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ANSYS FEM ANALYSIS: ISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 400 L: LOAD 558 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa}
SET 10 1 7 3 5
EY1 2019 1314 1095 211 1097

EY? 156 154 152 167 170 :
EY3 107 105 110 104 1067 :

{D OBS D LCTIONS OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)

UYi -0.554250 -0.620081 -0.642854 -0.600019 -0.610132 4

UY2 0.318248 -0.328212 -0.322121 -0.310356 -0.309067 kLY
UY3 -0.183712 -0.187653 -0.178920 -0.179525 -0.180242 614
UY4 -0.13%440 -0.144569 -0.136347 -0.139398 -0.141538 914
UY5 -0.118547 -0.123516 -0.115506 -0.119016 -0.121825 1219
UY6 -0.105690 -0.110343 -0.102565 -0.105952 -0.109226 1524
UY7 -0.096940 -0.161363 -0.093820 -0.096912 -0.100539 : 182%

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MFa)
SET 7 1 g 3 4
EY1 4310 3000 5293 8631 TI56 ¢
EY2 162 200 154 152 189
EY3 141 10 155 144 119

CALCULATED AND OBSERVED DEFLECTIONS (mm)  OBSERVED SENSCR

DEFL-(mm} DISTANCE(mm}

UYL -0.406584 -0.397573 -0.373437 -0.351908 -0.321778 0

UY2 -0.252623 -0.227231 -0.232537 -0.244814 -0.211844 360
UY3 -0,138058 -0.122325 -0.118330 -0.143701 -0.118842 614
UY4 -0.093017 -0.084389 -0.071077 -0.095012 -0.07735% 914
UYS -0.072588 -0.065039 -0.05029% -0.071959 -0.057076 1219
UY6 -0.061051 -0.052342 -0.039337 -0.059868 -0.045129 1524
UY7 -0.053553 -0.043255 -0.032541 -0.052566 -0.037073 1829

SET 7 ¢ 1 3 10

EY1 4310 5917 3600 8631 5609
EY2 162 154 200 152 154
EY3 141 13% 100 144 157

QBSERVED SENSOR
DEFL.{mm) PISTANCE(mm}

U¥1 -0.406584 -0.377513 -0.397573 -0.351908 -0.374467 0

UY2 0.252623 -0.245386 -0.217231 -0.244814 -0.238236 oo
UY3 -0.138058 -0.133944 -0.122325 -0.143701 -0.125751 614
UY4 -0.093017 -0.085758 -0.084389 -0.095012 -0.078478 914
UYS -0.072588 -0.063883 -0.065039 -0.07195% -0.057666 1219
UYe -0.061051 -0.052117 -0.052342 -0.059868 -0.046792 1524
UY7 0053553 -0.044717 -0.043255 -0.052566 -0.040110 182%




ANSYS FEM ANALYVYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5+ 400 L: LOAD 797 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

) fuil &)

SET 15 6 2 13 14

EY1 1548 1699 1092 1613 2159

EY2 151 51 151 151 151

EY3 104 103 109 95 102

N VI FFLE NS (um SENSOR

STAN

UYl -0.868682 -0.854100 -0.931414 -0.880309 -0.804943 0

[1)'¢ -0.478475 -0.480301 -0.472601 -0.497728 -0.471509 300

Uy3 -0.276030 -0.2790%1 -0.266889 -0.285092 -0.274127 614

UY4 -0.211374 -0.213666 -0.204521 -0.229174 -0.207109 914

UYs -0.180069 -0.182089 -0.173796 -0.196748 -0.175269 1219

UY6 -0.160613 -0.162474 -0.154717 -0.176260 -0.155633 1524

uY?7 -0.147370 -0.149097 -0.141820 -0.162125 -0.142218 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

, h) h)
SET 7 1 9 10 3
EY1 4310 3000 6063 5333 8631
EY2 162 W00 154 154 152
EY3 141 100 132 184 144

OBSERVED ~ SENSOR
DEFL.{mny  DISTANCE(mm)

UYL 0580730 0567860 -0.545083  -B.534211  -0.502636 0
Y2 0360825 0324558 0358917 033175 -0.349671 360
UY3 0497191 0174719 -0.200443 0172505 -B.205250 614
UY4 0132858  -0120834  -0.131089  -0.106632  -0.135707 914
UY5 0103678  -0.092896  -0.099219  -D.O7RT2T  -0.102780 1219
UYé 0087201  -0.074761  -0.0818%0 0064744 -0.085510 1524
uv7 0076490 -0061782 0070899  -0.056445  -0.075080 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 13 12 9 10 7

EY1 2032 1198 1684 5517 4310

EY2 151 152 154 152 162

EY3 105 110 73 57 141

CALCULATED AND OBSERVED DEFI ECTIONS (mm OBSERVED SENSOR
DEFL.(mm} DISTANCE(mmY}

Uyl 0814019 -0.8981%8 -0.916245 -0.771927 -0.580730 0
Uy2 -0.470895 -0.461766 -0.542810 -0.574460 -0.360825 00
UY3 -0.272948 -0.2585%0 -0.341093 -0.407328 -0.197191 614
TyY4 -0.207732 -0.197427 -0.273093 -0.329939 -0.132858 914
UYs 0177210 -0.167795 -0.237721 -0.288934 -0.103678 1219
UYs6 -0.158536 -0.149478 -0.214176 -0.262565 -0.087201 1524
Uy7 -0.145864 -0.137122 -0.197303 -0.243579 L076490 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5+ 400 L: LOAD 1134 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATEDMODULL{AIPa

SET 16 10 2 4 $

EY1 2384 1511 1059 1067 1035

EY2 151 151 151 151 151

EY3 83 3 78 81 48

CALCULATED AND OBSERVED DEFLECTIONS {mm) OBSERVED SENSOR
DEFL.{mi DISTANCE(mm)

Uyl L7070 -1.271610 -[.344680 1353700 -1.338130 0
Uyl -0.695069  0.706822  -0.692093  -0.694539  -0.668110 300
Y3 0.414630 0412717 -0.393537 0398312 -0.373480 614
Uyd4 0314671 -0.314949  -0.301548 0305376 -0.283%44 914
UYs -0.265263  -0.263450  -0.251380  -0.25628%  -0.238483 1219
UYée -0.233660  -0.228898  -0.21785%  -0.223812  -0.209460 1524
uyY7 0.211418  -0.204068  -0.193968  -0.200831 -0.189456 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MP2)
SET T 12 1 11 g
EY1 438 4059 30600 4423 6491
EY2 162 154 200 153 154
EY3 141 213 Ho 214 119
OBSERVED SENSOR
DEFL(um}  DISIANCE(mm)
Uyt -0.826284 -0.812823 -0.80797% -0.793739 0.793508 1]
Uy -0.513395 -0.477807 -0.461792 -0.474601 -0.538920 kI
uy3 -.280570 -0.233495 -0.248590 -0.234387 -0.316676 614
UYd .189035 -0.143831 -0,171499 -0.143718 £0.216425 914
UYys A.147517 -0.307961 0.132176 -0.107232 -0.169110 1219
UYs 4124072 -0.090385 -0,106372 -0.089515 -0.142856 1524
UY7 .108833 -0.080159 -0.087506 -0.079282 -0.125955 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 12 14 13 9 10

EY1 2385 2914 2910 1684 4809

EY2 152 151 151 154 152

EY3 108 109 116 73 87

CALCULATED AND OBSERVED DEFLECTIONS (i} OBSERVED SENSOR
DEFL(nn)  DISTANCE(um}

Uyl -1.105660 -1.052050 -1.023450 -1.309850 -1.142080 1}
Y2 -0.656636  -D.647400 -0.619747 -0.773703 -0.831876 300
UY3 -0.381055 -0.378723 -0.352056 -0.485592 -.580317 614
UY4 -0.287098  -0.281806 0256726 -0.38879S5 -(.468811 914
UYS 0.243722 40.237309 -0.213776 -.338387 410316 1219
UYs -0.217541 40.21089% -0.188636 -0.3048H0 0.372261 1524
UY?7 0199847  -0.193157 -0.171890 -0.280744 -0.344652 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5 + 400 L: LOAD 1295 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULT (MPa)

SET 7 1 b 16 15
EY1 DG5S 9862 9975 9978 9974
EY2 15§ 151 ISE 151 151
£Y3 108 119 142 145 145

CAl F ND O; VED DEFLE NS OBSERYVED NSO

DISTANCEGnm)

Uyl -0.867975 -0882440 -1.827916 80872 -0B1IB8115 0
Y2 -0.642827 -0.654897 -(.504037 .597647 -0.594934 ki
Uuy3 -0.417981 0429797 -(.382294 D376569 -0.373983 614
Uyd 0301762 -0315382 -0.270068 0.264982 -0.262571 914
uys -0.242806 -0.258730 -6.215537 0211110 ~0.208892 1219
UYs -0.210020 -0.228168 -G, 187080 ,183235 0181196 1524
uY? -0.189348 -0.209258 017226 ) 166838 -0.164949 1819

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MOBULI (MPa}
SET 9 13 1 12 15
EY1 9315 9760 8157 9759 9062
EY2 584 440 357 295 294
EY3 238 208 239 247 218

c \ o PEELGun)  DISIANCE(mm)
Uyl 1327540 0388637 0436706 -0.470909 -0.490269 [1]
Y2 0197141 -0.240534 -0.266335 .293485 -0303075 300
Y3 -D.L14586 136236 A 14E060 -0.151871 -0,159903 614
Uyd -0.683394 -LG24839 0.09E935 -0.093114 -0.100194 914
UYs -0.066868 -0.073732 058808 -0.066200 -0.072383 1219
Ys -0.055712 -0.060068 0054969 -0.051137 -0.056336 1524
Y7 -0.047549 -0.050277 045545 -0.041366 -0.045671 1829

CALCULATED MODULI (MPs)
SET 8 2
EY1 Ton 8625
EY2 539 401
EY3 9 128

C N RV EFLE
Yl 696677 -0.524508
Y2 0546922 -0359288
Y3 -0.451821 -0.2417717
Y4 -0.412252 -0.193497
rys -D387627 -0.167318
UYs 3368781 149365
Y7 -0353732 -0.135967

8528

215
202

ONS

-0.66660%
-0.450708
-0.267708
-0.188262

-0.152364

-0.133334
-0.121580

51

5587
2K
236

-0.626G77
-0.423828
-0.246998
-0.168621

-0.133680
-0.115947
0.13343%

9488
250
37

-0575058
-0387833
-0.228022
-0.160086

-0.12993%
-0.114105
-0.194335

OBSERVED
DEFE.(inm

SENSOR
PISFANCE{mm!

300
&4
9id

1219
1524
1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

BRANDON: RWY 08-26: STA.5+400 L

DISTRIBUTION OF VERTICAL ST
"AREA” OF BASIN D 1; 558

D EPTIJEETIO

{(mm) || z/'zo
28[f 0.187
831 0.553

2094 1393
407} 2713
605 | 4.033
03| 5353
1001 || 6.673
1600 || 10.667
2600 | 17333

OE

DEPTE Eﬂ‘lj

(mm) || #a0
2811 0.187
83| 0533
200 1.393
407(f 2.713
6051 4.033
803} 5353
101 || 6.673
1600 || 10.667
2600 11 17.333

SV,

DEP T
{(mm)}} z/no
284t 0187
8311 0553
2004} 1393
4071 2113
605 J} 4.033
803 f1 5.353
1001 || 6.673

1600 ] 10,667

2600 17333

10 1 7

4485 0495 -0.499
4305 0335 0349
D144 0166 0175
0068 0075 0077
0037 0039 0040
.03 0024 0025
0,015 -0.015 -0.016
0.006 -0.007 0007
0002 0002 0.002

7 1 9

469 -0.481 -0.464
0260 5294 -0.244
D108 0135 009
£.054 D063 D053
D031 0034 D032
£.020 -0.020 0021
£014 -0.012 -0.015
£0.006 -0.006 -0.007
0002 -0.HZ D43

S

7 9 i

0469 0462 -0.48%
4260 0238 0,29
0108 -0.094 0135
D454 -0.051 -0.063
4031 -0.031 0034
<0.020 -0.020 -0.020
0014 -0.014 -0.012
0806 0,007 0.0606
L0062 0.002 -0.002

0.499
0348
«0.174
-0.076
-0.039
-0.024
-0.015
-0.006
«0.002

0,455
-0.222
-0.080
<0.046
-0.028
-0.019
«0.014
-0.006
-0.002

RESSES

-0.502
-0.357
-0.181
-0.079
~0.040
024
0015
-0.007
ALYz

10

0,463
0241
0,09
0,053
0032
0021
0015
0.007
0.003

RATIO
plpo
0.835
0.d50
o184
0.096
0.056
0.036
2.025
0.011
0.004

-0.691
0,433
-0.204
-0.008
-0.053
-0.033
«0.021
0.9
0.003

-0.697
-0.453
«H.214
-0.097
-0.052
-0.031
-0.020
-0.009
1003

~0.687
-0.420
-0.192
-0.690
«.04%
-0.028
-0.018
0.008
-0.003

12

-B.710
-0.487
-0.242
-0.108
0,057
0.035
-0.022
-0.010
-0.003

-0.713
-0500
D.247
~0.106
-0.055
1034
-0.022
-1.009
-0.003

-0.698
0454
-0.217
-0.099
£.052
«0.030
-0.019
<0413
-0.003

10

-0.662
-.348
-.141
-0.077
-0.046
-0.031
0,622
-0.010
-0.004

10

0,661
0346
0134
0,067
0.038
0.022
0.014
0,006
£0.003

14

-0.689
~0.429
0.198
£0.093
-0.051
-0.031
H.020
«.(H
0003

A.649
0.317
A.114
0.065
0.041
0027
0019
A).009
-0.003

0,670
-0.371
-0.155
-0.077
-0.044
£0.028
£.019
-0.009
D003

RATIO
plpo
0.878
0578
0.276
0,124
0,066
G.040
0.026
0.011
0.004

[fSTRESS]]
RATIO
p/pe
0.861
0525
0.239
0.113
0.061
0.037
0.024
0.011
0.004

A.975
«0.595
-0.272
-0.128
-0.070
-0.042
-0.027
-0.012
-0.004

-0.953
0528
0,220
0100
-0.063
«0.040
0027
~0.013
-0.005

12

975
0.594
«0.274
-0.134
£.074
<0.046
0030
«0.013
-0.005

0.99%
-0.658
£319
-0.145
075
-0.044
0027
012
0,04

12

-0.952
-0.529
-0.226
0,119
0.071
<0.047
0.034
0.016
-0.005

14

-0.966
0567
0.252
«0.124
0070
-0.044
-0.029
-0.013
0.005

-1.015
A.707
0354
-0.155
~1.079
-1.046
-0.028
-0.017
-0.004

-0.978
0598
-0.274
-0.128
-0.068
-0.041
D025
«0.011

13

-0.966
0565
-0.254
-0.128
0072
0045
-0.030
-0.013
-0.(H15

-1.016
£.711
0356
A.155
079
0.047
-0.029
0.2
-0.005

-1.017
A7
0359
A.156
-0.081
-0.043
-0.031
-0.013
-0.005

-0.935
0.474
-0.183
-0.101
0061
-0.040
-0.027
-0.013
-0.005

10

-0.945
0506
-0.207
108
-0.061
0036
0022
-0.010
~0.004

-1.051
0.495
0172
«0.101
«0.063
<0.042
<0.029
-B.014
-0.005

<1114
0.677
«0.303
-0,138
0,073
-0.042
£0.025
.01
-0.005

-1.051
-0.499
-0.174
«0.102
-0.0564
«0.043
0,030
-0.014
0.HIS

-L097
~0.636
2N
0128
~0.07¢
-0.042
-0.026
-no12
L2005

-1.008
-0.632
0273
-0.130
-0.0760
=0.040
-0.023
-0.010
=0.004

-1L.051
~.496
~0.172
-0.100
-0.063
<043
-1.031
-.015
.06

11

-1.088
0,612
0.261
«A1L134
-0.076
-0.048
-0.031
-.014
0.005

-1.070
0.552
0,215
-0.116
0,069
«0.046
~0.032
£0.015
-0.005

-1.052
£.495
A.172
-0.102
-.065
0.044
-1.032
-0.015
.06

12

-1.077
0579
0234
£.123
£.072
£.046
-0.032
0.015
-0.006

10

-1.065
-0.541
£0.205
D.1k2
£0.669
0.046
0.033
4.016
0.006

1052
0495
0172
-0.102
-0.065
-0.045
0.032
D015
-0.005

~1.080
-0.585
-0.240
-0.126
-0.073
-0.047
-0.631
~0.014
-0.005

-LO70
-0.560
-0.220
-0.120
-0.073
0.048
«0.034
-0.015
A.006

RATIO
wpo
0.812
0383
0.133
4.078
0050
0.034
0.024
G.011
0.604

[FETRESS]
RATIO
p/po
0.843
0.477
0.202
0.16¢
0.056
0.035
0.022
0,010
0004

RATIO
p/po
1.837
0459
0.189
0095
0054
0.033
0021
09010
0.004




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5+ 600 L: LOAD 578 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULY(MEay
SET 11 16 5 9 13
EY1 2357 1905 208% 2680 1898
EY2 151 159 153 152 161
EY3 154 156 146 154 154

UYl -0.490032 -0.503290 -0.5100%4 -0.477128 -0.503428
UY2 -0.287371 -0.281841 -0.294038 -0.287046 -0.281861
UY3 0157179 -0.152659 -0.160976 -0.158506 -0.153010
UY4 -0,109910 -0.108549 -0.114261 -0.110864 -0.109264
UYS -0.088883 -0.688859 -0.093552 -0.090095 -0.089778
UY6 -0.077138 -0.677670 -0.08I875 -0.078769 -0.078689
UY7 -0.069664 -0.070494 -0.074389 -0.071640 -0.071561

OPTIMIZATION CRITERION: MAXTMUM DEFLECTION

CALCULATED MODULI (MPa)

SKET 7 1 10 3 9
EY1 4310 3000 8441 8631 1684
EY2 162 200 154 152 154
EY3 141 100 143 144 73
OBSERVED SENSOR
¥ NS DEEL ik DISTANCE(nm)
UY1 -0.395771 -0.388864 -0.341132 -0.340345 -0.637615 0
UY2 -0.254988 -0.230322 -0.246958 -0.244444 -0.389234 300
UY3 -0.144242 -0.126804 -0.154207 -0.149408 -0.247520 614
UY4 -0.097217 -0.087011 -0.105680 -0.059970 -0.197399 914
UY5 04075446 -0.066966 -0.081052 -0.075346 -0.171874 1219
UY6 -0.063366 -0.054064 -0.067680 -0.062323 -0.155129 1524
UY?7 -0.055625 -0.044864 -D.059571 -0.054599 -0.143141 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 7 1 3 4 6

EY1 4310 3000 8631 7256 8518

EY2 162 200 152 189 215

EY3 141 100 144 119 202

CALCULATED AND OBSERVED DEFLECTIONS {mm} OBSERVED_ SENSOR
DEFL.(um) DISTANCE(mm}

UY1l -0.395771 0388864 -0.340345 -0.31148¢ -0.279491 0
UY2 -0.254988 -0.230322 -0.24d444 -0.211997 -0.195410 300
UY3 0144242 -0.126804 -0.149408 -0.123313 -0.120321 614
UY4 -0.097217 -0.087011 -0.099970 -0.080688 -0.085017 914
UYS -0.075446 -0.066966 -0.075346 -0.059251 -0.068409 1219
UYs -0.063366 -0.054064 -0.062323 -0.046784 -0.059658 1524
UY7 -0.055625 -0.044864 -0.054599 -0.038511 -0.054348 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY (8-26: STA.5+ 6006 L: LOAD 828 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET 8 1 2 15 o
EY1 1648 1875 1808 1502 1672
EY2 i52 152 151 154 151
EY3 128 140 141 130 151

OBSERVED ~ SENSOR
DEFL(nm} DISTANCE(mm

Uyl -0.779834 0741742 -0.750016 -0.785179 -0.760692 1

Y2 -0.425668 -0.410921 -0.411704 -0.416183 -0.410258 300
Y3 -0.225747 -0.214800 -0.114197 -0.217280 -0.212060 614
UYd 0.159251 -0.148220 -0.148269 -0.153025 -0.146692 914
UY5 0129124 -0.11R768 -0.11933% -0.123850 -0.117983 1219
UY6 0,111447 -0.101966 -0.10288% -0.106652 -0.101768 1524
UY7 -0.699802 -0.091092 -0.09216% -0.095317 -0.091415 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULJI (MPa)
SET 12 7 1 1 9
EY1 6729 4310 3000 8562 1684
EY2 154 162 200 153 154
EY3 75 141 160 112 73
OBSERVED SENSOR
CALCULATED AND OBSERVED DEFLECTIONS (mm) DEFE.(mm) DISTANCE(mm)}
UY1 -0.669972 -0.566952 -0.557058 -0.522751 -0.913399 0
[5)¢ -0.509265 -0.365277 -0.329943 -0.387382 -0.557588 300
UY3 -0,358496 -0.206631 -0.181650 -0.252153 -0.354579 614
UYd -0.281831 -0.139265 -0.124645 -0.180072 -0.282779 914
UYs -0.241471 -0.10807¢ -0.095931 -0.142541 -0.246214 1219
uyYs -0.217229 -0.690773 -0.077448 -0.121469 -0.222226 1524
uy7 -0.200759 0079684 -0.064269 -0.108234 -0.205054 1819

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL(MEa)
SET 7 10 1 3 4
£Y1 4310 6802 3000 8631 7256
EY2 162 154 200 152 189
EY3 1431 75 100 144 119

DEFL.{mm} DISTANCE{mm)

UY1 -0.566952 -0.608609 -0.557058 -0.487553 -0.446217 0

L1} ¢4 -0.365277 -0.450890 -0.329943 -0.350173 -0.303691 300
UY3 -0.206631 -0.301861 -0.181650 -0,214031 -0.176649 614
UYd -0.139265 -0.225161 -0.124645 -0.143210 -0.115587 914
UY5s -0.108079 -0.184334 -0.095931 -0.107935 -0.084878 1219
UYo 0090773 -0.159655 ~0.077448 -0.089280 -0.067020 1524
UY7 -0.079684 -0.142846 -0.064269 -0.078214 -0.055168 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5 +600 L: LOAD 1173 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATER MODULT (MPa)

SET 4 7 16 3 8
EY? 2007 1767 2926 2763 1574
EY2 151 151 151 152 151
EY3 167 172 104 151 176

Uyl -1.031140 -1.068500 -0.98575¢ -0.965761 -1.085460
UY2 -0.581506 -0.579299 -0.617683 -0.589272 -0.576128
UY3 -0.310351 -0.302145 -0.356950 -0.332547 -0.296676
Uy4 -0.216595 -0.210059 -0.253522 -0.235427 -0.205595
U¥s -0.175542 -0.169942 -0.204530 -0.192125 -0.165998
UYs6 -0.152845 -0.147778 0575467 -0.168148 -0.144164
UY7 -0.138500 -0.133943 -0.155858 -0.152929 -0.130594

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa

SET 7 1 10 3 9

EY! 4310 3000 8441 8631 1684

EY2 162 200 154 152 154

EY3 141 100 141 144 73

OBSERVED SENSOR
CALCULATED AND OBSERVED DEFLECTIONS (mm} DEFL (mm} DISTANCE(mm

uyl1 -B.803182 -0.789165 -0,692815 -0.690700 -1.293980 0
Uy2 -0.517476 -0.46741% -0.501698 -0.496078 -0.789956 300
UY3 -0.292727 -0.257337 -0.313475 -0.303211 -0.502320 614
U4 -0.197293 -0.176581 -0.215001 -0.202880 -0.400604 914
uys -0.153111 -0.135302 -0.165029 -0.152908 -0.348803 1219
UYs -0.128596 -0.109718 -0.137901 -0.12647% -0.314820 1524
UY7 -0.112886 -0.091048 -0.121453 -0.110803 -0.290493 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL (Pa)
SET 7 10 1 3 4
EY1 4310 8441 3000 8631 8512
EY2 162 154 200 152 153
EY3 141 75 100 144 129

OBSERYED, SENSOR
DEEL(mm} DISTANCE(mm)

UY1 -0.803182 -0.823313 -0.789165 -0.690700 -0.666151 o
Uy2 -0.517476 -0.628128 -0.467419 -0.496078 0.474730 300
Uyl -0.292727 -0.431488 -0.257337 -0.303211 -0.285349 614
Uv4 -0.197293 -0.323972 -0.17658% -0.202880 -0.185427 914
Uys -0.153111 -0.264998 -0.135902 -0.152908 -0.133966 1219
Uyeé -0.128596 -0.2293%4 -0.109718 -0.126479 -0.105453 1524
1829

uy7 -0.112886 -0.205432 -0.021048 -0.110803 -0.087802




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5+ 600 L: LOAD 1347 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODUEI (A Pa}

SET 4 5 7 2 13
EY1 9502 9468 9615 9660 9845
EY2 150 184 176 168 168
EY3 179 166 190 188 178

Uyl -0.687754 -0.710060 0,703797 -0.720948 -0.705491
Uy2 -0.498113 -0.516986 -0.508563 -0.525034 -0.511539
UY3 -0.316146 -0.329701 -0.317696 -0.330257 -0.31708¢
UYd4 -0.223935 -0.233862 -0.219945 -0.228855 -0.214967
UYS -0.178492 -0.186333 -0.172203 -0.178972 -0.164314
Y4 -0,154339 -(.160982 -0.147590 -0.1533%0 -0.138120
UY7 -0.139864 -0.145739 -0.133394 -0.138827 0123074

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa}

SET 9 11 14 15 12

EY1 9315 9157 8570 9687 9759

EY2 584 355 309 291 279

EY3 238 239 247 28 247

OBSERVED SENSOR
CALCULATED AND OBSERVED DEFLECTIONS (mm DEFL.(mm} DISTANCE(mm)}

Uyl -0.322175 -0.427652 -0.459642 -0.467242 -0.478531 0
uy2 -0.200409 -0.276624 -0.289528 -0.30335% -0.306163 300
Uy¥3 -0.118799 -0.148146 -0.153307 -0.164748 -0.164473 614
UYd -0.086125 -0.696292 -0.094956 0.102371 -0.100113 914
uUys -0.069028 -0.07E597 -0.867761 -0.07283% -0.0:69867 1219
Uye -0.057703 -0.057162 -0.052530 0056404 -0.653432 1524
uy7 -0.049451 -0.047463 -0.042644 -0.045810 -0.043105 1819

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULLOMPa}
SET 2 10 i 6 g
EY1 8625 9587 9883 8528 9688
EY? an 198 283 215 167
EY3 128 236 247 202 237

OBSERVED SENSOR
DEFL.(mm} DISTANCE(nm)

Uyl 0517774 -0.522599 -0.523681 -0.651340 -0.640728 0

Uy2 -0.365086 -0.358963 -0,360323 -0.455392 -0.445535 300
UY3 ~0.250271 -0.222421 -0.220713 -0.280402 -0.251720 614
Uy4 -0.200081 -0.162131 -0.158117 -0.198128 -0.1513%5 914
UYs -0.173018 -0.134177 -0.129370 -0.159423 -0.102830 1219
UYeé -0.154843 ~0.118917 -0.114121 -0.139029 -0.078682 1524
oY? -0.141366 -0.109215 -0.104680 -0.126655 -.065489 1829




SET

51
525
549
873
597
$121

ANSYS FEM ANALYSIS: ISOTROPIC MODEL

BRANDON: RWY 08-26: STA.5+ 600 L.

DISTRIBUTION OF VERTICAL STRESSES

AREAZOFBASIN  LOAD1: 578 KPa
DE] TG 11 16 5 9 13
(mm) || z/a0

30 0.19 [{ 0.495 -0.501 -0.498 -0.492 .0.501
90 || 0.57 fi -0.293 -0,309 -0.299 -0.282 -0.309
232 il 1.46 i -0.123 -0.136 -0.129 ~0.118 -0.136
426 || 2.68 § -0.056 -0.061 -0.060 -0.057 -0.062
630 || 3.96 § -0.032 -0.034 -0.033 -0.033 -0.034
834 || 5.25 § -0.020 -0.021 -0.021 -0.021 0.022

5145 1038 || 6.53 § -0.014 -0.014 -0.014 -0.015 -0.015

5169

1640 || 10.31 || -0.007 -0.007 -0.007 -0.007 -0.007

5193 2640 || 16,60 j| -0.002 -0.002 -0.002 -0.002 -0.002

SET

S1
525
549
573
597
5121
5145
5169

MAXIMUM DEFLECTION
EPTEH
DEPTHRATIC 7 1 10 3 9
(mm) [} z/a0

30 || 0.19 §-0.483 -0.495 -0.471 -0.470 -0.503

90 || 0.57 }j -0.258 -0.291 -0.222 -0.222 -0.316
232 J| 1.46 § -0.100 0,125 0.072 -0.073 -0.142
426 || 268 i -0.050 -0.058 -0.039 -0.042 -0.065
630 || 3.96 § -0.029 -0.032 -0.024 -0.026 -0.034
834 || 5.25 § -0.019 -0.019 -0.016 -0.018 -0.020
1038 || 6.53 § -0.013 -0.012 -0.012 -0.013 -0.013
1640 || 10.31 || -0.006 -0.005 -0.006 -0.006 -0.006

5193 2640 {|_16.60 If -0.002 -0.002 -0.002 -0.602 -0.002

SEY

St
525
549
§73
597
S121

RMS VALUE OF DEFLECTIONS

IEE? jit
DEPTEHRATIO 7 1 3 ] 6

(mm) || z/ao
30 || 019 } -0.483 0.495 -0.470 -0.476 0.476
90 || 0.57 § -0.258 -0.291 -0.222 -0.241 0.237
232 || 1.46 § -0.100 -0.125 -0.073 -0.086 -0.085

426 || 2.68 { -0.050 -0,058 0,042 -0.045 -0.046
630 || 3.96 §-0.029-0,032-0.026 -0.027 -0.028
834 || 5.25 § -0.019 -0.019 -0.018 -0.017 -0.019

5145 1038 }| 6.53 §4-0.013 -0.012 -0.013 -0.011 -0.013

5169
5193

1640 || 10.31 | -0.006 -0.005 -0.006 -0.006 -0.006
2640 |{_16.60 |§ -0.002 -0.002 -0.002 -0.002 -0.002

LOAD 2: 828 kPa

-0.004 -0.004 -0.004 -0.004 -0.004

8 1 2 15 6

-0.720 -0.716 -0.717 -0.724 -0.720
-0.449 -0.436 -0.439 -0.460 -0.448
-0.203 -0.194 -0.197 -0.212 -0.201
-0.094 -0.091 -0.094 0.098 -0.092
-0.051 -0.051 -0.052 «0.053 .0.051
-0.032 -0.032 -0.033 -0.033 -0.032
-0.022 -0.022 -0.022 «0.022 -0.022
-0.010 -0.010 -0.010 -0.010 -0.010

12 7 1 1 9

0.679 -0.692 -0.710 0.674 -0.720
-0.332 -0.369 -0.417 -0.316 -0.45
-0.116 -0.143 -0.179 -0.103 -0.20.
0.064 -0.071 -0.084 -0.057 -0.093
-0.038 -0.042 -0.045 -0.035 -0.04
-0.024 -0.027 -0.027 -0.024 -0,02
«0.015 -0.018 -0.017 -0.016 -0.01
-0.007 -0.069 -0.008 -0,008 -0.00

| £.003 -0.003 -0.003 -0.003 -0.003 :

7 W 1 3 4

-0.692 -0.679 -0.710 -0.673 -0.68
0.368 -0.330 0.417 0.318 -0.34
£.143 -0.114 -0.179 .0.104 -0.123
0.071 -0.061 -0.084 -0.060 -0.065
0.042 -0.036 -0.045 -0.038 0,038
4.027 -0.023 0.027 0.026 0.025
0.018-0015 -0.017 -0.018 0.016
0.009 -0.007 -0.008 -0.009 -0.008

-0.003 -0.003 -0.603 -0.004 -0.003

0.160

il 0.082

0.048
0.031
0.021
0.010

il 0.004

LOAD 3: 1173 kPa

4 7 16 3 8

-1.013 -1.020 0994 0998 -1.024
-0.616 -0.638 -0.561 -0.573 -0.649
-0.266 -0.282 -0.230 «0.236 -0.289
-0.120 -0.125 -0.110 -0,110 -0.128
-0.067 0.069 0,062 -0.062 -0.070
-0.043 0.044 -0.039 «0.040 -0.045
-0.030 -0.031 -0.025 -0.028 -0.031
-0.014 -0.014 -0.012 «0.013 -0.014
-0.005 0,005 -0.005 -0.005 -0.005

7 1 10 3 9

-0.981 -1.005 -0.956 0.953 -1.020
-0.523 -0.591 -0.451 0.451 -0.641
-0.202 -0.253 0.146 -0.148 -0.289
-0.101 -0.119 -0.080 -0.085 -0.132
-0.059 -0.064 -0.049 -0.054 -0.070
-0.038 -0.038 -0.033 -0.037 «0.041
-0.026 -0.024 -0.023 0.026 -0.026
0.013 -0.011 -0.012 -0.013 0.011

-0.005 -0.004 -0.005 -0.005 -0.004

S IRES
77 IR

il 0.830
| 0.430

L0.981 -0.955 -1.005 -0.953 0956
0523 0,448 0591 -0.451 0.451
L0202 0.146 -0.253 0.148 -0.146
.0.101 -0.082 -0.119 0,085 -0.079
.0.059 -0.049 -0.064 0,054 -0.049
0.038 -0.031 0038 0,037 0.033
0,026 -0.021 0.024 0.026 0.023
0,013 -0.016 -0.011 0,013 0012

-0.005 -0.004 -0.004 -0.005 -0.005

4 5 7 2 13

.1.101 -1.099 -1.097 -1.096 -1.095
-0.526 0,521 -0.520 -0.512 -0.508
-0.176 -0.174 -0.171 ~0.166 -0.165
0,097 0.098 -0.096 -0.094 -0.095
-0.060 -0.061 -0.060 -0.060 -0.061
-0.040 -0.041 -0.042 -0.041 -0.042
-0.029 -0.029 -0.030 -0.030 -0.030
-0.014 -0.014 -0.015 -0.015 -0.015
1-0.006 -0.006 -0.006 -0.006 -0.006

5 11 14 15 12

-LA52 -1.126 -1.X24 -1.116 -1.113
-0.673 -0.609 -0.594 -0.575 -0.572
-0.282 .0.240 -0.231 -0.216 -0.210
-0.129 -0.124-0.121 -0.117 -0.112
-0.069 -0.072 -0.071 -0.069 -0.067
-0.040 -0.045 -0.046 -0.045 0.044
-0.024 -0.030 -0.031 -0.031 -0.031 :
-0.011 -0.014 -0.015 -0.015 -0.015
-0.005 -0.005-0.006 -0.606 -0.006

21w 1 6 9

-1.136 -1.116 -1.113 -1.109 -1L.0%6
-0.629 -0.580 -0.570 -0.552 -0.511
-0.253 -0.219 -0.212 0.197 -0.165 :
-0.121 -0.118 -0.117 -0.107 -0.093
-0.065 -0.070 -0.071 -0.065 ~0.060 :
-0.038 -0.046 -0.047 -0.044 -0.042 :
-0.022 -0.032-0.033 0.031 0.031
0,010 -0.015 -0.015 -0.015 -0.01,
-0.004 -0.005 -0.006 -0.006 -0.006 :




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA, 5+ 900 R: LOAD 588 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MPa)
SET 2 12 4 1 5
EYi 3695 3851 3924 4336 4095
EY2 154 153 152 154 152
EY3 185 193 190 157 189
CALCULATED AND OBSERVED DEFLECTIONS {mm) OBSERVED  SENSOR
DEFL{mm) DISTANCE(mm)
UYL 0414432 -0.408773  -0.405884 0404441  -0.401769 0
uv2 0253430 0251483  -0.250316  -0.258094  -0.249946 200
UY3 0131996 0131132 0129872 0141041 -0.130671 614
Uv4 0083992  -D.083145  -0.080977  -D.09IT45 0081572 514
uys 0063749 -0.063044 0060115  -0.069917  -0.060502 1219
UY6 0.053537  -D.053084  -0.049631  -0.058505  -0.049923 1524
uy7 0047468  -D.047262  -0.043452 0051515 -0.043699 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI(MPal

SET 7 1 3 4 11
EY1 4310 3000 8631 7156 8563
EY2 162 200 152 189 153
EY3 141 160 144 119 225

OBSERVED SENSOR

Uyl -0.402485 -0.394782 -0.346254 -0.316455 -0.312456
UY2 -0.259341 -0.233646 -0.248718 -0,215303 -0.216894
UY3 -0.146726 -0.128489 -0.152052 -0.125174 -0.123211
Uy4 -0.098911 -0.088163 -0.101757 -0.081903 -0.075839
UYS -0.076791 -0.067929 076708 -0.060188 ~0.053671
UYes -0.064527 -0.054%34 -0.063464 -0.047586 -0.043095
uy? -0.056673 0045672 -0.055612 -0,039229 -0.037531

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTICNS.

CALCULATED MODULI(MPa)

SET 7 1 9 3 4
EYi 4310 3000 2993 8631 1256
EY2 162 200 154 152 189
EY3 141 100 222 144 119

OBSERVED ~ SENSOR
DEFL{mm} DISTANCE(mm

UY1
Uy2 -0.402485 -0.394782 -0.410148 -0.346254 -0.316455 0
UY3 -0.259341 -0.233646 -0.229247 -0.248718 -0.215303 300
UY4 -0.146726 -0.128489 -0.103119 -0.152052 -0,125174 614
UY35 -0.098911 -0.088E63 -0.056799 -0.101757 -0,081903 914
UYs -0.076791 -0.067929 -0.038034 -0.076708 -0.060188 1219
UY7 -0.064527 -0.054934 -0.628779 -.063464 -0.047586 1524
uy7r -0.056673 -0.045672 -0.023421 -0.055612 -0.039229 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5 + 900 R: LOAD 844 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBDULI (MPa)

SET 9 5 8 13 16

EY1 4179 3253 2926 5435 5594

EY2 153 160 158 151 152

EY3 134 153 176 135 134

CALCULATED AND OBSERVED DEFLECTIONS (mm OBSERVED SENSQR
DEEL.{mm} DISFANCE(mm)

Uyl  -0.575971 -0.60288%  -0.621812  -0.550312 -0.544139 0
UYZ  -0.363630 0360573 0364529 -0.367224 -0.365540 300
Uyl  -0.1950692 -0.18752%  -0.187442  -0.208974 -0.209261 614
Uv4  -0.122625 -0.120194  -0.120585  -0.135747 -0.136045 914
Uys  -0.088756 -0.090391 -0.091319  -0.100703 -0.160780 1219
UYé  -0.069882 -0.073966  -0.075483  -0.081478 -0.081421 1524
UY7?  -0.057769 -0.663663  -0.065617  -0.069379 -0.069249 1829

OPTIMIZATION CRITERION: MAXIMUM PEFLECTION

CALCULATED MODULI (MPa)

SET 7 1 3 12 4
EY1 4310 3000 8631 8448 7256
EY2 162 200 152 154 189
EY3 141 100 144 157 119
CALCULATED AND OBSERVED DEFLECTIONS (mm) " OBSERVED

UYl 057117 0566660  -0.497003  -0.461698  -0.454231
UY2 0372251 0335370 -0.357004 0321398 -0.30904D
UY3  -0.210607 0184430  -0.218251  -0.IB3602  -0.179672
UYd 0141974 0126547  -0.14605%  -0.112752  -0.117561
UY5 0110223 0097503 -0.110104  -0.077955  -0.086392
UY6  -0.092621 0078851  -0.095095  -D.059829  -0.068303
UYT 0081347 0065557  -0.079824  0.049219  -0.056309

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL(MPa
SET 12 7 1 3 10
EYE 5079 4310 3000 8631 8441
EY2 154 162 200 152 154
EY3 124 141 100 144 75

QBSERVED ~ SENSOR
DEFL.fmm) DISTANCE(inm)

Uyl -0.557421 057ITIT - -0.566660  -0.497003 -0.550197 0

Uy2  -0.367046 -0.372251  -0.335370  -0.357004 -0.408529 300
UY3  -0.206505 -0.210607  -0.184430  -0.218251 -0.267779% 614
Uv4 0133515 -0.141974  -0.126547  -0.146059 -0.196356 914
UYys  -0.088422 0110223 -0.097503  -0.110104 -0.147937 219
UYé  -0.078728 -0.092621  -0.078851  -0.091095 0122319 1524
Uy7  -0.066039 -0.081347  -0.065557  -0.079824 -0.105043 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 900 R: LOAD 1192 kPPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 16 4 7 g 10
EY1 3985 4013 4585 4861 4972
EY2 155 153 152 152 152
EY3 136 163 164 162 164

UYl  -0.838433  -0.839131 -0.808144  -0.797403  -0.791203
UY2 0525055  -0.522480  -0.517512  -0.513267  -0.512800
UY3  -0281486  -0.277653  -0.281007  -0.278216  -0.280167
Uv4d  -0.180746  -0.177923  -0.179274  -0.176853  -0.17891%
Uys 0135351 0134427 -0.133592 0.132036  -0.134080
UYé 0110534 0111707  -0.109682  -0.108078  -0.111237
UY7  -0694694  -0.097793  -0.095137  -0.095286  -0.097597

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)

SET 7 1 12 3 4

EY1 4310 3080 8448 8631 7256

EY2 162 AL} 154 152 189

EY3 141 100 75 144 119 11
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

DEFLGnm) DISTANCE(mm)

Uyl -0.815923 0.800307 0779393 ~.701929 0.641520 0

Uy2 -0.525738 -0.473650 -(.580703 -0.504204 -0.436404 00

Uy3 -0.297444 -0.260475 -0.381201 -0.308241 -0.253754 614

Uy4 0.200513 -0.178726 -0.272352 -0.206283 -0.166034 914

Uys -0.155671 -0.137706 0212630 -0.155502 -0.122013 1219

Uye 0.130811 -0.111363 0176493 -0.128635 -0.096466 1524

uy7 -0.114888 -0.092587 -0.152098 0.112737 0.079526 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULT (MPa)
SET 7 1 14 3 10
EY1 4310 3000 6108 8631 8441
EV2 162 200 153 152 154
EY3 141 160 137 144 75
OBSERVED ~ SENSOR
DEFL.(mm) DISTANCE(mm
Uyl -0.815923  -0.800307  -0.735451  -0.701929  -0.777056 0
YUYz 0525738 -0.473650 0494978 -0.504204  -0.578387 300
UY3 0297444 -0.260475 -0.280180  -0.308241 -0.378190 614
UY4 0206513 -0.178726  -0.077815  -0.206283  -0.168844 914
UYS 0185671 0137706 -0.128213 D.I55502  -0.208935 121%
UYs  -0.130811  -0.111363 -0.101084  -0.128655  -0.172753 1524
UY7  -0.114888  -0.092587  -0.084123  -0.112737  -0.148355 1829




ANSYS FEM ANALYSIS: ISOTROPIC MOBEL

BRANDON: RWY 08-26: STA. 5+ 900 R: LOAD 1360 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULY (M Pa)
SET 12 15 8 1 7
EYl 4007 4197 3765 4174 3768
EY2 151 151 51 151 151
EY3 134 125 152 133 153
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

Uyl -0.957705 -0.960424 -0.968034 -0.943629 -0.966645
UY2 -0.599350 -0.611414 -0.598156 -0.593670 -0.596417
UY3 -0.317227 -0.331788 -0.313732 -0.314272 -0.311827
Uy4 -0.199192 -0.212520 0.197319 -0.195922 -0.195766
UYs -D.145869 -0.1577177 -0.145720 -0.142214 -0.144629
UYs -0.116836 -0.1275%8 -0.118204 -0.112998 -0.117506
uy? -0.098376 -0.108212 -0.101087 -0.094439 -0.100684

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULT (MPa

SET 7 1 12 3 4
EY1 4310 3000 8448 8631 7256
EYL 162 200 154 152 89
EY3 141 100 75 144 119

UY1 -0.930919 -0.913101 -0.88883¢ -0.800859 -0.731936 0

Uy?2 -0.599836 -0.540406 -0.66138¢ -0.575267 -0.457979 300
Uy3 -0.339366 -0.297E87 -0.434915 -0.351684 0.289518 614
Uyd -0.228773 -0.203515 -0.310742 -0.235356 -0.189435 914
uyvs -0.177611 -0.157114 -0.242593 -0.177419 -0.139209 1219
UYs -0.149247 -B.12765% -0.201356 -0.146787 -0.110062 1524
uy7 -0.131080 -0.105636 -0.173522 -0.128626 -0.0%0735 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 7 1 10 9 3
EY1 4310 3000 5523 33567 8631
EY2 162 200 154 154 152
EY3 141 160 220 205 144

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

DEFL.{um) DISTANCE{mm}

Uyl -0.930919 -0.91310% -0.844099 -0.911096 -0.800859 1
Uy2 -0.599836 -0.540406 -0.552338 -0.532115 -0.573267 300
UY3 -0.339366 -0.297187 -0.301750 -0.250213 -0.351684 614
Uy4 -0.228773 -0.203915 -0.191130 -0.140460 -0.235356 914
U¥5s -0,177611 -0.157114 -0.143620 -0.094839% -6.17745% 1219
UYeé -0.149247 -0.12705% -0.121264 -0.072183 -0.146787 1524
uy?y -0.131080 -0.105636 -0.109065 -0.058945 -0.128626 1829




SET

S1
525
549
873
897
s121
5145
5169
5193

SET DEPTH
(zam)
S1 36
825 90
549 224
873 432
597 640
5121 848
§145 1056
5169 1660
5193 2660

SET DEPTH

sl
525
549
573
597
s121
S145
5169
5193

ANSYS FEM ANALYSIS: ISOTROPIC MODEL

BRANDON: RWY 08-26: STA.5+ 900 R

DISTRIBUTION OF VERTICAL STRESSES

SAREAT OFBASIN

UEITH

DEPTH | RATIO

{mm) Z/ao

30 .20
90 4.60
224 149
432 2.88
640 4.27
848 5.65
1056 .04
1660 1107
2660 11.73

LOADL 5353 kPa

2 12

0.493 -0.492
-0.267 -0.264
0.107 -0.165
0.055 0.055
-0.033 -0.033
0022 0022
015 0015
A4H7 0007
0003 -0.003

MAXIMUM DEFLECTION

RATIO
z/ao
0.20
0.50
1.49
.88
4.27
5.65
7.04

1107
17.73

7 1

-0.492 -0.504
0.262 -0.297
£€.101 -.126
-0.050 -0.058
-0.029 0.031
£0.019 0.61%
H.013 0012
0.006 0.005
0002 0.002

RMS VALUE OF DEFLECTION

(mn)
30
9
224
432
640
848

1056
1660
2660

‘ RATIO

z/a0
0.20
0.60
1.49
2.88
4.27
5.65
7.04
1LO7
17.73

7 1

-0.492 -0.504
£0.262 -0.297
101 -0.126
-0.050 0.058
£.029 0,031
£.019 0.019
40.013 0012
.006 0.005
£.002 -0.002

0492
0263
-0.103
-0.053
04031
-0.021
0.5
0007
0.3

-0478
0,226
-0.074
-0.042
0.026
0018
~0.013
46
0.002

-0498
-0.280
-0.116
-0.058
0034
0073
-0.016
-0.008
0.003

1

0490
-0.258
~0.11H0
-0.052
0031
-0.020
-0.014
-0.007
-0.003

0484
-0.245
-0.087
-0.045
-0.027
0.017
«0.011
«0.005
~0.002

0A78
A.226
-0.074
0.042
«0.026
«0.018
-0.013
~0.006
-0.002

0.491
-0.260
-0.101
-0.052
-0031
0021
0015
0.7

003

11

0479
4224
-0.074

-0.043 -
H028
0019
-0.014
0007

0.3

-0.484
«0.245
-0.087
«0.045
«0.027
-0.017
<0011
«0.005
002

-0.706
0375
0,142
-0.070
-0.040
-0.026
«0.018
<0.009
<0.003

AL706
0377
A.145
-0.072
«0.041,
-0.027
~0.018
0.9
0,003

12

-0.700
-0362
-0.132
-0.066
-0.038
0025
=0.017
-0.008
0.3

-0.714 A.717
0399 -0.408
-0.161 -0.167
£0.077 -0.079
-0.044 -0.045
-0.029 -0.029
«0.020 -0.020
A0.009 0.010
«0.004 -0.004

1 3

-0.723 -0.686
A.426 -0.325
0181 -0.106
-0.084 -0.060
<0.045 <0.038
-0.027 -0.026
-0.017 .018
0,008 -0.009
0,003 -0,004

106 0.723
0377 -0.426
-0.145 -0.181
-0.072 -0.084
-0.0d1 -0.045
0.027 -0.027
£0.018 -0.017
0.009 -0.008
-0.003 -0,003

13

-0.698
0355
0.127
0.464
-0.038
025
0.7
=009
~0.003

12

-0.687
-0325
£.107
-0.061
-0.039
-0.026
-0.019
-0.009
0,014

-0.686
-0.325
£.106
-0.060
-0.038
-0.026
-0.018
-0.009
-0,004

-0.698
-0.351
-0.125
«£.064
-0.038
-0.025
-0.017
-0.608
-0.003

-0.695
-0.352
0125
-0.065
-0.038
-0.024
-0.016
-0.008
-0.003

10

-0.687
0322
£0.105
-0.059
0,035
-0.022
-0.015
-0.007
0.003

[STRESS]
| RATIO

Ppo
0.837
1.448
0171
0.084
0.049
04031
0.022
0.011
.04

LOAD 31192 KDP'n

16 4

-0.997 -0.996
-0.534 0538
-0.211 -0.210
=0.110 -0.109
0.064 -0.064
-0.042 -0.042
-0.028 -0.030
-0.013 -0.014
-0.005 -0.005

7 1

-0.997 -1.022
-0.532 -0.601
-0.204 -0.256
0101 .118
-0.059 -0.064
-0.038 -0.038
0,026 -0.024
-0.012 -0.011
0.005 -0.004

-.997 1022
-0.532 -0.601
£.204 0256
-0.101 -0.118
0059 -0.064
-0.03R -0.038
-0.026 -0.024
-0.012 ~0.011

-0.005 -0.004

0,991
0520
0.196
«0.100
£0.05%
£0.039
-0.028
-0.013
0,005

12

D971
0.458
-0.148
0080
-0.048
0,030
0020
-0.010

14

£.982
-0.491
D172
-0.089
-0.053
0,035
-0.024
-0.012
-0.005

0,988 -0.988
0514 0500
-0.194 -0.191
-0.104 -0.104
-0.063 -0.063
042 A.042
-0030 -0.030
-1014 -0.014
0.5 -0.005

-.969
-0.458
-0.149
<0085
0053
-0.036
-0.026
-0.013
-0.005

0969 0971
-0.458 -0.455
0.149 -0.149
0,085 -0.083
-0.053 -0.050
0,036 0.032
<0026 -0.02%
0013 -0.010
-0.005 0004

0.439
0.163
0.088
0.053
0.035
1.024
o1z
0004

RATIO
p/po
0.829
0.426
0,156
0.080
0.047
0.630
0.020
0.010
0.004

-L137
-0.603
-0.237
-0.124
-£0.073
0.047
0032
-0.015
-0.006

-1138
D607
-0.233
D115
0,067
-0.043
0029
-0.014
-0.006

<1138
-0.607
£.233
0115
0067
-1.043
0.029
0,014
-0.006

-L13d
0597
-0.232
-0.122
.07z
-0.046
-0.032
-0.015
-0.006

-1.166
-0.686
-0.292
-1.135
0073
£.043
04127
0012

-1.166
1686
-0.292
Q135
-0.073
-0.043
-0.027
.12
-0.005

-L14¢
-0.612
-0.241
-0.122
0072
£.047
-0.033
-0.016
-0.006

-1.108
0522
-0.168
A2
0054
-0.034
£.022
D.011

10

«1124
566
-0.208
0114
-2.071
-0.049
-0.035
£.017
-0.006

-1.135
-0.597
-0.233
-0.123
0072
-0.047
-0.032
-0.015
-0.006

-1.108
0.523
£.170
4097
0,061
0.04%
0.029
A.015
-0.006

«1.143
-0.622
0,250
<0128
£.076
0.051
-0.036
-0.017
-0.006

7

<1.140
0.611
-.242
0.124
-0.073
-0.048
-0.033
4.016

D06

<1105
-0.523
-2.170
.97
-.061
-0.041
0.029
0,015
-0.006

RATIO
Bpo
0.836
0.444
0174
0.09%0
0.053
0.095
0.024
0.011
0.004

STRESS]|
RATIO
pipo
0.329
0.427
0.157
0.080
0047
8.030
0,020

0.010
0.004




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY (8-26: STA. 6 + 300 R: LOAD 576 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET 2 3 1 15 10
EY1 1738 1847 4374 2629 2045
EY2 151 151 152 151 151

EY3 134 154 127 158 159

CALCULATED AND OBSERVED DEFLECTIONS {mun) OBSERVED SENSOR
DEFL.(mum) DISTANCE({mm)

Uyl -0.522336  -0.516002 0.4179350  -D.462462 -0.492353 0

Uy2 -0.278022  -0.275010 -0.271652  -0.266589 -0.268010 360
Uuy3 -0.138168  -0.137221 -0.153%48  -0.135612 -0.131813 614
Uyd -0.691577  -0.091091 -0.103544  -0.088150 -0.085561 914
UYs -0.070557  -0.070898 -0.080244 -0.067726 -0.065593 1219
UYs -0.058291 0059543 -0.067348  -0.056625 -0.054532 154
Uy7 -0.050251  -0.052302 -0.059071 0049640 -0.047532 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MP'a)

SET 10 7 1 3

EY1 8441 4310 3000 8631

EY2 154 162 200 152

EY3 75 141 100 144

CALCULATED AND OBSERVED DEFLECTIONS (mm) DEFL.(mum DISTANCE{(mm)

Uyl £0.407911 -0.394840 -0.389334 -0,3319300 -0.311418 Q
Uy2 -0.313073 -0.254412 -0.231083 -0.243677 -0.212146 300
uy3 -0.217839 -0.143777 -0.§27413 -0.148820 -0,123463 614
UvYd -0.165710 -0.096864 -0.087437 -0.099532 -0.080785 914
uvys -0.1368%6 -0.075117 0.067138 -0.074986 -0.055230 1219
UYé 40.119354 -0.063025 -0.054009 -0.061995 -0.046642 1524
uy7 0.1074%8 -0.055268 -0.044645 .054281 -0.038278 1829

OPTIMEIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULE (MPa)
SET 7 1 11 3
EYI 4310 3000 8563 8631
EY2 162 200 153 152
EY3 141 100 136 144

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERYED, SENSOR

DEFL.(mm) DISTANCE(mm)

uyv1 0394840 -0.389334 -0.359360 -0.339300 -.425881 0
uy2 -0.254412 -0.231083 -0.264613 -0.243677 -0.3285%4 00
vyl 0143777 0127413 -0.170651 -0.148820 -0.130759 614
Uv4 0096864  -0.087437 -0.121743 -0.099532 -0.177519 914
Uys 0075117 -0.067138 -0.097288  -0.074986 -0.148344 1219
UYs -0.063025  -0.054009 -0.08425%  -0.061995 -0.1306%6 1524
uy?7 -0.055268  -0.044645 -0.076461 -0.054281 -0.118562 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 300 R: LOAD 824 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)
SET 16 10 15 7 8
EYi 5109 5176 3436 5608 5583
EY2 151 151 151 152 152
EY3 139 i45 135 143 146

CALCULATED AND OBSERVED DEFLECTIONS (mi) OBSERVED SENSOR

DEFL.(mm} DISTANCE(mm)

1341 -0.583146 -0.572076 -0.614592 0851269 -0.549586 [
uUY2 -0.396211 -0.383381 -0.376502 -0.371470 -0.369520 300
uys -0.236796 -0.222928 -0.198965 -0.214667 -0.212745 614
UY4 -0.1648%4 -0.151480 0.127668 -0.143062 -0.141261 %14
uys -0.131417 -0.118864 -0.095430 -0.108891 -0.108210 1219
uUYse -0.113460 0.501704 -0.077530 -0.092372 0080807 1524
uY7 -0.102318 -0.091188 -0.066032 0081637 -0.080181 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (AfPa)

SET 10 7 1 3 4

EY1 8441 4310 3000 8631 7256

EY2 154 162 200 152 189

EY3 KA 141 100 144 119

Uyl -0.580574 -0.564841 -0.556963 -0.485388 -0.443501 0
uUy2 -0,444899 -0.363950 -0.330577 -0.348593 -0.303487 300
UY3 -0.308650 -0.205681 -0.182271 -0.212895 40.176620 614
U4 -0.234059 -0.138569 -0.125083 -0.142386 -0.115567 914
uYs -0.192819 -0,107459 -0.096045 -0.107271 -0.084732 1219
uya -0.167708 -0.090161 -0.077162 -0.088687 -0.066724 1524
UY7 -0.150728 -0,079064 -0.063867 -0.0777653 -0.054755 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa}

SET 13 7 1 3 4

EYL 8457 4310 3000 8631 7256

EY2 154 162 200 152 189

EY3 7% 141 100 144 119

CALCULATED AND OBSERVED DEFLECTIONS (m} OBSERVED SENSOR
DEFL{mm) DISTANCE(mm)

Uyl 0536874 0564841 0556963 -D4B53B8  -0.445501 0
Y2 0399114 0363950 0330577 0348503 -0.303487 00
UY3 0.260390 0205681  -0.182271  0.212805  -0.176620 614
167 0184475 0138869 -0.125083  -0.142386  -0.115567 914
UYS 0142578 010745  -0.096045 0107271 -0.084732 1219
UY6 0117093 0090161  -0077262  -0.088687  -0.066724 1524
Y7 0099869  -0.079064  -0.063867 0077653  -0.054755 1820




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY (8-26: STA. 6 + 300 R: LOAD 1173 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULE (MPa)

SET 16 ) 3 4 13
EYi 3018 3433 2348 1870 1681
EY2 51 151 151 151 151
EY3 164 162 195 194 198

J:

OBSERVED
DEFL (um)  DISTANCE(mm)

1531 -0.932193 0506040  -0.965975  -1.029090 -1.044850 [

UY2 -0.565795 -0567754  -0.548745  -0.555692 -0.554362 300
UY3 -0.308744 -0.319691 -0.282582  -0.279464 -0.279737 614
UYd -0.211335 -0.221674  -0.189348  -0.188368 -0.189570 914
UYs -0.168984 -0.178290  -0.150479  -0.150130 -0.150744 1219
UY6 -0.146244 -0.154949  -0.129605  -0.129786 -0.129692 1524
uyY7 -0.132112 -0.140432  -0.117158  -0.117427 -0.116805 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(MVPA)
SET 10 7 1 3 4
EY1 8441 4310 3000 8631 7256
EY2 154 162 200 152 189
EY3 7 141 100 144 119

OBSERVED SENSOR
DEFL.(mmm) DISTANCE(mm)

Uyl -0.827792 -0.804076  -0.792862  -0.690971 -0.634190 0

UY2 -0.634654 -0.5180%9 0470591 -0.496237 -0.432027 360
Y3 -0.440702 -0.2927%6  -0.159470 0303065 -0.251426 614
UY4 -0.334526 -0.197259  -0.178061  -0.202692 -0.164514 914
UYS -0.275828 -0.152973  -0.136724  -0.152705 -0.120620 1219
UY6 -0,240087 -0.128347  -0.169986  -0.126250 -0.094985 1524
oY? -0,215%26 -0.112850  -0.090918  -0.110542 -0.077546 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL (MPa)
SET 7 14 i 3 13
EY1 4310 8754 3000 8631 5441
EY2 162 154 260 152 154
EY3 141 75 160 144 147

DEFL.(mm) DISTANCE{mem)

UYl -0.804076 -0.788958  -0.792862  -0.690971 -0.734571 0

UY2 -0.518699 -0.598804  -0.470591 -0.496237 -0.479436 360
UY3 -0.292796 -0.405063  -0.259470  -0.303065 -0.258744 614
Uyd 0.15725% -0.297708  -0.178061  -0.202652 -0.158554 914
UYs H.152673 -0.238002  -0.136724  -0.152705 -0.112193 1219
uYes 0.128347 -0.201614  -0.109986  -0.126250 -0.087630 1524
uYy? -0.112550 0177038 -0.090918  -0.110542 -0.072525 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 300 R: LOAD 1341 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULI(MPay
SET 7 4 9 13 8
EY1 1191 1651 1152 1145 1136
EY2 151 151 152 151 151
EY3 147 141 152 150 146

CALCULATED AND OBSERVED DEFLECTIONS (mm} OBRSERYED SENSOR

DEFL.(mm) DISTANCE(mm)

Uyl -1384740  -1.251450 -1.356630  -1.362770 -1.360610 0
Uy2 -0.684926  -0.677431 0677268 -0.678614  -0.674743 300
Uy3 -0.353898  -0.353519  -0.348535  -0.346563  -0.342272 614
uv4 -0.250509  -0.247501 0246296 -0.243779  -0.239164 014
uys -0.203531  -0.200636  -0.199657  -0.197108  -0.192061 1219
Uvs -0.176314  -0.173799 0172662 -0.170126  -0.164649 1524
uy7 -0.158781  -0.156449 -0.1585320 0152794 -0.146949 1819

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)

SET 16 13 8 6 9

EY1 1064 1189 6045 1684 5198

EY2 151 152 152 154 152

EY3 159 149 56 73 146

OBSERVED SENSOR
ED DEFLECTIGNS (mm DEFL.(mam} DISTANCE(mn1)

Uyl -1.332660  -1.358000  -1.211290 1485250  -0.931984 1
Uy2 0.602290 -0.668192 0930175  -0.908062  -0.623762 300
uy3 0.265447  -0.334311 -0.670062  -0.577595  -0.362669 614
Uy4 0166662  -0.234030  -0.537176 0460315 -0.247403 514
UYs 0122714 0189512 -0.464145  -0.400078  -0.195304 1219
Uve -0.097611  -0.163921 0417500  -0.360383  -0.168090 1524
uy7 -0.081648  -0.147520  -0.384255  -0.331964  -0.15E457 1819

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL(MPa)
SET 13 14 9 15 16
EYI 1556 1299 3375 5675 6062
EY2 152 168 154 151 151
EY3 242 108 219 151 144

OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)

UY1 176160 -1.344080 -0.966588 0920775 -0.917637 0

uUy2 -0.595175  0.743185  -0.578253  -0.636209  -0.644047 300
Uy3 -0.280529  -0.445389  -0.298006  -0.386164  -0.398235 614
Uy4 0181335 0346273 -0.191225  -0.270824  -0.282187 914
Uys 0140471 -0.296434  -0.146741 0217313 -0.227460 121%
UyYe 0119374 -0.264914  -0.124465  -0.189372  -0.198642 1524
Uy7 -0.107035  -0.243187  -0.111439  -0.172534  -0.18£196 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 6 +300 R

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD 1: 576 kPa LOAD 2: 824 kPa LOADZ: 1173 kPa LOADd: 1341 kPa
DEPTJI RATIO z 3 1 15 10 16 10 15 7 8 16 b4 3 4 13 RATIO 7 q 9 13 8

12 a0
30 0.20 0500 -0.498 -0.479 0.490 -0.496
90 060 4312 0307 0.255 -0.284 -0.301
218 145 [} 0142 -0.138 -0.099 -0.122 0134
414 2,76 068 D066 0053 -0.061 -0,065
610 407 0,038 -0,037 0,032 -0,036 -0.037
806 537 -0.024 -0.024 -0.021 -0.023 -0.024
1002 §| 6.68 -0.016 -0.016 -0.014 -0.016 -0.016
1600 1067 || -0.007 -0.007 -0.007 -0.007 -0.007
2600 |{_1733 || -0.003 -0.003 -0.002 -0.003 -0.003

pipo
0.85¢ <1186 -L166 <189 1189 1189
0508 -0.184 0727 0795 0792 0792
0.218 369 0334 0374 0374 D3TS5
0.104 0164 0160 D164 0166 0167
1.059 0489 0089 SOK9 L0900 0090
0.039 2058 0057 0056 0057 0057
0.027 0038 0039 0038 0039 0038
4.013 0017 0017 0.7 -0.017 0017
0.5 0006 006 D006 D06 0006

1682 0.681 -0.693 -0.679 -0.680
-0.348 -0.350 -0.380 -0.344 -0.345
0130 0132 0.155 «0.128 -0.128
0,070 -0,073 -0.080 0,071 D971
-0.042 -0.044 -0.047 0044 -0.044
-0.028 0030 -0.030 -0.029 0029
0020 0021 0.021 -0.021 0021
-0.009 0010 -0.010 -0.010 -0.010
-0.003 -0.004 -0.004 -0.004 -0.004

D992 0987 L1.004 1015 «1.022
D564 0550 -0595 0.627 0.643
-0.233 -0.221 «0.256 -0.279 -0.287
116 -0.109 -0.123 -0.13% -0.129
-0.067 -0.064 -0.071 -0.074 -0.072
0.044 0.042 .0.047 4.049 0,047
031 0.029 0.033 0.034 -0.033
0,014 0014 0,015 .016 -0.015
D005 0.005 -0.005 D.H5 -0.0H5

MAXIMY EFLECTION

DEPT}JI RATIO] 10 7 1 3 4

(mm) #/ao
30 0.z «0.469 0.482 -0.494 L.468 0.474
90 0.60 0,221 -0.257 -0.290 0,221 -0.240
218 145 -0.072 0.101 -0.126 -0.073 -0.087
414 216 -0.039 -0.052 -0.061 -0.043 -0.047
610 4.07 -0.024 -0.030 -0.033 -0.028 -0.028
806 537 -0.015 £.020 -0.020 -0.019 -0.018
1002 6.63 0,010 -0.014 -0.013 -0.014 -0.012
1600 1067 D.005 0.006 -0.006 -0.607 -0.006
2600 1733 .02 0.002 0002 -0.003 -0.002

[ETRESS)
RATIO 16 13 8 6 9
ppo
0.829 <193 <1186 «R103 -L166 <1108
0.427 0810 079 0547 0,733 0572
0.159 0393 0379 -0.198 0335 0217
0.084 L1800 0176 0100 0157 0121
0.050 -0.098 0096 -0.064 -0.084 -0.074
0.032 062 0061 -0.039  -0.050 -0.050
0.021 0042 0041 0024 0031 -0.035
0.010 0019 0018 -0.011 0013 -DOI6
0.004 0006 0006 0605 0005 0006

10 7 1 3 4 10 7 1 3 4
0672 0.689 A.T06 0.670 -0.678
0316 -0.368 -0.415 0317 0343
-1.103 -0.144 -0.181 -0.105 -0.124
D056 0.074 0.087 -0.062 -0.067
-0.034 -0.044 -0.048 -0.039 -0.040
-0.022 -0.028 -0.029 -0.027 -0.026
-1.014 -0.020 -0.018 0019 0,617
-0.007 -0.009 -0.008 -0.009 -0.008
«0.003 -0.003 -0.003 -0.004 -0.003

«0.956 -0.981 -LO05 -0.953 -0.966
-0.450 8523 -0.591 -0.451 -0.489
-0.147 0.205 0.257 €0.149 -0.177
080 A.105 -0.124 -0.088 -0.095
048 D062 -0.068 -0.056 -0.057
0031 -0.040 -0.041 -0.03% -0.037
0020 0028 -0.026 -0.028 -0.025
0010 -0.013 -0.012 0.013 -0.012
0004 -0.005 -0.005 0.005 -D.005

SV, [ ? S
Im;prm ‘ Igmzﬁl [FTRESS)
DEPTH| RATIO| 7 1 1 N ('] RATI 13 7 1 3 4 7 M 1 3 13 RATIO 13 14 9 15 16
() § z/a0

pipo
0.829 -LI72 -L18% 1130 L1066 1104
0426 [| 0745 0793 0631 0554 0546
0160 §f 0338 0368 0257 -0.203 0197
0.085 | 0153 0157 0130 0011 0109
0.051 -0.086 -0.083 -0.077 -0.068 -0.067
0.033 0057 0050 -0.052 -0.846 -0.045
0022 | 0040 0033 0037 0.033 0.032
0011 §| 0019 D04 D017 0015 0015
0.004 L0007 0005 0006 0006 0006

30 0.20 || -0.482 -0.494 -0.469 -0.468 -0.469
% 060 f| -0.257 -0.200 0220 -0.221 022
218 J 145 || -0.101 0126 -0.073 40.073 -0.074
a14 || 276 §| -0.052 -0.061 -0.043 0.043 -0.042
610 || 407 § -0.030 -0.033 -0.028 -0.028 -0.026
306 || 537 | -0.020 -0.020 -0.019 -0.019 -0.017
1002 || 668 || 0.014 -0.013 -0.013 -0.014 -0.011
1600 || 1067 || -0.006 -0.006 -0.006 -0.007 -0.005
2600 {| 1733 §| -0.002 -0.002 -0.002 -0.003 -0.002

ppo

0.827 |§ -0.671 -0.689 -0.706 -0.670 -0.678
0420 || -0316 0368 -0.415 0317 0.343
0455 || -0.104 0,144 0,181 -0.105 0.124
0.084 || -0.058 0.074 -0.087 -0.062 0.067
0.050 |§ -0.035 -0.044 -0.048 -0.039 -0.040
0.033 | -0.023 -0.028 -0.029 -0.027 -0.026
0022 [| -0.015 0.020 -0.018 0.019 V.17
0011 [| 0.007 -0.009 -0.008 D009 -0.008
0.004 || -0.003 0.003 0,003 -0.004 -0.003

0981 -0.954 ~1.005 -0.953 -0.970
-0.523 -0.445 0,591 -0.451 -0.4%1
-0.205 -0.145 -0.257 -0.149 -0.184
-0.105 -0.082 0.124 -0.088 -0.102
0.062 -0.050 -0.068 -0.056 -0.063
-0.040 -0.032 -0.041 -0.039 -0.042
0028 0021 0.026 -0.028 -0.030
0013 0.010 0.012 -0.013 -0.014
5 0.004 -0.005 -0.005 -0.005




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 6 + 500 R: LOAD 574 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL MP
SET 14 13 12 6 9
EYl 3867 3922 1552 3533 g1
EY2 151 151 151 151 151
EY3 167 166 158 163 165

I

QBSERYVED,
DEFL.(mm) DISTANCE(mm)

UYl  -0.432896  -0.430327  -0.444616  -0.441698  -0.435617 1]

UY2 0257446  -0.256115  -0.259384  -0.2537990  -0.260123 300
UY3  -0.129989  -0.128912  -0.128974  -0.128304  -0.133358 614
Uyd 0081996  -0.080851 -0.08104d4  -0.080528  -0.085356 914
UYS  -0.061424 0060252 -0.060398  -0.060022  -0.064435 121%
UYs  -0.050451 0049274 -0.049170  -0.048947  -0.083101 1524
UY7 0043636  -0.042455  -0.042092  -0.042006  -0.046003 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MP#)
SET 7 1 9 3 4
EY1 4310 3000 4395 8631 756
EY2 162 200 154 152 189
EY3 141 106 164 144 119

OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)

UY1 0418243 -0.408973  -0.400040  -0.361999 -0.331005 0

UY2 0259867 0233747 0.R41615 -0.251833 -0.217918 300
UY3 0142017  -0.125833  .0.121385  -0.147822  -0.122249 614
UY4  -0.095684 -0.086808  -0.073636  -0.097736  -0.079578 914
UY5s  0.074669 -0.066904  -0.052425  -0,074022  -0.058713 1219
UY6  -0.062802  -0.053843  -0.04090%  -0.061584 -0.046423 1524
UY7 0055088  -D.044496  -0.033677  -0.054073  -0.038136 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULE (MP'a)

SET 7 1 3 9

Y1 4310 3000 8631 2883

EY2 162 200 152 154

EY3 141 100 144 222

CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)

UYE 0418243  -0.408973  -0.361999  -0.430632  -0.331005 0
UY2 0259867  -0.233747  -0.251833  -0.228368  -0.2179i8 300
UY3 -0.142017 -0.125833 -0.147822 -0.697527 -5.122249 614
uUY4 -0.095684 -0.086808 0097736 -0.053870 -0.079578 914
vUYs 0074659 -0.066904 -0.074022 -0.036561 -0.058713 1219
UY6  -0.062802  -0.053843  -0.061584  -0.027847  -0.046413 1524
UY7  -0.055088  -0.0444%6  -0.054073  -0.022722  -0.038136 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 6 + 500 R: LOAD 825 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)
SET 11 10 14 6 16
EY1 6385 6379 062 6527 5920
EY2 151 151 151 151 151
EY3 108 117 110 137 150

N
DISTANCE ()

UYl 0562980  -0.552934  -D.544296  -0.552297  -0.557837 0
UY2 0370474 -0,362913 0364131 -0.365246  -0.360204 300
UY3 0203330 0197505  -0.202347  -0.202204  -6.193647 614
UY4 0128050  -0.122922  -0.127103  -0.12936%  -0.122440 914
UYs 0092017  -0.087532  -0.090724  -0.095806  -0.090%18 1219
UYs 0071521 -0.067735  -0.07022F  -0.077804  -0.074484 1524
UY7 0658046  -0.054919  -0.056887  -0.066560  -0.064389 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODUL (MPa)
SET 3 9 1 4 7
EY1 8631 5272 3000 72586 4310
EY2 152 151 200 189 162
EY3 144 143 100 119 141

CALCULATED AND OBSERVED DEELECTIONS (mm}) SENSOR

DISFANCE(mm)

Uyl 0520295 -0.567670  -0.587809 04758 -0.601133 [}
UyYZz  -0.361956  -0.359417  -0.335960  -0.313210  -0.373502 300
U¥3  -0.212461  -0.189970  -0.180857  -3.175707  -D.204119 614
Uvd  -0.140474  -0.118219 0124768  -0.114375  -0.1375125 914
UYS  -0.10639f  -0.085400  -0.096160  -0.0B4387  -0.107320 1219
UY6  -0.088314  -0.067427  -0.077387  -0.066723  -0.090264 1524
UY7 0477718 -0.056031  -0.063953  -0.054812  -0.079178 1829

OPTIMIZATION CRITERION:

RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 3 15 1 7
EY1 8631 9683 3000 4310
EY2 152 151 200 162
EY3 144 157 100 141
SENSOR
DISTANCE(mm)
UYL  -0.520295  -0.491665  -0.587809  -0.601133  -0.475748 0
UYZ 0361956  -D.346533  -0.335960  -0.373502  -0.313210 300
UY3 0212461  -0.204283  -0.180857  -0.2041189  -0.175707 614
UY4 0140474  -0.133134  -0124768 0137525 0114375 914
UY5  -0.006391  -0.098945  -0.006160  -0.107320  -0.084387 1219
UY6  -0.088514 -D.081288  -0.077387  -0.090264  -0.066723 1524
UY7  -D477TI8 0070937  -0.663953 0079178 -0.054812 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 6 + 500 R: LOAD 1167 kP’a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 13 5 11 12 9
EY1 3250 3352 3441 3223 3720
EY2 151 153 51 151 £51
EY3 150 184 204 210 197
QDSERVED :
PEYXL.(mm) DISTANCE(mm}
Uyl 0906444  -0.893319 0502990  -0.909842  -0.8Bi6l6 )
UYZ 0523416  -0.518502  -0.527397  -0.523945  -0.525006 300
UY3 0260642  -0.260975  -0.266604  -0.261340  -0.26919% 614
Uvd 0166034  -0.167231 -0,172439  -0.168062  -0.173897 914
Uys 0126104  -0.12689%  -0.133296  -0.129526  -0.133728 1219
UY6  -0.105014  -0.10518%9  -0.113090  -0.109694  -0.112877 1524
UY7 0092132  -0.091746  -0.100976  -0.697863  -0.10029% 1829

OPTIMIZATION CRITERION:

MAXIMUM DEFLECTION

CALCULATED MODULI (MPa

SET 7 1 9 3 4

EY1 4310 aobo 6346 8631 7156

EY2 162 Ho 154 i52 183

EY3 141 100 117 144 119 24
CAELCULATED AND OBSERVED DEFLECTIONS (min} OBSERVED SENSOR

DEFL.(mm) DISTANCE(nim)

UY1 -0.850329¢  -0.831483  -0.801382  -0.735980  -0.672966 0

UY2 -.528335  -0.475231  -0.535699  -0.512003  -0.443050 300

UY3 £.288735  -D.255830  -0.365266  -0.300536  -0.248545 614

UY4 -0.194536  -0.176490  -0.201799  -0.198707  -0.161789 914

UY5s -0.151809  -0.136023  -0.152873  -0.150495  -0.119369 1219

UY6  -0.127683 0109468  -0.125546  -0.125207  -0.054383 1524

UY7 0112000 -0.090464  -0.107854  -0.109935  -0.077534 1829

OPTIMIZATION CRITERION:

RMS YALUE OF DEFLECTIONS.

CALCULATED MODULL(MPa)
SET 1 1 15 12 3
EY1 4310 3000 5771 1909 8631
EY2 162 200 154 154 152
EY3 141 100 133 159 144
VE SENSOR
DEFL{mm}) DISTANCE(mm)
UYE  -0.850329  -0.831483  -0.788721  -1.021930  -0.735980 0
UYz  -0528335 -0.475231  -0.507228  -D518027  -0.512003 300
UY3  .0.288735  -0.255830  -0.272203  -0.236534  -0.300536 614
UY4d 0194536  -0.176490  -0.170610  -D.146492  -0.198707 914
UYs  0.151809  -0.136023  -0.123721  -0.106462  -0.150498 1219
UY6  -0.127683  .109468  -0.097916  -0.08352%  -0.125207 1524
UY7  -0.112000 -0.090464  -0.081432  -0.068827  -0.109935 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6+ 508 R: LOAD 1340 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 13 14 9 7 10

EY1 5163 4887 5555 5605 5580

EY2 151 151 151 151 151

£Y3 118 124 125 126 125
CALCUEATED AND OBSERYED DEFLECTIONS (nm) QBSERVED NS

DEFL(mm)}  DISTANCE(mm)

UY1l  -0.943394 0943914  -0.928988  -0.92608%  -0.928145 0

UY2Z  -D5981327 0591520  .0.896365  -0.595311  -0.596852 300

UY3 0317617 0316711  -0.319517 0319163 -0.320147 614

UY4  -0.197988 0192722 -0.200055  -0.199686  -0.200631 914

UY5 0141808 0137598 0144713 -0.144320  -0.145178 1219

UY6  -0.109840  -0.106289  -0.1139%6  -0.113632  -0.114378 1524

UY7 0088882  -0.085839  -0.094213  -0.093894  -0.094538 1828
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)

SET 1 7
EY1 3000 4310
EY2 200 162
EY3 160 141

4 3 4
5902 8631 7156
163 152 189
101 144 119

CALCULATED AND OBSERVED DEFLECTIONS (nun

Uv: -0.954745  -0.976385
Uyl 0545680  -0.606657
UY3d  -0.293756  -0.331538
Uv4 0202654  -0.223375
Uys 0156187  -0.174314
Uye  -0.125696  -0.146611
Uy7  -0.103875  -0.128604

-0.913368  -0.845084  -0.772729
-0.601577  -0.5879D4  -0.508729
-0.340505  -0.345089  -0.283380
-0.2253713 -0.228164 0185713
-0.169309  -0.172805  -0.137065
-0.136129  -0.143768  -0.108375
-0.113618 0126233 -0.089028

OBSERVED
DEFL.{nam}

SENSOR
HSTANCE(mim)

300
614
914
1219
1524
1829

OPTIMIZATION CRITERION:

RMS VALUE OF DEFLECTIONS.

(& h) )
SET 1 7
EY! aogo 4310
EY2 200 162
EY3 160 141

3 9 14
8631 4294 5672
152 163 162
144 167 133

UY1 0954745  -0.976385
UY2  -0.545680  -0.606657
UY3  -0.293756  -0.331538
Uv4d 0202654  -0.223375
UY5s 0156187  -0.174314
UYs  -0.125696  -0.146611
UY¥Y7  .0.103875  -0.128604

-0.845084  -0.894831 -0.963244
-0.587904  -0.523265  -0.640814
-0.345089  -0.248702 -0.377951
-0.228164  -0.144287  -0.267443
-0.172805  -0.09%436  -0.217219
-0.143768  -0.075353 -0.189592
-0.126233  -0.060212 -0.175861

OBSERVED, SENSOR
DEFL.(mm) DISTANCE(raem)

300
614
914
1219
1524
1819




BRANDON: RWY 08-26: STA. 6+ 500 R

DISTRIBUTION OF VERTICAL STRESSES

" AREA" OF BASIN LOAD 1: 574 kP
[iSEFTay
DEPTH |} RATIO) 14 13 12 3
(mm) i} 2/a0
280 0.19 0483 0483 -D.485 -0.485
83 ass L2701 0270 0277 D275
2000l 139 }| .0a1d 0014 010 0018
407 271 0058 D058 -0.060 -0.059
605) 4.03 0034 -0.034 -0.035 -0.034
803f| 535 -0.022 -1.022 -0.022 -0.022
1001 ] 6.67 0015 -0.015 -0.016 -0.016
1660 10.67 | -0.007 -0.007 -0.007 -0.007
260011 17.33 .03 0,003 0003 -0,003
[DEPTH|
DEPTHH RATIO 7 1 b4 3
(mu) §l z/zo
284 019 482 -0.495 -0.481 -0.46%
83} 0.55 4267 0303 0.263 D229
20f 139 0111 0139 -0.108 -D.082
407 271 055 -0.065 -0.053 -0.047
05 4.03 -0.032 -0.035 -0.031 -0.029
803 535 4020 -0.021 -0.020 -0.020
10018 6.67 -0.014 -0.013 -0.014 -0.014
16004 10.67 D006 0.006 -0.007 0.007
2600 1733 0002 -0.002 003 -0.002
b NS
[DEPTH]|
DEPTH i RATIO 7 1 3 9
()} {{ 220
28l 019 482 0495 -0.468 -0.490
83 055 <0267 -0303 -0.229 -0.288
209) 139 0111 -0.139 -0.082 -0.130
407f 271 0055 0065 -0.047 0.065
605k 4.03 -0.032 -0.035 -0.029 -0.038
803y 535 0.020 0021 -0.020 -0.025
1001 |} 6.67 0014 0013 -0.014 -0.018
1600 10.67 § -0.006 -0.006 -0.007 -0.008
26008 1733 i -0.002 -0.002 -0.002 -0.003

9

-0,484
-0.272
-0.114
-0.056
-0.033
-0.021
-0.015
-0.007
-.003

0.474
<0.249
-0.97
-0451
~0.030
-0.019
-0.012
-0.006
-0.602

0.474
~0.249
0.097
0,951
-0.030
0019
-0.012
0.6
0.0z

0.059
0.038
0.027

0012
0.005

RATIO
ppo
0839
0465
0.195
0.099
0.057
0036
0025
0.011

0.004
L[

11

0679
0350
0335
-0.475
0045
4120
<0019
0.8
~0.003

-0.672
1329
-0.118
-0.068
-0.042
0028
=0.020
-0.010
<0004

£D.672
0329
0118
-0.068
«0.042
-0.028
-0.020
-0.010
0004

10

-.686
0347
<0.134
0073
-.044
«.028
«0.019
-0.009
-0.003

9

-0.686
0362
-0.143
-0.073%
-0.043
«0.028
0019
-0.009
-0.004

15

«0.670
-0318
<0111
-0.064
«0.040
-0.028
-0.020
-0.010
0004

- 825 kP

14 L3

-0.677 -0.67%

0341
-0.129
-0.072
«0.043
-0.028
-0.019
-0.009
-0.003

1

-0.711

«0.346
«0.133
-0.073
«0.044
«0.029
~0.020
-0.010
-0.004

4

-0.682

-0.435 -0.357
-0.199 -0.159
-0.093 -0.073
0.050 «0.043

«0.029
~0.018
-0.008
-0.003

-0.027
~-0.018
-0.608
~0.003

1 7

D711 -0.693
-0.435 -0.384
A.199 D.160
-0.093 -0.080
D050 -0.046
04029 -0.029
-0.018 -0.020
Q.8 -0.009
0.003 -0.004

16

-0.682
-0.352
-0.140
-0.078
«£.047
«0.031
-0.022
-0.010
A.004

-0.693
-0.384
-0.160
-0.080
«0.046
=0.02¢

-0.020
£.009

<0.004

«0.682
-0.357
-0.139
0073
-0.043
-0.027
-0.018
-0.008
-0.003

pipe
0523

9421
0.163
0.0%0
0.054
0035
0024
0.011
0.0H4

-0.990
-0569
-0.246
.19
-0.069
0045
-0.032
-0.015
-0.005

0981
0543
-0.226
113
-0.065
0,042
-0.028
-0.013
-0.005

-0.981
0543
£0.226
0.113
<0.065
-0.042
0028
-0.013
0.005

0990
0570
0.244
D117
-0.067
~0.044
-0.030
0014
-0.005

-L006
-0.616
0282
<0131
-0.670
-0.042
0026
0.012
-0.005

1

<1006
-0.616
«0.282
-0.131
«0.070
-0.042
-0.026
-0.012
£0.005

1

-0.988
-0565
-0.242
EIASY
-0.069
-0.045
-0.032
0015
0.5

-0.963
-0.490
-0.191
£.105
£.063
0.041
«1.028
013
-0.005

15

£.966
-0504
0198
0105
=0.062
-0.041
-0.028
-0.013
-0.005

12

0991
-0.571
-0.247
0,120
0,069
-£.046
0032
0,015
-0.005

-0.951
0,465
-0.167
~0.006
<0.060
«0.040
-0.028
-0.014
-0.005

12

<1016
-0.645
-0.301
.138
-0.076
-0.048
-0.033
1015
0,005

0985
-0.553
0,233
D115
0.067
0,044
0,031
0.015
0.005

-0.964
-.506
-0.197
«0.103
«0.060
«0.038
-0.025
-0.012
-0.005

«0.951
A.465
0.167
A.096
-0.060
-0.040
-0,028
1014
0.005

RATIO
ppo
0843
0475
0201
0.100
0057
0.036
0.025
0011

0.004

i3

<1114
L1590
235
0121
-0.070
-0.045
0031
0.015
«£1.006

-1.156
A.707
0323
«0.151
<0.081
0.048
-0.030
-0.013
-£0.005

-L156
0.707
0.323
.15t
0.081
0.048
-0.030
£.013
£.005

14

«1.118
-0.597
-0.239
-0.120
-0.070
0045
1030
-0.015
«0.006

-1.126
0.624
-0.260
0.129
0,074
-0.048
-0.032
-0.015
-0.006

~L126
£0.624
-0.260
0129
-0.074
-0.048
04032
£0.015
0086

11340

9

<1111
057
-0.229
~1122
0472
0047
04032
015
0.6

-1L11E
0578
«£.231
-0.125
-0.073
-0.046
0,030
-0.014
-0.005

1092
0534
0192
0110
-0.068
D046
0.033
0016
0006

7

<1110
0.578
0,228
0.122
0.072
-0.047
-£.032
0015
A.006

3

-1.092
-0.534
A.192
-0.110
0068
-0.046
-1.033
-0.016
-0.006

9

-L126
-0.621
0.265
-0.139
-0.082
£0.054
-0.037
£.017
0.006

10

-1.110
0579
-0.22%
-0.122
-0.072
-0.047
-0,032
-0.015
-0.006

-1.107
-0.581
.226
=0.119
-0.069
-0.044
A.029
-0.014
0005

14

~L112
-0.588
-0.236
«0.127
-0.075
-0.049
-0.034
«0.015
<0.006

RATIO

1830
0.436
0.173
0090
0053
0034
0024
o0
0.(H14




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 4 +950: LOAD 614 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MPa)

SET 16 6 12 3 14
EYI 4119 T 489 3027 3293
EY2 19300 18963 16131 18626 19168
EY3 in 362 79 393 320
EX3 120 936 478 966 856
EY4 231 241 242 245 235
EXd4 366 455 214 503 468

R3 231 2.59 1.72 2.45 2.67

R4 1.58 1.89 0.89 2.04 1.9

OBRSERVED SENSOR
DEFL.(am} DISTANCE(mm)
Uyl -.098192 -0.100567 -0.108614 -0.102258 -0.104265 0
uy2 -0.077616 -0.078750 -0.084486 -0.076862 -0.086522 300
uUy3 -0.069346 -0.070711 -0.074639 -0.068721 -0.072267 614
LIVE] ~0.061569 -0.063278 -0.065398 -0.061262 -0.064574 914
uys -0.054764 0056877 -0.057350 -0.054909 -0.087936 1219
uvs 0049143 -0.051666 -0.050741 -0.049788 -0.052532 1524
uy?7 ~0.044674 -0.047572 -0.045520 -0.045800 -0.048294 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULY (MPa}

SET 13 8 2 4 10
EY1 1864 4525 5236 4860 3531
LEY2 17831 12044 11315 12874 10639
EY3 264 531 363 413 488
EX3 412 394 670 1069 934
EYd 246 230 188 21 157
EX4 534 433 327 155 304

2«3 1.56 0.74 1.84 2.59 19

’d 2.18 1.88 1.74 0.4 1.93

OBSERVED SENSOR
DEFL.(prun) DISTANCE(mm)

UYl -0.097341 -0.108247 -(-112608 -0.116285 -0.117419 0
uUYz -0.05699% -0.085497 -0.091513 -0.095014 -0.690306 300
UY3 -0.647191 -0.0753460 -0.080885 0085049 -0.079030 614
Uyd -0.038184 -0.066664 -0L07E4D £3.076063 -0.069140 914
UYs -0.030601 -0.059493 -0.063515 -0.068264 -0.060730 1219
UYs -0.024585 -0.053835 -0.057022 -0.861750 -0.053850 1524
uy? -0.019%90 -0.049497 -0.05590% 1056583 -0.048370 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 4 + 950: LOAD 614 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

E¥1
EY2
EY3
EX3
EYd
EX4

R3

R4

8

4515
12044
53
394
30
433
0.74
1.88

-0.108247
-0.085497
0.075360
-0.066664
-0.059493
-0.053835
-0.049497

1864
17831
264
151
246
569
057
231

0.122194
-1.081729
-0.71683
-0.062477
-0.054764
-0.048683
-0.044069

10

3531
10639

488
934

157
304
1.91
1.93

-0.117419
-0.090306
-0.07%030
-0.069140
-0.060730
-0.053850
-0.048370

2

5236
11315
363
670
188
327
1.84
1.74

-0.112608
-0.091513
-0.080885
-0.071499
-0.063515
-0.057022
-0.051901

2839
4352

9%
517

1%
78
1.30
173

-0.130547
-0.087538
-0.069852
-0.056991
-0.047388
-0.040335
-0.035211

OBSERVED, ~ SENSOR

DEFL.(mm)

DISTANCE/mm}

0
360
614
914
1219
1524
1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 4 + 950: LOAD 872 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL (MFPa)
SET 12 6 10 7 1
EY1 4282 4853 4920 4048 4525
EY2 15003 12373 13498 16121 12044
EY3 220 399 459 435 531
EX3 37z 389 419 263 394
EY4 238 237 37 223 230
EXd 568 489 502 506 433
R3 1.69 098 0.91 0.60 674
R4 2.38 206 2.12 2.27 1.88
CALCULATED AND OBSERVED DEFEECTIONS {(mm} OBSERVED SENSOR
DEFi.(nim) DISTANCE(mm)
Uyl -0.150784 -0.149238 -0.144872 -0.149954 -0.153733 i}
Uy2 -0.118637 .118615 -0.115521 -0.118976 -0.121422 300
UY3 -0.164420 -0.104361 -0.102174 -0.106160 -0.107026 614
[E'C] -0.091593 -0.091912 -0.030543 -0.094431 -0.094676 914
UYs -0.080771 -0.081671 -0.080861 -0.084526 -0.084492 1219
UYé -0.072156 -0.073604 -0.073172 -0.076563 -0.076456 1524
uy7 -0.065556 -0.067443 -0.067251 -0.070380 0070295 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa

SET 13 8 2 4 10
EY1 1864 4525 5236 4860 3531
EY2 17831 12044 11315 12874 10439
EY3 264 S3t 363 413 488
EX3 k2 394 670 1069 934
EY4 246 230 188 211 157
EX4 568 433 327 155 304

R3 145 0.74 1.84 2.59 191

R4 .32 1.88 174 0.14 1.93

CALCULATED AND OBSERVED DEFLECTIONS (1} OBSERVED SENSOR
DEEL.(um} DISTANCE(mum}

Uyl -0.135755 -0.153733 -0.154926 -0.165147 -0.166758 0
Uy2 0078463 -0.128422 -0.129967 -0.134939 -0.128252 300
Uy3 -0.064550 -0.107026 0114872 -0.120785 -0.112238 614
Uy4 -0.051798 0.0%4676 -0.101543 -0.168024 -0.098193 914
Uys -0,041084 -0.08£492 -0.096204 -0.056948 -0.086249 1219
uye -0.032603 -0.076456 -0.080983 -0.087754 -0.076477 1524
uy?7 -0026142 -0.070295 -0.073710 1080360 -0.068694 1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 4+ 950: LOAD 872 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EY3
EX3
EY4
EX4

R3

R4

8

4525
12044
53
394
230
433
0.74
1.38

-0.153733
-0.121422
-0.107026
-0.694676

-0.084492

-0.076456
-0.070295

10

3531
1063%
488
934
157
304
191
193

0.166738
-0.128252
-0.112238
-0.098193

-0.086249

-0.076477
-0.068694

2

5236
11315
363
670
188
327
1.84

174

-0,159926
-0.129%67
-0.114872
-0.101543

-0.050204

-0.080983
-0.073710

4860
12874
413
1069
21%
155
2.59
6.74

-0.165147
-0.13493%
-0.120785
-0.108024

-0.096948

-0.087754
-0.080360

2839
4352
399
517
219

78
1.30
.73

-[185431
-0.124320
-0.099203
-0.080938

-0.067300

-0.057284
-0.050006

OBSERVED SENSOR
DEFL.{mrn) DISTANCE ()

300
614
914

1219

1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 4 + 950: LOAD 1219 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBRULLBEA)
SET 7 3 4 1 5
EY1 5694 5574 4551 4525 4362
EY2 9001 6248 5535 12044 4663
EY3 355 428 481 531 460
EX3 650 644 556 394 1136
EYd 39 235 240 230 245
EX4 506 470 495 433 580
R3 1.83 1.51 115 0.74 247
R4 12 2.00 2.07 L88 236
CALCULATED AND OBSERVED DEFLECTIONS (mm OBSERVED SENSOR
DEFL.(min) DISTANCE(mn}
UY: -0.214629 0.231453 -0.240236 -0.214908 -0.236385 ¢
uy2 -0.169005 -0.177494 -0.177564 -0.169740 -0.169434 3op
Uy3 -0.146330 -0.150909 -0.149059 -0.149615 -0.140491 614
Uy4 -0.127862 -0.130889 -0.128210 -0.132351 -0.120302 914
uYs -0.113052 -0.115442 -0,112514 -0.118114 -0.105429 1219
UYe -0.101621 -0.103797 -0.100904 -0.106881 -0.094563 1524
uy? 0093019 -0,095143 -0.092421 -0.098268 -0.085669 182%
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI (MPa)
SET 8 2 4 10 7
EY1 4525 5236 4860 3531 4743
EY2 12044 11315 12874 10639 17834
EY3 531 363 413 488 157
EX3 394 670 1069 934 275
EY4 230 188 211 157 175
EX4 433 327 155 a4 136
R3 0.74 1.84 2.59 191 1.75
R4 1.88 1.74 0,74 1.93 078
DEFL.(nym DISTANCE(mm)
Uy1 -0.214%08 -0.223566 -0.230865 -0.233118 -1.240582 1]
uy2 -0.169740 -0.181685 -0.188635 -0.179288 -0.198974 300
uy3 -0.149615 -0.160584 -0.168850 -0.156901 ~0.178474 614
UY4 -0.132351 -0.141950 -0.151010 -0.137267 0158277 914
UYs -0,118114 -0.126099 0.135527 -0.120570 -0.139750 1249
UYs -0.106881 0413209 -0.122675 -0.106910 ~0.123741 1524
uy7 -0.098268 -0,103042 -0.112337 -0.096030 -0.110475 1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 4 + 950: LOAD 1219 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 8 10 13 2 4
EY1 4525 1531 1864 5136 4860
EY2 12044 10639 17831 11315 12874
EY3 531 488 164 363 413
EX3 R 934 151 670 1069
EY4 230 157 246 188 n
EX4 433 304 569 27 155

R3 0.74 191 0.57 1.84 259

Rd 1.88 193 232 1.4 074

OBSERVED SENSOR
DISTANCE{mn)

UY1 -0.214908 -0.233118 -0.236490 -0.223566 -0.230865 0

uUy2 -0.169740 -0.179288 -0.16189% -0.181685 -0.188635 300
Uyl -0.149615 0156901 -0.142575 -0.160584 -0.168850 614
UY4 -0.132351 -0.137267 -0.124613 -0.141950 -0.151050 914
uYs -0.118114 -0.120570 -0.108457 -0.126099 -0.135527 1219
UYs -0.106881 -0.106910 -0.097457 -0.113209 -0.122675 1524
uyY7 -0.098268 -0.096030 -0.088330 -0.103042 -0.112337 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 4 + 956: LOAD 1374 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MPa)
SET 14 8 1 13 5
EY1 5159 4968 4525 5702 4746
EY2 10154 11919 12044 10986 6032
EY3 387 442 531 489 649
EX3 244 298 394 265 66
EY4 231 233 230 225 237
EX4 478 440 433 448 452
R3 (.63 0.67 0.74 0.54 0.56
R4 2.07 1.89 1.88 1.99 1.91
CALCULATED AND OBSERVED DEFLECTIONS (mm/ OBSERVED SENSOR
DEFL.{nun} DISTANCE(mm)
UY1 -0.247978 -0.240548 -0.242235 -0.243629 -0,262049 0
UY?2 <1.196817 -0.192044 -0.191323 -0.196302 -0.194953 300
uy3 ~0.171324 -0.1689£3 -0.16863% -0.172685 0164034 614
UY4 -0.149858 -0.148970 -0.149180 -0.152674 -0.141027 914
uUyYs -(.132420 -0.132500 -0.133133 -0.136210 -0.123496 1219
uUyYs -0.118883 -0.119524 -0.120471 -0.123227 -0.110406 1524
uy7 -0.108680 0109611 -0.110763 -0.113278 0.160771 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATEDMOD MPa
SET 8 13 2 4 10
EY1 4525 1864 5236 4860 3531
EY2 12044 17831 11315 12874 10639
EY3 531 264 363 413 488
EX3 394 151 670 1069 934
EY4 230 246 188 211 157
EX4 433 569 327 155 304
R3 0.74 0.57 1.84 2,59 1.91
R4 1.88 232 1.74 0.74 193
OBSERVED SENSOR
DEFL.(mm) DISTANCE{rem}
UY1l -0.242235 -0.215939 -0.251993 -0.260220 -.262759 1]
UY2 -0.191323 -0.1253%0 -0.204787 -0.212621 -0.2020858 300
UY3 -0.16863% -0.102919 -0.181002 -0.190320 -0.176852 614
Uyd -0.149180 -0.082325 -0.160000 -0.170212 -0.154721 914
UYs -0.133133 -0.065070 -0,142133 -0.152759 -0.135901 1219
UYs 0.120471 -0.051469 -0.127604 -0.138273 -0.120504 1524
UY? -0.110763 -0,041160 -0.116144 -0.126621 -0.108241 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 4 + 950: LOAD 1374 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET

EY1
EY2
EY3
EX3
EY4
EX4

R3

R4

CALCULATED AND OBSERVED DEFLECTIONS (inm)

8

4525
12044
531
394
230
433
0.74
1.88

-0.242235
-0,191323
-0.168639

-0.149180
-0.133133
-0.120471
-0.110763

10

3531
18639
488
934
i57
304

1.9
193

-0.262759
-0.202085
-0.176852

-0.154721
-0.135901
-0.120504
-0.108241

2

5216
11315
363
670
188
327

1.84
1.74

-0.251993
-0.204787
-0.181002

-0.160000
-0.142133
-0.127604
-0.116144

13

1864
17831
264
151
246
569
0.57
2.32

-0.266843
-0.182768
-0,160987

-0,140743
-0.123660
-0.110136
-0.099848

4860
12874
413
1069
211
155
159
0.74

-0.260220
-0.212621
-0.190320

-0.170212
-0.15275%
-0.138273
-0.126621

OBSERVED SENSOR
DEFL.(nm) DISTANCE(nm)

300
614

914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 400 L: LOAD 558 kPa

OPTIMIZATION CRITERION: "AREA" OF DPEFLECTION BASIN.

CALCULATED MODULLOPa)
SET 3] 3 15 4 2
EY1 1260 2056 5439 1325 2060
EY2 151 151 154 151 152
EX2 426 324 344 213 438
EY3 64 61 57 53 51
X3 121 152 142 132 125
R2 282 2.4 2.28 1.41 2.89
R3 1.90 247 247 249 247
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENS!
DEFL.(mm DISTANCE(mm}
Uyl -0.545736 -0.508734 -0.425786 -0.554114 -0.540296 0
uy2 -0.292361 -0.257649 -0.297660 0.276095 -0.340245 00
UY3 -0.176260 -0.178664 -0.595745 0141372 -0.228082 614
Uv4 -0.139661 0.138116 0.152015 0096793 -0.188735 014
UYs -0.126038 0.117493 -0.130152 -0.072747 -0.168630 1219
UYs -0.106593 -9.103818 -0.116499 -0.056341 -0,153870 1524
uy? -0.096707 -0.093500 -0.106769 -0.044324 -0.143565 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MPa)
SET 16 15 13 11
EY1 1216 1752 7399 1517
EV2 153 159 168 162
EX2 254 233 170 388
EY3 145 133 57 64
EX3 153 13t 39 64
R2 166 147 101 23
R3 105 0.99 0.68 1.0
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL.(mn) DISTANCE(mm)
UYl 0530422 -0.498877 0495153 0489671 -0.439594 0
UY2 0255772 0265170 0383534 0265277 -0.3M19% 30
UY3 0131420 0142674 0282136 0153858 -0.208031 614
UY4 0095397 0104502 0231479 D1IS40T 0168764 914
UYS 0078577 -0.086668  -0.203263  -D.0940IS  -0.147881 1219
UY6 0068510  -0.075821  -D.I84641 0079013 -0.133760 1524
UY7 0061892 -0.068539  -0.1T0998 0067750 -0.123220 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY (8-26: STA. 5 + 400 L: LOAD 558 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

i) LI

SET 7 12 11 1 5
EY! 4452 1517 8172 RIS 8528
EY2 183 162 162 200 215
EX2 304 kxR 104 200 491
EY3 54 64 65 160 202
EX3 87 13 116 160 30

m 1.66 .06 0.64 1.00 218

3 1.60 177 1.78 1.00 1.68

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

DEFL.(umy DISTANCE(mm)

Uyl -0.439594 -0.474415 -0.390584 -0.397573 -0.256267 0

uy2 -0.304191 -0.245135 -0.278582 -0.227231 -0.171646 300
Uyl -0.208031 -0.131482 -0.171028 -0.122325 -0.103389 ol4
Uy4 -0.168764 -0.693005 -0.116316 -0.084389 -0.074940 914
UYs -0.147881 -0.072225 -0.087514 -0.065039 -0.062171 1219
UYeé -0.133760 -0.058025 -0.070233 -0.052342 -0.055288 1524
UY? -0.123220 -0.047571 -0.058556 -0.043255 -0,030959 182%




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 460 L: LOAD 797 lPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

M J(MP;
SET 15 4 12 14 13
LEY1 4902 3257 4593 4245 4813
EY2 151 166 152 153 151
X2 81 132 127 152 129
EY3 102 90 84 90 167
EX3 158 141 134 154 168
B2 0.54 0.80 0.84 .99 0.85
R3 1.58 1.57 1.60 L.72 1.00
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL.(mn) DISTANCE(mm)
Uyt -0,716061 -0.742801 -0.727545 -0.703922 -0.683891 1]
Uy2 -0.484648 -0.476240 -0.499605 0.472746 -0.461970 300
uys3 -0.293982 -0.205575 -0.320706 -0.298159 -0.285372 614
Uy4 -0.2{3885 -0.228647 -0.246553 0228210 -0.211680 914
uys -0.178118 -0.197195 -0.211541 -0.195589 -0.177340 1219
UYeé -0.158860 -0.17817% -0.E91067 -0.176544 -0,157750 1524
uy7 -0.146659 0165213 -0.177312 -0.163776 -0.144868 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
SET 7 12 13 1 1
EY1 4452 1517 2570 3000 8172
EY2 183 162 188 200 162
EX2 304 103 286 200 104
EY3 54 64 85 100 [
EX3 87 67 123 100 135
R2 1.66 0.63 1.52 1.00 0.64
R3 L.60 1.05 145 1.00 2.06
CALCUEATED AND OBSERVED DEFLECTIONS (mn) OBSERVED SENSOR
DEXI.(mm} DISTANCE(mym)
Uyt -0.627879 -1.005980 -0.569777 -0.567860 -0.524664 0
UY2 -0.434481 -0.602107 -0.3165691 -0.324558 -0.361789 300
uUY3 -0.297134 -0.388104 -0.169951 0174719 -0.206911 614
UYd -0.241048 -0.314135 -0.118715 -0.126534 -0.129244 914
UYs -0.211221 -0.274375 -0.092367 -0.092896 -0.088872 1219
uYé -0.181051 -0.247606 -0.074812 -0.0°714761 -0.064852 1524
uY? -0.175997 -0.228381 -0.062077 -0.051782 -0.048697 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY (8-26: STA. 5+ 400 L: LOAD 797 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODIA I (MPa)

SET 12 16 15 & 13
LY1 2018 3461 1291 4452 1548
EY2 161 154 160 183 153
EX2 273 385 417 304 401
EY3 51 52 51 54 103
EX3 117 126 84 87 196

R2 1.70 149 2.61 1.66 2.62

R3 228 244 1.65 1.60 1.90

OBSERVED. SENSOR
DEFL.{mn1} DISTANCE(mm

uvl -0.171993 0664783 -0.858434 -0.627879 -0.683978 0

U2 0466224 -0.439774 -0.507191 -0.434481 -0.355548 300
uys -0.295443 ~0.287084 -0,34525% -0.297134 -0.195218 614
Uyd -0.236168 -.229315 -0.291600 -0.241048 -0.147582 914
uys -0.204601 -0.200098 -0.261340 -0.211221 -0.124688 1219
Uyeé -0.182866 -0.180645 -0.239837 -0,191051 -0.110206 1524
Uv7 -0.166714 -0.166238 -0.223571 -0.175997 -0.10017¢ 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 400 L: LOAD 1134 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATEDMODULL (MPa)
SET 6 14 12 8 10
EY1 1209 1052 1066 2491 1057
EY2 152 192 152 151 157
EX2 348 150 310 319 442
EY3 81 98 2 93 8
EX3 169 20 173 166 175
n 2.30 0.78 2.04 z.11 182
R3 210 225 2.40 1.78 197
CALCULATED AND OBSERVED DEFLECTIONS {mn1) OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm}
Uyl ~1.183950 -1.203630 -1.242900 -0.996926 -1.114620 0
Uy2 -0.652229 -0.602550 -0.680838 -0.610039 -0.578765 300
UY3 -0.410241 -0.357590 -0.434829 -0.378143 -0.351654 614
Uy4d -0.332467 -0.283230 -0.355384 -0.296763 0279802 914
VY5 -0.292359 -0.245362 -0.313614 -0.257438 -0.242481 1219
UYe -0.266352 -0.221380 -0.286196 -0.233000 -0.218251 1524
UyY? -0.248010 -0.204905 -0.2666%0 -0.216104 -0.201169 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULT (MPa)
SET q 5 6 15 16
EY1 8172 1517 2570 1462 2205
EY2 162 162 188 160 182
EX2 104 103 164 144 170
EY3 63 64 85 120 123
EX3 42 135 89 71 142
Rz 0.64 0.63 0.87 0.90 0.93
R3 0.65 2,10 1.05 0.59 115
CALCULATED AND OBSERVED DEFL.ECTIONS (mm} OBSERVED SENSOR
DEFLJ{mm} DISTANCE{mm}
UY1 -1.010480 -1.152890 -0.979478 -1.170160 -0.943900 0
UY2 -0.776719 ~0.579505 -0.586400 -0.607151 -0.512533 300
Uy3 -0.550704 -0.278481 ~0.350526 -0.324382 -0.272039 614
Uv4 -0.43263% 177655 -0.26570% 4232936 -0.193182 914
UYs -0.367174 -0.125520 -0.221747 -0.186904 -0.155620 1219
UYs -0.325604 -0.091329 -0.192602 -0.157625 -0.132441 1524
uy7 -0.296353 0067175 -0.171661 -0.137478 -0.116675 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5+ 400 L: LOAD 1134 kPa

OPTIIMIZATION CRITERION: RMS YALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 16 15 5 12 10
EY1 3327 3509 2018 1256 1w
EY2 152 153 161 153 153
EX2 87 117 233 254 393
EY3 77 79 51 51 60
EX3 71 1193 117 92 109

R2 0.58 0.76 1.45 1.66 256

R3 222 244 2.28 1.82 1.83

OBSERVED SENSOR
DEFL.{mm} DISTANCE(mm)

Uyl -1.132730 -1.082430 -1.E27210 -1.199740 ~1.125%30 ]

Uyl -0.720237 0.699537 -0.678254 -0.637970 -0.618988 360
Uy3 -0.424544 -0.425868 -0.426348 -0.373592 -0.382048 614
Uy4 -0.312580 -0.321972 -0.33866% -0.285627 -0.304762 914
UYs -0.261448 -0.274288 -0.292012 -0.236405 0.262775 1219
UyYe -0.231479 0.246234 -0.25997% -0.201799 -0.233827 1524
uy? -0.211367 -0.227321 -0.236255 -0.175912 -0.212411 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 400 L: LOAD 1295 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MPa)
SET 13 14 1 5 i
EY1 9972 9975 9955 9973 9952
EY2 151 181 154 151 152
EX2 452 541 442 a2 450
EY3 89 82 92 [7) o4
EX3 141 143 0 128 151
R2 299 2.99 2.87 226 297
R3 1.58 174 219 1.39 .61
CALCULATED AND OBSERVED DEFLECTIONS {mu) OBSERVED SENSOR
DEFL.(mm) DISTANCE{mm)
UY!  -0806387 0764151  -0.797300  -0833692  -0.813992 0
UYZ 0609707 0579701 -0.600361  -0.629127 0615622 00
UY3 0423448 0413300  -0.415536 0432270  -D.428959 614
UY4 0331901  -0.334751 0326137 0333710 -0.338165 914
UY5 0286105  -0.295067  -0.282387  -0.283886  -0.293307 1219
UY6 0259833 0271149  -D.257881  -D.255356  -D.267882 1524
UY? 0242380 0254467 0241908 0236576  -0.251id6 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI (MPa)
SET 14 15 12 4 9
EY1 4050 6981 6855 5768 3395
EY2 678 637 627 694 649
EX2 1370 1651 1757 609 1112
EY3 243 27 218 176 112
EX3 246 529 492 360 215
R2 2.02 2.59 2.80 0.88 17
R3 101 232 2.16 204 191
CALCULATED AND OBSERVED DEFLECTIONS {mmj} OBSERVED SENSOR
DEFL.{mm) DRISTANCE(mm)
UYl 0297371 -0.332815 033777 0351177 -0.394558 0
UYZ 0484775 0207815 0211714 0195642  -D.212110 300
UY3 0121094  -0.143688 0148021  -0.11861F  -0.139061 614
UY4 0098760 -0.122825 027539 0091723 -0.113491 914
UY5s  -0086538  -0.111809  -0.016611  -0.076249  -0.087303 1219
UY6 0077885  -0.104219 0109000  -0.065213  -0.084975 1524
UY7 0071334 -0.098602 0103318 -0.056921  -D.075233 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5+ 4060 L: LOAD 1295 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCUILATEDMODULI (3MPa)

SET 16 1 4 8 19
EY1 9680 8625 8528 92630 9624
EY2 197 401 215 205 207
EX2 656 896 491 572 833
EY3 135 128 102 213 222
EX3 212 201 339 476 386

Lol 2.21 213 2.28 279 2.81

m 1.57 1.58 1.68 223 1.74

DEFL.(mm DISTANCE(mem}

Uyl -0.563778 -0.517543 -0.594742 -0.539489 -0.467251 0
Uy2 -0.406920 -0.370476 -0,398354 -0.361486 -0.312820 300
UyY3 -0.285326 -0,271222 -0.239944 -0.211836 -0.196622 614
Uy4 -0.234065 -0.233107 -0.173920 -0.148938 -0.150268 914
UYs -0.208583 -0.213258 -0.144287 -0.122171 -0.128915 1219
UYs -0.192732 -0.199773 -0.128311 -0.108%07 -0,116625 1524
UY? -0.181512 -0.189679 -0.118264 -0.101066 -0.108454 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY 08.26: STA. 54 400 L

DISTRIBUTION OF VERTICAL STRESSES

"AREA" OF BASIN LOAD 1: 558 kP LOAD 2: 797 KPa LOAD 3: 1134 KPa 1LOAD 4: 1205 KPa

DEPTHj RATIO [ 3 15 4 2
{mm) || (z/ro)
28]l 02 ||-0509 0493 0471 -0.49% -D.496
83 0.6 -0368 -0324 £.264 -0.344 0328
2008 L4 {0190 -DI5L 0105 0,164 D246
4074 2.7 ||0.090 0071 0054 D070 D065
6050 4.0 [1-0.043 -0.039 0031 -0.036 -0.035
s3] 54 []-0028 0023 0019 0021 0020
wotll 67 {0017 0015 0012 -0.013 012
1600l 107 H-0.007 -0.007 D008 0000 0006
26001 173 J|-0.003 -0004 0,003 -0.005 -0.003

4 iz 14 13 14 iz 8 10 13 14 1 15 it
D675 -0.663 D668 -D.662
0391 -0359 0370 -0.356
0173 -0146 0053 -0.143
0085 0075 0077 0074
0047 -0.043 -0.044 -0.043
4029 -0.028 -0.028 -0.028
019 -0.018 -0.018 -0.019
0009 0009 0009 -0.009
04 -0.004 0004 -0.003

-L024 -1033 0992 -L041
-0.742 0144 -0.627 -0.761
0376 0345 -0.268 -0.355
0,158 0,135 H.116 -0.142
-0.080 0.070 -0.064 -0.074
-0.049 0.041 -0.039 -0.044
0.031 0026 -0.025 -0.028
L0015 D2 D012 0.3
0.006 0006 -0.005 -0.H6

-1.083 -1.090 -1.082 -1.072 -1.082
-0.576 0598 JL5TS 0546 0578
-0.255 0,273 0.251 -0.218 -0.256
-0.170 -0.178 1167 -0.138 017
-0.108 -0.109 0106 D086 0108
F0.072 0.070 8071 -0.057 -0.072
-0.046 -0.043 -0.047 -0.037 -0.047
-0.014 -0.013 0.015 -0.014 -0.014
0,006 -0.006 0.006 -0.005 D5

MU

DEPTI|
DEPTH || RATIO| 16 15 13 i1 7
(mm) || (z'ro)

12 i3 1 11

S
b

16 14 15 V4 4 b4 RATIO

4

28)1 0.2 ||-0504 -0.494 0460 -0.503 -0.476 -0.697 -0.698 -0.687 -0.647 D979 1000 -0.986 <146 -L165 -1.169 -1.147 -1.193 (pﬂf;gl

83)1 06 ||-0356 -0328 -0.237 0348 -0.279 D453 0446 0420 D3NS D604 0669 04628 -0.760 4.809 0.826 -0.778 -0.897 0.639
2001 14 10181 0160 -0.086 -0.160 -0.114 0222 0207 0192 0113 0.280 0323 -0.296 -0.376 -0.416 0448 -0379 0455 0328
407)1 27 0084 0076 0044 -0.067 -0.051 D100 0096 D% D064 0129 -0.142 0137 -0.187 4.208 0.235 0163 -0.188 0.153
605l 4.0 HO046 -0.041 0025 -0.034 -0.027 D052 0052 0,048 -0.038 : 0,068 0074 -0.074 -0.099 AL11Z 127 5082 0.091 0080
303 54 ||-0.029 -0.026 -0.014 -0.019 -0.016 -0.030 -0.031 -0.028 -0.025 0040 0044 0045 -0.056 4066 0.075 0.046 -0.048 0.046:
1001} 6.7 [-0.019 -0.017 -0.008 -0.011 -0.009 -0.019 -0.019 -0.018 -0.017 <0025 -0.028 -0.030 0.031 AL03O JL0d4d 0027 0.025 0.026
16001| 107 [[-0.007 -0.007 -0.004 -0.005 -0.005 0008 -0.009 0008 -0.012 £.011 -0.012 -0.014 D00 0,013 0013 0015 -0.012 0.010
2600|173 10002 -0.002 -0.002 -0.802 -0.002 0003 -0.004 -0.003 -0.607 H.004 0004 -0.005 0004 0,006 L6 0.8 -0.007 0.005

RMS VALUE OF DEFLECTIONS

(DEPTL]| [FTRESY)
DEPTH | RATIO| 7 12 1 1 5 16 15 [ 13 RATIO 15 5 12 10 1 4 b1 10
(mm) [ (z'ro) 1| ®/po)

28 0.2 ||-0476 -0501 -0.454 -0.481 -0.470
83Y 0.6 ||-0270 0345 0217 -0.294 -0.259
2091 L4 |[|-0114 -0.159 D078 -0.135 -0.101
407fF 2.7 {0051 -0.066 D044 -0.063 -0.053
605)i 40 |[-0.027 -0.034 0026 -0.034 -0.032
803l 54 |j-0.016 -0.020 -0.017 -0.020 -0.021
w1 6.7 H-0.009 -0.012 -0.012 0.012 -0.015
16001 107 [|.0.005 -0.007 -0.007 -0.006 -0.607
26008 173 |l-0.002 -0.003 -0.004 -0.002 -0.003

0.692 -0.726 -0.680 -0.721
0428 052t 0398 0511
D205 0257 0163 4275
013 Q115 0073 -0.142
0064 -0.059 -0.039 -0.079
-0.039 0033 0.022 .0.050
«0.023 -0.019 0013 -0.032
0010 0007 £.007 -0.012
D005 0003 0.003 0.005

0.384 [1-0.952 0.996 -1.021 -L031
058310536 £.648 0.718 0.734
0282|0231 D305 0349 D359
0.13941-0.117 -0.140 -0.152 -0.160
0076 {|-0.067 0674 -0.078 -0.084
0.045{|-0.042 0.043 -0.044 -D.048
0.027 30029 0026 -0.026 0029
0011 -0.015 0013 0013 -0.013
0.005 ‘-0.007 0,007 -0007 0006

-L122 1090 -1.994 -1.105
L.688 D40 D600 -0.634
0317 0.235 0277 0254
0.166 0.124 0178 0129
0.091 D075 0114 -0.076
D053 0.049 0080 -0.048
D030 0.034 0057 -0.032
101 0.015 0020 -0.014
D005 D06 0007 -0.006




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY (8-26: STA. 5+ 600 L: LOAD 578 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.

J A X
SET 11 13 12 14 7
EY1 6316 7837 6860 7613 7387
EY2 160 158 162 166 165
£X2 124 128 150 130 139
EV3 120 122 124 13 123
EX3 83 ™ 86 86 95

R 0.78 0.81 0.93 0.79 0.84

R3 .69 0.65 0.69 0.66 0.77

CALCULATED AND GBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL.{mm} DISTANCE{mm}

Uyl -0.401306 -0.372555 -0.379149 -0.372009 -0.370040 0
Uy2 -0.285542 -0.270477 0.271619 -0.270543 -0.267344 300
Uys3 ~0.17954% -0.171104 -0.172392 -0.173654 -0.17030% 614
U¥4 -0.1273%96 -0.119215 -0.123096 -0.124103 0121128 914
uys -0.101160 -0.092238 -0.098105 -0.098770 -0.096036 121%
UYs 0086252 -0.076854 -0.083838 -0.084476 -0.081820 1524
UyY7 ~0.076640 0067019 -0.074607 -0.075390 -0.072720 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

C h) A
SET 11 7 12 1 5
EY1 81 4452 1517 3000 8328
EY2 162 183 162 200 215
EX2 104 304 402 200 451
EY3 65 54 64 100 202
EX3 134 87 m 100 33
R2 0.64 166 2.48 1.00 2.18
R3 .06 1.60 1.73 1.00 1.68
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)
Uyl 0452146 -0.432703 -0.559832 -0.388864 -0.250241 0
uy2 -0.350064 -0.307946 -0.347613 -0.230322 -0.173270 300
uUy3 -0.248313 -0.214497 -0.237842 -0.126804 -0.107883 614
uy4 -0.193708 -0.173871 -0.195364 -0.0870E1 -0.078379 914
Uys -0.164433 -0.152347 -0.179201 -1.666966 -0.064682 1219
Uye -0.147178 -0.138119 -0.165675 ~0.054064 -0.057380 1524
uy7? -0.135806 -0.127602 -0.155772 -0.044864 -0.052877 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 600 L: LOAD 578 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCULATED MODULE (MPa)
SET 1 7 1 12 5
EY1 ann 4452 8172 1517 8528
EY2 200 183 162 162 215
EX2 200 304 104 402 491
EY3 160 54 205 64 202
EX3 100 87 423 135 139
) 1.00 1.66 0.64 1.48 128
f2&) 1.00 1.60 206 210 1.68
CALCULATED AND OBSERVED DEFLECTIONS {mm) OBSERVED SENSOR
DEXL.Gnm) DISTANCE(mm}
UY1 -0.388864 -0.432703 -0.323172 -0.551319 -0.250241 |
UY2 -0.230322 -0.307946 -0.224644 -0.339192 -0.173270 300
Uy3 -0.126804 -0.214497 -0.128704 -0.229631 -0.107883 614
UY4 -0.087011 -0.173871 -0.080682 -0.191453 -0.078379 914
UYs -0.066966 -0.152347 -0.0584%6 -0.171621 -0.064682 1219
UYs -0.054064 -0.138119 -0.048058 -0.158422 -0.057380 1524
uy? -0,044864 -0.127602 -0.042624 -0.148813 -0.052877 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA.5 + 600 L: LOAD 828 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MEa)
SET 15 5 9 14 8
EY1 2180 2570 4030 1521 5473
EY2 178 188 184 265 159
EX2 152 195 173 258 119
EY3 135 85 23 61 102
EX3 142 20 85 38 67
R2 0.86 1.03 0.94 0.95 0.75
R3 105 1.06 0.92 0.62 0.66
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

DEFL{mm) DISTANCE(mm

Uv1 0672020  -0.660736  -0.601856 0640392  -0.649659 0

UY2  -0382633  -0.409148  -0.399854 0358818  -0.466013 360
UY3 0209080 0250816  -0.247279 0229665  -0.303295 614
UY4 0148393  -0.190738  -0.182580  -D.IBI002  -0.225245 914
UYs 0120431 0.159971 0150100 0150298  -0.185820 1219
UY6  -0.103886  -0.139823  .0.129822 127007 -0.162751 1524
UY7?7  -0092883  -0.125307  0.115556  -B.I0BTI6  -0.147413 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODUEX (MPa)

SET 12 7 13 1

EY1 1517 4452 2570 3000

EY2 162 183 188 200

EX2 103 304 286 200

EY3 160 54 85 100

EX3 17 87 123 100

R2 0.63 1.66 152 1.00

R3 1.06 1.60 145 1.00
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

DEfL(mm) DISLANCE(um)

Uy1 -0.801797 -0.619859 -0.55975% 0557058 -0.5060301 0

Uy2 -0.422982 -0.441141 -0.321505 -0.329943 -0.3595%64 360
Uy3 -0.216578 -0.307273 -0.177556 -0.181650 -0.213511 614
Uy4 -0.156072 -0.243075 -0.123468 -0.124645 -0.135270 914
Uys -0.1211585 -0.218242 -0.095063 -0.095931 -0.092859 1219
Uuye -0.105058 -0.197859 -0.07817% -0.077448 -0.067681 1524
uy? -0.094926 -0,182793 -0.065270 -0.064269 -0.650997 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 660 L: LOAD 828 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa)

SET 1 13
EY1 3000 1540
EY2 200 T
EX2 200 170
EY3 100 62
EX3 100 133

R2 10D 0.63

R3 1.00 215

CALCULATED AND OBSERVED DEFLECTIONS (mm)

-0.557058
-0.329943
-0,181650
-0.124645
-0.095931
-0.077448
-0.064269

-0.599800
-0.297764
-0.159712
-0.1£1300
-0.082945
-0.062620
-0.0473638

4452
183
304

54
87
1.66
1.60

-0.619859
-0.441141
-0.307273
-0.249075
-0.218242
-0.197859
-0.1827%3

1515
163
406

63
134
2.49
211

0,782271
-0.479283
-0.323G80
-0.268506
-0.240054
-0.221069
0.207221

1

8i72
175
112

42
0.64
0.65

-0.675348
-0.531678
-0.388912
-0.310357
-0.265417
-0.236622
-0.216311

OBSERVED SENSQ
DEEL.(mm} BISTANCE(mm}

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 600 L: LOAD 1173 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MPa)
SET 16 5 g 13 15
EY1 1533 2570 4050 3191 3386
EY2 159 188 184 212 178
EX2 258 194 172 199 152
EY3 59 85 93 79 85
EX3 40 90 86 80 94
L4 1.62 1.03 0.94 0.94 0.85
R3 0.67 106 0.92 1.01 1.10
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL.(mm DISTANCE(mm)
UYl1 -LEHT3D -0.936438 -0.852766 -0.863958 -0.958183 0
[1)'¢ -0.625371 -0.579848 -0.566399 -0.558229 -0.631487 300
UY3 -0.367724 -0.355394 -0.350033 -0.355876 -0.397335 614
Uy4d 0.275006 -0.270226 -0.258293 0.275367 -0.301959 914
UYs -0.223545 -0.226617 -0.212263 0232704 -0.254430 1219
uYé -0.185161 -0.198065 -0.183544 -0.204182 -0.224640 1524
uY7 -0.158015 -0.177497 -0.163350 -0.183183 -0.203693 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULE (MPa}
SET 11 7 1 113 14
EY1 8172 4452 3000 3413 7399
EY2 162 183 200 194 263
EX2 104 304 200 230 180
EY3 65 54 100 111 57
EX3 42 87 100 96 39
n2 0.54 1.66 1.00 119 0.68
R3 0.65 1.60 1.60 0.87 0.68
CALCULATED AND OBSERVED DEFLECTIONS {mm) OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)
Uyt -0.986649 -0.878133 -0.789165 -0.771631 -0.680470 1
uy2 -0.777509 -0.624950 -0.467419 -0.475952 -.496081 30
Uyl -0.565428 -0.435303 -0.257337 -0.273619 -0.335432 614
uv4 -0.447001 -0.352836 -0.176581 -0.193646 -0.253590 914
Uys -0.379321 -0.309176 -0.135902 -0.153937 -0.204625 1219
UYé6 -0.336514 -0.280309 -0.109718 -0.128942 -0.169878 1524
UY7 -0.306730 -0.258957 -0.091048 0118321 -0.143311 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA, 5+ 600 L: LOAD 1173 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

Uyi
Uy2
UY3
Uyd
UY5s
UYs
uy?

-0.789165
0.467419
-0.2587337
0.176581
-0.135902
-0.109718
-0.091048

CALCULATED MODULL{MPa)

SET 1 13
EY1 oo 1540
EY2 200 274
EX2 200 172
EY3 100 62
EX3 100 133

R2 1.00 0.63

R3 1.00 2.15

-0.842288
-0.418465
-0.225443
-0.157481
-0.117582
-0.088%53
-0.067442

14

1609
165
154
219
142

0.93
0.65

CALCULATED AND OBSERVED DEFLECTIONS (mm)

-0.950289
-0.450545
-0.184581
-0.101527
-0.066007
-0.046486
-0.034395

4452
183
304

54
87
1.66
1.60

-0.878133
-0.624950
-0.435303
-0.352856
-0.30%176
~0.280300
-0.258957

1z

1515
163
406

134
249
211

-1.108220
-0.678984
-0.457697
-0.380384
-0.346077
-0,313181
-0.293563

SENSOR
DEFL(um) DISTANCE(um)

360
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 600 L: LOAD 1347 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 1 7 9 5
EY1 9624 9755 9592 9951
EY2 215 242 209 164
EX2 405 532 359 448
EY3 151 137 166 164
EX3 138 141 147 100

R 1.88 2.20 1.80 L1

L&) 091 1.03 0.8% 0.61

CALCULATED AND OBSERVED DEFLECTIONS (mi) OBSERVED SENSOR

DEFL.(mm) DISTANCE(mm}

Uyl -0.643640 -0.61747% -0.648965 -0.678921 -0.654143 0

Uy2 -0.473886 -0.460716 -1.476074 -0.502216 -0.477983 300
uUy3 -0.32403% -0.32338% -0.316328 -0.331002 -0.324707 614
UY4 -0.249627 -1.257853 -0.237010 0.242379 -0.251689 914
UYS -0.2119%2 -01.224646 -0.197195 -0.197153 -0.214560 1219
UYe -0.190284 -0.204925 -0.174838 -0.171955 -0.192444 1524
uyY7 -0.175997 -0.191494 -0.160567 -0.156039 -0.17739%9 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)
SET 16 14 11 15 9
EYi 8239 9620 8641 9877 5481
EY2 679 652 41 499 682
EX2 1600 1444 1617 1060 2026
EY3 250 249 249 250 246
EX3 615 620 611 507 577
R2 2.35 122 2.9% 212 297
R3 2.46 249 245 2,03 235
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFL(mm} DISTANCE(mm)
UY1 -0.225234 -0.226972 -0.268854 1310653 -0.310748 0
UY2 -0.118758 -0.126349 -0.155614 -0.194384 -0.184676 300
UY3 -0.058325 -0.064246 -0.085182 015041 -0.125490 614
UY4 -0.036332 -0.0409G8 -0.059067 -0.084456 -0.106642 914
UYS -0.024984 -0.029111 -0.046257 -0.069779 -0.096698 1219
UYé -0.017472 -0.021443 -0.038131 -0.060698 -0.089824 1524
uy? -0.011993 -0.015896 -0.032347 -0.054304 -0.084705 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY (8-26: STA. 5+ 600 L: LOAD 1347 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL (MPa)
SET 14 1 7 3 8
EY1 9657 8625 9658 9652 9112
EY2 420 401 631 426 434
EX2 860 856 1278 975 819
EY3 128 128 172 160 imn
EX3 98 01 129 290 311
R2 2,05 223 2.02 2.29 1.89
R3 077 1.58 0.75 1.82 1.82
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSO
DEFL.(mm} DISTANCE(mn)
Uyl -0.513462 -0.515886 -0.384746 -0.427114 -0.444200 0
uy2 -0.386136 -0.373090 -0.278334 -0.303309 0312712 300
uy3 -0.291629 -0,281536 -0.210409 -0.2140°78 -0.219719 614
Uyv4 -0.251002 -0.241547 -0.183708 -0.17712% -0.182474 914
Uys -0.229855 -0.220935 -0.168945 -0.158407 -1.1639%93 1219
Uyve -0.214237 -0.207299 -0.158419 -0.146437 0.152221 1524
uy7? -0.202923 -0.197182 -0.150265 £0.137786 -0.143736 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 600 L

1640
2640

DEPT
{mm)

222

1640
2640

D474 0471
0232 -0.224
082 0075

D044 -0.041
026 0025
D017 -0.016
012 -0.011
D005 -0.005

A0.002  -0.002

11 7

0.468  -0.4%
0.220 0277
0072 -0.105
0.041 -0.048
£.025 -0.026

0,016 0015
0.011 -0.009
0.006 0005
£.003 -0.002

-0.233
0,081
-0.043
0.025

0.016
~.011

-0.602

1z

1518
0.347
-0.151
~0.064
-0.034
-0.620
-0.012
0,005
<0.002

-0.495
-0.291
-0.125
-0.058
-0.032
-0.019
-0.012
-0.005
-0.002

12

518
347
151
-0.064
«0.034
-0.020
04012
001
- {HI3

-0.484
$.257
A.093
-D.050
0030
-3.020
0014
.06
-0.003

0432
191
-0.088
A0.048
-0.030
-0.020
0.4
~0.004

1z

B.719
0450
0.209
0096
-0.053
£.034
£.023
-0.011
-0.004

-0.710
8417
0179
-0.084
0045
0027

0428
-0.185
(1084
{.045
0927
-0.016
0007

-0.703
0397
“0.151
-0.068
-0.037
-0.071
£.013
0007
-0.003

13

0736
0504
-0.245
105
0052
0.029

0.017 -0.018
-0.008 -0.011

003 -0.007

-0.350
-0.153
~£.076
~0.042
~0.026
-0.016
-0.007
-0.003

13

«0.720
«0.443
-0.190
-.086
-0.047
-0.028
«0.017
-0.009
-0.004

~0.703
~0.397
-0.151
-0.068
-0.037
-0.021
-0.013

-0.603

0518
£0.245
0.099
A.047
0.024
0.012
£.004
0.002

1

0710
0.417
0179
-0.084
-0.045
£0.027
0017
-0.008
-0.003

.681
0338
£0.123
-0.066
«£).030
0.025
£.016
£.008
.003

1

£0.6T1
0315
0.103
0.058%
41036
0.024
£.016
£.012
0.007

11

4672
0370
0106
0458
D034
0.021
£0.013
L6
0,102

-1.840
-0.688
0319
-0.146
-0.075
-0.041
-0.022
-0.008

-0.003

11

0950
£.846
-0.145
-0.081
-0.048
0,030
£0.019
-0.009
-0.803

-LO05
0591
-0.253
0119
-0.064
0,038
-0.024
0011
0004

~Lo11
«0.607
-0.262
-0.120
-0.064

~0.038

~0.011
1,004

0995
0562
~0.214
-0.097
0053
0030
0018
.09
-0.005

13

-1.044
0717
0349
-0.149
-0.074
0042
0025
-0.016
0009

1,986
-0.538
-0.217
0108
-0.060
-0.037
-0.023
-0.011
.64

-LO05
-0.591
-0.253
-0.119
~0.064
-0.4038
-0.024
<0011

14

1,025
0,654
0300
0139
0.076
-0.048
£0.033
£.013
0,004

13

1004
0588
-0.251
0116
0,062
£.036
«0.021
-0.010
-0.004

15

-L.00Z
-0.580
-0.240
-{.113
-0.062
0037
0024
«0.01%
~0.004

-0.995
0562
«0.214
«0.097
-0.053
-£.030
-0.018
0009
-0.005

0991
0555
-0.229
111
1061
-0.037
-0.024
~0011
0.5

14

.96
0490
~0.183
-0.094
-4.050
-0.027
-0.014
A1.006
{1002

12

-L052
0,705
0306
£.128
£.068
-0.040
0,024
D011
-0.005

-L119
0566
0.195
0.0t
-0.060
0.033
£0.025
0.012
0,005

16

-1.191
-0.765
0319
-0.134
-0.072
-0.042
-0.027
-0.021
0012

14

~L154
«0.667
0286
0152
-0.083
0047
0025
-0.609
«0.604

-L.128
589
0215
0115
-0.068
-.043
0.027
0411
-0.005

14

-1.178
-0.729
-0.301
~A.134
-0.073
0,044
-0.028
-0.021
0.012

~L160
0.684
£.205
£.156
-.087
-0.051
8029
-0.01¢
«L005

-L.114
A.556
-0.187
0097
-0.659
-0.038
-0.026
-0.012
-0.005

i1

-L182
-0.737
0307
-0.145
~0.081
-0.049
-0.032
-0.020
.1

-L175
-0.731
0332
0.167
-0.088
-0.048
-0.024
-0.008
«A.004

-1.116
«AL557
.19
110
A.069
0045
-0.030
£.02
0.5

~L156
-0.669
-0.263
£.125
-0.070
-.041
£.025
<001
D006

-1.124
582
-0.206
104
~0.060
-0.037
-£.024
-0.011
-0.005

-1.227
-0.381
0.482
-0.250
-0.135
1081
0.047
-no14
~0.007

f[STRESS)

RATIO
(p/p)
0.831
0.423
0.147
0.07%
0,047
0.030
0.020
0.000
0.3




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 900 R: LOAD 588 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULY (MPa}
SET 3 16 15 9 B
EY1 2265 3600 269 1821 3263
EY2 178 169 176 169 174
EX2 174 155 168 199 143
EY3 150 159 155 152 154
EX3 133 150 149 148 178
R2 0.98 0.91 0.96 1.12 0.82
jLk] 0.89 094 097 0.97 LIS
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERYED SENSOR
DEFL.{mm) DISTANCE(mm}
UY1 -0.43%641 -0.412176 -0.449353 -0.464476 -0.406691 0
Uyl -0.243746 -0.254821 -0.242271 -0.244527 -0.240154 300
UY3 -0.125470 -0.139956 -0.121092 -0.121453 -0.122953 614
UYd4 -0.083535 -0.094227 -0.079171 -0.079825 0077757 914
Uys -0.064061 -0.073577 -0.059935 -0.060621 -0.057545 1219
UYs -0.051520 -0.062147 -0.048658 -0.049285 -0.046326 1524
uy7 -0.044845 -0.054857 -0.041240 -0.041810 -0.039153 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL ¢(MPay
SET 1 13 12 7 i1
EY1 3000 2570 8215 4452 8172
EY2 200 188 162 183 162
EX2 200 286 103 304 104
EY3 160 85 142 54 65
EX3 100 122 149 87 134
R2 1.00 1.52 0.63 1.66 0.64
[ 15] 1.00 1.44 1.05 1.60 2.06
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
UY1 -0.394782 -0.433748 -0.375126 -0.43899% -0.359362
uUy2 ~0.233646 -0.265054 -0.274458 -0.312234 -.254488
uy3 128489 -0.161595 -0.174845 -0.217363 -0.149948
UY4 -0.688163 0123491 -0.123075 -0.176256 -0.094088
uys ~0.067929 -0.104391 -0.697347 -0.154586 0064216
UYe6 ~0.054934 -0.091987 -0.083804 -0.140326 -0.046540
UY?7 -0.045672 -0.083050 -0.075824 -0.129805 -0.034806




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5 + 900 R: LOAD 588 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 1 12 1 5
EY1 00 1517 8172 8528
EY2 00 162 162 215
EX2 200 402 104 491
EY3 100 64 205 202
EX3 100 135 346 39
R2 1.00 248 0.64 2.28
R3 1.0 210 1.69 1.68
CALCULATED AND OBSERVED DEFEECTIONS (mm} OBSERVED SENSOR
DEFL.{mm} DISTANCE(mm}
Uy1 -0.394782 -0.441178 -0.308527 -0.254509 -0.43899% 0
Uy2 -0.233646 0.22318% -0.208177 -0.176260 -0.312234 300
Uy3 ~0.128489 -0.111327 -0.110210 -0.109768 -0.217363 614
Uvd -0.088163 -0.074045 -L060837 -0.079762 0176250 914
uys -0.067929 -0.054876 -0.03777% -0.065836 -0.154586 121%
Uys -0.054934 -0.041946 -0.026727 -0.058417 -0.140326 1524
oYy -0.045672 -0.032436 -0.020871 -0.053844 -0.129805 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY (8-26: STA. 5+ 900 R: LOAD 844 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)
SET 8 15 12 i 3
EY1 2322 2546 2065 3pap 2549
EVZ 197 213 206 200 187
EX2 207 198 180 200 204
EY3 106 9 89 190 s
EX3 90 67 104 100 108
R2 105 0.93 0.88 100 109
il 0.84 075 117 1.00 094
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFL.(me DISTANCE(mm)
uv1 0603464 0596051 D.642488  -DS66GGD  -0.591632 0
Uv2 0340879 0349083 -D35R250  -D33S3T0 0334325 300
UY3 0185422 0199243 198765 -DAS4430  -0.174322 614
Uy4 0128623 0142436 D.04I723 0426347 0415746 914
UYS 0099753 -DE12144 0112055 0097503 0087217 1219
uYs 0080973 0091612 0092350 -0.078851  -0.069311 1524
uY? 0067566 -0.076522  -0.078135  0.065557  -0.056797 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL (MPa)
SET 1 7 13 1 5
EY1 3000 4452 8143 8172 8528
EYZ 200 183 164 162 1s
EX2 200 304 226 104 491
EY3 100 54 146 205 202
EX3 100 87 90 4an 339
R 100 L66 138 0.64 228
R3 500 160 0.62 2.06 1.68
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFL.{um) DISTANCE(mm)
UYL 0566660  -0.630127  -D.488655  -0477332  -0.363316 0
UY2 0335370 0448172 -0.353859  -0.330566  -0.252999 300
uy3 0084430 0311997 -0.225641  -0.188565 0157559 614
UY4 0426547 -0.252984  -D.A6OT4D  -B.1T803B  -0.114488 914
uys 0097503 0221889 -LI2BLOS 085604 -0.094500 1219
UYs -0078851  -D.201420 0109964  -0.070343  -0.083851 1524
uy7 0065557 0.186318  -D.098501 0062374 0077286 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5+ 900 R: LOAD 844 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa}

SET 1 i6 10 12 7
EYi 3060 3631 1595 4652 1515
EY2 260 201 198 166 176
EX2 200 207 258 137 176
EY3 100 98 136 120 100
EX3 100 109 85 76 n

R2 160 1.63 1.30 0.83 1.00

R3 1.60 111 0.62 0.63 211

OBSERVED SENSOR
DEFL.(1nm) DISTANCE(mm)

Uyl -0.566660 -.537222 -0.614231 -0.626737 -0.674695 i}
UY2 -0.335370 -0.329075 -0.301247 -0.425098 -0.324684 300
UY3 -0.184430 -0.183738 -0.146748 -0.259705 -0.144349 614
UY4 -0.126547 -0.125847 -0.095949 -0.186479 -0.086104 914
UYS5 -0.097503 -0.097076 -0,070022 -0.151140 -0.058398 1219
Uyeé -0.078851 -0.078870 -0.053072 -0.130669 -0.041295 1524
Y7 -0.065557 -0.065946 -0.041062 -0.1170652 -0.029615 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5+ 900 R: LOAD 1192 kPa

OPTIMIZATION CRITERION: "AREA' OF DEFLECTION BASIN.

CALCULATED MODULL(MPa)
SET 10 8 5 4 2
EY1 3406 3991 2053 4548 3056
EY2 156 159 160 176 185
EX2 165 175 223 169 181
EY3 141 112 86 111 115
EX3 251 180 123 92 1n7
R2 1.05 110 1.39 0.96 0.98
n3 1.78 1.61 143 0.83 1.02
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFL.(mm) DISTANCE{mm)
Uyl -0.852256 -0.828467 -0.941155 -0.765387 -0.812520 0
Uy2 -0.515508 -0.528786 -0.527205 -0.489799 -0.476516 300
Uy3 -0.271149 -0.298978 -0.280516 -0.271570 -0.250499 614
Uy4 -0.175461 -0.202541 -0.190233 -0,176520 -0.163983 914
uys -0.133422 -0.157353 -0.145322 -0.129825 -0.122515 1219
UYs -0.110805 -0.131657 -0.116767 -0.101853 -0.097157 1524
Y7 -0.096669 -0.114837 -0.096626 DO82746 -0.079675 182%

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET 1 13 7 11 12
EY1 3000 2570 4452 8172 1517
EYZ 200 192 183 162 162
EX2 200 251 304 104 103
EY3 100 85 54 65 68
EX3 100 123 87 135 219
RrR2 1.00 1.52 1.66 .64 0.63
R3 1.00 145 1.60 206 1.05
CALCUEATED AND OBSERVED DEFLECTIONS (min) OBSERVED SENSOR
Uyl ~0.800307 -0.796254 -0,889943 -0.727697 -1.166790 0
Uyz ~0.473650 -0.458393 -0.632964 -0.517143 -0.562570 00
UY3 -0.260475 -0.252364 -0.440640 -6.307115 0.267715 614
Uv4 -0.178726 -0.176031 -0.357295 -0.194181 -0.175139 914
Uys -0.137706 -0.137394 -0.313378 -0.133421 -0.136878 1219
UYe -0.111363 -0.112165 -0.284470 ~0.097440 -0.116815 1524
uy? -0.092587 -0.093932 -0.263142 -0.073626 -0.104814 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 5+ 900 R: LOAD 1192 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 1 13 14 12 5
EY1 3000 1540 1609 1515 8528
EY2 200 183 191 176 215
EX2 200 198 460 176 491
EY3 100 126 127 100 202
EX3 100 78 158 211 339
R2 1.00 108 241 1.00 228
R3 .00 0.62 1.25 2.1 1.68
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
Uvi -0.800307  -0.935887  -0.877547 0953471 -0.513943 0
uy2 0473650 0479320 -0.485486 0460167  -0.357316 300
Uy 0.260475  -0.236536 0292569  -0.205612  -0.222524 614
Uv4 -0.178726  -0.153920  -0.228674  -0.122808  -D.161694 914
Uys 0037706 0111718 0197069  0.083d55  -0.133464 1219
uye 0011363 -0.084407 0177047  -D.OSI098  -0.118424 1524
UY7 -0.092587 0065202 -0.163091  -0.042d66  -0.109153 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 3+ 900 R: LOAD 1360 kPa

OPTIMIZATION CRITERION: "AREA"™ OF DEFLECTION BASIN.

SET 16 15 14 11 6
EY1 4728 4761 4669 4583 4361
EY2 154 153 159 163 167
EX2 92 94 146 185 169
EY3 158 157 13% 13 119
EX3 166 210 120 99 107
R2 0.60 0.61 0.92 1.13 1.01
R3 1.05 1.34 0.86 0.76 0.90
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFL.(mmn) DISTANCE{mm)
Uyl -0.945652 -0.939634 -0.912547 -0.894481 -0.930686 0
Uy2 -0.603158 -0.598953 -0.587551 1575118 -0.600663 300
Uyl -0.313365 -0.311436 -0.321733 -0.320045 -0.341566 614
Uy4 -0.186698 -0.187141 -0.205389 -0.210085 -0.23E163 914
UYs -0.131195 -0.133887 -0.15106% -1.158020 -0.178677 1219
UYs -0.103467 -0.108009 -0.121056 -0.1281%0 -0.148219 1524
uYy7 -0.087151 -0.093074 -0.101884 -0.168465 -0.127876 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MPa}
SET 1 7 12 13
EY1 3060 4452 1517 1523
EY2 260 183 162 162
EX2 200 304 338 233
EY3 160 54 64 213
EX3 160 87 135 182
R2 1.00 1.66 208 1.44
R3 1.00 1.60 2.10 0.86
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSO)
DBEFL.{mm} DISTANCE(mm}
UYl -0.913101 -1.015370 -1.057160 -1.095570 -1.141040 0
Uyz -0.540406 -0.722174 -0.537217 -0.557635 -0.898787 300
uyY3 0297187 -0.502744 -0,267786 -0.278786 -0.653408 614
U4 -0.203915 -0.407653 -0.177145 -0.188177 -0.516723 914
UYs -0.157114 -0.357546 -0,130539 -0,147524 -0.438879 1219
UYe -0.127659 -0.324563 -0.0589248 -0.124585 -0.389778 1524
uy7 -0,105636 -0.300229 -0.076328 -0.110184 -0.355645 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 5 + 900 R: LOAD 1360 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET 1 15 16 13 12
EY1 3006 3348 1609 1540 1517
EY2 200 194 161 184 162
EX2 200 323 91 103 402
EY3 100 i14 133 138 208
EX3 60 99 155 296 436
R2 1.06 1.67 242 0.63 248
R3 1.00 0.87 117 215 210
CALCULATED AND OBSERVED DEFLECFIONS ({inin) OBSERVED SENSOR
DEFL( DISTANCE(mm)
Uyl -0.91311 -0.814625 -1.089280 -1.193460 -0.915117 0
uy2 -0.540406 -0.483625 -0.604211 -0.567217 -0.419450 300
Uy} -0.297187 -0.262874 -0.349970 -0.227640 -0.169372 614
Uy4d -0.203915 A.177756 -0.264137 -0.11998% -0.090007 914
UYs -0.157114 -0.135965 -0.223065 -0.073904 -0.035200 1219
UY6 -0.12705% -0.109382 -0.197987 -0.048480 -0.035971 1524
UY7 -0.105636 -0.080517 -0.181002 -0.032561 -0.024149 1829




ANSYS FEM ANALYSIS: X-ANIS OPIC MODEL

BRANDON: RWY 08-26: STA.5+ %06 R

DISTRIBUTION OF VERTICAL STRESSES

PAREA OF BASINT LOAD 1: 588 kPa LOAD2: 844 kPa LOAD3: 1192 kP LOAD 4: 1360 kPa
T r‘—l—m 3 JSTRESS)
RATIO 3 16 15 9 8 RATIO 8 15 12 1 3 8 5 4 2 RATIO 15 14 11 1
(2ro) (p/po) (p/po)

02 0508 0496 0510 -0514 -0.497
P23 0309 0.274 0314 0324 0278
15 034 -0.110 0137 0143 0115
29 0060 -0.053 -0.061 -0.062 -0.855
43 0432 0030 -0.033 -0.034 -0.031
57 -0.020 ~0.019 0021 0021 -0.020
70 0013 -0013 D014 0004 -0.014
L {0006 -0.006 -0.006 -0.006 -0.007
14.4 0.002 -0.002 D002 0002 0003

0859 | 0,733 0730 0735 H.723 -0.728
0.510 || 0.453 0446 -0.464 D426 -0439
0.217 {| 0.197 0195 -0.208 LD.181 0190
0.099 1 0.087 -0.03¢ -0.091 D084 -0.088
0.055 || 0.046 D045 0047 D045 0.047
0034 1| 0.027 0025 -0.028 4027 0029
0,023 || 0.017 -0.015 -0.017 017 -0.018
0011 | 0007 0006 -0.008 0008 -0.008

0.004 ] 0.003 -0002 -0.004 0.003 0003 :

<1002 .039 0997 1916
-0.544 -0.644 -0531 0587
0.209 0270 0206 0.247
0106 0.114 0103 0117
-0.057 £.061 -0.058 -0.065
-0.036 -0.037 -0.036 -0.040
0.025 0.024 -0023 -0.026
0014 0013 0010 -0.012
£.007 0006 L0004 0005

0850 |I-LU7 -L130 -1137 -1137
0.483 || £.552 0590 -0.608 0610
019 || 0.202 0223 0.235 -0.238
0.091 || 0111 0114 0122 021
0.051 J1-0.068 0067 0071 -0070
0.031 {1 -0.046 D043 0045 0,044
0.020 {}-0.034 -0.030 -0.029 -0029
0,010 4020 D014 0013 -0013
0.004 RO0K8 -0005 0004 0005

m‘

RATIO 7 12 13
(plpo)
0849 |[-1.154 1216 -1.205
D485 || 0.652 0818 AL7ED
0.19 |f£0.246 D388 .1.343
0.092 |} 0110 -0.1335 -N.141
0051 |} 0.060 0098 -0.077
.03z | 0.034 -0.058 -0.049
f.021 0.020 -0.036 -0.034
L1z [{-0.010 -0020 D5
0006 |} 0.006 0010 0.006

RATIO 1 13 12 7 1 RATIO 13 7 11 12

(p/po)
0835 [1-1.038 1012 0966 -1.035
0442 {|-0.640 D571 0454 -0.648
0164 {|-0273 D25 148 -0.299
0083 ||-0122 096 0083 0137
0049 ||-0.066 0052 0050 -0.075
0031 [1-0.030 0030 0033 -0.049
0.021 }-0.024 -0.018 -0.023 -0.034
0010 J|-0.013 0009 0017 -0.016
0005 ||-0.006 0.005 -0.009 -0.006

0.2 0504 0512 0477 -0499 0475
06 0297 0315 0220 0282 0221
15 126 0136 D072 0006 0070
29 -0.058 -0.063 -0.041 -0.048 -0.040
43 0431 -0.034 0026 0026 -0.024
51 0019 0020 0018 0015 -0.016
70 0012 0012 0013 0009 -0.011
LD ||-0.005 -0.006 -D.0N6 -0.005 -D.009
144 J1.0002 0003 L0003 0002 0.005

0723 D76 -0.608 0.684 -0.707
D426 0405 0339 0322 0375
0181 0453 008 D106 0135
0.084 0068 -0.067 D061 -0.071
0.045 0037 0041 D039 -0.043
0027 0021 0.027 D028 -0.029
0017 -0013 -0.018 -0.021 -0.620
D008 0007 0008 0013 0009
0003 0003 -0.003 0,006 0004

RATIO 1 12 11 5

‘ RATIO 15 16 13

pipo)
0876 {|-1.173 -1.215 -L179
0554 J|-0.697 0804 0739
0239 {0205 0342 0340
0106 (0142 0142 0156
0.058 || 0.079 0078 -0.085
0.036 {[-0.047 0047 0055
002 [[-0.029 0031 .03
0012 [[-0.012 -0.014 -0.029
0005 [l.0.004 0006 -0.015

0.2 -0504 0528 0477 -0.493
0.6 4297 0361 0221 -0.262
15 0126 0177 0073 0.004
29 0058 -0.086 D042 -0.050
43 .03t 0046 -0.027 -0.030
57 0019 0028 0019 -0.020
70 0012 0617 0014 -0.014
1.1 |[-0005 0009 -0.010 -0.006
144 ||-0.002 0004 D005 -0.003

0723 0717 0751 D701
£.426 0408 0505 0362
G181 0170 -0.235 4138
-0.084 -0082 -0.104 0.672
0,045 0045 -0.054 0042
0.027 0027 -0.032 -1.026
0017 0017 -0.019 0.017
0.008 -0.008 -0.007 -0.008
| 0.003 -0.003 -0002 003

1673 1049 -0.998
LT3 D682 0530
0324 0313 -0.191
D137 0137 -0.100
£H.073 L0073 -0.061
0044 0045 -0.040
0028 0030 -0.028
20012 0071 0.013
2005 0011 -0.005




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 300 R: LOAD 576 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL (MPa)
SET 11 14 16 12 8
EY1 2041 1391 1655 1250 1025
EY2 151 151 151 51 151
EX2 234 255 m 234 278
EY3 101 125 125 119 91
EX3 90 83 90 84 i1}
R2 1.55 1.69 1.47 1.55 1.84
R3 0.89 0.66 0.72 0.1 074
CALCULATED AND OBSERVED DEFLECTIONS (mm OBSERVED SENSOR
DEFE.Oum} DISTANCE (s}
Uyl -0.481944 -0.457336 -0.520158 -0.546738 -0.559990 0
Uyl -0.275844 -0.269283 -0,288231 -0.283393 -0.279232 300
uy3 -0.150378 -0.148619 -0.158676 -0.152063 -0.150233 614
Uy4 -0.104754 -0.104196 -0.114817 -0.109052 0107445 914
UyYs -0.082336 -0.083098 -0.0693885 -0.087691 -0.084600 1219
UYs -0.068187 -B.070205 -0.080%69 -0.074127 -0.069221 1524
uy7 -0.058283 -0.061350 -0.072147 -0.064733 -0.058101 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL (MPa'
SET 7 12 13 15 14
EY1 4452 1517 4514 2708 73%%
Ev2 183 162 188 154 168
EX2 304 397 212 192 157
EY3 54 64 85 129 57
EX3 87 64 T2 137 g
R2 1.66 245 1.13 0.99 093
R3 1.60 1.00 0.83 1.06 0.68
N N OBSERVED SENS
DEFL.(mm DISTANCE(mm
Uyl -(.433814 -0.483308 -0.404632 -0.400557 -0.391217 0
Uy2 -0.309204 -0.268342 -0.277106 -0.231940 -0.289576 360
Uy3 -0.215515 -0.1586143 -0.178297 -0.125542 -0.191477 614
Uv4 -0.174584 -0.£16599 -0.134890 -0.086492 -0.£38292 914
Uys -0.152650 -0.094948 -0.112244 -0.067798 -0,107429 1219
Uys -0.138022 -0.079769 -0.097667 -0.056361 -0.086998 1524
uyY7 0127173 -0.068341 -0.087188 -0.048544 -0.0672121 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 300 R: LOAD 576 kiPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS

CALCULATED MODULI (MPa)
SET 1 13 12 1 7
EY1 3000 4514 8225 8172 4452
EY2 200 188 162 162 183
EX2 200 164 103 104 304
EY3 100 112 80 105 54
EX3 100 143 158 291 87
R 1.00 0.87 0.63 0.64 166
2% 1.00 127 1.99 142 1.60
CALCUEATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL.(um) DISTANCE(mm)
uYl 0389334 0357257 0427000 -0327757  -0.433814 0
UY2 0231083 0224655 0327327 0229460 0309204 300
UY3 0027413 -0122200 0227495 0133539 -0.215515 614
UYd 0087437 -0.078882  -0.1742%0  -0.085405  -0.174584 914
Y5 0067138 0057971 -0.146435  -0.062980  -0.152650 1219
UYs 0054009 -0.045573  -0.130587 0052258  -0.138022 1524
uY? 0044645  -0.037191 0120483 0046535  -0.127173 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY 08-26: STA, 6 + 300 R: LOAD 824 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET 15 12 14 6 5
EY1 1521 2074 7 2570 1517
EY2 206 200 196 188 162
EX2 212 188 225 22 103
EY3 92 91 88 83 64
EX3 55 57 80 83 135

R 1.03 0.94 Li5 1.18 0.63

R3 0.60 1.06 0.92 0.98 210

OBSERVED SENSOR
DEFL.(mm} DISTANCE(mm)

UY! -0.701771 -0.670545 -(.656685 -0.649761 -0.795670 0

[04'¢) -0.386456 -0.393635 -0.394686 -0.403867 -0.416171 300

Uy3 -0.229674 -0.235709 -0.241552 -0.249635 -0.204037 614

UYd -0.174587 -0.178870 -0.185252 -0.190860 -0.129276 914

Uys -0.143594 -0.149232 -0.155486 -0.160242 -0.091110 121%

UYe -0.1218%0 -0.129548 -0.135425 -0.139913 -0.066309 1524

uvy -0.103842 -0.115392 -0.126789 -0.125153 -0.048808 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULY (3Pa)
SET 7 13 12 15 14
EYI 4452 4514 1517 2708 7399
EY2 183 188 162 194 168
EX2 304 13 391 240 213
EY3 54 85 64 100 57
EX3 87 7 64 87 39
R 1.66 LI3 241 124 126
3 1.60 0.5 100 0.87 0.68
CALCULATED AND OBSERVED DEFLECTIONS {mm) OBSERVED SENSOR ~ =sss=========
BEFL.{mm) DISTANCE(mm)
uv1 0620395 -0.578675  -D.6925B1 0564501 0558444 ]
uv2 0442334 0396293 0387376 0329387 -0.418339 300
Uv3 0308307 -0.255000  -D.227734  DA8ISH2  -0.285944 614
Uv4 0249753 0492934 0070149 0A2SS10 -D.215601 914
UYS 0218375 0160555 0138499 0096641 -0.175232 1219
UY6 0197448 039710 0116463 -D.0T768Y  -0.148517 1524
uY? DI8H929 0124724 -0.099933  -006404D 0128946 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY (8-26: STA. 6 + 300 R: LOAD 824 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS

CALCULATED MODULL(MP2)

SET 1 13
EY1 3600 1523
EY2 200 162
EX2 200 172
EY3 100 116
EX3 100 70

RrR2 1.00 1.06

R3 1.00 0.61

CALCULATED AND OBSERVED DEFLECTIONS (mm}

Uyl
Uy2

UY4
UYS
UY6

-0.556963
-0.330577
-0.1822711
-0.125083
-0.096045
-0.077262
-0.063867

-0.795135
-0.440497
-0.251024
-0.186038
-0.153336
-0.132445
-0.117910

4452
183
304

54
87
1.66
L60

~-0.620595
-0.442334
-0.308307
-0.249753
-0.218375
-0.197448
-0.18£92%

12

1517
173
031

82
i
0.64
2.0%

-0.855844
-0.486638
-0.287437
-0.220600
-0.188001
-0.167545
-0.153453

8528
215
491
202
339
228
1.68

-0.357049
-0.247179
-0.153760
0111680
-0.092131
-0.081691
-0.0775242

OBSERVED SENSOR

360
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY (8-26: STA. 6 + 300 R: LOAD 1173 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPs)

SET 15 18 3 7
EY1 2751 1679 4121 413
EY2 151 153 158 177
EX2 219 208 200 203
EY3 51 53 61 60
EX3 94 99 93 92

R 151 136 1.27 116

R3 1.86 188 1.52 1.54

OBSERYER SENSQO
DEFE.{mm} MSTANCE(mm)

Uyl -0.943265 -1.865470 -0.881175 -0.882134 -0.943438 0

1y2 -0.581126 -0.597733 -0.589604 -0.567621 -0.633527 300
Uy3 -0.333059 -0.332455 -0.361198 -6.343981 -0.390635 614
UY4 -0.232550 -0.234554 -0.260069 -0.251073 -0.282785 914
UY5 -0.179878 -0.182014 -0.207506 0202029 -0.226415 1219
UY6 -0.144846 -0.14624% -0.173910 -0.169408 -0.150247 1524
oYy -0.119066 -0.11985% ~0.149794 -0.145446 -0.164283 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET 7 i1 13 1 12
EY1 4452 8172 2570 3060 1517
EY2 183 162 188 200 162
EX2 304 104 211 200 103
EY3 54 65 146 100 64
EX3 ’7 42 6 160 135
R2 1.66 .64 112 1.00 0.63
R3 1.60 0.65 1.00 1.00 210
QBSERVED SENSOR
DEFL.{mm} DISTANCE(mm)
UY1 -0.883445 -0.992149 -0.821595 -0.792862 -1.137520 0
UY2 -0.629682 -0,782591 -0.470693 -(.470591 -0.588807 309
UY3 -0.438888 -0.569368 -0.253802 -0.25%9470 -0.284024 614
UY4 -0.355534 D.449770 41.176149 -.178061 -0.178896 914
UYs -0.310866 -0.380954 -0.13%778 -0.136724 -0.125553 1219
TYe -0.281076 -0.3371% 117976 .109986 -0.090764 1524
vY7 -0.258984 -0.306694 0.103312 .090918 -0.066192 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 300 R: LOAD 1173 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS

CALCULATED MODULI (MPa)
SET 1 13 7 12 5

EY1 3000 1523 4452 1506 8528

EY2 200 162 183 169 215

EX2 200 173 304 107 491

EY3 100 117 54 82 202

EX3 100 ¥il 87 171 335

R2 .00 1.06 1.66 0.63 2.28

R3 100 0.61 1.60 209 1.68

OBSERVED ~ SENSOR
DEFL(mm}  DISTANCE{mm}

uYl 0792862 -LI27330 0883445 1236040 -D.508276 0
Uv2 0470891 -0.623653 0629682 0701835 -0.351871 300
UY3 0250470 -0.354786  -0.438888  -0.411931  -0.218884 614
UY4 0178061  -D.262586  -0.358534 0314745 -0.158982 914
uYs 0136724 0216245 0310866 -0.267675 0131152 1219
UY6 0103986  -D.I86688 0281076  -0.238306  -0.116291 1524
uv7 0096918  -D.166147 0258984 0218147  -D.107111 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 300 R: LOAD 1341 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULT (MPa)

SET 12 11 1 6 16
EY1 2570 8123 3600 4452 3376
EY2 188 164 200 183 225
EX2 164 105 200 304 200
EY3 85 65 100 54 102
EX3 78 41 100 87 %

R 0.87 0.64 1.00 166 089

R3 0.92 0.64 100 1.60 088

OBSERVED SENSOR
DEEL.(mm) DISTANCE(mm)

Uyl -1.031660 -0.925087 -0.906417 -1.009970 -0.842264 o

Uy2 -0.612098 -0.6%0699 -0.537691 -0.719866 -0.507425 09
UyY3 -0.343352 -0.449175 -0.296632 -0.501747 -0.286556 614
Uy4 -0.239584 -0.312257 -0.203564 0406454 -0.199597 914
UYs -0.185397 -0.232248 -0.156305 -0.355389 -0.154177 1219
uye -0.149534 -0.180665 -0.125738 -0.321333 -0.124200 1524
uv7 -0.123661 -0.144380 -0.10393% -0.2%6076 -0.102563 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCUTATED MODULY (M Pa)

SET 15 13 10 11 o
EY1 1752 1751 8172 1517 4452
EY2 159 222 162 162 183
EX2 107 151 104 103 304
EY3 127 57 65 &4 54
EX3 116 58 42 135 87
R 0.67 .68 0.64 .63 1.66
3 0.92 1.03 0.65 2.10 1.60
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENS
DEFL(mm} DISTANCE(mm)
UY: -1.316240 -1.179360 -1.134250 -1.555320 -1.009970 ]
UyY2 -0.735491 -0.684082 -0.894675 -0.937991 -0.719866 360
Uyl -0.397834 -0.419168 -0.650911 -0.593544 0.501747 614
Uy4 -0.285617 -0.318899 -0.514188 472552 -D.406454 914
Uys -0.235558 -0.259268 -0.435515 -0.411987 -0.355389 1219
Uye -0.200442 -0.215943 -(.385485 -.372656 -0.321333 i524
w7 -0.187332 -0.183148 -0.350620 0.344895 -0.296076 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 300 R: LOAD 1341 1Pa

OPTIMIZATION CRITERION: RMS VALUE OF BEFLECTIONS

SET 16 15 13 12 1
EY1 1077 1237 1751 1540 3060
EY2 157 169 168 244 200
EX2 433 360 242 153 200
EY3 119 108 125 [ 160
EX3 11% 86 84 133 160
RrR2 .77 212 1.44 0.63 1.06
3 1.60 0.80 0.68 215 1.06
CALCULATED AND OBSERVED DETFTECTIONS (min) QOBSERVED SENSOR
DEFL.{mm} DISTANCE(mm}
Uyt -1.222480 -1.188430 -1.082280 -1.017499 -0.966417 o
Uy2 -0,64453% -0.641545 -0.591786 -0.516803 -0.537591 300
UY3 -0.383987 -0.384707 -0.321817 -0.274541 -0.296632 614
Uyd -0.298873 -0.299255 -0.22693% -0.188154 -0.203564 914
UY5 -0.255884 -0.254686 -0.179235 -0.138540 -0.156303 1219
UYs -0.218554 -0.225277 -0.148793 -0.103540 -0.125738 1524
uy? -0.20958% -0.204264 -0.127529 -0.077562 -0.103939 1819




WO SO IMMrtems messamas GSSSIIIT SoDoom SoSem

ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 4 + 950

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD 1:576 kPa LOAD 2: 824 kPa LOAD 3: 1173 kPa LOAD 4: 1341 kPa
DEPTH [ETREsS

DEPTH| RATIO 11 14 16 12 8
(o) z/a0
30l 020 ||-0502 -0499 0506 -DSL4 0521
Sl 0.60 |} 0300 0302 0323 0345 -0364
2A8[ 145 ]} -0.136 0133 0149 -0.162 -0.174
4140 276 {| 0.064 0.067 0071 0.073 0976
610§ 4.07 |} -0.035 -0.038 -0039 -0.040 -D.040
806 537 0.021 -0.024 -0.024 .0.024 A.023
1002 6.68 0014 -0M5 0016 -0.015 -0.014
1600 10.67 |} -0.006 -0.006 -0.006 -0.006 -0.005
2600 1733 ] -0.002 -0.002 -0.002 0002 -D.002

15 12 14 6 5 RATIO 11 3 7

pipo
0872 [|-1.029 -0986 -0.997
0550 [1-0.656 -053% -0.572
0252 [|-0.287 0209 -0,237
9116 ||-0.123 -0.102 -0.114
0061 1 -0.065 -0.057 0.062
0.036 [|-0.038 -0.035 0.037
0.022 [1-0.024 0022 -0.023
0011 [-0.014 0612 -0.012
0004 | -0.008 -0.006 -0.006

12 1 1 6 16 :

0.731 0718 -0.718 0712 -0.715
0489 0449 -0.449 0431 <0.447
-0233 -0.205 -0.202 -0.189 .0.210
~0.103 0004 -0.093 -0.088 -0.098
0053 0050 -0.050 -0.047 -0.053
«0.030 0.030 -0.029 0028 -0.032
€017 0018 -0.017 0017 -0.021
D007 0008 -0.007 0807 -0014
002 0.003 0003 -0.003 -0.607

AL150 LO87 -L149 -LI3B 1146
0682 0503 D676 0642 D674
0301 -0.166 0294 -0.248 0292
0142 0094 A0S 0115 130
20077 056 0077 0063 £.075
045 D035 0047 0036 -0.04d
0028 022 0029 0022 0027
D012 0009 0013 -0.011 0017
0005 0003 0.005 -0.006 -0.008

MAXIMUM DEFLECTION
[DEPTH]
DEPTHH RATIO 7 12 13 15 14 7 13 12 15 14 11 13 1 12 15 13 11 11 6
(mra) § /a0

J0fF 020 }| 0489 -0.517 -0485 -0.495 -0.472
S0l 0.60 } 0.276 -0349 -0.264 -0.295 -0.229
8l} 145 [ -0.106 -0.166 -0.106 -0.129 -0.079
4144 276 [ 0.049 -0.079 4053 -0.061 -0.042
610§ 4.07 |{ 0.027 -0.042 -0.030 -0.034 -0.024
806§ 537 || L.016 -0.024 -0018 -0.021 -0.014
1002} 6.68 [ 0.609 -0.013 -0.011 -0.014 -0.008
16001 10.67 || -0.005 -0.005 -0.005 -0.006 -0.{H3
2600|1733 | 0.002 -0.002 -0.002 -0.002 0001

0699 0693 0738 0TZ -0.679
0395 0378 0493 0432 0336
0152 0451 -0.218 0188 -0.116
D071 D076 0094 0087 -0.059
039 0042 -0.049 0047 -0.034
0022 0025 0028 0028 -0.019
0013 0016 0016 -0017 -0.01L
A007 0007 0.007 0007 -0.005
0004 0003 -0.003 0003 -0.002

-0.950 -1.013 -LM5 JL015
0446 0611 <0591 627
147 0269 -0.257 0.293
-0.083 0127 -0.124 <0139
-0.050 0071 -0.068 -0.074
0031 -0.044 -0.041 0.045
0,020 -0.029 -0.026 0.030
0009 0013 0012 0.020
0.004 0005 -0.005 -0.010

<1153 -LI74 -LO86 .L164 -LI38 !
0694 0754 D510 -0.727 -0.642
0317 -0358 0168 0342 -0.248
L0155 161 -0.095 L0060 0115
0086 -0.081 0.057 -0.086 -0.063
<0054 -0.045 0036 -0.053 -0.036
<0037 -0.025 -0.013 0.033 -0.022
0017 D011 L0011 -0.016 -0.011
L0068 0,005 0.004 0007 0,006

RMS VALLTE. OF DEFLECTIONS

[DEPTH)] ]
DEPTH}| RATIO 1 13 12 1 7 RATIO )3 13 7 12 5 13 7 12 5 16 15 13 12 1
) §}  2zo p/po

30ff 020 [|-0.494 -0.482 0467 0467 -0.489
sofl 060 ||-0290 0260 .0214 0216 0276
28l 145 || 0126 0164 0070 0073 0106
a14fl 276 ||-0.061 0054 0041 0.043 .0.049
610f| 407 || -0.033 0.031 -0026 -0.0218 -0.027
s06f| 537 ||-0.020 0.020 0018 -0.020 0016
woz[l 668 ||-0013 0013 0012 0015 0000
1600} 1067 || -0.006 0007 0.007 -0.008 -0.005
2600[]_1733 || -0.002 0003 0003 0.003 0002

0833 || -0706 -0.724 -0.69% -0.717 -0.690
0436 | 0415 -0.469 -0395 0452 -0367
0167 H 0181 0215 -0152 -0214 -0.135
0.086 §| -0.087 -0.09 -0.071 0100 -0.073
0.050 §| -0.043 -0.051 -0039 0054 -0.045
0.032 | -0019 -0.031 -0.022 -0.033 -0.030
0022 §-0.018 -0.019 -0.013 -0.022 -0.021
0011 § -0.008 -0.008 -0.007 0011 -0.010
0.005 3| -0.003 -0.003 -0.004 -0.005 -0.004

-LO31 0995 -1.019 0982
-0.668 0562 -1.640 0522
0306 0217 -0.303 -0.192
0.136 0101 -0.142 -0.104
0072 0055 0077 0.064
0.043 0032 0.048 0.043
0.028 0019 -0.031 -0.030
-0.012 0010 -0.016 -0.014 :
-0.004 0005 D007 L0005

-1221 -E212 -LISY -1187 -L149
860 0841 D759 0796 0.676
0389 0390 0335 0390 -0.294
0162 0169 -0.145 -0.173 D141
-0.087 -0.090 -0.678 -0.088 0077
0052 0.053 0.047 0051 -0.047
«0.033  -0.032 -0.030 -0.031 -0.019
-0014 -0.013 -0.012 .0.020 -0.013
0005 0005 0.004 -0.011 0.005




ANSYS FEM ANALYSIS: X-ANISOTROPIC MOBEL

BRANDON: RWY 08-26: STA. 6 + 500 R: LOAD 574 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLLECTION BASIN.

CALCULATED MODULY (MPa)

SET 4 15 & i 11

EYt 2632 2789 4791 RIGHI 2120

EY2 188 187 174 200 181

EX2 201 164 166 280 174

EY3 112 110 115 100 135

EX3 101 144 89 160 113

R 107 088 0.95 1.00 0.96

R3 0.90 1.32 0.78 1.00 083
CALCULATED AND OBSERVED DEFLECTIONS {mim) OBSERVED SENSOR

DEFL.(nim) DISTANCE(mm)

UY1 0424889 -0.428440 0387377 0408973 -0.452895 0
UY2  -0235012 0235950 0241502 0233747 -0.233855 300
UY3 0122020 -0.118480  -0.130044  -0.125833  -0.112516 614
UY4 0082187 0077541  -0.083899  -D.OBGRO  -0.0723M 914
UYS 0062219 0057829  -0.061388  -D.O669D4  -0.052895 1219
UY6 0049356 0045522  -0.047710  -D.053843  -0.040801 1524
UY7 0040291 0037025  -0.038313  -0.0444%6  -0.032553 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULLOMPa)
SET 1 13 7 12 11
EY1 3006 2570 4452 8121 8172
EY2 200 188 183 162 162
EX2 200 286 304 103 104
EY) 100 146 54 203 133
EX3 100 i 87 203 74
R2 1.00 1.52 1.66 0.63 0.64
R3 1.00 1.45 1.60 1.00 2.06
CALCULATED AND OBSERVED DEFLECTIONS (mm) QBSERVED SENSOR
DEFL-(mm) DISTANCE(mm)
Uyl -0.408973 -0.396898 -0.452199 -0.359852 -0.334181 0
Uy2 -0.233747 -0.216176 -0.312514 -0.245765 -0.218136 309
UY3 -0.125833 -0.113005 -0.213596 -0.139554 -0.110204 614
Uy4 -0.OB6R08 -0.078880 -0.173603 -0.080022 -0.059286 914
Uys -0.666904 -0.063017 -0.152122 -0.067939 -0.035746 1219
UYs -0.053843 -0.053457 -0.137595 -0.057316 -0.023701 1524
UY7 -0.0444%6 -0.047039 0.126753 -0.051417 -0.016584 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 6 + 500 R: LOAD 574 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET 1 11 12 5 7
EY1 3000 8172 1517 8528 4452
EY? 209 162 162 215 183
EX2 200 104 402 491 304
EY3 100 205 208 202 54
EX3 100 39 436 339 87

R2 1.00 0.64 248 228 1.66

R3 1.00 1.60 2.10 1.68 1.60

CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm}

UY1 0408973 0325910 0397573 0263615 -0.452199 0
UY2 0233147 -0.212542 0067995 -DA76568  -0.312914 300
UY3 025833 -0.107201 £0.060237  -0.106353  -0.213996 614
U¥4  -0086808  -0.05827r  -0.030464 0077089  -0.173603 914
UY5S  -0.066904  -0.036735  -0.018006  -0.083954  -0.152122 1219
UYé  -0.083843  -0.026608  -0.011267  -0.056873  -0.137593 1524
UY? 0044496 -0.021134  -0.007208 0052420  -0.126753 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY 08-26: STA. 6 + 500 R: LOAD 825 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODUEI (MPa)

SET 13 1 11 14 7
EY1 3438 aoog 3151 4845 3248
EY2 162 200 186 174 189
EX2 127 200 0m 101 285
EY3 142 100 102 130 102
EX3 153 100 132 116 85

n2 1.4 1.00 1.08 1.i6 1.51

H3 1.08 1.00 1.30 0.89 093

DEFL.(mn) DISTANCE(mm}

19033 0.593837 -0.587809 -0,588471 -0.561693 -0.557271 o

Uy:2 -0.346661 -0.335960 -0.335250 -0.356154 -0.323052 300
Uy3 -0.179291 -0.180857 -0.174678 -0.200498 0174850 614
Uy4 -0.118925 -0.124768 -0,116827 -0.138342 -0.120714 914
Uys -0.091751 -0.096160 -0.0884%99 -0.109976 -0.093371 1219
Uye -0.076011 -0.077387 -0.070527 -0.092384 -0.075471 1524
UY7 -0.065610 -0.063953 -0.057900 -0.081556 -0.062584 1829

OPTIMIZATION CRITERION: MAXTMUM DEFLECTION

CALCULATED MODULL (MPa)
SET 11 1 12 7 5
EY1 8172 3000 1517 4452 8528
EY2 162 200 162 183 215
EX2 104 200 366 304 491
EY3 203 100 208 54 202
EX3 423 100 435 87 339
R2 0.64 1.00 225 1.66 218
R3 206 1.00 2.09 1.60 1.68
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

DEFL.(mm) DISTANCE(mm}

Uy1 -0.500663 -0.587809 -0.643223 -0.649938 -0.378890 0

Uy2 -0.334157 -0.335960 -0.311312 -0.449745 -0.253778 300
UY3 -0.181556 -0.180857 -0.152203 -0.307573 -0.152860 614
Uy4 -0.111850 -0.124768 -0.1040625 -0.249516 -0.110798 914
Uys -0.081786 -0.095160 -0.083710 -0.218642 -0.091920 1219
Uys -0.067951 -0.077387 -0.072170 -0.197763 -0.081743 1524
Uy7 -0.060594 -0.063953 -0.065125 -0.182180 -0.075342 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY (8-26: STA. 6 + 500 R: LOAD 574 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL (MFPa)

SET 1 1
EY1 3000 1515
EY2 200 163
EX2 200 254
EY3 100 164
EX3 160 347

Rz 1.00 1.56

LK} 1.00 211

CALCULATED AND OBSERVED DEFIECTIONS (mm}

Uyl
uyz

Uv4
UYs
Uye

0.587809
-0.335960
0.180857
-0.124768
0096160
0.077387
0063953

0.639855
-0.28(429
-0.108315
0.057970
0035952
0.023560
-0.015811

1540
164
457
246
140

.79
0.57

-0.565331
-0.246050
-0.095853
-0,053379
-0.034432
-0.0233%4
-0.016312

8528
215
491
202
339

2.28
1.68

-0.378890
-0.253778
-0.152860
-0.110798
-0.091920
-0.081743
-0.075342

8625
401
896
128
201

213
1.58

-0.32970¢
-0.236018
-0.172786
-0.148505
-0.135859
-0.127269
-0.120838

ORBSERVED SENSOR
DEFI DISTANCE(mm)

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 500 R: LOAD 1167 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (3MPa)

SET 7 14 4 6 13
EYI 4818 2515 3295 3603 2259
EY2 158 193 185 187 189
EX2 160 165 153 11 204
EY3 127 128 89 106 82
EX3 77 118 83 100 69

Rz 0.64 0.86 6.83 0.91 1.08

R3 0.61 092 0.94 0.%4 0.85

OBSERVED SENSOR
DEFL.(mam} DISTANCE(mm}

UYl1 -0.869074 -0.910299 -0.895015 -(.830251 -0.944225 0

uyz -0.543531 -0.505090 -0.536296 -0.491613 -0.529123 300

UY3 -0.278822 -0.268873 -0.294564 1261937 -0.294320 614

UY4 -0.165625 -0.188598 -0.202388 0174709 -0.210445 914

UY5 -0.112029 -0.149825 -0,155364 -0.131716 -0.165031 1219

UYe -0.081298 -0.125634 -0.124723 -0.104593 -0.133847 1524

uyy -0.061141 -0.109034 -0.102838 -0.085595 -0.110920 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULY (MPa)
SET 7 13 1 | 12
EY1 4452 2570 3000 8172 1517
EY2 183 188 200 162 162
EX2 304 286 200 104 103
EY3 54 85 100 65 207
EX3 97 123 100 135 216
R 166 152 100 0.64 0.63
R3 1.60 145 1.09 2.06 195
DETL.(mm) DISTANCE(mm)
UYL -0519366  0.833364 0831483 0768135 1141640 0
UVZ 0636185  -0.464386  -0.475231 0529746 -0.555695 300
UY3 0435076  -0.250344  -0255830  -0.302967  -0.257768 614
UY4 0352952 0175098 -D.176490 0189244 -0.170183 914
UY5S 0309279 0136311 -0.136023 030431 0133770 1219
UY6 0279745  -0.110506  -0.109468  .0.09495%  -0.114426 154
UY7 0257702 0091802 -0.090464 0071304 -0.102762 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 560 R: LOAD 1167 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL(MPa)
SET 1 13 12 5
Evl 3000 1523 1515 8528
EY2 200 162 163 215
EX2 200 130 146 491
EY3 100 118 177 102
EX3 109 78 373 339
R2 .00 0.80 0.89 128
R3 1.00 0.61 A 1.68
CALCULATED AND OBSERVED DEFLECTIONS {mny OBSERVED SENSOR
DEEL.(mm) DISTANCE(mm}
UY1 -0.831483 -5 115730 -0.993655 -0.535957 -0,919366 0
Uy2 -0.475231 -0.545411 -0.435309 -0.358980 -0.636185 300
UY3 -0.255830 -0.254517 -0.15970% -0.216227 -0.435076 614
UY4 -0.176490 -0.159517 -0.080928 -0.156729 -0.352952 914
UYs -0.136023 -0.112055 -0.048392 -0.136025 -0.309279 1219
UYs -0.109468 -1.082195 -0.031080 -.115629 -0.279745 1524
uyY7 -0.050464 -0.061838 -0.020047 -0.106575 -0.257702 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

BRANDON: RWY 08-26: STA. 6 + 500 R: LOAD 1340 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MFa)
SET kj 1 9 6 8
EYl 5066 3000 2468 2549 3320
EY2 161 200 182 187 188
EX2 104 209 207 171 215
EY3 130 100 166 106 100
EX3 83 100 96 108 90
R2 0.65 1.00 1.13 0.91 115
R3 0.64 1.00 0.90 1.03 0.90
CALCULATED AND OBSERVED DEFLECTIONS (mim} OBSERVED SENSOR
DEF1.{mm) DISTANCE(mm)
UY1 -0.963399 -0.954745 -1.040080 -10548E0 -0.973631 0
UY2 -0.601631 -0.545680 -0.576%98 -0.588438 -0.580292 300
UY3 -0.306816 -0.293756 -0.306119 -B311746 -0.324743 614
UY4 -0.181844 -0.202654 -0.212£38 -B.215541 -0.229912 914
Uys -0.1234%7 -0.156187 -0,164908 -0.167757 -0.182218 1219
uve ~0.020319 -0.125695 -0.134244 -0.13710% -0.151267 1524
uy7 .068602 -0.103875 -0.112531 -0.115602 -0.129158 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL (MFa)
SET 1 14 7 11 13
EY1 3000 1751 4452 8172 8143
EY2 200 168 183 162 284
EX2 200 218 304 104 178
EY3 100 236 54 205 62
EX3 100 155 87 as7 133
R2 1.00 1.29 1.66 0.64 0.63
R3 1.00 0.68 1.60 1.4 215
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL.(mm) DISTANCE(mmy
UY1 -0.954745 -1.628600 -1.055660 -0.820120 -0.658603 o
UY2 -0.545680 -0.483467 -0.730496 -0.550498 -0.436867 0o
UY3 -0.293756 -0.206393 -0.499573 -0.302220 -0.257028 614
Uyd -0.201654 -0.115026 -0.405275 -0.188450 -0.175220 914
UYs -0.156187 -0.075428 -0.355127 -0.138051 -0.130146 1219
UYs -0.125696 -0.056760 -0.321215 -0.116080 -0.099644 1524
UY? -0.103875 -0.042423 -0.295905 -0.103731 -0.077038 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
BRANDON: RWY (8-26: STA. 6 + 500 R: LOAD 1340 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa}

SET 1 11 16 10 15
EYl 3600 4837 2469 1607 2307
EY2 200 165 208 162 162
EX2 200 166 260 253 111
EY3 160 135 101 139 121
EX3 160 84 137 90 138

R 1.00 0.64 1.25 1.56 0.68

R3 1.00 0.62 1.35 0.65 1.1

OBSERVED SENSOR
DEFL.{mm) DISTANCE(mm)

uy1 -0.954745 -0.959586 -0.920370 ~1.106640 -1.177720 0
Uy2 -0.545680 -0.590608 -0.495434 -0.541887 -0.630882 300
Uy3 -0.293756 -0.296601 -0.260123 -0.255642 -0.298588 614
Uyd -0.202654 -0.174535 -0.180632 0.162854 -0.185732 914
Uys -0.156187 -0.117938 -0.138939 -0.116662 -0.134161 1219
Uys -0.125696 -0.085657 -0.111781 0087415 -0.103624 1524
UY7 -0.103875 -0.064573 -0.092305 -0.067260 -0.083384 1829




BRANDON: RWY 08-26: STA. 6+ 500 R

DISTRIBUTION OF VERTICAL STRESSES

Sooos CoooD oSSR ST s et MM ITTERAS FUSSHEE S
"AREA" OF BASIN LOAD 1574 KPP LOAD 2: 825 kPa LOAD 3: 1167 kPa LOAD 4: 1340 kPa
[DEFTH] ’STEL"SSI' STRESS]
DEPTH|| RATIO 4 15 [ 1 11 13 1 11 14 RATIO 7 14 4 6 5 RATIO 3 1 9 6 3 1 RATIO
(mm}|] z/ao pipo ppo pipo

28 019 {[-0.498 -0.494 0481 -0.495 0501

834 055 [|-0310 -0301 0263 -0303 0320
209]] 139 |j-0.142 0138 -0.10° -0.139 0151
407l 27t |[-0.065 -0.066 -0.054 0065 -0.069
605} 403 [1-0.035 0036 -0.031 -0.035 -0.037
B03)l 535 j-0.021 0022 -0019 -0.021 -0.022
1001 6.67 {|-0.013 -1014 -0.012 -0.013 -0.014
1600|| 10.67 [{-0.006 -0.007 -0.005 -0006 -0.006
26004 1733 H-0.002 -0403 -0H2 -0.002 -0.602

-0.706 0711 -0.709 -0.694
£0.417 £.435 0429 0385
0183 L1990 0194 0162
0091 «0.093 0092 -0034
L0.052 0.050 -0.050 -0.048
-0.033 .0.029 -0.031 -0.030
-0.022 J£.018 -0.020 -0.020
0,010 H.008 0010 0009
0.004 D003 0004 -0.003

0357 [§-0.965 -1.009 A.994 .0.992 .0.984
0510 }|-0.502 -0.626 -0.581 D576 -0.433
0227 [|-0.204 -0.293 -0.260 -0.254 -0.209
0110 [-0109 -0.137 -0.125 -0.123 -0.103
0.061 #-0.064 -0.074 -0.067 -DOET -0.058
0.037 {]-0.041 -0.045 0.040 0041 -0.035
0.024 [{-0.027 -0.020 -0.025 -0.026 -0.022
0011 {{-0.010 -0.013 0011 0012 -0.012
0,004 |[-0.603 -D.HE 0004 0004 -0.006

0347 |{-L.10§ -L.156 -L165 -L158 -1.150
0.483 [[-0567 -0.707 0.732 A.716 0689
0.209 }-0.227 0323 0341 0333 0310
0102 {|-0123 0151 L0159 20,156 0449 |
0.056 ||-0.072 -0.081 -0.085 -0.084 -0.0S1
0.035 [§-0.046 -0.048 .0.051 -0.650 -0.04%
0022 §-0.031 0.030 .0.032 £0.032 0030 :
0.010 1.0.013 -0.013 -~0.013 0014 -0.013
0.004_|1-0.004 -0.005 -0.005 D006 -0.005

DEPTH STRESS| m [ETRESS) [ TRESS)
DEPTH|| RATIO 1 13 7 12 i1 RATIO 11 1 12 7 5 RATIO 7 13 1 11 12 1 14 7 11 13 RATIO

(mm)f] z/no
28| .19 ||-0.495 0503 0490 -0.467 -0.466
83f1 055 ||-0303 -0321 -0287 0223 -0.227
2000 139 |I-0.139 0147 0017 0981 0082
407)1 271 }-0.065 0068 0053 -0.047 -0.047
605 4.03 ]|-0.035 -0037 -0.028 -0.030 -0.029
8M3)| 535 [-0.021 -0023 -0.016 -0.021 -0.020

1001)| 667 [-0.013 -0.015 -0010 0015 -0.015

1600{] 10.67 [1-0.006 0007 0.005 -0.008 -0.011

26004] 1733 {1-0.002 0003 0002 -0.003 -0.006

p/po
0854 [1-0.996 <1022 -1.006 0948 -LOIS
0502 [1-0583 0653 D616 D460 0627
0212 [|-0.238 0.208 0282 0166 -0.293
0101 J|-0.107 D135 0131 0093 -0.139
0058 {1-0.057 0072 £.070 -0.056 -0.074
0037 [[-0.033 0043 0042 0037 -0.045
0025 {|-0.019 0,026 0026 -0.025 -0.030
Q.02 |[-<0.010 -0.013 -0.012 -0.018 -0.020
0H5 [I-0.005 0006 -0.005 -6.010 -0.010

Ppo
0855 [-L156 -1,186 -1.143 -1.088 -1.110
0504 [|-0.707 -0.788 04670 0529 0594
0219 {10323 -0365 -0.273 04193 -0.244
0.104 [[-0.151 -0.156 -0.123 0111 -0.26
0.057 J-0.081 -0.085 -0.066 £.071 0070
0.034 {}-0.048 -0.053 -0.038 -0.050 -0.042
0.022 [1-0.030 -0.036 -0.022 0037 -0026
0.012 {1-0.13 0015 0011 0021 -0.017
0.006 10005 0.004 -0.006 0003 -0.010

p/po
{1848
0.491
L2009
Q100
0.055
0.034
0.023
0.011
0.005

0843 #-0.670 0711 -0.743 -0.704 -0.694
0474 |-0.326 0435 -0514 -0412 0382
0.197 §-0.119 0199 0237 0168 -0.150
0.097 {1-0.068 -0.093 0101 -0976 -0.079
0.055 [|-0.044 0050 -0.056 -0.041 -0.048

0.035 [|-0.031 -0.029 -0.036 -0.023 -0.031
i 0.024 }1-0.023 0018 -0.025 0014 -0.022
0.013 [[-0.014 0.008 0.012 -0.007 -0.010
0.006_J1-0.006 -0.003 .0.005 -0.004 -0.004

S VALUE

1ou o 5 7 RATIO 1 1z 135 2 11312 5 11 16 10 15 RATIO
ppo p/po

0,495 0467 0520 -0.483 -0.490 0855 10711 D737 750 -0.694 0TS -LO0S 1026 -1.028 -D982 AL156 L1068 -L176 -L193 -L148$ 0.863
0303 0213 0369 -0.266 -0.287 0504 [l-0.435 0505 0540 0382 -0.438 0616 -0.683 -0.680 -D5dL 007 0575 0761 0806 -0.691 0528
-0.139 0081 -0.193 -0.104 -0.117 0271 [|-0.199 0.248 0295 -0.150 -0.202 0282 0329 0332 212 0323 0.234 0358 0378 -0322 0241
-0.065 -0.047 -0.097 -0.055 -0.053 0110 [[-0.093 D114 0153 0079 -0.106 0131 0144 0152 D112 0151 0126 -0.162 0.163 -NI55 0113
-0.035 0.030 0056 -0.033 -0.028 0.063 [{-0.050 0.063 -0.087 D48 -0.058 0070 0076 0.083 0067 D081 -0.073 -0.086 0087 -0.085 0.062
0.021 <0021 -0.037 -0.022 -0.016 0041 J-0.029 0041 0056 0031 -0.034 0042 0046 0054 -D.044 0.048 0.047 -0.051 0.052 0.054 0.038
L0013 0016 0026 -0.015 -0.010 0028 [J-0.018 0.029 0037 0622 -0.019 £0.026 0.029 0039 0431 0030 -0.031 -0.032 0.033 -0.036 0.024
0.006 -0.010 -0.014 -0.007 -0.005 0014 [-0.008 0.018 0011 -0.010 -0.007 0012 0011 0027 -0.014 4013 0013 -0.016 0.013 .018 0011
0002 0004 -0.005 -0.003 -0.002 0002 -0.004 0003 05 0.003 0.013 -0.005 0005 0004 0.007 D004 0007 0.004




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 030 R: LOAD 514 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULE (MPa)
SET 3 4
EY1 2951 385
EY2 151 151
EY3 " 81

11

4744
151

63

4014
15K
99

CALCULATED AND OBSERVED DEFLECTIONS {inm}

uy1
uy2
Uvs
iyd
Uys
Uys
uy?

-0.930626
-0.467530
0368734
0319366
-0.261191
-0.226788
-0.205229

-0.862277
0.424619
0327514
0.281232
-0.228854
-0.198546
-0.179830

-0.861023
-0.421239
0323719
-0.277068
-0.224487
-0.194069
-0.175287

-0.842308
-0.420822
-0.318124
-0.266688
-3.206406
-0.176501
-0.148055

-0.795888
-0.367102
-0.273816
-0.231730
-0.186856
-0.161769
-0.146524

OBSERVED
DEFL.{nm)

SENSOR
DISTANCE(muy)

a
300
450
600
900
1208
1500

CALCULATEDR D

SET

EY1
EY2
EY3

CAl

UYi
y2
Uy3
Uyd
UYs
UYs
uy7

14

1185
151
83

ATED AND OBSERVED BEFLECTIONS {min

1022180
-0.475100
-0.380030
0327035
-0.260316
-0.219950
-0.194576

Ps

1473
151
%3

0857040
0367016
-0.279759
-0.236850
0188025

-D.16042¢
01438631

1692
151

92

-0.381873
0371954
-0.283880
-0.240935
-0.191986

-0.164226
-0.147318

16

1194
151
118

-D.835137
0303740
0223233
-0.185654
0.145444
L1283614
0110563

i1

179
151
131

-0.852393
-0.28377%
-0.203287
-0.169772
-0.132953
~0.113323
0161635

OBSERYED
DEFE.{fmm)

SENSOR
PISTANCE(mM}

[}
300
450
600
200
1200
1500

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALC

SET

EYL
EY2
EY3

Uyl
iry2
3
Uy
Uys
1ye
in7

-1.070510
-0.884309
-0.453954
-0.398788
-0.328964
-0.285942
-0.258355

1350
151
63

-0.879710
-0.493291
-0.393839
-0.34 1835
-3.277821
-6.239123
-0.214649

i1

4542
151
68

-0.892266
-0.468650

-0.366140
-0.315018
-0.255420
-0.219932
-0.197638

i4

21945
is1
82

-0.876131
-0.415213
-3.315928
-0.274040
(221561
1191248
~0.172549

2678
151
4

-0.836626
-0.369305
-0.277517
-0.234568
-0.186777
-0.159792
-0.143353

OBSERVED  SENSOR

v i)

DISTANCE ()

300
450
600
]
1200
1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
ST.ANDREWS: RWY 13-31: STA. 5+ 030 R: LOAD 704 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI(MP4)

SEF 16 12 g 14 15
EY1 2977 251 2802 4593 2374
EY? 151 159 154 151 169
EY3 §8.12 59.23 §2.95 63.52 £4.64

N ¥ OR: OBSERVED SENSOR

DEFL.{(mm)  DISTANCE(mm)

UYL 1365670 1361570 -1327300 -1.270990 -L27054D o
UYZ 0733485 0709237 -D.689485 -0.60511G -0.662804 300
UY3 -DS592777 -0.57B446 -0.558007 -0.552773 -D.540338 450
UY4 -DSI8742 0507335 -D.485006 -0.480875 -0.474586 600
UYS 0427371 -0.417181 -0399043 -039636% -0391902 900
UYE -D3TI24T -0361640 -B346910 0345548 -0.341233 1200
UY? 0335190 -0326098 -03139K4 -0313330 -D.308909 1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODUTI (MPs)

SET 9 7 10 3
EY1 1692 4T 1439 4391
EV2 151 158 151 151
£Y3 6815 11797 13708 12037
DEFL.(mm) DISTANCE(mm)
UYE -1345540 -1.010960 0972160 -0.968442 -D.899479 0
VY2 0637687 -0.304562 -D3ITMSS -DISR090 -0.364233 30
UY3 -0507918 -0.276695 0253689 -0.272078 -D.249749 450
VY4 -0439372 0222411 0204260 -0.207E36 -0.194629 500
Y5 0355383 -0.164459 -D.155696 -0.06£796 -0.132441 900
UY6 -0305282 -0.132085 .0130104 -0.132063 -0.097009 1200
UY7 0273941 0114189 0114924 -D.L14346 -D.075437 1500

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI(MPa)

SET 15 13 12 u "
EYI 1012 1022 1078 1267 B
EY2 181 151 152 154 151
EY3 5030 S0 5035 50.53 5030
: N RV ECTIONS {nm QBSERVED,  SENSOR

DEFL.(nm) DISTANCE(muim)

YLD -1.396100 -1.593100 -1.578970 -L.55489% -1.496930 0

Y2 0834659 -0.836366 -0.837004 -0.827452 -0.829048 300

Y3 -0.696395 .0.697491 -0.697965 -0.690(1% -0.685801 459

UYd 0613594 -0.616473 -0.6070(3 -0.610743 -D.607993 600
UYS 0509990 -0.510725 0511466 -0.50707¢ -0.506120 900
Y6 -0.443703 -0.444266 -0.444935 -0.441T86 -0.442820 1200
UY7 -0.400848 -0.401221 -0.40i683 -0.392395 -0.401511 1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEIL

ST.ANDREWS: RWY 13-31: STA. 5+ 030 R: LOAD 939 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULI (MPa)

SET 16 12 10 1 £] 13

EY1 4208 4583 4607 4980 4966

EY2 M1 227 178 151 180

EY3 79.19 £6.80 84.59 8.1 IR
OBSERVED SENSOR
DEFL.(mm}  DISTANCE{mnz)

UYE -LO5Z440 -1.369910 -1.394810 -1.508050 -1.306040 0

UY2 -0.628468 -0.798285 -0.720258 AL771096 -0.65F76% 300

UY3 -0.537961 -0.655998 -0.564%95 -0.580635 -0.498524 450

UY4 -0.482204 -0.592330 -0.488531 -0.502810 -0.423669 600

UYs -0.408392 -0.495944 0399897 -0.408028 -0.138043 900

UYs -035565F -0.434400 0347575 0353705 -0.287885 1200

UY? 0321448 -0393991 0314840 0320024 -0.256676 1504

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI (MPa)

SET 15 13 16 14 12

EY1L 2035 4899 4871 4900 4235

£Y2 Ky 167 264 161 268

EY3 19957 199.24 18931 199.57 197.82

A} NS OBSERVED, SENSOR

DEFL.(mm) DISTANCE{mm)

UYL -0.717779 -0.740989 -0.746345 -0.750136 -D.752152 0

UY2 -0.243280 -0.264620 -0.267072 -0.26706% -0.264462 300

UY3 -0.169931 -0.172972 -0.173991 -0.173338 .0.173996 450

Uy4 -0.032§84 -0.131733 -0.132224 -0.J31576 -0.132829 600

UYs -0.0688396 -D.087555 -D.OB7W4  -0.087285 -0.088315 900

UYS -0.064066 -0.063432 0063536 -0.063217 -0.0639H) 1200

UY7 -0.04%3%F -0.049116 -0.049182 -0.048038 -0.049520 1568

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (3MPa)
SET 14 15
EY1 4980 4989
EY2 498 499
EY3 £6.82 §4.44

Q A

uyt
Y2
Uy3
Lyd
Tivs
UYé6
iy

-0.977660
-0.676039
-0.605563
-0.559863
-(.489355
-0.438387
0408568

-L.104840
-0.800360
-0.728216
-0.678070
-0.600292
-0.542474
-0.499752

4947
494
5113

D,

-1.116680
-0.810197
-0.736347
-0.684784
-0.604158
-0.543735
-0.498787

4812
414

339

LONS (mm

<L126600
-0.81192%
~0.736950
~0.685432
-0.605939
-0.547632
-0.563613

16

4943
493
5130

-1.156680
-0.843349
0769391
-0.117650
-0.636619
-0.576220
-0.831474

OBSERYED,
DEFL.(mm)

300
430
600
900
1200

SENSOR
DISTANCE(mm)




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13.31: STA.5 + 030R

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN

RATIO

(#/rv)
0.05
015
0.53
LI8
133
438
AR
13.27
17.71

DEPTH

MAXIMUNM DEFLE

RATIO
{¥/ro)
0.05

015
053
Lig
182
438
82
13.27
17.71

PEFTH

~0:483
-0411
#0284
-0.037
-0.065
-0,015
-0.002
«0.002
-0.001

-0497
-0460
-0336
-0,158
-0,070
-0.013
=0,0a3
~0.002
-0,061

0492
0440
-030%
0142
-0.063
0014
0003
-0.002
-0.001

0478
-0.398
~0.278
-0.140
~0.06%
-6,015
-0.602
~0.002
-0.001

-0.4%4

0451
03
-0.158
0,076
-0.017
-0,00
-0.002
-0,001

13

-0428
-0.299
-0.143
~0.065
-0.014
-0.002
-0.002
-0.001

Q4TS
-0.398
~0.276
~0,138
~0.067
-0,015
-0.002
-0.002
=0.001

-0A92
-04id5
-032
-0.157
~0,074
-0.017

-0.002
-0,001,

0478
038
-0.264
0132
-0.063
0014
-0.002
-0.002
-0.001

0474
-0.385
0,264
-0.134
~0.064
=0,014
-0,002
-0.002
-0,001

-0.497
=0.461
-0340
-0.167
-0.083
-0.019
-0,603
«0.002
-0,601

-DAR4
-0413
-0.2%0
-0.143
-0.069
-0,016
-0.002
-0.002
-0.001

-0.661
-0.561
~0382
-0.178
~0.081
-0018
-0.003
«0.003
=0.002

-0.674

-D.609
-0439
-0.210
-0,095
«0.02{
-0,003
~0.003
-0.002

-0.682
-0.632
0452
-0.204
~0.087
-0.01%

-0.004
~0.003
-0,002

-0.670
-0.593
«0A20
~f198
~00RY
-001»
=0.0403
-0.003
=0.002

-0.667
-0.57%
-0401
-0192
=0,006
-0.023
=0,004
~0.003
=0.002

13

~0.681
-0.630
0446
-0.200
~0.085
-0.01%
-0.004
~0.083
-0002

-0.664
-0.573
<0405
-0.197
~0.090
=0,020
~0.005
-0.003
~0.002

-0.659
0,556
-0.3%
-0.205
~0.108
«0.026
-0.003
«0.0(3
-0.002

~0.680

-0.626
0437
=0.193
«0.0%3
-0.018
=0.004
-0.003
~0.002

14

-0.650
=0.524
-0.355
~0.175
-0.083
-0.019
~0.003
-0.003
-0.002

-0.652
-0.533
-0.36%
-0.191
-0.100
-0.024
-6,003
-0.003
=0,002

1t

~0.679
=0.621
-0.438
-0.197
-0.084
-0.018
-0.003
-0.003
-0.002

STRESS

RATIO

(pipoy
0542
0.807
0.563
0.268
0122
0.027

STRESS
RATIO
{ppo)

0240
0.805
0.564
0.279
0.139
0,033
0.005
0,004
0.003

-0.897
-0.801
-0.568
-0.258
-0,102
0021
-0.004
0,003
-0.003

-0.912
-0.856
0,633
0304
-0.142
-0.032
-0.005
0,004
0.003

-0.900
0309
0555
033
0082
016
-0,004
0,003
0,003

!zA 1) 3. 930 kl:l

12 10
088 -0MTH
0749 0T
0522 0496
0248 0245
-0.106 -0.118
L0023 0027
<004 =0.004
0003 -0.004
Y

13 16
-0A8T 0486
20765 0782
0546 -0.541
0276 0273
o 01m
0032 -0.032
0004 0004
-0.004 -0,004
0003 0.0

15 1
0500 -0.500
0805 0807
0553 BSSL
08 0226
007 -0.0%
-0.01% -0.014
0004 0,004
-0.003 ~0.003
0003 -0.00

-0.864
~0.638
-0.45¢9
-0.226
-0,113
«0.027
~0.005
~0.004
-0.003

-0.885
«0.761
~0.542
-0.275
-0.140
-0.033
-0.004
=0,004
«0.003

~0.900
-0,805
-0.546
0223
-0.0%
0,015
-0.004
-0.003
-0.003

0,900
-0,B11
-0.562 '
~0.234
~0.077
-0,015
0004
~0.003
-0,003




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

STANDREWS: RWY 13-31: STA. 5+ 120 1.: LOAD 684 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa

SET 16 12 9 13
EY1l 1593 4662 4378 3857
EY2 152 182 161 154
EY3 58 63 i o0
CALCULATED AP OBSFRVED DEFLECTIONS uin) OBSERVED ~ SENSOR

DEFL.{mmm) DISTANCE{mm)

UYL -1.288370 -1.129210 -1.090770 -L06982G -1.046830 o

Y2 -0.606307 -0.575108 -0.561%5 .0.504853 -0.479333 300
UY3 -0480447 -0.441233 .0.440552 -0.382196 -0.357980 450
Uv4 0412188 0374313 -0.38X12¢ -0.325436 -0.302585 6§00
UYS 0325640 -0.295350 0315919 -0.263586 -0.243437 900
UYé -0.271376 -0.246893 -0.276462 -0.228139 -0.210043 1200
UY7 -0.235984 -0.215586 0.251355 -0.206033 -0.189521 1500

MODULI{MPa

SET 7 3 i1 o

EY1 2471 4391 2311 anz

EY2 138 181 151 151

EY3 3t 120 181 118

CALCULATER AND OBSERVED DEFLECTIONS (min OBSERVED ~ SENSOR

STANC

UYL -0974609 -0.936145 -0.930155 -0.91998% -0.8B80877 0

UY2 -0.380929 -0.385284 -0.310379 -0.349281 -0.331996 i)

Y3 0266996 -0.263128 -0.203632 -0.22870% -0.218219 450

Y4 0214702 -0.209798 -0.161244 -0.176060 -0.173614 600

UYs 0159743 -0.156970 -0.123518 -0.122618 -0.135376 900

UYs -0.12990F -0.128766 -0.10545F -0.093818 -0.117012 12040

UY7 -0.011799 -0.111749 -0.094829 -0.076468 -0.108156 1500

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 12 13 11 10 7
EY1 1038 1016 1167 1406 247t
EY2 15t 151 151 152 158
EY3 51 51 35 69 18

CALCULATED AND OBSERVED DEFLECTIONS (miory OBSERVED SENSOR

DEEL{mm)  DISTANCE(mm)

UYL -1.501140 -1.506200 -1.452240 -1.289390 -0.97460% ]
UY2 0771377 -0.777549  -0.736247 0599277 -0.38092% 300
UY3 -0.644565 -0.651471 -0.608848 -0.478708 -0.266996 450
UY4 0572761 -0.579775 -0.538141 0415689 -0.214702 6§00
UFYS  -0.480046 -0.486742 .0.448531 -0.339310 -0.159743 900
UYs 0420992 -0.427332 -0.392038 .-D.293180 -0.12%302 1200
UY7 -0.382010 -0.388081 -0.354872 .0.261666 -0.1117%% 1500




ANSYS FEM ANALYSIS: ISOTRGPIC MODEL
ST.ANDREWS: RWY 13-31: STA. 5+ 120 L: LOAD 924 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODYLI (MPa)

SET 1 13 10 15 5
EY} 4515 1877 4282 1689 1515
EY2 151 i51 151 151 151
EY3 il 81 78 83 121

ND OBSEFRVED DEFI ONS OBSERVED SENSOR

DEFL{mm) DISTANCE{mm}

UYE -LS75760 -1.646500 -1.545100 -1.392070 -1.466540 0
UY: 0814242 -0.733644 -0.783028 -D.682547 -0.555d485 300
UY3 0647264 -0.575156 -0.608856 -0.52341L -0.467725 450
UY4 -0561846 -0.496764 -0.526015 -0.444413 -B.340942 00
UYS 0464885 -0.406362 -0.433174 0353612 -0.272109 90
UYE 0407031 -0.353663 -0.378496 -D3D07S3 -0.135373 1200
UY7 0370147 -0.320579 -0.343899 -0.267675 -0.213147 1560

; MODUL] (¥
SET 7 3 31 4 4
EY1 2471 4391 2411 TS 381
EY2 158 151 5t 151 175
EY3 118 120 180 114 102

CALCULATED AND OBSERVED DEFLECTIONS (inin) OBSERVED SENSOR

DEEL{min) DISTANCE(mm)

IYL -1.316580 -[.264620 1252150 -1.250720 -1.163860 0
UYZ 0514588 -0.520471 -0.421293 0481418 -0.468778 308
UY3 0360679 -D355453 -0.276330 0317605 -0.321059 450
Y4 -0.290036 -0.283412 -0.218B42 -0.24535¢ -D.25089¢ 600
UYS .0.215793 -0.202047 -B167696 -0.171446 -0.173004 90K
UY6 -D175482 -0.E73947 -0.143169 -0.131296 -0.128246 1200
UY7 -0.151026 -0.ES09%0 0128746 -0.107025 -0.100406 1500

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

h) 11} E)
SET 13 12 1 1 7
EY1 1016 1035 1167 1406 241
EY2 i51 151 151 152 158
EY3 51 51 55 L3y 118
CALCULATED AND OBSERVED PEFLECTIONS (mp} OBSERVED SENSOR

DEFL.(mmy DISTANCE{um)

UY1 -2.038760 -20X7810 -1.961800 -1.741800 -1.31658D [}
UY2Z 1056370 -1.042030 -0.994380 -0.809549 -0.514588 300
UY3 -0.88363¢ -0.870722 -0.822479 -0.646676 -0.360679 450
UYd  -0785830 0773725 -0.726%4  -0.561450 -0.290036 600
1YS  -0.659467 -0.64R481 -0.605911 -0.458367 .-0.245793 500
UY6 -0.578764 -0.568708 -0.520395 0396051 -0.175481 1200
UY? -0.52533F -0.516048 0479389 -0.356181 -0.151026 1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA.5+ 120 L

DISTRIBUTION OF VERTICAL STRESSES

16 12 9 13

-0.656 0.631 £.635 «0.637
-0593 -0512 -0.521 «0.529
-0.409 -0340 1348 0355
0.172 -0.154 1,158 -0.162
-0.069 0.066 2071 -.075
-0.016 0016 M7 «.018
-0.803 0,003 003 .003
~0.003 ~.003 002 «0.003
.02 -0.002 A.002 .02

M LELE N
l DEPTH]

RATIO 7 3 i1 9

(2/roy
0.05 0647 -0.633 0,649 «{).638
615 0560 0516 1568 530
0.57 0376 0342 -0.392 356
132 -0.159 «0.15¢ 41182 -0.166
.07 -0.074 -0.078 0091 -0.079
4.67 0.019 -0,020 0023 £).020
o.11 -0.004 0.0 -0.004 «0.003
13.56 -0.003 0003 0003 -0.003
18.00 -0.102 -0.002 002 4.0802

S VALUE ” 5y

" RATIO 12 13 1t 10

(&/ro)
0.05 0,662 0,662 £0.660 -0.657
415 «£.614 -0.616 £0.607 -0.600
057 0426 0430 0411 -0.413
132 175 «0.177 0.166 -0.174
2.07 -0.068 0.069 £8.067 0073
4.67 «0.016 -0.016 016 -0.017
2.1 -0.003 -0.003 0.003 -0.003
1356 0002 -0.002 0,403 «0.003
18.00 -0.002 ~0.002 H.002 A.002

0.004
0.003

11

-0.854
.69
~0.462
-0.211
-0.094
023
0.0
<0003
013

-0.874
A.757
<0499
-0.215
-0.100
-0.126
-0.045

-0.H13

~0.894
-0.828
0568
«0.231
=0.091
0021
-0.005
=0.003
L3

LOAD 3:924 kPa

13 10
-0.836 -0.856
1801 -0.702
1555 0.469
«0.240 0215
~0.104 -0.097
-0.025 0.024
-0H5 0.004
-0.003 -0.003
-0.003 -0.003
3 il
0855 4.875
0,697 £.763
0462 £.526
«0.215 £.244
-0.105 £0.123
0027 -0.032
-0.005 0.005
-0.004 £.004
-0.003 0.003
12 11
0894 -0.892
1330 0,320
D575 0.555
£.236 -0.225
0092 D.090
-0.022 0.022
0005 -0.005
0003 -0.003
-0.003 0.003

15

0854
«0.797
«0.552
0.240
0,104
0.025
-0.005
0004
-0,003

9

«.861
«0.714
-0.450
-£.223
-0.106
«£.027
«0.005
-0.004
-0.603

RATIO
plpo
0.945
0.822
0562
0.250
0.112
0.027
0.005
0.004
0.003

RATIO
p/pe
0.937
0.792
0529
0.239

0.114
0.030

0.005
0.004
0.003

RATIO
p/po
0.961
0875
0.597
0.247
0.102
0.025
0.005
0.004
0.003




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS; RWY 13-31: STA. 5+ 480 L: LOAD 500 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBULI (MP2)

SET

EY1
EY2
EY3

1yl
2
3
Uy4
UYS
Yé
Uy7

u

2199

-0.8835826
~0.434192
-0.339461
-0.2918%0
-0.235268
-0.201031
-0.179165

14

3537
154
64

-0.883271
-0.4807%0
-D.382867
-0.334136
-0.277501
-0.243140
-0.22107%

13

1710
151
104

-0.808103
0344380
-0.158830
-0.219478
-D.176997

-D.153304
0138762

iz

1338
151
106

-0.508344
-0.336057
-0.250823
~0.21E563
~0.169650
-0.146561
-0.132454

13%0
225
81

-0.703227
-0.349717
-0.287112
-0.252021
-0.207185
-0.178893
-0.160453

DISTANCE(mni

DEFL.{mm)

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MOBULL(MPay

SET

EY1
EY2
EY3

Uyl
Uy':
Wl
Uy4
UY's
LUY6
uy?

8

1692
151
105

-0.792829
-0.327583
-0.242515
-0.203631
-0. 162033
-0.139058
-0.£25027

7

wn
158
118

-0.688393
-0.280894
-0.19577%
-0.1569355
-0.116695
-0.094853
-0.081624

4391
151
120

-.655135
0284744
~0.193906
~0.153621
0114787
0094068
~0.0816LE

12

3086
151
177

-0.634660
-0.231544
-0 B4 7648
~0.FE4044
-(.084768
-0.070684
-0.052448

3778
151
L56

-0.622601
-0.239408
-0.154314
-0.119951
-0.050071
-0.075430
-0.066782

OBSERVED
DEFIL{mm)

L]
300
450
00
900
1200
1560

SENSOR
DISTANCE(mm}

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET
EYE
EY2
EY3

CALCULATED AND OBSERVED DEFLECTIONS {mm}

[0 ¢1
Uyz
mns
Uyd
Uys
Y6
7

1735
151
63

-0.908306
~0.442741
+0.350363
-0303694
-0.247806
-0.214081
-0.192576

3244
151
T

-0.856308
-0.450565
-.3532%68
-0.306648
-0.252743
-0.220566
-1.206049

1526
151
83

-0.857573
-0.385107
-0.297290
-0.254802
-0.206427
-0.178424
-0.160955

1432
0

-0.782834
-0.451889
-0.181878
0342198
-0.289068
-0.254001
-0.230284

9

1758
ESL
93

-0.785019
-.365044
-0.273288
-0.231489
-(.186528
-0.161062
-0.145305

OBSERVED
DEFL.Gnm)

0
300
450
600
900

1200
1500

SENSOR

DISTANCE{in)




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 480 L: LOAD 704 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULL{MPs)

SET

EY1
EY2
EY3

CALCU

Uyl
Y2
Uy3
Uyg
Ys
Uys
Y7

1

2034
151
3

6

1324
151
83

Yy ND OBSERY

-1.240130
-0.605910
-0.476274
-0.412587
-0.338319
-0.294164
-0.266210

1245410
0865427
-0.440575
0378991
-0.308538
-0.267650
-0.242040

327
151
76

-L.219910
-0.598802
-0.469058
0.486124
£.333715
200939
-0.263936

j1id

1474
135
113

NS iy

-1.098250
-0.446808

-0.331570
-0.278863
-0.22313%
0492704
-0.174173

8

1913
56
08

-LOTO8E0
-0.453907
0336224
-0.282684
-0.225838
-0.154441
0475241

OBSERVED SENSOR
DEFL.{mm} DISTANCE(mm)

[
300
450
600
900
1200
1560

OPTIMIZATION CRITERION: MAXTMUM DEFLECTION

CALCUEATED MODULI (MPa)

SET

EY!
EY2
EY3

<

Uyl
vz
Uys
yd

Uvs
n7

3

1692
151
68

-1.293540
-1.628333
-0.498380
(1432404
-0.353282
1363418
-0.274946

14

1848
151
=

-1.256120
-0.614566
-0.483956
-0.418733
-0.343215
-0.298507
<0.270077

3618
151

~1.197380
~0.637909
D501050
-0.434022
-0.338369
0313325
-0.284500

1n

1188
B30
S

-1.141350
-0.447166
-0.330593
-0.276943
-0.220719
-0.1903714
-0.171993

1331
15
143

-1.052350
-0.371964
-0.267314
-0.220024
-0.173889
-0.150146
-0.135949

DEFL{mm) DISTANCE(mu)

0
300
450
00
S0
140
1500

CALCULATED MODULL(MPs)
SETY 10 i1
EY1 1952 1244
EY2 {51 151
EY3 55 51

CALCULATED AND OBSERVED DEFLECTIONS (mi)

Y1
Uy2
i3
tyd
Uys
ys
uyi

-1.401140
-0.751891
-0.615012
-0.542974
-0.453187
-0.396938
-0.360139

-E.491860
-0.801927
-0.665470
-0.590312
-0.494574
-0.433650
-3.393274

4482

152
68

-1.148910
-0.637931
~1.501416
-0.432631
-0.355252
-0.308743
-0.278655

4
158
118

-0.959258
-0.395498
-0.275657
-0.220993
-0.164306
0133353
-0.814926

4391
151
120

-0.922431
~0.4530920
-0.273020
-0.216299
-0.161521
-0.132444
-0.£14908




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5 + 480 L: LOAD 962 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

EY1
EY2
EY3

410
40
122

1£]

4557
£86
2

4746
196
132

4077
200
134

Uyl
uy2
uy3
Uvd

UYs
uy?

-E014850
-0.537752
-0.428378
-0373292
-0307943
-0.268024
-0.242274

-1.008010
0503809
0389444
033431
0272119
235511
A0.212400

-LA51190
-0.542534
-0.399312
-0.334188
-0.266941
-1.229483
-0.206427

-1.08734¢
0507277
-B.3719G7
-0.310577
-0.247851
-0.213063
0191702

-1.092870
-D.5001 5
-0.368611
-0.309025
-0.247021

-0.262634
-0.19£520

OBSERYED.
DEFL.(mm)

SENSOR
DISTANCE(mm)

1200
1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MPay

SET

EYL
EY2
EY3

CALCULATED AND OBSERVEDR DEFLECTIONS (mm)

uyl1
Y2
Y3
Uyd
UY3s
Uys
uy7

2

4389
30
108

-0.866850
-0.445315
-0.351809
-0.302116
-0.23%489
-0.199737
-0.173494

10

4809
24
175

-0.901705
0.379370
264710
-0.214613
0164665
-0.137780
D.121524

1L

4946
212
194

-0.904883
-.368647
-0.249808
-0.199907
-0.153213
-0.12908%
-B.114661

-1.9756254
0.376598
-0.149880
0193560
-0.136760
0.10663%
~0.08RE16

4346
191
164

-1.051750
-0.457211
-0.322523
-0.264132
-0.208307
-0.179253
-0.161812

OBSERVED,
DEEL.(mm)

SENSOR
DISTANCE(mm)

1]
300
450
500
200
1200
1500

OPFIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MOPULI (D PaY
SET 10 13
EY( Ersn 4189
Y2 471 452
EY3 104 115

CALCULATED AND OBSERVED DEFLECTIONS {mm}

UYE
Y2
Uyl
Uyd
Uys
ys
Y7

-0.848674
-0.498190
0432874
0391808
-0.314154
-0.294692
-0.267419

-0.773342
-0.455329
-0.389205
-0.351007
-0.299537
-0.265202
-0.241734

1194
492
107

-0.822476
-0.466656
-0.403640
363028
-0.303599
-0.266133
-0.238960

8

4101
398
€5

-LOT4240
-0.716967
-0.635513
-0.585146
-0.512249
-0.460146
-0.422599

4389
310
s

-1.866850
-0.445315
-(.351909
-0.302116
-0.239489
-.199737
-6.173494

OBSERVED
DEFLA{mum

SENSOR
DISTANCEOnN

a
304
450
50
200
1200
1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA.5+ 480 L

DISTRIBUTION OF VERTICAL STRESSES

M lQ'ﬂDl""mlSE'!.
SET RATIO n 14 i3
(z/ro)

51 0.05 470 06461 D474
525 a16 0401 0371 0415
S49 059 -0.260 0246 -0.285
573 132 «0.121 0014 13D
597 204 0.053 0051 Q061
S121 4.62 0013 h912 0I5
S148 9.07 0.002 0002 0003
$169 13.51 D002 L0002 0002
5193 17.96 0001 0001 aoem

MAXIMUM DEFLECTION
?

0474 0469 0457
<0416 0393 L0357
0.286  0.257 0233
-0.13% 0115 013
0.062 0055 0.057
015 05 005
03 0003 0003
AL{H12 -4.002 A.002
- 0000 0001

RMS VALUE OF DEFLECTIONS

RATIO 6 1 3

SET
(Zro)

s1 005 -0.474 463 0476
525 0.16 -0.413 4374 0420
549 059 0281 A.245 0287
573 132 0125 4112 0129
597 .04 0.055 D051 -0.088
S 4.62 £.013 0012 0014
S1d5 9.07 0002 0002 0002
5169 13.51 0002 0002 0002
5193 17.96 -0.001 -0.001 -0.001

12

0.476
£.420
4.286
-0.129
«0.661
0,015
-0.003
D0.002
-0.001

12

464
1381
-0.255
-0.124
-0.065
-0.017
0.3
~0.002
0.0

0475
0415
0281
1120
-0.047
0.010
-0.602
-0.002
0401

0466
0387
-0.259
0121
0058
«0.014
-0.002
-0.002
~0.001

-0.664
-0569
0385
-0.174
0078
~0.019
0,003
-0.003
<0.002

0668
585
0300
0177
-0.077
0018
0003
0003
0002

10

-0.665
0572
-0383
-0.167
-.070
0016
£.003
1,003
-0.002

LOAD % 704 KP'a

[3 4
0673 -0.662
-0.598 -0.561
-0.403 0379
1176 0173
£0.079 0078
-0.019 L9
A.004 0003
~0.003 -0.003
A.602 ~.(H12
14 10
0665 «0.649
0573 -0.519
4375 0338
4160  -0.155
44072 0071
L£.018 0017
~1.(HM 0,003
0.003 0003
0002 -0.002
11 9
A.673 -0.643
~0.599 0.496
<0394 <0310
-0.161 -0.138
0.067  -0.063
£.016 -0.016
-0.004 -0.003
£.003  -0.0603
.00z 0.002

it

.67
0.595
-0.406
-0.183
-0.087
£.021
-0.004
~0.003
0.0062

1

£.675
+0.608
0.417
-.186
-0.088
«.022
.04
0003
0002

A.660
0.553
£.361
£.161
£.078
0,020
-0.004
-0.003
0.002

£.666
0576
390
-0.178
-0.085
2021
-0.004
~0.{H13
~L002

-0.896
-0.741
«0.489
0,220
0,097
4.023
LGS
-0.003
-0.003

2

D905
-1.767

0503
-0.215
-0.090
«0.021
045
-0.004
-0.003

-0.935
0877
0591
0234
-0.087
-0.020
-0.005
-0.003
-0.003

3:0

0894
-0.735
«0.488
0224
-0.103
-0.025
S5
-0.004
-{1.003

10

0801
0728
0488
0235
017
0.029
0.005
-0.004
0.003

1917
1811
0537
-0.220
-1.086
-0.020
-0.005
0003
-0.003

i}
14

-1.886
0.1
-0.469
0,225
-0.110
-0.627
0,005
-0.004
0.3

«0.88%
-0.719

-0.482
«0.236
-0.121
A.031
-LHIS
-0.004
-0.003

12

-0.942
-0.901
«0.618
-0.247
0.090
~0.020
-0.005
-0.604
-0.003

-0.856
-0.7111
«0.470
0.225
0,110
-0.028
£.005
.004
A.003

5

«).89%
~1.746
-1.490
-0.224
-0.116
A.029
0,005
-0.004
-0.003

-0.914
-.798
0521
4).206
-0.073
A.016
<0.004
-1.603
-0.003




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 660 L: LOAD 511 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.

CALCULATED MODUI1 (MPa)

SET 9
EY1 4067
EY2 158
EY3 168
LCULATED AN
iYL -0.726772
i .0.343727
iyl  -0.251085
uYd  -0.200714
UYs  -0.169052
s -0.147034
7  -0.133444

6

4477
151
e

OBSERYE

-0.693005
0321116
-0.229136
0188659
-0.150523
-0.130540
-0.18351

3 IE

4841 4608

51 £51

126 128
CTIONS (nim
-0.673721 -0.675T2
-0.31064%  -0.306985
-0.218836 -00.2157892
-0.178589 -G.17623D
-0.141607  -0.140000
-0.122608 -0.120470
-0,11108%  -0.110262

8

3247
13
137

-0.693757
-0.290324
-3.201813
-0.164417
-0.129718
-G.112144
-3.101594

OBSERYED SENSOR

DEFL.{mm)  DISTANCE{mm)

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)

SET
EY1
EY2
EY3

CALCULATED AND OBSERVED DEFLECTIONS ¢

Uyl
2
13
yd

7

2471
158
118

-0.698599
-0.285471
-0.198944
-0.159526
-0.119139
-0.097322
-0.083975

14

4598
151

-0.673796
-0.308501
-0.21ETRG
-0.165184
-0.116261
-0.088227
-0.070413

4391
151
120

-0.666377
-0.289547
-0.197438
-0.156328
-0.117046
-0.096379
-0.083821

3781
E7S
£02

-0.612449
-(.258001
-0.175669
-0.136821
-0.695034
-0.071133
-0.656035

119

3835
151
186

-B,606860
0221714
0134723
-0.099577
-0.070234
-D.036745
-0.048948

DEFL(mm)  DISTANCE(mud

303
450
60
pligg
1260
15¢0

AL
SET
EY1

EY}
EY3

2471
158
13

4050
151
|2}

3781
175
102

2000

[y}
Yz
[ &)
VY4
s
Ys
wr

-0.698589
-0.285471
-0.198%44
-0.E59528
-0.EE9E39
-0.087322
-0.083975

-0.666377
-0.289947
-0.197438
-0.156318
0117046
-0.096379
-0.083821

-6.639849
-3.257040
-B165445
0125247
-.08685%
-0.066716
-0.054541

612449
0.258001
175569
136821
0095084
0071133
0055035

-N.£01803
-0.240251
0170485
-0.136044
0095672
0071537
-DA560635

OBSERVED SENSOR
BEEL{mm  DISTANCE{mm)

o
300
450
600
<00
1100
1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

STANDREWS: RWY 13-31: STA. 5+ 660 L: LOAD 711 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI {MPg)

SET 4 16 8 14 11

£Y1 2046 3930 4947 4544 4298

EY2 181 151 151 151 151

EY3 109 101 103 o2 114

Ly ATED AN bt QBSERVED SENSOR
DEFL.{rn DISTANCEGnm}

UYL -1.093320 1038030 -1.002610 -1.003020 -G.983677 i}
UY2 -0.469366 -0.49433% -0.495959 -0.483631 458271 300
Y3 -0.345700 0365363  -11.364222  -0353062 -0.329837 430
Uyd -0.290019 -0.307438 0303819 -0.293842 -0.272981 600
UYS -0.232807 -0.249359 -0.244867 -0.235313 -0.2i8447 200
Y6 -0.201852 -0.287468 -0.212980 -0.203323 -0.189493 1200
UY7 -0.182837 -0.107484 -0.193218 0181482 -0.171760 1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

>, h TEA LN
SET 7 i 3 4 9
EY1 pLY} 4107 4391 3781 3944
£Y2 158 151 151 178 151
£Y3 118 B 120 102 17

< 2D AN hi SENSOR

DISTANCEGnM)

Uyt -0.072023 -0.95231% -0.927190 -0.852155 -0.851288 0
UY2 0397200 -0.44472% -0.463429 0358980 -0.320122 300
UY3 -0.276808 0310129 -0.274713  -0.244424  -0.198358 450
UY4 -0.221963 -0.245K4 0217513  -0.100371 -0.148753 €00
UY5 -0.165768 -0.17731% -0.162857 -0.132299 -0.107007 200
UYSs -0.135412 -0.138464  -0.134101  -0.098974 -0.087611 1200
UY? -0.116842 -0.E13757 0116628 -0.077966 -0.076349 15300

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCULATED MODULT (dMPa)
SET 9 7 k) 4 8
EY1 4482 N 4191 3781 4101
EY? 152 158 151 175 398
EY3 €3 331 120 102 65

OBSERYED SENSOR
DEFL{ion))  DISTANCE{mm)

TY1 -L142870 -0.972023 0927190 -G:8S2ISS  -0.769796 LU

Y2 -0.632352 -0.397201 -0.403429  -(.3S3980 -0.511204 RIGH
Y3 0497200 -0.276808 -0.274713  -.244424 -0.454315 450
UY4 -0.43009F -0.221963 -0.217M13  -0.19031H  -0.420479 £00
UYS 0356064 -D.165768 -0.162857 -0.132299 -0.372412 980
VY6 -031F573 0038412 -0.E34101  -0.098974 -0337724 1200
UY7 0280377 -0.116842 -0.FF6628  -0.077966 -0.312304 1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

STANDREWS: RWY 13-31: STA. 5+ 660 L: LOAD 982 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODUL1 (3Px

SET 4 L1 S I 1

E¥E 4389 4348 3527 4946 2000

EY2 316 9 03 164 200

E¥3 108 i64 166 194 160

CALCULATED AND OBSERYED DEELECTIONS (o) OBSERVED SENSOR
DEFL.(omm)  DISTANCE{muon}

U¥L -0.865796 -1.070150 -0.991171 -1.081800 -1.156500 0
UY2 -0.441490 -0.466641 -0.3B3384 -DJISBSG -0.461696 3
UY3 0348986 -0.329205 -0.254405 -D.280887 -0.32804% 450
ind 0300886 -0.269282 -0.196910 -D.217534 -0.26143% 600
UYS -0.24E468 -0.212504 -0.139654 -D.165413  -0.183856 900
UYs -5,203453 -0.183316 -0.100440 -D141421 -0.037474 1200
Y7 -0.177880 -0.165745 -0.09120% -0.127402 -0.107722 1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULIMEa
SET 2 5 10 8 &
EY1 4389 527 4809 4101 4346
EY? 310 203 178 398 19
EY3 i 166 175 33 164
C B A ON: OBSERVED SENSOR

DEFL{mm) DISTANCE(nm)

Yl -0.865796 -0.991171 -1.088190 -1.063210 -1.070150 ¢

UYD -0.441490 -0.383384 -038241d4  -0.706052 0466641 300
VY -0348986 -0.254405 -0.23639% -D.627478 -H.329105 450
UY4d -0.300886 -0.196910 -0.[74585 -0.580746 -0.269282 600
UYS 0241468 -0.139654 -0.118784 -0.514358 -0.212504 GO0
UYE 0203453 -0.109440 -0.091021 -0.466449 -D.183316 1200
UY7 0177880 -0.091202 -0.074590 -0.431340 -0.165745 1500

LCUL, M JL.
SET 9 2 8 1
EY1 4870 4389 4101 4348
EY2 453 310 398 191
EY3 1% 108 €5 164
CALCULATED AND OBSERVED DEFLECTIONS (inin) OBSERVED SENSOR

DEFL.uis)  DISTANCE{mun)

iyl -0.55¢036 -0.865796 -L.063210 -LOTOES0 0991171 o

Y2 -0.250445 -0.4414%0 -0.706052 -0.466641 -0.383384 300
Y3 -0.088954 -0348986 -0.627478 -0.319205 -D.254405 450
U¥4d  -0.156829 -0.300886¢ -0.580746 -0.26928: -0.196910 600
UYS  -0.017593 -0.241468 -0.514358 -0.212504 -0.139634 900
UY6 0692899 -0.203453 -0.466449 -0.183316 -0.169440 1200
UY? -0.676451 -0.177880 -0.431340 -D.185745 -0.091202 1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA.5+ 660 L.

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN

0.469
0368
-0.234
0104
-0.049
0,013
-0.003
.002
.00t

MAXIMAIN DEFLECTION

DEPTH 7
RATIO
0.08 -0.479
0.25 -0.400
0.95 -0.250
217 0.102
339 0.047
7.33 -0.013
14.00 £0.003
20.67 «A£.002
2733 «£.001

0.467
0361
-0.229
0,104
0,050
0.084
-£.003
£.042
-0.001

10

-0.466
0357
-0.215

-0.041
-0.011
0003
A.062
<0001

RMS VALUE OF DEFLECTIONS

DEPTB]DEFTH]| 7
RATIO
0.08 0.479
Q.25 A.400
0.95 -0.250
217 £.102
3.39 0047
133 -0.013
14.00 -0.003
20.67 -0.042
2733 -0.001

0467
£.364
£0.228
0.102
-0.049
-0.013
-£0.003
0.002
-0.001

LOAD 1: 5H kP2

-0.465
4.356
-0.225
-0.103
-0.050
-0.014
-0.003
-0.602
-0.001

-0.467
0364
-{.228
-1.102
-0.049
.03
.03
.02
1N

0.469
0368
~0.235
-0.105
0,050
-0.014
0.003
-0.002
-0.001

-0.466
-0.360
-0.228
-0.104
-0.051
0,014
-0.003
-0.002
-0.001

-0.472
-0.382
-0.239
-0.09%
0,044
~0.012
-0.003
-0.002
-0.001

RATIO
(B/po)
0.949
0.776
0.490
0.206
0.094
0.026
0.005
0.004
0.003

-0.670
0570
-0.365
-0.150
-0.069
-0.018
-0.004
-0.003
0.002

=0.666
-0557
348
0141
£.065
£.018
0.004
4.003
-1.002

-4.650
-0500
0300
-0.122
-0.053
-0.014
-0.{H13
0.2
-0.002

16

0.653
0518
0.331
0,146
-0.063
-0.018
-0.004
-0.003
0.002

10

£.648
0494
-0.298
125
2457
24016
D44
-0.003
-0.002

-0.666
0.557
0.348
<0141
0.065
£.013
0.004
-0.003
-0.002

LOAD 2: 704 kP2

0.646
£.493
0305
0.135
-0.064
0.017
-0.004
-0.003
A).H12

3

LG49
1506
318
141
0,068
019
-0.004
0.003
0.002

-0.649
0.506
0318
D141
.068
20.019
-0.004
-0.003
-0.002

14

-0.649
0.502
0317
«0.142
«0.067
-0.018
-0.004
-0.803
-0.602

«0.657
-0.532
-0.332
1138
-6l
0017
-0.004
-0.003
-0.602

0.657
«0.532
0332
-0.138
-0.061
-0.017
-0.004
«0.003
«0.602

-H0.675
0589
0369
-0.132
«0.044
-0.010
-0.003
~0.002
-0.002

RATIO
(p/po)
0930
0740
0462
0.198
0.093
0.026
0.005
0.604
0.0603

RATIO
®/po)
0.937
0.762
0473
0.192
0.083
0.022
0.005
9.004
9.003

0923
-0.781
0492
“0.191
-0.075
D.019
D05
-0.603
-0.003

0923
-0.781
-1.492
-0.191
-0.075
-0.019
-0.005
-0.003
-.603

-0.932
0808
0502
-0.188
-0.076
0020
0005
«0.004
-0.003

3

-0.907
-0.727
0456
-0.197
-.094
0026
-0.005
AL{H4
-0.003

-0.916
-0.760
~0.478
~1.199
~1.093
-.026
-0.045
-0.004
0.003

-0.923
-0.781
«0.492
-£.191
4.075
~0.019
-.005
-0.003
-0.003

LOAD 3: 962 kPa

-0.916
0,760
0478
£.199
0.093
£0.026
-0.005
0,004
-0.003

-0.900
.712
0.455
0.207
-0.101
029
£.005
£.004
-0.003

-0.933
L0813
D509
0.183
-0.061
-0.014
-0.004
«0.003
«{.003

n

-0.897
0,694
-£.443
-£.207
0.106
£.030
-0.005
-0.004
-0.003

£0.933
0.813
0.509
«£.183
£.061
0.014
0,004
£.003
0,003

L7
0.727
0.456
0197
0.094
«0.026
-0.005
«1.004
.03




ANSYS FEM ANALYSIS: ISOTROPIC MODEIL

ST.ANDREWS: RWY 13-31: STA. 5+ 840 L: LOAD 498 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET 13 i1 8 15 14
EY1 4934 4987 4983 4935 3564
EY2 151 151 164 157 151
EV3 60 €3 52 [3Y 24

UYL -0.820957 -0.853326 -0.807637 -0.798183 .0.7876%1
Y2 -D.455157 -0.492223 -0.460080 -0.440838 -0.392118
UY3 -DIS2885 -0.390114d  -0.365623 0344940 -0.298047
UYd -0,209787 -0.338402 -0.316332 -0.296574 -0.253521
UYS -0.237920 -0.283512 -0.257970 -0.24148% -0.204943
UY6 -D.200198 -0.245052 -0.2220010 -0.208503 -0.177010
UY7 0176008 222323 -0.198748  -D.18756T  -0.159597

OBSERVED SENSQ
BEFL.{mm) DISTANCE{mm)

1]
300
450
600
200
1200
1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

) DA )
SET Y 1o 11 7 3
EYI 1691 2038 1381 471 41N
EY2 151 151 151 is8 151
EY3 83 14% 163 118 1200
SALC i) NS

UY1 0859567 -0.693000 -0.691533 .0.687947 -0.653874
Y2 -0389894 -0.24983%8 -0.244325 -0.280502 -0.284015
Y3 0360693 -0.16894F -0.165864 -0.195634 -0.§93545
UY4 -0.2570F4  -0.135388  .0.134340 -0.156795  -0.153385
UYS 0206659 -0.403464 -0.E05E68 -0116252 -0.014335
Y6 0177464 -D.086564 -0.030469 -0.094248 -0.093541
Y7 -0.159380 -0.076722 -0.08£738 -0.081007 -0.081086

SENSOR
DISTANCE (i)

300
450
£00
90

1200
1540

OPTIMIZATION CRITERION: RMS YALUE OF DEFLECTIONS.

CALCULATED ) ULL{MPa

SET B 11 9 13 i4
EY1 1864 4605 385¢ 1621 3421
EY2 151 151 151 185 15
EY3 &4 58 9 5% 82

CALCULATED AND OBSERVED DEFLECTIONS (mm)

UY! -0.938383 -0.853751 -0.B47530 -0.894285 -0.803826
UY2 -0.475752 -0.475097 -0.459208 -D.4B586S -0.403709
TUY3 -D.380001 -0.372509 -0.361102 -0.405672 -0.308673
UY4 -D.330401 -0.319093 -0.312373  -0.3603d2 -0.263079
UYS -0.270285 -0.255790 -0.256735 -0.301018 -0.212942
UY6 -D.233846 -0.2[16879 -0.223562 -0.26337 -G1R4015
UY7 -0.210609 -G.ISEB41  -0.202587 -D.23865F -0.165995

OBSERVED SENSOR
DEEL.muy  DISTANCEGnm)

300
450
500
o00
1200
1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5 + 840 L: LOAD 703 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI APy

SET 1 3 16 14 5
EY1 4863 4819 Y 3984 4405
EY2 151 151 151 1531 154
EY3 €5 n &7 84 72

OBSERVED SENSOR
DEFL{mny DISTANCE{mm)

UYL -1.171630 -1.158840 -L.119330 -1.099750 -L.08S120 51 [
UY2 -0.650358 -0.638325 -0.530500 -D.555647 -0.551185 360
UY3 -D.508698 -0.498779 -0391314 -0.421233 -0.4118Ef 450
UY4 0436823 -0.420421  -0.320667 -D.35722 -D.342438 600
UYs 0354751 .0352311 -0.236727 .0.28B0O7 .0.263%50 Bli]
Y6 -0303460 -0.30681S -0.186070 -0.248368 -D.2£7436 1208
UY7 0274111 -0.278676 -0.154087 -.223744  -0.188191 1560

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MOBULL(MP
SET 14 12 1 9 ]
EY1 1967 1057 FE92 1190 1160
EY? 152 182 177 154 151
EY3 £2 70 £5 92 1
N ¥ B SENSOR
DISTANCE(nm)
UYE -1341360 -L.242%10 -1.231240 -L.204070 -1.164870 1]
UY2 -0.698317 -0.520080 -0.608786 -0.513779% -0.462404 K1ii}
1Yl -0.564105 -0.392679 -0.49200r -D396568 0343945 450
Y4 -0.494389 -0.324310 -0.428064 -0339013 -0.287529 [114]
VYS .0.408824 -0.240113 -0.343007 -0.273474 -0.225860 %00
UYs 0356588 -0.189637 -0.2904774 -0.236054 -0.191722 1200
Y7 -0323231 -0.158059 -0.261899 -0.213062 .0.171035 1500

M ULI{MPs
SET 10 o 11 12 7
EY1 1952 4482 1244 907 2471
EY2 151 152 151 151 158
EY3 58 &8 51 52 18
CALCULATED AND OBSERVED DEFLECTIQNS () OBSERVED SENSOR
DEEL.{mny DISTANCE(n)
UYE 1413600 -L156780 -1L.505950 1401460 -0.971138 0
TY2 -0.760519 -0.643609 -0.811475 -0.802037 -0.395970 300
UY3 -0.621654 -0.505785 -0.672897 -0.658162 -0.176166 450
UYd -0.547492 -0.435663 -0.593389 -0.581830 -0.221339 600
UY5 -0.454416 -0356037 -0.495986 -0.486660 -0.164107 900
Y6 -0.396511 -0.308310 -0.433152 -0.426%19 -0.133045 1200
Y7 -0.359015 -0.277760 0391938 -0.387991 -0.114353 1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 840 L: LOAD 972 kPa

OPTIMIZATION CRITERION:

"AREA" OF DEFLECTION BASIN.

CALCULATED MODUEA (MPz)

SET

EY1
EY?
£Y3

9

4794
261

130

8

3989
244

t4o

4693

4704
226

13¢

1o

4905
305
£38

Uyl
Uy
Y3
U4
s
UYs
Uy7

-0.950827
0471135
-D.364141
0311774
-D.251643
0216248
0194079

-0.995046
-0.473872
-0.362898
-0.310028
-0.251315
-0.21796
-0.196%97

098419
-D.471331
-0.357077
-0.303394
-0.244646
-0.211031
0190294

-1.0i8620
-0.486281
-0.366487
-0.311004
-0.251570
-0.218028
-0.197400

-0.827233
-0.4069656
~0.316659
-0.272674
~0.222530
-0.193257
0174957

SENSOR

DISPANCE{nm)

0
300
430
600
o0
1200
1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET

EY1
Y2
£Y3

Uyl
uYz
3
irvd
ys
UYs
7

1

4943
267
197

N

-0.784771
-0.323738
-0.226847
-0.183690
-0.138864
-0.114312
-0.099515

jie

4795
265
18%

OBSERVY]

-0.785136
-0.317573
-0.218833
-0.174199
-0.127144
-0.101197
-0.085583

4389
30
108

-0.886369
-0.457145
-0.36E151
0305189
~0.24337
-0.201888
0174803

35827
3
166

-0.988761
-0.380860
-0.252893
-0.195838
-0.138111
-0.107408
-0.089145

4861
E61
151

-1.050340
-0.408113
-1.249013
-0.18231
-0.125351
-0.098243
-0.081604

SENSOR

DEFLGnm)  DISTANCE(m:m

360
450
600
200
1200
1500

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET

EY1
£Y12
EY3

CALCULATED AND OBSERVED DEFLECTIONS (muy)

Uyl
uyz
UY3
LEL ]
Uys
UYs
uy?

TED M

4623
498
51

-0.880019
-0.580097
-0.505864
-0.454779
-D.374648
-D.313624
-0.267615

DPa

i

4990
496
51

-0.869673
-0.568434
-0.493486
1442324
-0.362428
-B.3019%63
-3.256572

4982

-D.B15886
-0.521112
-0.446036
-0.395380
-0.317128
-0.288522
-0.214921

3840
499

-0.866307
-0.551616
<0.476461
-0.423945
-0341134
-0.278196
-0.230912

4991
497
123

-, 779569
-8.482978
-6.410506
-0.362148
-0.288151
-0.233240
~3.192704

SENSOR

DISTANCE(on)

L]
300
450
600
S00
1200
1500




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

ST.ANDREWS: RWY 13.31: STA. 5+ 840 L.

DISTRIBUTION OF VERTICAL STRESSES

"AREA" OF BASIN

(Zro)
2.08
0.25
0.84
L87
2.89
6.73
13.40
20417
26.73

13 1§

-0.453  0.453
-0345 0344
«0.217 223
<113 0108
053 D451
2012 0.2
4002 0002
0002 0002
001 -.001

9 10

0473 £.470
D415 0,406
0290 0.284
0137 4141
0064 L.073
D015 -0.018
0002 0.003
0002 0.002
0001 D001

S

8 1

0470 £H.454
0407 0353
0276 -0.234
0126 0115
0057 0053
0013 0012
0H2  0.002
002 H.002
0001 0601

LOAD 1: 498 kI'n

-0.454
-0.352
-0.231
~0.111
-0.051
-0.012
-0.002
.00z
0,00t

11

A.47L
410
-.288
-0.144
«0.075
~0.018
-0.003
«{L.002
0,001

0458
-0.362
-0.243
-0.120
-0.057
-0.013
-0.002
002
-1.801

0.484
0351
0.233
AL16
-0.055
2013
00z
0002
0,001

-0.467
-0.392
-0.262
-0.123
«.061
-0.015
-0.003
«0.002
-0.001

13

0.476
-3.427
-0.299
-0.134
-0.056
0,012
-0.002
-0.002
-0.001

0460
-N369
~0.249
~0.124
0461
.14
-0H2
002
0,041

STRESS
RATIO
(p/po)
0.913
0.707
0.467
0.229
0.109
0.026
0.005
0.004
{1002

& P RESS

RATIO
P/po)
0.932
0.770
0521
.246
0.112
0.026
0.005
0.004

0.603

11

-0.640
=0.492
0325
-0,162
-0.077
-0.m18
<0003
«0.0H13
-0.02

0,664
0572
-0395
0,185
-0.083
0,019
-0.003
~0.003
0002

«0.664
L0572
49391
-0.17%
-0.078
A.018
-0.003
<0003
-1.002

LOAR2: 703 kPa

0.640
£.492
0324
-0.161
£9.078
-0.019
«0.003
£).003
£.002

12

0677
0.618
0.439
«£.201
0.088
0,020
A.004
0.003
-0.002

643
{1495
.316
-0.147
-0.070
£0.017
-0.003
0.003
-0.002

-0.652
-0.534
0362
0.173
-0.080
-0.018
-0.003
«0.003
<0.0H2

0.677
0.619
-0.438
<0.198
0.084
-0.019
£.004
-0.003
-0.002

11

-0.673
-0.599
0403
0174
£0.074
-0.017
0.004
0.003
0.002

A).645
-0.510
1340
-0.168
-0.083
-0.020
~0.003
~0.003
~0.002

-0.675
~0.612
-0.435
~0.204
-0.196
022
-0.004
-0.003
=0.{H2

12

«0.654
0538
0363
0171
0.075
-0.017
-0.003
«0.003
.00z

«0.643
~0.501
<0334
-0.166
-0.079
-0.19
-0.003
~0.003
-0.602

STRESS

RATIO
(plpo)
0.958
0.863
0.608
0.281
0,127
0.029
0.005
0,004
0.003

-0.906
0,752
0511
-0.245
0116
-0.427
0.005
-0.004
-0.003

-0.906
-0.755
1520
-0.259
-0.130
~.031
0005
004
-0.003

16

0927
-0.815
0535
-0.210
-0.068
-0.013
D005
0003
-0.003

LOAD 3: 977 k¥Pa

£.910
0764
1516
0.244
118
£.02%
0,005
0,004
0.003

10

-0.907
-0.756
£.519
-0.256
-0.128
D031
.05
-1.004
.03

11

-0.925
-0.809
0.537
£.215
0.069
£.013
0.005
-0.003
«£.003

«0.904
0.744
-D.505
-0.247
0.1260
-0.029
-0.005
-0.004
-0.003

re

1915
-0.776
-0.520
-0.233
0.1
.23
-0.H5
-0.004
-0.603

-0.924
-0.808
-0.536
-0.216
~0.071
-0.014
0005
0.3
<0043

RIRGD)]
-0.737
-0.498
-0.244
-0.121
-0.029
-0.605
-0.004
~0.003

5

-0.908
-0.755
-0.507
-0.243
-0,123
-0.031
0005
-0.004
.03

14

0,931
0,834
0559
-0.222
0071
0013
0.005
0,003
£0.003

RATIO
(p/po)
0.932
0.774
0.524
0.252
0122
0.029
0.005
0.004
0.003

RATIO
(p/po)
0.931
0.767
0517
0.251
0125
1.031
0.005
0.004
(.003




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 030 R: LOAD 514 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULL(MFa)

SET 16 5
EY1 2701 4947
EY2 154 154
EX2 101 226
EY3 59 69
EX3 90 n

R2 .66 1.47

R3 153 1.03

3790
161
195

69
96
1.21
1.39

10

4585
162
173

72
88
1.06
1.23

CALCULATED AND OBSERVED DEELECTIONS (mimn}

-1.022370
-0.522341
-0.41685%
-0.363741
-0.300958
-0.263740
-0.240312

-0.836609
460345
-0.367314
-0.320619
-0.265738
-0.232334
-0.210864

-0.844573
-0.443260
-0.353670
-0.309215
-0.256689
-0.224998
-0.20486%

-0.827748
0.437468
-0.344745
-0.298793
-0.24549¢
-0.213664
-0.193496

4111
167
182

7
96
1.08
1.36

0.826125
-0.436106
0.347366
-0.303280
0.251429
-0.220255
0.200445

OBSERVED SENSOR
DEFL.(mm) DISTANCE(nm)

300
450

500
1200
1500

SET

EY1
EY2
EX2
EY3
EX3

R2

R3

13

2044
160
142

[
120
0.89
1.81

15

2007
156
133

7
166
0.85
233

10

4824
160
158

84
kit
.99
0.84

[3

2534
¥;|
284

53
8s
1.66
1.50

CALCULATED AND OBSERVED DEFEECTIONS (mni

-0.928863
-0.452703
-0.361743
-0.315829
-0.261542
-0.229301
-0.208932

-0.876462
-0.382132
-0.292408
-0.249211
-0.199684
-0.17092%
-0.153088

-0.812455
-0.419083
-0.324026
0277222
-0.224301
0.193460
1174191

-0.803452
-0.417560
-0.335975
-0.290981
-0.2323635
-0.194208
-0.168578

130
0397
1.59

-0.788284
-0.396483
-0.304485
.261563
-0,215119
-0.188499
A.171958

OBSERVED SENSOR
DEFL.(mun DISTANCE(mun}

300
450
600
900
1200
1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
ST.ANDREWS: RWY 13-31: STA. 5+ 030 R: LOAD 514 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI(MPa)
SET 8 9 13 16 7
EY1 1028 1450 1059 1064 1030
EY2 151 151 151 151 151
EX2 156 193 252 248 241
EY3 5t 51 51 51 52
EX3 126 50 103 127 127
Rz 1 1 2 2 2
R3 2 1 2 2 2
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED ~ SENSOR

DEFL.(mm} DISTANCE(mm}

UY1 -1072560 -1.092660 -1.008940 -0.592203 -0.991007 0
UYZ -0.528509 -0.589098 -0.515964 -0.500184 -D.497885 300
UY3 -0.434872 -0.493485 -0.430104 -0.416811 -0.414062 450
UY4 0383701 0438599 0382172 0371034 -0.368218 660
UYS 0319950 -0366120 -0.320395 -0.312657 -0.309961 900
UY6 -0.280557 0319963 0281080 -D.27574% -0.273236 1260
UY7 -0.255130 -0.289766 -0.255243 -0.251562 -0.249213 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
ST.ANDREWS: RWY 13-31: STA. 5+ 030 R: LOAD 704 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULI (MPa}

SET 16 8 12 5 3
EY1 1217 1179 1140 1316 1303
EY2 151 151 151 152 151
EX2 99 102 132 120 12
EY3 55 §6 56 57 58
EX3 3o 41 ! 87 120

R2 0.66 0.67 0.87 0.79 0.74

R3 0.64 0.73 1.28 1.52 207

Uyl -1.598490  -1.626570  -1.489010  -1.489960  -1.457650 0

UY2  0.760560  -0.796831 0716500  -0.717437  -0.678743 300
UY3 0603724  -0.644439  £.579203  -0584249  -0.545321 450
UY4 0510902  -0.556434 0502736 -0.512482  -0.475816 600
UYS 0391200  -0.444558 0406475 0423746  -0.392308 900
UYé  -0.318935 8377143 -0.347781  -0370355  -0.342658 1200
Uy7 4273701 0334827 0310527 -0.336739  -0.311457 1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)
SET 5 8 15 16 14
EY1 4872 3625 4941 3689 4416
EY2 157 151 153 158 160
EX2 110 299 231 242 233
EY3 61 53 56 56 58
EX3 128 13 100 134 124
R2 0.70 1.98 151 154 146
R3 210 247 179 240 2.14
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED, SENSOR
DEELSuny  DISTANCE(mm)
UYE  -1.229270  -1.188420  -1.180680  -LI73760  -1.I54810 0
UY2  -0.640153  -0.661788  -0.664290  -0.639841  -0.641869 300
UY3 0500096 0542914 0536901 -0.520621  -0.521358 450
UY4 0432948 0482991 0472546 0460767  -0.460953 600
UYs 0357099 -0.410234 0395725 -D388720  -0.389072 900
UY6 0312427 0364399 0347885 0343916  -0.344547 1200
UY7 0284514  -0333991 0316560  -D314551  -0.315417 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
ST.ANDREWS: RWY 13-31: STA. 5+ 030 R: LOAD 704 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

C Y N
SET 12 16 10 4 13
EY1 4973 4974 4967 4841 4941
EY2 151 152 152 160 153
EX2 102 138 108 142 143
EY3 57 56 57 69 67
EX3 48 42 138 58 118
R2 1 1 1 1 1
R3 1 1 2 1 2
OBSERVED LN
CALCULATED AND OBSERVED DEFLECTIONS (1mm} DEFL.(mm) DISTANCE(mm)
-1416310  -1.282660  -1.260360  -1.220830  -1.188630 0
Uyl 0.798467  -0.703501  -D.665659  -0.665502  -0.627863 300
UY2Z  0.636954  -0.550922  -0.521537  -0527029  0.491677 450
UY3 0552537 0468746  -0.452780  -0.456033  -0.426236 600
UY4 0452191 0367393 0375564 -037249%  0.353381 900
UYS 0391981  -0304421  -0.329941  -0322451  -0.310581 1200
UY6 0353959 -0.263695 0301374 -0.290772 -0.283624 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 030 R: LOAD 939 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET

EY1
EY2
EX2
EY3
EX3

4077
23
683

62
146
2.96
2.3

12

1405
222
659

62
153
296
246

1319
237

2095
195
574

63
146

294 %

2.33

Uy3
Uy4d
UYs

UY?

-1.145190
-0.692047
-0.59278¢
-0.539082
-0.468497
-0.421041
-0.388001

-1.238990
-0.697585
-0.600648
-0.545010
-0.469736
-0.4519147
-0,384312

-1.185020
-0.657380
-0.5600486
-0.503479
-0.425856
-0.373373
-0.33710%

-1.299470
-0.723671
-0.6117%4
-0.551231
-0.472610
-0.421115
-0.386078

DEFL.(mm DISTANCE{(mm}

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (3 Pa)

SET

EY1
EY2
EX2
EY3
EX3

R2

R3

11

1106
476
1256
186

2.64
141

12

26069
494
722
196
485

1.46
247

319
496
435
145
206

0.88
2.04

2068
467

801 *

97
1835
1.7
191

-0.533600
-0.246631
-0.206028
-0.183055
-0.853657
-0.135021
0121795

0536627
0247224
-0.202442
-0.178336
0.148652
0.130452
0.118790

-0.564912
-0.244756
-0.188456
-0.155943
-0.113721
-0.087243
-0070208

-0.606949
0296158
0239743
0.203695
0.151904
0.116091
0.091334

OBSERVE SENSCR

1200
1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 030 R: LOAD 939 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATEDR MODULI (MPa)
SET 11 16 7 § **
£Y1 2703.02 271035 395857 137764 **

EY2 355.99 352.03 258.21 24180 **
X2 1055.56 750.90 580.07 683.27 **

EY3 55.37 55.21 68.06 66.02 **
EX3 79.76 97.02 16£.69 134.73 **

n2 297 113 2.28 282 **

L] 144 1.76 .38 204 **

OBSERVE SENSOR
CALCULATED AND OBSERVED DEFLECTIONS (min) DEYE (num DISTANCE(mng

UY1l -1.052100 -1.088660 -1.072060 -1.140100 ** 0
U¥2 0716672 -0.718237  -0.633913  -0.669643 ** 300
UY3 -0.649201 -0.643462 -0.544369 -0.579420 ** 450
UY4 -0.604956 -0.595109 -0.494409 -0.528178 ** 600
UYS -0.536996 -0.522583 -0.427770 -0.457918 ** %00
UY6 -0.486458 -0.469790 -0.383223 -0.410363 ** 1200
UY7 -0.449024 -0.431404 -0.352644 -0.377500 ** 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA.5+030 R

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD 1: 514 kPa LOAD 2; 70 kPa LOAD 3; 939 kPa
DEFTH [“STRESS | STRESS LSS
RATIO 16 5 14 10 1 RATIO 16 8 12 [ 3 RATIO 3 12 4 1t 15 RATIO
(dro) (p/po) pipo ‘ (D/po)
0.07 481 -0.478 -0.d482 0477 480 0933 0.674 -0.675 -0.678 D675 D675 0.960 -0.398 -0.924 -0917 0912 0910 1L.975
023 |l 0408 0390 .0.d06 0390 .039% 07715 0613 0616 0624 0617 D614 0.576 078 0883 0863 0833 0820 0.907
079 |} 0.285 -0.260 -0.278 0263 -0.272 0528 D445 0446 0446 0449 L0443 0.633 D516 654 603 5T 0565 0.638
L77 {} 0041 w024 0134 0127 0132 0.256 D201 0201 D206 0216 0214 0301 0221 297 0252 -0,254 -0.2dd 0,279 W
275 |} 0.068 -0.058 .0.063 .0.061 .0.062 012t D091 0093 0092 0,090 0100 0.135 0094 0124 D101 -BILD 0107 0117 “
657 |} 0.015 0013 0014 0014 0014 0.027 D019 0020 D020 0021 -0.023 0,029 £.021 0,024 -DAZ3 0024 0024 0,025 i
1323 || 0.003 0,002 -0.003 -0.003 0,003 0.005 003 -0.003 0004 0004 -DOGS 0.005 0006 0007 0406 -0.006 0.007 ;
1990 || 0.002 -0.002 0002 -D002 -0.002 0.004 0007 -DH03 0003 -0.003 0003 0.004 D004 D005 0004 -0.005 0.005 &
2657 || 0.002 0.001 -0.002 -0.002 -0.002 10.003 0002 0002 0002 D002 D3 0.003 D004 0004 0003 0004 0.004
M ™ DEFLE N
RATIO 13 151 3 1t RATIO 5 8 15 16 4 RATIO 11 12 4 9 6 RATIO
(z/ro) (p/poy (p/po) (p/p)
0.07 || 0489 488 0,474 049D 0475 0.940 0643 D665 0654 0667 -0.657 0.932 L0934 0920 0909 -0.920 094 0.975
0.2 || 0431 0431 -0384 0431 0383 0.801 0511 -0.565 -0535 0561 D545 0.772 0935 0382 -0.844 -0.884 -0.851 0,921
079 || 0300 0307 -0.255 0286 -0.259 0548 0354 4375 0354 -0.376 0360 0517 ATTL 663 606 L0.651 0584 0.667
177 || 041 0151 -0.022 0122 0129 0.259 0186 D171 0167 0174 -0.166 0.245 0374 0314 0279 0286 -0.242 0.299
275 | 0.066 0,073 0059 04052 -0.065 0.123 0093 0078 04078 -0.080 0077 0.115 0162 0043 0121 0110 D095 0.125
657 || 4015 0019 0014 -0.013 -0.015 0.030 0022 D018 -0018 -0.019 -DMS 0.027 0030 031 0433 0027 0024 0.031
1323 | 40.003 -0.004 0002 0004 -0.003 0.006 0005 0005 0004 D005 -0.004 0.7 0007 0007 -0.010 -0.009 -0.008 0.009
1990 || 0.002 -0.003 -0.002 0.003 -0.002 0.005 0003 0004 0003 -0.004 D003 0.005 D005 0005 0006 0006 -0.006 10.006
2657 LM 007 0001 0002 0,002 0.004 0003 -0.003 -0.003 -0.003 -0.003 1. (M4 -0.004 0.004 0006 0.5 -0.005 1.5
RMS VALUE OF DEFLECTIONS
[DEPTH ] [ STRESS | STRESS [ STRESS |
RATIO 8 9 15 16 7 RATIO 12 16 10 4 13 RATIO 11 16 7 9 RATIO
(z'ro) (p/po) (p/po) (p/po)
0.07 [ 0497 -0.497 -0501 0501 D501 0972 0641 0.646 D642 0648 -0.647 0.916 0932 0919 0508 -0.923 0.973
0.23 || 0461 0457 -0.470 0473 D472 0.508 0502 0515 0503 4520 -0518 0.726 0918 -0.871 -0819 -0.8T8 0.599
0.79 || 0326 0330 0340 0348 0346 0.658 0347 -0.341 0348 0349 0349 0.491 0737 ).643 0580 0,661 0.650
177 || 0140 0152 0155 0462 L.161 0303 0174 -0.061 <0185 169 0IT3 0.245 0342 4284 0271 0314 0.299
2.75 L.066 064 0.067 0972 0071 0132 0083 0073 -0.093 -G080 -0.085 0.118 01248 0103 -0116 -0.131 0.123
657 || 0016 4013 -0.014 0015 0015 0,029 0019 -0.016 0923 -0.019 -0.020 0.027 007 0018 0023 -0.023 0.023
13.23 0.004 A2 -0.003 -0.004 -0.004 007 0003 0003 -0005 -0.003 0004 0.005 =0.005 006 0006 0.006 0.006
1990 || 0.003 -0.002 -0.002 0003 0,003 0005 0003 -0.002 0004 -0.003 -0.003 0.004 004 0004 0005 0004 0.005
L2657 || 0002 0001 -0002 000z -0.002 0.4 0002 0.002 DO03 -0.002 -0.003 0.003 0003 -0.003 -0.004 -0.004 AL o004




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 120 L: LOAD 684 kPa

OPTIMIZATION CRITERION: “AREA" OF DEFLECTION BASIN,

CALCUEATEDR MODULY (MPa)

SET 16 13 12 7 15
EY! 2510 1178 1224 1263 1id1
EY2 151 151 151 151 is1
EX2 119 195 196 214 208
EY) 50 51 51 51 51
EX3 118 101 96 79 89

R 0.7% 1.29 1.39 142 1.38

R3 235 199 1.90 1.56 1,75

OBSERVED. SENSOR
DEFL.{mny DISEANCE{mm}

UYl  -1.364750 -1.356940 -1.347830 -1.346760 -1.357260 ¢
UY2?  -0.708205 -0.689526 -0.683924 -0.694883 -0.695987 300
UY3 0574251 -0.572849 -0.566700 -0.58044% -0.582701 450
UY4 -0.507307 -0.510432 -0.503873 -0.518278 -0.521364 600
UY5  -0.428357 -0.432685 -0.425333 -0.438825 -0.443578 So0
UYs  -0.380130 -0.383455 -0.375455 -0.387735 -0.39382% 1200
UY7 -0.348622 -0.350645 -0.342186 -0.353513 -0.360605 1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCUEATED MODULI (MPa)

SET i4 16 11 3 12
EY1 2178 2230 16583 4824 2815
EY2 156 156 154 160 163
EX2 96 123 110 158 172
EY3 58 66 90 84 93
EX3 79 43 m n 114
R2 0.61 079 0.72 0.99 1.06
r3 1.36 0.65 1.90 0.84 122
Y LECTIONS (nmy QBSERVED SENSOR

DEFL.(mm) DISTANCE{mm)

UY! -£398330 -1.324980 -1.184890 -1.064600 -1.029430 |
UY2  -0.697457 -0.668230 -0.477723 0547233 -0.464625 300
UY3  -0.559596 -0.53333% -0.359032 -0.423446 -0.352264 450
UY4  -0.489657 -0.461778 -0.304750 -0.363435 -0.299100 600
UYS  -0.406892 -0.373844 -0.247398 -0.296800 -0.240537 200
Uyse -0.357298 -0.319873 -0.215778 -0.257721 -0.107052 1200
UY7  -0.325563 -0.284964 -0.196327 -0.231860 -0.186665 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 120 L: LOAD 0684 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 12 14 10 2 16
EY1 1137 1108 1120 1902 1404
LY2 151 151 151 156 135
EX2 121 135 103 {50 153
EY3 56 58 55 68 57
EX3 34 39 103 54 kL

jL¥] 0.81 0.89 0.08 0,96 0.65

R3 0.61 0.66 1.86 0.7% 0.69

ORBSERVED SENSOR
DEFL{mm} DISTANCE(mm}

UY1  -1.494660 -1.477710 -1.416080 -1.292940 -1.220440 U
UY2? -0.733724 -0,728710 -0.630118 -0.641647 -0.677387 300
UY3  -0.593370 -0.597648 -0.503287 -0.516434 -0.577601 450
UY4  -0.512868 -0.522816 -0.436239 -0.450582 -0.514113 600
UYS  -0.409131 -0.426450 -0.354860 -0.370125 -0.426072 90
UYe  -0.34381% 0366105 -0.305593 -0.320890 -0.368041 1260
UY?  -0.30118% -0.326925 -0.274173 -0.285067 -0.329102 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 120 L: LOAD 924 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN,

CALCULATED MODULY (MPa)

SET

EY1
EY2
EX2
EY3
EX3
R2
R3

11

1033
151
96
52
48
0.63
0.92

6

1073
151
124

51
84
0.83
1.64

173%
151
123

51
53
0.82
1.03

1566
5t
123

51
73
0.82
.41

1617
151
121

52
19
0.80
2.3

CALCULATED AND QBSERYED DEFLECFIONS (mm)

Uy:
Uy2
L&)
UY4
Uys
Y6
UYy7

-2.142490
-1.041470
-0.853949
-0.747288
-0.611572
-0.527953
-0,474305

-2.007810
-0.985387
-0.810524
-0.715757
-0.598622
-0.525997
-0.478635

-2.010800
-1.045310
-0.863653
-0.764952
-0.639787
-0.5614%6
-0.510465

-£.949190
-0.973163
0797472
-6.703496
-0.586004
0512971
-0 465498

-1.891260
-0.9223%4
-0.752797
-0.666078
-0.561177
-0.4%6860
-0.455192

OBSERVED SENSOR

300
4350
600
S00
1200
1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)

SET

EY1
EY2
EX2
EY3
EX3
R2
R3

16

1975
152
97
51
46
0.64
0.90

AND,

-2.084920
-1.087460
-0.892386
~0.786005
-0.651327
-0.568064
-0.514353

14

1115
152
115

51
110
0.76
217

-1.986980
-0.964407
-0.789254
-0.696260
-0.583558
-0.514404
-0.469399

10

1079
151
98
51
119
.64
2.33

-1.986220
-0.90861%
-0.736378
-0.645248
-0.534419
-0.466944
-0.423655

13! 8

1227 1118

153 155

162 172

52 Sk

87 95

106 111

1.67 1.85

ONS (mm)

-LB67530 -1.861560
-0.932630 -0.935648
-0.770129 -0.780406
-0.682424 -0.695907
-0.572843 -0.589477
-0.50390% -0.512079
-0.458453 0477492

OBSERYED ~ SENSOR
DEFi.(mm) DISTANCE(mm)

oo
450
600
900
1200
1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
ST.ANDREWS: RWY 13-31: STA. 5+ 120 L: LOAD 684 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODUE X (MPa)

SET 7 4 9 12 14
EYl 1873 2534 4445 4957 4984
EY2 160 171 199 152 151
EX2 158 284 177 343 335
EY3 84 53 66 98 96
EX3 | 85 137 185 183

R2 0.99 1.66 0.89 225 2

R3 0.84 1.60 2.06 1.88 191

OBSERVED SENSOR
DEFL.(um) DISTANCE(mm)

U¥l  -1.580930 -1.404180 -1.351030 -1.155550 -1.15E030 0
UYZ  -0.737481 -0.723269 -0.734850 -0.544057 -0.536311 300
UY3  -0.5788%6 -0.582174 -0.598199 -0.40513% -0.397065 450
UY4d  -0.498453 -0.506984 -0.530135 -0.344018 -0.336020 600
UY5S  -0.404843 0411184 -0.450086 -0.280961 -0.272671 900
UYo  -0.34066% -0.348253 -0.400748 -0.245370 -0.236645 1200
UY7 -0.314660 -0.304999 -0.368277 -0.222911 -0.213863 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
ST.ANDREWS: RWY 13-31: STA. 5+ 120L

DISTRIBUTION OF VERTICAL STRESSES

DEPTH
RATIO 16
(z/ro)
0.05 -0.643
0.15 «0.552
057 0.365
132 0.157
2.07 -0.068
4.67 «0.017
9.11 -0.005
13.56 -0.003
18.00 -0.003
DEPTH
RATIO 14
{z/ro)
0.05 -0.644
0.15 -0.559
0.57 -0.380
1.32 0.169
2.07 0.075
4.67 0.017
911 -0.004
13.56 -0.003
18.00 -0.002
SV,
DEPTH
RATIO 12
(2/ro)
0.05 £0.658
0.15 =0.602
057 «0.408
132 £.166
2.07 -0.066
4.67 -£.016
9.11 -£.003
13.56 £0.002
18.00 -0.002

13

-.662
-0.610
-£0.414
-0.168
-0.069
-0.017
-0.004
-0.003
-0.003

16

-0.646
-0.561
-0.372
-0.155
-0.065
-0.016
-0.003
-0.002
-0.002

14

-0.660
-0.610
-0.426
0177
«0.068
-0.017
-0.003
£0.002
-0.002

12

0.661
.0.608
0412
0.167
0.068
0.017
0.004
0.003
-0.003

11

-0.650
-0.580
-0.400
-0.180
~0.084
-0.022
0.005
-0.003
-0.003

10

0,656
«0.602
0.424
-£.186
0,079
-0.020
-0.005
-0.003
-0.003

-0.663
-0.616
0.430
£.179
-0.072
-0.016
-0.004
-0.003
-0.002

0,631
-0.509
-0.324
-0.140
-0.063
-0.016
<0.003
-0.002
-0.602

-0.651
£.578
-.386
-0.160
-0.067
0.016
«0.003
-0.002
-0.002

15

-0.665
-0.620
-0.435
0,181
-0.073
Q0.016
-0.004
-0.003
0,002

12

0.645
0.556
0.365
0.156
«0.071
0.018
«0.004
JL.003
0.002

16

-0.659
-0.610
-0.428
-.176
-0.063
0.015
-0.003
-0.002
-0.002

STRESS
RATIO
(p/po)
0.963
0.879
0.601
0.249
0.102
0,024
0.006
0.004
0,004

STRESS
RATIO
{(p/po)
0.940
0.809
0.538
0.234
0.105
0.026
0.005
0.004
0.003

STRESS
RATIO
(p/poy
0.960
0.878
0.606
0.253
0.100
0.024
0.005
0.004

0.003

11

-0.887
-0.812
-0.571
-0.245
-0.098
-0.023
-0.004
-0.003
-0.003

16

0,870
-0.759
0524
0.230
-0.094
0022
-0.004
0.003
-0.002

-0.881
-0.783
-0.515
-p21
-0.092
-0.023
-0.005
-0.603
-0.002

0.890
0.819
0.562
0.235
L.098
0.023
-0.006
4.004
0,003

14

-0.888
-0.814
-0.557
-0.235
-0.100
-0.025
-0.006
-0.004
-0.004

-0.880
-0.771
-0.487
0.186
-0.075
-0.021
-6.006
-0.004
-0.004

-0.879
-0.784

-0.541
-0.231
-0.093
-0.022
0004
0003
-0.003

10

-0.886
0813
0574
0252
-0.108
-0.028
-0.007
-0.005
-0.004

-0.861
0.718
-0.466
0,199
-0.086
-0.021
-0.006
-0.004
0,004

0882
0.794
0551
04236
0.097
0.023
£.005
«0.004
0.003

1

-0.891
-0.820
-0.562
-0.232
-0.095
-0.023
-0.006
-0.004
-0.003

12

-0.872
-0.736
-0.493
0236
£0.114
-0.027
-0.006
-0.004
-0.004

-0.881
-0.790
-0.549
-0.240
-0.103
-0.025
-0.006
-0.005
-0.004

-0.895
«0.833
-0.584
-0.244
-0.099
-0.023
-0.006
-0.004
-0.003

14

-0.874
-0.744
-0.512
-0.250
-0.121
-0.028
-0.006
-0.005
-0.004

STRESS

RATIO
(p/po)
0.956
0.866
0.601
0.257
0.106
0.025
0.006
0,004
0.003

STRESS
RATIO
(p/po)
0.959
0.874
0.606
0258
0.107
0.026
0.006
0.004

=

STRESS

RATIO
(p/pe)
0945
0.812
0536
0.234
0.106
0.026
0.006
0.005

0.004



ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 480 L: LOAD 500 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

10

4808
156
109

63
61
0.70
097

16

3786
157
111

67
96
0.70
143

14

4902
158
183

62
87
1.15
1.41

4841
160
143

67
153
0.8%
231

CALCULATED AND OBSERVED DEFLECTIONS (mm}

Uyl

Uy3
Uv4

Uve
Uuy7

-0.889653
-0.504002
-.3989%4
-0.345731
-1.285723
-0.249936
-0.227060

-0.847050
-0.437516
-0.338608
-0.291094
-0.238131
-0.206961
-0.187326

-0.788618
-0.447089
-0.355894
-0.305977
-0.257810
-0.225883
-0.204933

-0.756160
-0.404277
-0.312773
-0,268724
-0.221666
-0.194195
-0.176602

-0,750900
-0.403013
-0.311385
-0.266244
-0.217030
-0.188328
-0.£76100

OBSERVED ~ SENSOR
DEFL.fmm) DISTANCE(nun}

0
300
450
600
900

1200
1560

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)

SET

EY1
EY2
EX2
EY3
EX3
R2
R3

iz

1243
151
11%

53
118
0.79
244

10

1345
154
158

53
56
1.05
1.04

16

1306
166
108

60
77
0.65
129

13

2405
152
161

59
117
1.06
198

CALCULATED AND OBSERVED DEFLECTTONS (mm}

-1.001340
-0.479276
-0.385552
-0.337750
-0.280339
-0.245341
-0.222767

-0.899104
0.410529
-0.314537
0261812
-0.194108
A.151070
0122794

-0.874454
-0.374660
-0.279869
-0.229001
-0.166505
-0.12849%
-0.104255

0.847120
-0.422425
0.330204
-0.284583
-0.231405
0.195038
-0.178011

4083
157
110

61
103
0.70
1.68

-0.839270
-0.444964
-0.344303
-0.294754
-0.239724
-0.207109
-0.186259

OBSERVED ~ SENSOR
DEFL(mm) DISTANCE(mm}

0
300
450
600
$00
1206
1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. § + 480 L:: LOAD 500 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 12 16 14 15 13
EY1 1310 1052 1112 1038 1392
EY2 153 151 151 151 152
EX2 ant 451 448 184 438
EY3 54 53 33 17 6
EX3 50 130 124 189 11t
R2 1.96 299 .96 1.22 288
R3 0.93 2.44 132 244 1.80

DEFL.(mm) DISTANCE(mm)

UY1l  -0.941527 -0.822528 -0.816971 -0.8306%0 -0.768731 0

UY2 0523789 0424172 -0.419651 -0.349806 -0.389993 0
UY3  -0.44018% -0.353546 -0.347226 -0.270441 -0.3195919 450
Uy4 0394123 0316722 -0.30047F  -0.232524 -0.284328 600
UYS 0334374 0.269738  -0.26164F  -0.190303  -0.239390 S00
UY6  -0.294990 -0.239123 -0.230554 -0.1659%00 -0.210490 1200
UY7 -0.268018 -0.218238 -0.209342 -0.150487 -0.191017 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5 + 480 L: LOAD 704 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 3 13 4 9 2
EY1 1030 1357 1481 2322 1082
EY2 151 151 151 151 151
EX2 92 183 133 143 159
EY3 54 57 66 69 73
EX3 104 140 160 125 176

R2 0.61 1.21 0.58 195 1.06

R3 1.95 247 2.41 1.83 239

CALCULATED AND QISERVED DEFLECTIONS () QBSERYVED SENSOR

DEFL.0um) DISTANCE(mm}

UY1 -1.546160 -1.299140 -1.275320 -1.225720 -1.235330 0

UY2 -0.741318 -0.642658 -0.583395 -0.602131 -0.536944 300
UY3 0599974 0521049 -0.458658 -0.472264 -0.420478 450
UY4d 0526029 -0.459785 -0.399148 -0.480763 -0.364491 600
UYS -0.437828 -0.386871 -0.331684 -0.341976 -0.301710 H0
UYS -0.384886 -0.342175 -0.292026 -D.301595 -0.265225 1200
UYT -0.351058 -0.312976 -0.266873 -0.273953 -0.242148 1500

CALCULATED MODULI (MPa)

SET 14 15 7 1 10
EY1 1223 1468 1173 1525 1154
EY2 152 154 152 154 152
EX2 18 205 270 209 108
EY3 ') 60 53 60 88
EX3 78 108 130 108 214
R2 0.78 133 178 1.36 0.71
R3 1.08 1.80 2.44 175 2.45

CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED  SENSOR
UYL -1.359800 -1.260490 -1.258560 -1.248520 -1.226920 0
UY2 -0.630502 -0.652375 -0.660415 -0.649471 -0.499039 300
UY3 -0498510 -0.532903 -0.546307 -0.53016d -0.373927 450
UY4 -0431894 -0.471259 -0.486546 -0.468733 -0.316041 600
UY5 -0.354003 -0.397190 -0.413389 .0.395013 -0.255342 900
UY6 0308231 -0.351376 -0.367098 -0.349370  -0.222161 1200
UYT 0279460 -0.321191 -0.336006 -0.319270 -0.201803 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5 + 480 L: LOAD 704 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPay

SET

EYi
EY2
EX2
EY3
EX3

R2

R3

16

1639
151
94
58
95
0.62
1.64

13

4468
151
98
56
125
0.65
2.25

15

2383
152
180

66
107
1.18
1.61

14

2927
152
175

o7
105
115
1.57

CALCULATED AND OBSERVED DEFLECTIONS (nun)

-1.443220
-0.717108
-0.572795
-0.500660
-0.456547
-0.366567
-0.334761

-1.260660
-0.694989
-0.547635
-0.476740
-0.399615
-0.354066
-0.325130

-1.201190
-0.621913
-0.496144
-0.434618
-0.364062
-0.321673
-0.294260

-1.175310
-0.618263
-0.490380
-0.428353
-0.358437
-0.316700
-0.289787

4023
152
306

53
2.02
0.89

-1.147340
-0.678441
-0.556995
-0.494546
-0.419542
-0.371395
-0,338725

QBSERVED SENSOR
DEFL.(mnn DISTANCE(mm

0
300
450
600
900

1209
1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 480 L: LOAD 962 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MPa)

SET 15 7 2 6 4
EY1 4188 4221 4942 4543 4778
EY2 306 330 241 232 228
EX2 516 551 580 414 443
EY3 7 72 78 84 77
EX3 136 180 191 209 193

R2 1.69 1.67 2.41 1.79 1.94

R3 1.84 2.49 2.43 2.49 2.49

N ERY E INS (i OBSERVED.  SENSOR
DEFL (mm) DISTANCE{mm)

UY1l 0977651 -0.943734 099189 -1.027630 -1.054170 0
UY2 0595195 -0.582408 -0.582054 -0.569559 -0.602967 300
UY3 0509740 0503765 0484412 -0.464167  -0.496159 450
UY4 0463135 .0.460924 -0.435365 -0.412485 -0.443167 600
UY5S 0401720 0404085 -0.376480 -0.352066 -0.380509 900
UY6 -0359980 -0.365265 -0.338529 -0.314322 -0.346792 1200
UY7 -0330689 .0.337941 -0.312527 -0.289133 -0.313982 1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)

SET il 13 4 12 g

EY1 1106 2558 39 2640 2065

EY2 476 99 496 494 467

EX2 1256 1160 435 526 801

EY3 186 197 145 196 97

EX3 449 487 296 485 185

Rl 2.64 291 0.88 1.07 171

R3 2.41 2.48 2.04 247 191 3
CALCULATED AND OBSERVED DEFLECTIONS {mm) OBSERVED ~ SENSOR

DERL.Onm)  DISTANCE(mm)

UYL -0.535876 -0.539206 -D.555350 -0.561261 -0.592772 0

UY2 0247278 0251066 -0.243504 -0.255453 -0.288178 100

UY3 -0.206238 -0.201962 -0.186781 -0.206567 -0.232847 450

UY4 -0.184001 -0.177986 -0.155395 -0.181515 -0.199276 600

UYS 0156038 -0.149837 -0.115262 -0.151721 -0.151745 %00

UY6 -0.138193 0132788 -0.089715 -0.133648 -0.118325 1200

UY7 0126248 0121632 -0.072883 -0.122000 -0.094618 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5§ + 480 L: LOAD 962 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCULATED MODULI (MPa)

SET

EY1
EY2
EX2
EY3
EX3

R2

R3

13

254
433
1253
76
189
2.90
247

0.763751
-0.499705
0447844
0.417642
0373891
-0.342047
-0.318640

4003
419
1203
102
253
.87
248

-0.611716
-0.405293
-0.351738
-0.322701
-0.283703
-0.256806
-0.237680

4389
310
692
168
170

223
1.58

-0.813383
-0.460396
-0.385342
-0.347032
-0,298794
-0.267414
-0.246695

14

2605
459
998
125
304

217
243

NS {mm

-0.612638
-0.345937
-0.296623
-0.269318
-0.232997
-0.208547
-0.191578

2613
492
1068
136
335
217
247

-0.582812
-0.319778
-0.274743
-0.24%631
-0.216108
-0.193572
-0.177983

OBSERVED  SENSOR
DEFL.{mm) DISTANCE(mm

0
300
450
600
900

1200
1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA.5+480 L

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD 1: 500 kPa LOAD 2: 704 kPa LOAD 3: 962 kPa
DEFTH
RATIO 10 16 14 6 3 13 4 9 2 15 7 2 5 4
(z/ro)
0.05 0451 0456 0457 .0.455 0672 0674 0669 0650 -0.677 0915 0918 0508 0906 -0.905
0.16 0342 358 0354 0351 0605 0602 0590 0856 -0.616 787 D800 0755 0757 0751
0.59 0221 0238 022 -0.222 DALT 0405 0405 0371 0425 504 0524 0470 0487 0477
132 0105 0115 0098  -0,103 D189 W0074 L0483 068 0188 0.205 0218 0198 0214 .0.207
2.04 0049 D055 D045 -0.049 0084 0076 0084 0078 0086 0081 -0.087 0086  -0.096 4091 ‘
4.62 -0.012 -0.014 -0.011 <0014 -0.020 -0.019 -0.021 -0.019 0,022 -0.019 .09 0021 £.023 D.022
9.07 0002 0003 0003 -0.004 L0055 05 0004 -0.005 006 0006 0006 07 D006 ;
1351 D002 002 002 -0.003 0003 0004 0004 0003 -0.004 0004 -0.005 0005 0005 D005 :
17.96 0001 0002 -0.002  -0.002 0003 0003 0003 0003 -0.003 0.004 0004 -0 0004 D004
MAXIMUM DEFLECTION
RATIO 12 10 16 13 5 NI rRaTIO 14 5 7 11 10 RATIO 1 13 4 12 9 RATIO
{z/ro) (ppo) (p/po) (p/po)
0.05 476 0478 0476 D469 -0.456 0.942 0671 0673 0678 0673 0672 0,957 0955 0944 0925 0932 .A.940 0.976
0.16 0425 0426 0424 0394 0354 0300 0597 0594 0609 0591 0599 0,849 0947 0892 841 0867 NEEY 0.922
059 40292 0286 288 0256 0229 0,541 0407 0381 0390 0377 -0.407 0557 742 0644 BETL 0609 0617 0.662
132 0030 4a21 0027 AL 008 0.239 0180 D154 L0054 0052 0184 0.234 0330 0290 0242 20267 A.249 0.286
2404 0057 D049 0055 0050 0051 0.105 A0.081 0067 D066 0066 0088 0104 0136 0131 00 0117 0492 0.120
462 0015 0012 0014 D03 0013 0027 0019 0017 0017 0017 0,024 0027 0028 0028 0030 -0.020 0025 0.029
2.07 00604 0003 L0003 0004 0003 0.007 0004 0004 0005 0004 -0.006 0,006 007 0007 ROI0 0007 0009 0.008
1351 -0.003 ~0.H2 -0.602 ~0.03 ~0.6802 (X111 -0.003 -D.003 -0.003 -0.603 -0.004 0.005 «0.005 A5 006 -(L005 L{H6 0.06
17.96 0,002 -0.001 X trd 0402 1002 0,{H4 ~0.002 =0.003 0.003 «0.002 .03 ({4 -A1.004 L1004 -0.006 ~0.004 ALK 0.5
RATIO 12 16 14 15 13 16 13 15 14 5 RATIO 13 8 1 14 5 RATIO
(Z/ro) ; (p/po) (p/po)
0.08 0481 0490 0488 0483 0490 0663 0635 0662 ADG5T 0656 0.930 L0048 0935 L0924 0942 0945 0.976
016 0430 0465 0455 0442 D462 0570 0476 0557 539 0527 0.758 0908 0857 L0819 0889 0904 0,910
0.59 0276 0342 0321 0307 0345 0386 0313 0359 0345 0325 0.491 0685 D595 L0563 W0635 668 0.654
132 0108 0154 0140 0136 -0161 0177 57 0154 W0ISE 0437 0221 0305 0257 .0253 0272 0293 0.287
2.04 0043 D065 -0.059 0062 0069 0.08L 0076 D070 0060 0059 a.101 012 0002 0007 0100 0117 0114
4.62 L0011 0013 0013 0016 003 0019 0020 007 0017 -0.014 0,025 0018 0020 -0.022 H0.023  .0.023 0.022
9.07 0002 0604 0004  -0.004 0003 D004 0005 0004 0004 -0.003 0.006 0006 D006 0005 0.007 0007 0.006
1351 | 0002 0003  .0.003 .0.003 0002 | 0003 0083 0003 D03 -0.002 0,004 0005 05 0004 0005 0.005 0.005
1796 || -0.001 0002 0002 0.002 0002 0002 8003 0002 02 0002 0.003 0004 0004 0003 0004 4004 0.004




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA, 5+ 660 L: LOAD 511 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULI (MP3)

SET

EYI
EY2
EX2
EY3
EX3

R2

R3

7

1639
151
109

84
196
0.72
233

16

1014
151
243

56
o7
1.61
1.19

12

1126
151
230

76
148
1.52
1.95

1160
151
01

196
133

246

CALCULATED AND OBSERVED DEFLECTIONS {mm)

uy1

Uyv3
U4
UYs
UYe
uy7

-0.890858
-0.350209
-0.258600
-0.215528
-0.170348
-0.145628
-0.13032%

-0.812668
-0.347058
-0.264320
-0.220234
-0.164043
-0.127548
-0.102778

-0.798415
0.361452
-0,282£10
0.239811
-0.185935
0.150320
-0.125682

-0.791613
-0.334294
-0.253569
-0.214200
-0.169753
-0.143592
-0.126670

-0.791031
-0.327559
-0.245455
-0.206209
-0.163363
-0.139297
-0.123844

OBSERVED SENSOR

DEFL (mm} DPISTANCE(mm)

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPaj

SET

EY1
EY2
EX2
EY3
EX3

R2

R3

13

1222
153
338

58
141
2.21
2.42

14

1306
152
324

78

213
163

2000
200
200
100
100

1.00
1.00

-0.819888
-0.413589
-0.336395
-0,257168
~0.250716
-0.221618
-0.201834

-0.787310
-0.383448
-0.306575
-0.268649
-0.225608
-0.199925
-0.183029

-0.741798
-0.391058
-0.313733
-0.273621
-0.224192
-0.19176%
-0.169194

-0.711512
-0.347344
-0.274715
-0.246017
-0.20E622
-0.179060
-0.16429%

-0.601803
-0.240251
-6.170685
-0.136044
-0.095672
-0.07L537
-0.056055

OBSERVED  SENSOR
DEEL y DISTANCE )




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: 8TA. 5+ 660 L: LOAD 511 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCULATED MODULIL(MPa)

SET 7

EY1
EY2
EX2
EY3
LEX3

R2

R3

Uy2
UY3
Uy4
UYs
Uyé

14

2146.57

15342
13501

72.66

161.7F

0.88
.23

-0.856487
-0.406750
-0.314968
-0.272012
-0.225904
-0.199554
-0.182750

2534.05
170.86

284.31

5337
85.14
1.66
160

Y

-0.741798
£.391658
0.313733
-0.273621
0.224192
-0.19176%
-0.169194

16

4543.41
152.66
283.58

76.79

187.06

1.86

244

0681728
-0.366481
-0.284352
-0.245731
-0.206286
-0.183776
-0.169162

12

4829.34

160.02
285.47

81.95

186.76
1.78

218

NS (m

-0.660894
-0.349527
-0.270449
-0.233704
-0.196685
-0.174600
-0.160697

i3

4949.06
153,08
171.87

5753
140.712
1.82
245

1

-0.761945
-0.441128
-0.356346
-0.315362
-0.270859
-0.243742
-0.225505

OBSERVED SENSOR
DEFL.(um) DISTANCE(m

300
450
600
900
1200
1506




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 660 L: LOAD 711 kI’a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULI MPa)
SET 15 12 13 1 4
EYI 1992 1472 1896 1699 2326
EY2 151 151 151 151 151
EX2 138 104 237 183 309
EY3 51 51 53 53 53
EX3 i 51 64 614 55

R 0.92 0.69 158 1.88 205
R3 145 1.0t LU 119 £03

OBSERVED ~ SENSOR
DEFL{mm) DISTANCE{mm)

Uyl -LE83040  -1.327870 -1.101490 -L.074560 -1.038760 0

Uy2 -0.527198 -0.585150 -0.517174 -0.503133 -0.508797 0o
Uy3 -0.389320 -0.439343 -0.395762 -0.388079 -0.392732 450
UY4 -0.318561 -0.361134 -0.333245 -0.328767 -0.333453 600
UY5 -0.232218 -0.262138 -0.254452 -0.253154 -0.257996 500
UYs 0177642 0199703 -0.202891  -0.203253  -0.207653 1200
uy? -0.141270  -0.158738 -0.16757% -0.168841 -0.172629 1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULLMPa)
SET 12 15 16 11 7
EY1 1229 1861 1806 1848 2534
EY2 153 151 153 160 17
EX2 273 248 265 240 284
EY3 67 81 68 82 53
EX3 164 84 167 187 8s
1o L.7¢ 1.64 1M 1.50 1.66
R3 245 1.04 2.46 228 160 Ri?

OBSERVED ~ SENSOR

UY: -1.143290  -1.114740 -1.101140 -1.041780 -1.032130 0

uUy2 -0.557459 -0.551926 -0.546627 -0.48905% -0.544113 300
Uyl -0.448190 -0.435941 -0.435126 -0.3B1321 -0.436525 450
UY4 -0.394057 -0.379491 -0.381389 -0.330732 -0.380713 600
uYs -0.332297 0315557 -0.321188 -0.275781 -0.311938 900
Yo -0.295157 -0.277416 -0.185289 -0.244137 -0.266825 1260
uy7 -0.276576 -0.252510 -0.261619 -0.223756  -0.235415 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5+ 660 L: LOAD 711 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EX2
EY3
EX3

E8

14

1HLTT
151.82
136.30
$0.71
86.47
0.90
0.95

13

1025.65
151.84
426.16

97.63
74.58
2.81
0.76

16

1608.49
15423
319.90

B1.63
13342
.67
1.52

3

253408
170.86
284.31

53.37
85.14
1.66
1.60

CTRONS

-1.203510
-0.535066
-0.468393
-0.348730
-0.283558
-0.246629
-0.223518

-1.046190
-0.480159
-0.378012
-0.326925
-0.268047
-0.232773
-0.209644

-1.037150
-0.489206%
-0.383659
-0.333219
-0.277314
-0.244728
-0.223630

-1.032130
-0.544113
-0.436525
-0.3807E3
-0.311938
-0.266825
.235415

075.73
155.39
361.27

96.11
131.89
PR
1.37

-1.032730
0462749
-0.362401
0.313781
-0,259761
0.228547
-0.208481

OBSERVED ~ SENSOR
DERL(mum  DISTANCE(m}

o
450
600
900
1200
1500




ANSYS FEM ANALYSIS:

X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5 + 660 L: LOAD 982 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET

EY1
EY2
EX2
EY3
EX3

2B

3609
445
1211
97

20
.45

13

4647
385
1143
104
157
197
247

3923
401
1172
121
207
2.92
7

11

3445
345
997
388
265

289
239

-0.669690
-0.469072
-0.360507
-0.334320
-0.298581
-0.273377
-0.255051

-0.674091
-0.400467
-0.345080
-0.317158
-0.281048
-0.256401
-0.238860

-0.649494
-0.376604
-0.324669
-0.297929
-0.262852
-0.238976
-0.222051

-6.708316
-6.393412
-0.334682
-0.304565
-0.266973
-0.241014
0.224571

12

1719
381
1138
113
279
297
247

-0.694789
-0.374702
-0.323805
-0.296573
-0.260702
-0.236409
-0.219244

OBSERVED SENSGR
DEFL.(mm} DISTANCE{mm)

[
300
450
600
900

1200
1500

CALCULATED MODULI (MPa)
SET 11 12
EYE 1106 2267
EY2 476 494
EX2 1256 1434
EY3 186 196
£X3 449 485

R2 2.64 2.90
R3 2.41 2.47

3119
436
435
145
196

0.88
204

2005
467
801

97
185
1.71
1.91

Uyd
Uys
UYe
Uy7

-0.436168
-0.165549
-0.124455
-0.102693
-0.075744
-0.058507
-0.046804

0466433
0219734
0181466
0162041
0137994
0122620
0112139

-0.555145
-0.241047
-0.184724
-0.154322
-0.116157
-0.091677
-0.075217

0584340
-0.279214
-0.225446
-0.194604
-0.150487
-0.119637
-0.097300

813
445
906

98
200
2.04
205

-0.633231
-0.345895
-0.290685
-0.259604
-0.218082
-0.189012
-0.167884

OBSERVED  SENSOR

300
450
600
900
1200
1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5 + 660 L: LOAD 982 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODIAY (MPa)

SET [ 13 12 2 8
EY1 2813 1568 1544 4389 3869
EY2 445 482 359 319 90
EX2 906 1210 1642 092 Fie
EY3 98 145 86 108 162
EX3 2060 Mo 2 170 83

R2 2.04 251 2.90 223 2.66
R3 2,05 2.3% 247 L58 052

OBSERVED  SENSOR
DEFL.(muy  DISTANCE(mp)

Uyl -0.633231  -0.579430 -0.792226 -0.813256 -0.738210 ]
Uy2 -0.345895 -0.30049% -0.469679 -0.458504 -0.368911 300
Uy3 -0.290685 -0.257717 -0.411718 -0.383988 -0.291162 450
Uyd -0.259604  -0.234385  -0.380659 -0.347047 -0.252608 600
Uys -0.218082 -0.204124 -0.338619 -0.301595 -0.206129 960
Uye -0.189012 -0.183848 -0.309251 -0.272003 -0.176641 1200
uy7v -0.167884 -0.169624 -0.288033 -0.251585 -0.156653 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA.5+660 L

DISTRIBUTION OF VERTICAL STRESSES

PAREA" OF BASIN LOAD 1: 511 kPa LOAD 2: 711 kPa LOAD 3: 982 kii'a
[DEFTI] e
RATIO 7 16 15 12 2 15 12 13 1 14 RATIO 5 13 14 11 12
(/o) : (p/po)
0.05 0489 -049  -0.496 0492 0491 0669 0672 0679 -0.685  -0.680 0.952 0962 0956 0963 D962 L1975 0.981
016 -0.439 -1.459 -0.459 ~0.dd6 0441 -0.570 -0,582 0595 -0.614 -0.596 0.832 1913 -0.881 0911 -0.907 4,965 0.933
0.63 0287 D311 -0306 0287 0279 0363 0384 0388 0410 039 0.546 665 0625 0672 D665 0752 0.688
145 O017 0121 0017 0L 0107 0143 0154 0154 -0.165  -0.164 0.219 0275 0269 0289 0.290 0318 0.294
2.26 0053 0046 0044 D047 0047 0058 0059 0059  -0.063  -0.062 0.085 000 0004 W00 0006 D120 0.112
489 D016 0012 0L 0014 D015 0017 0015 0015 0015 0014 0.021 4018 0019 0019 0021 0022 0.020
9.33 0005 0003 0003 0004 -0.005 0005 0004 D004 0004 0.003 0.006 06 -0.006 0005 0006 0.006 0.006
1378 0403 02 002 0003 -0.003 £.004 0603 0003 0003 -0.003 0.004 A5 D5 0008 0005 D05 0.005
18.22 002 0002 -000Z -0.002 0003 DH03 0002 0002 0002 -0.002 0.003 D004 0004 0003 L0004 0004 0.004
MAXIMUM DEFLECTION
RATIO 13 14 7 12 1 RATIO 12 15 16 1 b RATIO 1 12 4 9 I3 RATIO
(/ro) {p/po) ®/po) (p/pa)
0.05 492 0491 0483 0488 0486 0.935 -D.684 0675 0678 0677 -8.672 0.952 0973 0973 0944 0958 0550 0.977
0.16 D441 -0.438 0410 0426 -D.426 0838 0612 0582 D588 D500 «A.570 0.5828 0962 D957 0856 0902 D865 0925
0.63 0268  -0265 0245 0258 D274 0512 0375 0355 0358 0368 0340 0.505 0724 ADTI5 0556 0600 L0533 0.641
145 D096 2009  -0.088 0096 0107 0.189 0137 0134 0334 0043 -0.123 0.188 0202 D313 0213 0220 0184 0.249
2.26 0040 -0.041 20,035 0042 0045 0.079 D058 0.057  -0058 0063 0,049 0.030 SO013 0026 0084 0077 0.067 0.095
489 0012 0011 0010 0012 <0012 0.022 0017 0015 <0017 D01 .0.014 0.023 0035 026 0027 0022 0020 0.026
9,33 A4 -0003 0003 0003 0003 0.006 0005 0004 0005 0005 -0.005 0.007 001 0007 0010 0009 0.008 0.009
13.78 0003 A0.002  -0.002 0002 0002 .04 0003 <0003 -0004 0003 -0.003 0.005 0008 0005 L0006 0006 0.006 0.006
18.22 D002 -0002 0002 0002 0001 0.004 0003 0002 0003 0003 .0.003 0.040d 0007 A5 0006 0.005 D005 0.006
RMS VALUE OF ECTIONS
[DEPTH ] [TSTRESS | TSTRESS | [MSTRESS |
14 7 6 12 13 RATIO 14 13 16 3 9 RATIO 6 13 12 2 8 RATIO
(p/po) (p/po) (p/po)
0479 0483 04Tt 4T3 0472 0.930 0672 D688 0681 -0.672  .0.688 0.957 0950 0970 0967 0942 D942 0.972
-0.406 0410 0366 0372 0360 0.753 0584  -0.627 0601  -0570  -0.628 0.347 0865 <0949 0931 0831 0827 0.397
0256 0245 0213 0222 0220 0.452 0379 0392 0372 0340 -0.399 0530 0533 LTH 0692 0550 0526 0.611
0103 0088  -0.086  -0.092 0091 0.180 0155 0142 0141 0123 0450 0.200 LA84 0278 0200 0227 0207 0.242
0.046 0035 0039 0042 .0.040 0.079 0068  -0.059 0062 -0049 0,065 0.085 0067 <0104 0106 0091 D082 2.092
0013 0010 0012 0012 0011 0.022 0018 0016 0017 0014 0017 0.023 0020 <0022 0019 0019 0020 0020
0003 0003 0003 0003 -0.003 0.007 0004 0004 0004 -0.005 -0.004 0.006 0008 0007 0006 D005 0.004 0.006
0002 -0002 0602 0002 0002 0.005 £003 0002 0003 0005 -0.003 0.004 0006 0005 0005 0004 0.003 0.004
0002 0002 D002 0002 0002 9,004 £.002 0002 0002 0003 0002 0.003 0005 0004 0804 0003 D002 0004




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5§ + 840 L: LOAD 498 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASEN.

U MO
SET 12 14 i3 9 4
EY1 1572 1131 2855 4233 3414
EY2 151 151 151 151 151
EX2 98 147 153 138 o1
EY3 51 50 53 52 51
EX3 124 119 122 113 123
R2 0.65 0.98 102 0.92 0.60
R3 2.45 236 2.30 219 242

OBSERVED ~ SENSOR
DEFL.(mm) DISTANCE(mm)

Uyl -0.969454 0971656  -0.875633 -0.8553068 -0.959776 0

UY2 -0.448740  -0.467351 -0.458402 -0.4689068 -0.517940 300
UY3 -0.349777  -0.377314  -0.363312  -0.368871  -0.412058 450
UY4 -0.299517  -0.329720  -0.316212  -0.318930 -0.360383 600
UYs -0.238614  -0.270396 -0.260572 -0.261404 -0.301087 900
UYe -0.201883 -0.233570 -0.226414 -0.226269 -0.265621 12060
Y7 -0.178670  -0.209770  -0.204362  -0.203641  -0.243234 1560

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)
SET it 15 16 8 '
EY1 2044 4141 4182 4824 4829
EY2 160 151 151 160 160
EX2 142 225 221 158 155
EY3 66 56 52 84 82
EX3 153 138 129 71 117
Rz 0.8% 1.49 1.47 0.99 097
R3 230 245 .48 .84 1.43

OBSERVED ~ SENSOR
DEFL.(mm} DRISTANCE(mm)

Uyl -0.854495 -0.804453 -0.802963 -0.753083 -0.737428 0

Uy2 0416331 -0.453752 -0.452730 -0.404773 -D.388150 300
Uv3 -0.328534  -0.365284  -0.362535  -0.312736  -0.298127 450
Uy4 -0.285804  -0.322110 -0.31771% -0.267016  -0.255500 600
UYs -0.236853 -0.272829 -0.265609% -0.216749 -0.210505 900
Uye -0.207909  -0.242516  -0.233101  -0.187499 -0.184738 1209
Uy7 -0.189547  .0.222715  -0.211724  -0.169074  -0.168632 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5 + 840 L: LOAD 498 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EX2
EY3
EX3
R2
R3

13

1210
152
117

67
69
0.77
1.03

10

209
154
175

115
113
1.90

14

1758
152
195

53
120
1.28
2.28

1848
160
£55

82
67
0.7
0.82

CALCULATED AND OBSERVED DEFLECTIONS (inm)

-0.992585
-0.468808
0.373548
~0.3238%1
-0.264088
-0.228663
-0.206506

-0.877155
-0.450054
-0.360840
-0.315983
-0.262740
-0.230306
-0.209363

-0.850248
-0.423334
-0.334862
-0.288784
-0.232445
-0.197213
-0.174030

-0.846308
-0.411960
-0.323227
-6.277930
-0.224752
-0.193402
-0.173688

1818
156
168

59
142
1.72
2.38

-0.798470
-0.404667
-0.324411
-0.283605
-0.234417
-0,203858
-0,183753

OBSERYED.  SENSOR
DEFL.(mny) DISTANCE({mm)

0
0
450
600
900

1200
1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST ANDREWS: RWY 13-31: STA. 5§+ 840 L: I.LOAD 703 kPa

OPTIMIZATION CRITERION: "AREA"™ OF DEFLECTION BASIN.

CALCULATED MODULI (P2
SET 15 13 16 14 12
EYL 1072 1083 1019 2310 1098
EY2 154 151 151 151 151
EX2 130 161 9 134 177
HA'E] 56 53 77 53 53
EX3 138 129 17 129 129
R2 0.86 107 0.61 0.8% 117
R3 245 243 1.53 245 245

DEFL.{mm) DPISTANCE{mm}

UYl -1.298810 -1.2963%0 -1.322930 -1.247050 -1.248880 0

Y2 -0.561977 -0.596388 -0.524479 -0.612113 -0.564803 o
UY3 -0.433205 -0.4706%0 -0.388490 -0.475183 -0.442047 450
Uy4 -0.366759  -0.404530 -6.321107 -0.406807 -0.377369 600
0ys -0.286826 -0.323186 -0.245186 -0.325852 -0.297200 00
UYs -0.238665 -0.273009 -0.202374 -0.276568 -0.266568 1200
UY? -0.208122  -0.240607 -0.176288 -0.244900 -0.236449 1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULYLMMEa}
SET 13 1 15 12 11
EY1 1733 2799 2734 3140 1080
EY2 151 151 154 151 151
EX2 158 110 116 120 257
EY3 50 51 51 51 52
EX3 99 101 102 106 120
R2 1.05 073 0.75 0.79 170
R3 178 1.99 2.01 2.09 232
OBSERVED  SENSOR
C N D N DEFL.(mm) DISTANCE(mm)
UYl  -1413160 -1396080 -1.378340 -1.358450 -1.325410 0
UYZ 0753152 0755869 -0.747929 -0.745262 -0.680680 300
UY3 0621539 -0.611314 -0.605490 -0.602341 -0.567069 450
UY4d  -0552673 0539020 -0.533660 -D.531167 -0.506271 §00
UYS  -D466685 -0.453012 -.448006 -0.447IS5 -0.429266 900
UY6  -0412968 -0.400682 -0.395703 -0.395892 -0.380296 1260
UY7  -0378032 0367269 -0.362105 -D.363032 -0.347890 1560




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5§ + 840 L: LOAD 498 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 8 12 7 5 16

EY1 1848 2216 4824 2534 3269

EY2 160 187 160 171 154

EX2 155 249 158 284 408

EY3 82 62 84 83 iz

EX3 o7 57 i | 85 137

R2 0.97 1.59 0.9% 1.66 2.65

R3 0.82 0.92 0.84 1.60 1.78

OBSERVED ~ SENSOR
CALCULATED AND OBSERVED DEFLECTIONS (mm} DEFL.{mimi DISTANCI(mm)

Uyl -1.194690  -1.230010  -1.663690 -1.057980 -0.972518 1]
uy?2 0.581542 -0.673308 -0.571397 -0.56378¢ -0.513382 300
UYs3 0.456282 -0.552027 -0.441473 0452514 -0.406330 450
UYd 0.35233% 0487835 0376932 -0.392379 -0.354498 600
uYs 0317270 0407223  -5.305973  -0.315519  -0.2953871 800
UYs 0273015 0356166 -D.264682 -0.265270  -0.260544 1209
uy7s 0.245186  -0.322481 -0.238673 -0.231180 -0.237508 1509




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA, 5+ 8§40 L: LOAD 972 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.,

f FED N 1(MP,
SET 1 13 4 9 16
EYl 4389 4850 4793 4864 4138
EY2 310 284 m 18 233
EX2 692 605 729 838 554
EY3 108 116 115 117 115
EX3 170 173 195 192 157
R2 223 213 2.68 256 238
R3 1.58 1.50 1.69 164 136
ORS JELECTION OBSERVED ~ SENSOR

DEFL.{mn)} DISTANCE(mm

Uyl -0.831262 -0.840636 -0.826595 -0.758814 -0.938167 0

uyz 0471574 -0.462738  -0.454218 -0.432269 -0.49264% 300
uy¥3 -0.394517 -0.377556 -0.371229 0361377  -0.394653 450
UY4 -0.354489  -0.334600 -0.330400 -0.324932 -0.347328 600
UYs -0.303577 -0.282696 -0.281238 -0.278853 -0.291798 900
UYs -0.270579  -0.250088 -0.250324 -0.248952 -0.257817 1200
UY7 -0.248377 -0.228485 -0.229828 -0.228761 -0.235742 1500

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MPa}

SET 12 11 4 9 6

EY1 2657 1106 3119 2065 1813

EY2 494 476 496 467 445

EX2 758 1256 435 801 906

EY3 196 186 145 97 98

EX3 485 449 296 185 200

R2 154 2,64 0.88 1.7t 204

R3 2.47 2.41 2.04 1.91 205

OLSERVED SENSOR
¥ QNS DEFL{mm} DISTANCE{mm)

Uyl 0539505 -0.546795 -0.567499 -0.610549 -0.656146 o
UY2 -0.253671  -0.253150 -0.250151 -0.299508 -0.363402 300
UY3 -0.207206 -6.211085 -0.191946 -0.242001 -0.305130 450
UY4 -0.182926 -0.187900 -0.159238 -0.206330 -0.270507 600
UYs -0.153281  -0.158458 -0.117109 -0.155429 -0.222406 200
UYé -0.135018  .0.139724 -0.050484 -0.119929 -0.188926 1200
UY?7 -0.123187 -0.127318 -0.073152 -0.095083 -0.165263 1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA. 5 + 840 L: LOAD 498 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (Ma)

SET

EY1
EY2
EX2
EY3
EX3
R:
n3

11

2557
473
594

77
73
1.25
0.94

4389
310
692
108
170

223
1.58

14

4739
419
1108
139
275
2.64
1.98

2813
445
906

98

2.04
2.05

CALCULATED AND OBSERVED DEFLECTIONS (mm)

-1.950906
-0.621617
-0.554137
-0.509236
-0.441971
-0.393570
-0.358848

-0.831262
-0.471574
-0.394517
-0.354489
-0.303577
-0.270579
-0.248377

-0.609375
-0.344144
-0.290246
-0.26200%
~0.225554
-0.201648
-0.185400

-0.656146
-0.363402
-0.305130
-0.270507
-0.222406
-0.188926
-0.165263

3949
376
966
136
251

4
1.84

-0.672374
-0.366598
-0.306383
-0.275076
-0.235225
-0.209542
-0.152322

OBSERVED ~ SENSOR
DEFL.(mm} DISTANCE{mm)

0
300
450
600
900

1200
1500




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

ST.ANDREWS: RWY 13-31: STA.5+840 L.

DISTRIBUTION OF VERTICAL STRESSES

“AREA" QF BASIN

DEPTH
RATIO
{t/ro)
108
0.25
0.84
1.87
2.89
673
1340
20.07
26.73

[ DEPTH ]
RATIO
(#/ro)
(.08
.25
.84
137
.89
673
1340
2007
26.73

RMS VALUE OF DEFLECTIONS

12

AL469
1404
-0.284
-0.138
-0.064
-0.017
-0.005
-0.003
-0.003

11

0,469
-0.403
0.273
1,127
0060
-0.015
o). 004
-0.002
-0.002

[DEPTH]
RATI0
{2/ro)
0.08
0.25
.84
1.87
2.89
6.73
1340
2007

26.73

0475
-0.423
-0.297
-.139
-0.063
-0.014
«0.002
-0.002
«0.001

-0.478
£.433
-0305
-0.141
-0.063
-0.015
-0.004
~0.003
0.002

15

0,463
-0373
-0.250
0123
-0.059
-0.013
-0.003
0.002
-0.002

10

-0.470
-0.403
-£.270
122
«0.856
-0.014
-0.003
-0.002
-0.002

LOAD1: 498 kPa

~0.464
0383
«0.259
0,125
-0.058
-0.015
.004
«0.003
0,002

16

-0.462
0370
0.243
0123
-0.058
-0.014
0,004
.0.003
-0.002

14

-0.474
«0.411
«0.268
20.115
«0.051
«0.014
-0.004
-0.003
-0.003

~0.455
0354
«A.236
-0.118
00156
-0.014
00104
<0.003
0,002

-0.454
0.352
-0.228
-0.106
-0.051
0.3
-0.002
«0.002
-0.001

-0.472
-0.408
«0.272
-.121
-0.056
«0.014
-0.002
«0.002
-4.001

-0.453
0351
«0).240
An124
0061
-0015
0003
=0.0413

0407

-0.454
0350
-0.231
-0.116
-0.058
~0.n4
-0003

<02
0,002

0476
0416
«0.274
-0.119
0054
0014
~04H4
«0.003
0.2

RATIO
(pipo)
0.932
0773
0532
0.259
0122
0.031
0.008
0.006
0.008

RATIO
(pipo)
0.924
0.742
0.493
0.239
0.115
0.028
0.006
0.005

0.004

CSTRESS |
RATIO
(pipo)
0.950
0528
0.555
0.248
0.113
0.028
0.007
0.005

0,004

13

-0.668
«0.585
-0.408
~0.190
-0.084
<0.018
-0.004
«0.003
-0.002

-0.666
<0576
«0.384
017t
-0.079
=-0.0t9
-0.003
«0.003
-0.002

13

0.676
-0.613
-0.425
-0.191
-0.086
4023
-0.007
1K
-0.004

-0.649
0529
363
179
0084
-0.020
0,004
-0.003
-0.003

12

-0.668
0.578
386
0171
-0.074
«0.017
-0.003
=0.003
-0.002

16

£672
-0.605
-0427
-0.206

1025
<0.005
0.3
~0.{03

15

651
-0534
1364
-0.176
-0.082
0.019
-0.004
-0.003
.003

-0.641
0496
0318
-0.150
073
«0.018
-0.003
0002
0.2

LOAT 2: 13 kPn

14

«0.658
-0.552
-0.373
0.175
-0.081
0.022
-0.006
-0.004
0.4

£.648
0.523
£.357
-0.176
-0.083
-£0.019
.04
-0.003
-0.003

0.665
0567
£.362
-0.151
-0.064
0.017
0.5
-0.003
-0.0{3

1z

{678

0,617
0,431
-0.195
-0.087
0.024
-0.007
-0.005
-0.004

11

~0.684
-0.636
«0.456
-0.207
A.091
-0.019
-0.005
-0.003
«.003

16

-0.663
-0.551
0348
«0.154
-0.073
-0.018
-0.004
-0.003
-0.003

TTRESS
RATIO
(p/po}
0955
03852
0593
0274
0.126
0.034
0.009
1006
{105

RATIO
(p/po}
0.939
0799
0554
0.264
0121
0.027
0.006
0005

1004

STRESS

RATIO
®/po)
0.939
0788
0512
0.227
0.103
0025
0.006
0,004
0.003

-0.935
0330
0582
-0.274
“.120
A.023
0,005
~AL.004
-0.003

-0.948
-0.393
-0.650
-4.299
«1.134
.030
-0.007
0.005
0804

11

0943
0877
-0.615
«0.255
0,088
-0.018
-0.005
-0.003
-0.003

13

0924
-0.789
£.521
£0.236
-0.107
A.024
-0.005
AL{HI4
-0.¢03

-0.965
-0.960
£.766
-0.359
«£.154
-0.030
-0.007
0.5
01004

-0.935
-0.330
-0.582
0.274
-0.120
-0.023
-0.005
-0.004
-0.003

0933
0.816
0.567
£.275
£0.127
025
0005
A).004
41003

£.935
0851
0.590
£.263
4113
£.032
0.010
0007
A.006

«0.944
862
-0.618
A.291
£127
-0.024
£0.006
0.004
0.004

LOAD 3: 972 kPa

-0.936
0830
-0580
-0.174
9121
<0023
-0005
~.004
-0.003

-0.950
-0.898
«(.638%
-0.271
.03
-0.027
~L010
-0.006
0.5

0942
0861
-0569
0228
-0.089
-0.024
-0.008
-0.006
-0.005

16

4.930
0.812
.567
.277
-0.130
.026
-0,005
-.004
-0.003

-0.942
-0.861
«0.569
-0.228
A).089
-0.024
-0.008
-0.006
«{.{H15

16

«0.944
-0.865
-0.623
«0.293
0129
-0.025
-0.006
-0.004
-0.003

RATIO
(p/po)
0.958
0.839
0580
0.275
0124
0.025
0.005
0.004
0.003

STRESS
RATIO
(p'po)
0.976
0.918
0.661
0.292
0.122
0.029
0,009
0.006

0005

RATIO
(pipoy
0.969
0.884
0.619
0.276
0.114
0.023
0.006
0.004
0,004




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5+ 510 R: LOAD 685 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI(MPs)
SET 16 9 11 el 7
EY1 8176 5612 6233 3222 9156
EY2 6993 381 4862 6969 2531
EY3 21 2072 1898 2784 2381
EYd4 469 391 414 477 422
EY5 234 216 225 154 187
EY6 178 178 181 183 183

UYL 0287155 0307920 -0314545 -0312413 -0.283865
UY2 -0.246918 -0.254185 -0.263007 -0.254584 -0.238935¢
UY3 0225176 -0.226843 -0.236149 -0.226067 -0.213468
UYd -0,166489 -0.I56170 -0.167471 ALISS3ST  -0.147765
UYS 0138977 0124502 -0.137156 -0.123597 -0.118227
UY6 -0.119871 -0.103248 -0.116928 -0.1(1972 -0.897972
UY? -0.104996 -0.087220 -0.101709 -0.635487 -0.082348

OPTIMIZATION CRITERION: MAXIMUM BEFLECTION

’ X ME:
SET 16 3 1 10 14
EYL 9550 7238 8854 936 914z
EY2 3382 830 4518 2200 A
EY3 2868 2544 1776 1660 2116
EY4 a8 389 423 495 495
EYS 194 187 195 141 239
EYs 159 177 154 187 171

CALCULATED AND OBSERVED DEFLECTIONS fmm)

UYL -0.267830 -0.269019 -0.269788 .0.272599 -0.257772
UY2 0227705 -D.210178 -0.22738) -0.218903 -0.213330
UY3 -0.205471 -D.193808 -0.203382 -0.204411 -0.488645

UY4 -0.147258 -0.115660 -D.39Ed6 -0.141354 -0.127910

UYS -0.119818 -0.094481 -D.109164 -0.11218% -0.101412
UY6 -0.160234 -0.072981 -D.088115 -0.091562 -0.08310%

UY7? -0.084507 -0.056379 -DAT1477 -0.07533% -0.053677

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (3Pa)

SET 10 7 12 9 15
EYI1 9136 0256 9286 S612 1153
EY? 2229 2532 3088 5381 2478
EY3 2660 2381 1905 2072 Hs2
EY4 495 422 4% k| 495
EYS 18 187 0 215 225
EY6 187 183 137 178 12
CUL. V. ERY CEL NS ()31

UYL 0286135 -0.283965 -0.278064 -0307920 -1.281930
UY2 0242579 0238950 -0.234577 -0.254185 -0.233233
UYI 0218194 0213408 -0.210052 -0.226843 -D.206979
UYd 0155474 -0.147765 -0.146688 0156170 -D.141458
UYS -0.126480 .0.118227 -0.117641 -0.124502 -0.112019
UY6 £.106018 -0.697972 -0.097074 -0.103248 -0.090823
UY7 0089894 .0.682348 -0.680532 -0.087220 -0.073518




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA.5 + 510 R: LOAD 1130 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI{MPa}
SET 14 16 9 15 7

EYL 9466 8878 5612 7928 9256
EY2 6494 €993 5381 3473 2532
EY3 1346 2241 2092 {33 2381

EY4 458 £69 3 84 422

EYS 1 157 218 17¢ 187

EYs 173 176 178 1 183
C ATED AND OBSERY FLE It

UY1D 454421 -0.478495 -0.507936 -0.497300 -0.468439

Y2 0390414 -0.414520 0419312 -0.417303 -0.394188
UY3 0354306 -0.378983 0374109 -0372218 0382046
UYd 0256844 -0.279582 -0.257624 -0.253241 0.24375%
UY5 D.211786 -0.230984 -0.205383 -0.199306 -0.19503¢f
UYe 0180873 -0.196454 0170312 -6.162703 -0.FSEGES
UY7 0156476 -0.169289 -0.143882 -0.134847 -0.E35844

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)
SET 14 3 1 0 7
EY1 814t 72338 8854 9136 9156

EY2 3083 2810 4515 2120 1532
EY3 2113 2544 1776 2660 181

EY4 495 389 423 485 412

EYS 19 187 195 1d1 187

EY6 i 7 154 187 183
D AN S

UV 0420603 -0.443783 .0.445052 -0.449405 0463439
Y2 0348782 -0.363213 -0.375007 -0.377438 394181
UY3 0309597 0319712 0335507 -0.337106 -0.352046
UY4 D2ERT3 0207293 0.229541 -0.233178 -0.243758
UYS 0167764 -0.155859 .0.I80881 -0.185027 £.195031
UV 0137422 -0.120392 0.E45357 -0.ISL05D -0.161618
UY7 0113468 -0.003005 O.EE7910 -0.124286 -.135844

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CA ATED MODULT (MPa
SET i0 1 12 15 13
EYL 138 0256 9236 gi07 8461

EY2 1099 2532 1924 2407 2593
EY3 2660 2381 1905 1988 F9R4

EY4 498 422 494 4N 493
EYS 141 187 199 214 195
EY6 187 183 140 139 132

UY1 0471069 -0.468439 0460652 -0.499075 0457414
UY2 0399606 -0.394181 0388150 -0.419308 0380758
Y3 4359615 -0.352046 0347161 -0.375354 0.338405
UY4 5.256462 -0.243758 £.241276 -0.264768 -0.230378
Y5 £5.208664 -0.195031 .0.192624 -0.215069 181524
Y6 -0.174926 -0.161618 -0.158112 -0.180229 Lh146214
UY7 -3.048307 -0.135844 0130384 -0.152453 0.117528




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA. 5 +510 R: LOAD 1483 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLLECTION BASIN,

CALCULATED MODULI{MPg}
SET 10 7 9 13 14
EY1 9136 9286 $612 7573 £810

EY2 6325 1532 5381 3256 2149
EY3 2660 2381 2072 2376 2189

EY4 495 422 39 445 498

EYs 141 187 26 169 146

EYe 187 183 178 183 158
N ¥ A ONS

UY! 0582847 -h614774 -0.666636 -0.620057 D.674116
UY2 -0.5036%0 -0.517319 .0.550301 -0.516601 -0.559151
UY3 -0.459840 -(hd62021 -D.491108 -0.460374 -D.492408
UY4 0336179 -0.319906 -0.318102 -0313692 -D.356508
UYS 0274736 -0.255057 -0.269542 -0.245243 -0.293311
UY6 0230485 -0.212406 -0.223529 -0.196957 -0.248789
UYT -0.195285 -0.178281 -0.188819 -0.158724 -0.213191

SET 15 3 L 10 L]

EY1 8137 738 8834 9136 6723
EY2 2495 1830 4818 2248 an
EY3 1390 2544 1776 2660 1869

EYd 485 389 an 495 498

EXS 28 187 195 Ll 199

EY6 192 17 154 187 175
CALCULATED AND QBSERVED DEFLECTEONS fm}

Y1 -0.571560 -0.582416 -0.5B4081 -0.589115 -D.612646
UY2 DA67925 -0.476677 -0.492273 -0.494833 -0.503385
iy 0411369 -0.419586 -0.440315 -0.442034 -0.446996
UV 0.274978 -0.272049 -0.301247 -D.30378% 0309764
UYS 0217526 -0.204548 -0.236336 -0.242610 -0.249362
Ye -0.178720 -G.£58001 -0.190765 -0.198021 -0.207884
UY7? 0148650 -0.E22059 -0.154744 -0.1628%5 -D.175069

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 15 10 12 7 1
EY1 9148 9136 9255 9256 8B4
EX2 % 2382 2261 2532 4515
EV3 2074 2660 1836 2381 1776
EYd 495 493 494 an 423
EYS i 11 228 187 195
EYS 165 187 166 183 154
CALCULATED AND OBSERVED DEFLECTIONS Gom}

Y1 -3.605200 -0.616826 -0.604699 -0.614774 D.584D81
1YY $507393 -0.523614 -0.503619 -0.517319 0491273
TY3 452826 -0.471477 0449870 -0.462021 -0.440315
Y4 0317200 -0.336561 0312101 -0.319906 301147
UYS 41257588 -0.273875 0.252416 -0.255957 -0.236316
Y6 0216442 -0.219600 -0.211516 -6.212106 -0.190765
UY7 0184080 -0.194658 -0.179457 -0.178281 -0.154744




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA.5+510R

DISTRIBUTION OF VERTICAL STRESSES

“AREA" QF BASIN LOAD 1; 6855k LOAD 2: 1130 kPa LOAD 3 1409 kPa v
[DECTA] [ETRES)] STRESS) [ETRES]
DEPTHJ{ RATION 16 LI ¢ S FAVEHI RATIOf 14 16 ® 15 7 RATIO} 18 79 13 u RATIO ]
(mu) |} (2/eo) (p/po) (pipo) (ipo)
19| 0.08 [1-0.668 -0.670 -0.668 -D.675 0976 §-1.099 -L1D1 -1.105 -LO97 L9093 0973 | <1446 <1435 -1.450 -1.442 -1.440 1024 i
570l 025 [|-0.633 0638 0633 D658 0927 J[-r.030 .10d0 1052 L0235 -LoEO 0913 | 1365 1326 1381 -1351 -1346 0.961
osff o4z {|-0572 D583 N5T3 D622 0842 [l.0918 0037 0962 0905 881 0.814 | 1229 -LISG -1262 -1.203 -1.195 0858
133]| 050 [l-0.483 0499 0484 4550 0717 [[-0.757 0986 0823 0741 0709 0.676 | -L030 0950 -L0S1 -0.998 -0.988 0714
1L 0.76 |0.380 0401 0383 £.479 0574 [|-0579 0614 -0.667 D566 -0534 0523 [.0.806 0700 0869 .0.775 0772 0587
2051 091 J0.207 0314 .0.298 0394 0452 [[-0.434 0468 0518 D434 D415 0402 {0619 0545 0680 -0.607 D619 0.436
25[| 104 [[0.224 0244 0233 4308 0.356 J[-0.330 358 0403 D348 D347 0316 | 0480 0456 0529 0496 0525 0353
25| L18 [[-0.167 0185 0179 0233 0274 J[-0.249 0267 0305 0274 0286 0.245 | 0363 375 0401 0398 0.439 0.280
300l 133 [10.128 0041 0030 174 0.210 {0197 0203 0.232 0215 0226 0190 |-0274 0297 0305 0309 0353 0218
340 151 [j-0.073 -0.078 -0.079 -0.092 0115 {[-0120 0113 0128 -D121 0123 0.107 | 0.146 0361 0168 -0.164 -0.190 0.118
4401 1.96 ||-0.048 -0.052 -0.052 -0.059 0.076 |[-0.078 -0.073 0,085 -0,080 -0.080 0.070 | 0094 0104 0112 -0.106 0117 0.076
G| 2.67 [j4.033 0036 -0.036 4.039 0.051 |[-0.053 -0.049 -0.059 -0.055 .0.054 0.048 | -0.062 0.070 -0.077 -0.070 -0.074 0,050
760f| 338 [|-0.023 0026 0026 0026 0.036 {|-0.038 0035 0.042 0039 0038 0.034 [ -0.043 0.050 0056 -0.048 -0.049 035
oz0f| 489 [l018 0020 -0.020 0.020 0.024 [[-0.030 0028 0.034 0031 -0.030 0027 | .0.034 0030 0044 0038 0038 0027
nues|| s17 floms o7 007 os 0024 |[-0.025 <0024 -0.020 .0.027 0026 0.0273 | 0030 0.034 0038 -0.037 0032 0.024
1288( 572 {003 0015 0015 0015 0.021 |[-0.022 0021 0025 0023 0022 0.020 | 0.027 0.020 0032 -0.028 -0.028 0.020
13| 628 floonn 0m3 0013 004 0.018 [[-0.019 0019 -0.02L 0.020 0020 0.01% | -0.024 0.026 0028 -0.025 -0.024 0018
2000|889 {10007 0008 -0.008 0.000 Jloor [loorz omz 013 0013 -0013 0011 | -0.016 0017 0018 0016 .06 0.012
MAXIMUM DEFLECTION
DEPTH [FTRESS
DEFTH[| RATIO RATIOff 14 3 1w 7 B3 1w RATIO|
(mm} || (z/ro) (p/po} (p/po)
19f 0.8 098 1099 LO9T -LO94 -L093 1437 L44Z -LAd0 -LA36 ~LAdd 1022
57)| o025 025 1029 LOZ3 -LOIZ -LO1O 1332 -1350 1343 -L328 -L358 0.953
95|l 0.4z 0907 0915 D902 D882 0881 166 200 184 ALISK 1217 0841
133} 059 D46 0157 D736 LTIL T 0944 0994 0966 09I 1018 0.689
71| 076 NO COMPUTATIONS 5T 0588 0558 0539 534 D718 0772 AT 0708 801 0530
205ff 091 DAS 0463 DAL AL 0415 562 D.608 0555 0558 -.633 0414
#5|| 104 4374 HI8T A3 0350 0347 D469 0.499 D439 04T 519 0340
25| 118 4304 0307 D261 0299 0286 388 0403 D342 0392 420 0.276
300] 133 D247 23T D5 0236 0226 D319 31 D270 0310 0336 0219
sanfl 15t Q134 013 0119 0125 D123 0187 0262 AI56 0164 0189 0122
aqnfl 196 085 0080 076 0080 LR DI17 D104 D100 105 D117 0.077
coofl 2.67 056 054 0051 -0.052 -0.054 4077 D071 D67 0068 -0.076 0.051
760l 338 0039 D038 0.036 D035 0038 0053 0050 £047 D046 -0.051 0.035
o20f| 409 0.030 0030 -0.028 0028 0030 041 0.040 0037 0037 0.040 0.028
nes|| 517 D025 0026 0024 -0.025 0026 0035 0035 L031 0033 0034 0.024
1288 572 0021 0023 0020 0022 0022 0030 0030 0027 D025 0030 0,021
a3 628 0.018 0020 0.018 0020 0020 0026 0026 D024 DO -0.026 0.018
2000 889 0.012 0013 0012 0013 0013 0017 D017 D015 017 0016 0.012




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA.5+510 R

DISTRIBUTION OF VERTICAL STRESSES

RMS VALUE OF DEFLECTIONS : 6RS s 1130 kPa LOAD 3: 1400 KPa
DEFTH [cTRESY) A [STRESS]]

pEPTH| RATIO, 10 7 1z 9 151
(@m)}| (¢/ro)
19} 008 {0.663 -0663 -0.604 D670 0665
s7)| 025 Jl-0.613 0612 0615 0638 -0.619
o5l 042 ||0535 0534 0539 0583 -0547
33| 059 [[.0.431 0430 0436 0499 0440
ml| 076 0327 0323 0330 D401 0347
205[ 001 [[-0.258 0252 0255 o314 0274
#5[ o4 o218 D2 0211 0244 0230
265[ 118 [f0181 0173 0172 DI85 0190
3N 1.33 0143 AL137 0137 0041 -0.152
340 L51 D076 0074 0078 D078 -0.083
440 1.96 D048 1048 0050 0052 0052
sto)| 267 0031 0033 0033 D036 -0.034
760f| 338 [J-0.021 0023 0022 D026 0023
oz0f[ 400 [l-0.017 0018 0017 020 -0.017
163l 517 feo0s w016 00 0017 0004
1288] 572 []0.013 004 0012 0015 -0.012
1]l sz oo 00z 00t0 am3 0o
2000]| 239 J1-0.007 008 -0.007 0.008 -0.006

RATIOf 10 7 12 15 13
(p/po)
0.971 [1-1.095 .1.093 .1.094 1095 -1095
0505 {|-1.013 ~1010 <1013 -L.017 1017
0.799 [|-0.884 881 -0.886 -0.393 -0.893
0.656 [|l-0.714 07090 0716 0727 0727
0505 [|-0.542 0534 0540 0555 0555
0395 [-0.427 0415 -0.419 -0.436 0436
0325 [}-0.360 0347 -0347 0365 0364
0.263 [{-0.298 -0.286 -0.284 -0.301 -0300
0.208 {§-0.236 226 <0.228 -0.241  -D.240
0.114 H-0.125 0023 -0.128 0033 0433
0.073 {}-0.080 0080 -0.082 -0.086 -0.083
0,048 1-0.052 0054 -0.053 D056 0054
8,034 [|-0.035 0038 -0.036 -0.038 -0.036
0,026 }|-0.027 -0.030 -0.028 -0.029 -0.027
0.022 ||-0.024 0026 -0.024 0025 -0.023
0.019 [|-0.021 -0022 .0.020 -0.021 -0.020
0.017 |{-0.019 -0.020 -0,017 -0.018 -0.017
0.0 {{-0.012 -0013 -0.01L 0011 0011

RATIO 15 10 12 7 1
(p/po)
0.969 §-1.435 1437 -1434 -1.435 -1.440
0897 §1-1325 1331 1320 -1.326 -1.343
0785 ||-1.154 -LX63 -LI4S -L156 -1.184
0.636 |[-0.930 0940 -0.916 -0.930 -0.956
4.483 [[-0.703 D714 -0.687 -0.701 -0.732
0378 |(-0.552 D562 0537 -0.545 -0.555
0316 ){-0.467 D473 0455 -0.456 -0.439
0.260 |[-0.390 D391 -0380 -0375 -0.342
0.207 ||-0.315 0309 0310 «0.297 0270
0114 |[-0.175 <0163 -0.177 -0.161 «0.156
0073 ||-0.113 0104 <0114 <0104 O.1(H
0,048 [1-0.075 -0.068 -0.076 -0.070 -0.067
0.632 [|-0.052 0046 -0.052 -0.050 -0.047
0.025 }.0.040 0036 -0.040 -0.039 -0.057
0.021 §-0.033 -0.031 -0034 0.034 -D.031
0.018 §1-0.028 -0.028 -0.029 -0.029 -0.027
0.016 {|-0.024 0025 D025 -0.026 -0.024
0.010 |[-0.016 0016 -0.016 -0.017 -0.015




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA. 5+ 990 I.: LOAD 733 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULIL (MPa
SET 2 2 14 1 1
EY1 471 9649 9677 8209 6939

EY2 4161 2659 2849 €037 1966
EY3 1733 1411 2840 213 19606

EYd 363 152 53 158 434

EYS 2063 150 6 49 236

EY6 173 1% 199 1% 152
D AN 2RV FLECTIONS {m

UY1 0394683 -0386347 £372218 0359846 0363533
Y2 0322798 -0315582 -0.314884 -0.307132 -0.303669
UY3 £.285871 -0.288196 -0.280174 -0.275820 -0.271945
UY4 4.195706 -0.191996 -0.189149 -0.189066 -0.196252
UY5 -0.158721 -0.152671 -0.150342 -D.150662 -0.1644%0
UY6 -0.135157 -0.128841 -0.126364 -1.12664% -0.143453
UY7 0018001 -0.812679 -0.110046 0186221 -0.127487

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MOBVLJ (MPa}
SET 6 8 13 1S ]
EYL £264 6939 9020 9309 5612
EY2 1765 2966 2123 2182 5381
£Y3 1532 2960 1807 E673 2072
AT 411 43 494 495 301
EYS 167 236 149 153 216
EY§ 138 152 181 172 178
N SERY) NS

UYL -N368747 -0363533 0354905 -0.351673 -0.342306
UY2 0302297 -0.303669 -0.295545 -0.294833 0.281144
UY3 -0.267262 -0.271945 -0.262122 -0.262659 0248140
UYd -D.185909 -0.19525} -0.184253 -0.186739 -0.168G78
UYS 0151708 -0.164490 0151578 -0.154644 £.133508
UY6 -0.128147 -0.143453 -0.129£45 -0.132587 -G.I11G20
UY7 -0.109497 -0.127487 -5.111582 -0.115305 -0.094421

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI {MPa)
SET 12 11 8 & z
EYI 8599 6793 5939 6264 4902

EY2 nm 21649 2906 2765 6360
EY3 1844 1446 2960 1532 2164

EYd 494 482 434 4 424

EYS 228 193 238 167 1318

EYé 22 147 32 138 122
CALCULATED AND OBSERVED DEFLECTIONS

Y1 0368862 -0.380847 -0.363533 -D.368747 -0.400895
UY: 0308182 -0316110 -0.303669 -0.302297 0336909
VY3 -0.274864 -0.281630 -0.271945 -0.267261 0304219
Y4 -0.197785 -0.202928 -0.196252 -0.1859019 -0.218414
TYS 0165683 -0.170756 -0.164490 -0.151708 -0.178639
VY6 0143264 -0.148962 -0.143453 -0.128147 -0.150617
UY7 -0.125208 -0.131921 -0.127487 -0.009497 -0.128361




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA. 5+990 L: LOAD 1166 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODUEI (MPa}
SET 3 13 15 [ 8
EY1 7852 4714 m 6264 £939

EY2 S49 4168 5126 2765 1936
EY3 1127 1733 1513 1532 1960

EYd 342 363 394 477 434

EYS 133 pile 2 167 136

EY§ 134 174 171 138 152
N y 3 N

UYL -0.602206 -0.624038 -0.624524 -0.586574 0.578281
UY2 0514684 -0.509773 .0.505101 -0.480871 -0.483053
UY3 -0.462164 -0.451132 -0.448546 -D.425139 432589
UY4 0319432 -0.308292 -03101Md -0.295729 0312183
LYS -0.252631 -0.249963 -0.254507 -0.241328 0.261658
UY§ -0.206244 -0.212939 -0.219292 -0.203846 -0.22B195
UY7 -0.176169 -0.186055 -0.F93567 -0.174179 -0.20279%

EY1 6939 6264 $612 7041 9256
EY2 2906 2765 5381 2672 2842
EY3 2060 1532 2002 1481 2381

EYd 434 477 39t 477 422
EYS 236 167 216 193 187
EY6 152 138 178 14§ 183

CALCULATED AND OBSERVED DEELECTIONS (nm)

Y1 -0.578181 -0.586574 -0.544514 -0.533018 -0.520924
Y2 -0.483053 -0.480871 -0.447223 -0.432638 -0.430880
Y3 -D.432589 -0.42503¢ 0396313 -0378637 DH3IT97H4
UYd 0312183 -0.295729 -0.267366 -0.253546 -£0.25649%
UYS D.261658 -0.241325 -0.212371 -0.201877 -0.204585
UYE -0.218195 -0.203846 -D.176602 -0.166793 -D.16994¢6
UY7? 0202796 0574179 -0.150197 -0.139292 .0.§43607

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCUEATED MODULI{MPs
SET 6 12 8 138 13
EYI 6264 :1:11 6939 6793 8158

EY2 2768 2227 2906 2649 2149
EY3 1532 1841 2969 1446 1913

EY4 477 494 434 482 493
EYS 167 223 216 190 231
EY6 118 98 152 147 93

UY1 -0.586574 -0.569775 -0.578281 -0.60382) -0.546943
UY2 0480871 -0.478671 -0.483053 -0.502843 0.449921
VY3 0425038 -0.d23165 -0.43258% -0.447995 0396899
Y4 0205729 -0.301269 -0.3E2183 -0.322802 -0.275518
UYS -0.241325 -0.250508 -0.261658 -0.271626 -0.224974
LY6 -0.203846 -0.215397 0228195 -D.236938 -0.189855
1Y7 0174179 -0.187159 -0.20279§ -0.209849 -0.161472




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA. 5+ 990 L: LOAD 1485 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODUEI {(MPa}

SET § 10 8 5 &

EY1 6264 3370 6939 2768 5612
EY2 275 6325 2506 2270 8381
EY3 1532 2660 2960 2265 2072

EY4 477 493 434 419 391

EYS 167 141 136 i 216

EYé 138 187 152 17¢ 178
N VE N

UYL -0.747652 -0.735105 -0.736490 -0.818981 -0.693485
VYZ 612430 -0.590175 0615209 -0.620479 -0.5§9576
VY3 541450 -0.515589 -0.550939 -0.535531 -D.504738
UY4 0376636 -0.362489 -0.397592 -0.353592 0340513
UYS -0.307348 -0.290041 -0.333244 -0.280976 0272473
UYs 41259615 -0.240338 -0.290825 -0.232755 -0.224%18
UY7 -0.221832 -0.201879 -0.258279 -0.195935 0191189

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI(MPs)
SET 9 10 13 7 12
EY1 5612 9136 9487 9156 9736

EY2 5381 2197 2137 2832 2048
EY3 2072 1125 1505 2381 2527

EY4 391 495 496 422 498

EYS 216 141 236 187 136

EYE 178 iy 186 183 194
CALCULATED AND OBSERYED DEFLECTIONS ()

UY1 0.693485 -0.679409 -0.668939 .0.663441 -0.647978
UY2 -0.569576 -0.559318 -0.551009 .0.548761 -0.536309
UY3 0504738 -0.490533 -0.4B4385 .0.483599 -0D.473277
UYd 0340513 0327819 0334072 -0326674 -0.324384
UYS 0270473 -6.259412 -0.275537 -0.260356 -0.260307
UY6 -0.2214918 -0.212360 D.237381 -0.216441 -0.215322
UY7 0191289 -0.175402 -0.208482 -0.182895 -D.179612

OPTIMIZATION CRITERION: RMS VALUE OF DEFLLECTIONS.

CALCULATED MODRULE (hPa)
SET [ |k e 8 9
£YL £264 8770 9136 6939 S612

EY2 2765 2227 2 2908 5381
EY3 1532 1845 2660 2960 072

EY4 477 494 495 434 39

EYS 167 228 141 236 pAls

EY§ 138 113 187 152 178
VE ELECTION -

UYE 0747052 -0.691583 -0.674831 .0.736490 L.693485
UY2 0612430 -0.571336 -0.564226 -0.615209 -0.569576
UY3 -0.541451 -0.504380 -5.502136 -0.550939 -0.504738
UYd 0376636 -0.349962 6351428 -0397392 £.340513
UYS 0307348 -0.286238 -6.285063 -0.333244 -0.270473
UY6 0259615 -0.242589 -0.238351 -0.290625 -0.224918
UY7 -0.221832 -0.207851 -G.262490 -0.258279 -.191289

&

~3




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA.5+ 990 1.

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD1: 733 kPa
[DEPTH]
DEPTH|{ RATIO 2 12 14
{mo) |} (z/ro)
200 009 {0715 -0.702 -0.704
59 026 0675 -0.629 -0.636
98 044 [f-0.608 D521 -0.535
137)] 061 D510 0394 -0.413
174)| ©.77 0402 0294 -0.312
212|| 094 jp0301 0223 -0.239
250|] L1l [1-0.215 -0.064 0175
285|| 1.z7 H0.161 -0.125 -0.127
5| 140 {0133 -0.803 -0.097
414 L84 |[-0.064 -0054 -0.053
58211 259 [f-0.043 -0.039 -0.039
7504 3.33 ({0031 -0.030 -0.031
QI8 4.08 0023 -0023 -0,023
1500} 6.67 §-0.017 -0.017 -0.018
25060) 1011 §§-0.013 -0.013 -0.014
3500] 1556 {-0.011 -0.011 -0.011
ASUO[ 200 [|0.007 <0407 -0.007
5500 24.44 [§-0.004 -0.004 -0.004
MAXIMUM DEFLECTION
[DEFTH]
DEPTH RATIO
(oum) i (2/r0)
200 0.9 {-0.718 0714 ALTIE 0719
S9H 0.26 |j-0.664 -0.648 J0655 0,666
98l 044 |j-0.581 -0549 D563 -0.581
137} 0.61 [[-0.473 -0.429 -0.447 -0.469
174f 0.77 {0372 0329 0347 -0.361
212f 0.94 |1-0.289 -0.256 -0.270 0.270
2500 L1 f217 -0193 0201 -0.193
850 1.27 {0168 -0.152 -0.150 -0.145
315]) 1.40 #0139 -0.128 -0.117 -0.121
A4fl 184 H-0.065 0060 -0.058 -0.058
ssz{t 259 0042 -0.040 -0.041 -0.040
750[ 333 §|0.029 0029 -0.030 -0.028
918{| 4.08 §{-0.021 -0.021 .0.022 .0.021
1500} 6.67 }|-0.015 -0.016 -0.017 £.016
2500 LL1I {-0.012 -0013 .0.013 £.013
3senf 1556 [-0.009 -0.016 -0.010 0.010
4500]f 20.00 {{-0.006 -0.007 0,007 4.007
550011 _24.44 Ji0.003 -0004 -0.0604 -0.004

-0.722
0.908
0.793
0.640
0.492
0368
0.263
0.198
0164
0.080
0.054
0.039
0.029
0.022
0.017
0.014
0.009
0.005

1.690

1.476
1191
0.916
0.685
0.490
0368
0.306
0.148
0.101
0.072
0.053
1.041
0.032
0.026
0.017
0.010

“ml

RATIO
@/po)
0.966
0.889
0.769
0.614
0.471
0.355
9,256
0.189
9152
0077
0.4055
0.041
0.031
0.023
0.018
0.014
0.000

0.5

TEESY
RATIO
(p/po)
0.979
2305
2013
<1624
1249
0.934
-0.668
0503
-0.418
0202
0137
-0.098
0073
0056
0.044
-0.035
0.023
0013

-L129
1044
0.907
A7
-0.541
0.386
0.262
1196
0,169
-0.080
0.053
0.037
-0.027
-0.022
£0.018
0.014
-0.010
-0.006

-L130
1047
0.919
-0.750
£0.595
0.468
0355
£.270
2.213
£0.099
-0.066
0.046
-0.033
0025
£0.019
-0.015
0.010
-0.006

13

-L.137
«1.074
A.967
-0.811
-0.640
£.479
0342
0.256
A.212
-0.102
-0.06%
«£.049
-0.036
~0.027
0021
0017
-0.011
0006

=119
~1044
0911
739
0584
1460
0352
-1.279
-0.236
«£.103
0464
-0.042
-0.029
023
-0.118
0.014
-0.009
-0.006

15

-1.141
«1.091
«).999
~0.857
0682
-0.504
-0.353
-0.265
~0.224
-0.108
-0.073
A0.051
«(.037
-0.028
-0.021
.07
=0.011
-0.006

«1.137
<1075
-0.96%
-0.813
-0.637
0.47¢
0329
-0.242
-0.199
«0.0%6
-0.065
-0.046
-0.034
-0.026
0.020
0.016
-0.011

-1.129
-1.044
“0.911
«0.739
-0.584
~0.460
-0.352
“.279
=0.23¢
=0.103
-0.064
A2
«0.029
«0.023
-0.018
-0.014
«0.009
-0.006

11

<1126
«L035
-0.395
-0.718
-0.564
-0.446
0.343
0.273
£.231
-0.102
-0.065
-0.043
-0.031
-0.023
-0.918
<0014
-0.00%
D006

1130
1047
0919
-0.750
-0.595
0,468
-0.355
-0.270
0213
-0.009
-0.066
0.046
0,033
-0.025
0.019
0.015
0010
-0.006

«1.438
-1.329
-L.160
-0.941
-0.743
~0585
.448
«0.355
-0.300
A.131
«.081
-0.053
038
-0.029
-0.023
-0.018
-h.mz
-0.007

1448
1369
1234
-1.035
-0.812
059
0,419
-0.308
01,254
0122
0,083
0.059
0,044
-.033
0,026
-0.021
-0.014
-0.008

10

1462
1418
1329
1174
0.959
2719
4507
£37
301
4138
40.085
0.055
0.039
0031
0.025
£.020
0.014
£.008

L4256
-1.281
-L.070
£.827
0.641
.513
0,403
-0.328
-0.283
-0.124
04076
-0.049
0,036
0.029
£.024
4.020
4.013

1439
1334
1170
955
-0.758
0597
0453
A1344
1272
1126
1084
-0.059
-0.042
-0.032
0424
0.9
0012
0407

13

-1423
-L.276
-L064
0821
<0640
-0520
~0.414
0338
-0.288
-0.132
0084
-0.058
-0.042
-0.032
-0.025
-4.020
-0.013
0.007

-1.427
-1.293
-1.094
-0.858
667
-0.532
«0.411
0.320
-0.260
-0.119
-0.078
«0.053
-0.039
-0.030
-0.024
-0.019
-0.013
-0.608

-1.448
-1-369
-1.234
-L.035
812
-0.599
0419
-0.308
-0.254
~0.122
-0.083
-0.059
~0.044
-0.033
0,026
-0.021
A.014
-0.(H8

12

-1.425
-L.280
-L070
-0.831
-0.655
0536
«0.428
0341
0.278
-0.119
-0.073
«0.047
«0.034
-0.027
0.022
0.018
0.2
-0.008

I RATIO
{p/po)
0975
0922
832
0.703
0565
0.437
0324
0.246
0200
0.090
0.058
0.039
0.028
0021
0.017
0.013
0.609
0.0605




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA. 5+ 990 L.

DISTRIBUTION OF VERTICAL STRESSES

RMS VALUE OF DEFLECTIONS LOAD 1: 733 kPa LOAD 2: 1166 kPa LOAD 3: 1485 kPn
DEFTH SSTRESS

DEPTH|| RATIO 12 11 8 6
(mm){{ (z/ro}
0 0.0 QHO0.705 L0708 0710 A.TH0
S9H 026 H40.638 0651 -0.658 -0.656
934 0.44 0540 -0563 -0.578 -0.572
137)| 0.61 J|0.425 -0.453 01472 Jhded
174]f 077 10334 -0357 0374 A1367
212 0.94 J§0.270 -0.283 0205 0289
50| 111 j-0.213 -0.218 -0.223 Az
28501 1.27 fl0171 0175 070 D75
35[0 140 J{-0.143 -0.149 -0.134 148
414 1.84 [1-0.064 D065 -0.062 -0.064
582ff 259 H-0.641 -0.041 -0.042 -0.040
s0fl 333 f-0.027 0027 -0.029 026
M8} 4.08 H-0.018 -0.01% 0021 -0.009
15008 6.67 §-0.013 -0.015 -0.016 -0.014
25004 1L11 J0.010 -0.611 -0.012 -0.011
3500)] 1556 {]-0.007 0009 -0.009 -0.HY
450031 20.00 §1-0.005 -0.006 -0.006 .06
55008 24.44 §-0.003 -0.003 -0.003 -0.004

RATIO 6 12 3
(p/po)
0.968 1129 1120 -L130
0.897 11044 <1013 -1.047
0.785 [|.0011 0855 -0.919
0.640 J|-0.730 0670 -0.750
0505 [|-0584 -0525 .0.505
0394 [|-0.460 -H425 -0.468
0.297 {|-0352 0336 -0355
0.231 {|-0.279 -0.269 -0.270
0.191 {|-0.236 -0.225 -0.213
0086 {{-0.103 -9.101 0099
0055 |-0.064 -D.064 1,066
0.036 )}-0.042 D043 -LD4s
0.026 J1-0.029 -0020 .0.033
0,020 [{-0.023 0021 -0.025
4.015 §-0.018 -0.016 -0.019
0.012 1-0.014 0012 -0.015
0.608 []-0.00 ALOO8 -0,010
0.005 [|-0.006 D005 -0.006

[ 12 10 8

-L438 <1427 -1.429 -1.43%
<1329 <1291 <1296 -1.334
SL160 L1091 -L0%S -L170
0,941 -0.856 -0.866 -0.955
A.743 -0.672 -0.680 -0.758
585 0543 0547 0597
0448 0429 0427 0.453
-0.355 0344 0334 <0344
-0.300 0288 -0.268 -0.272
<131 0130 0119 -0.126
.08 0083 L0074 -0.084
<0053 0.055 0048 <0.059
0,038 0.039 -0.035 -0.042
-0.029 0028 -0027 -0.032
0023 0.021 -0.022 -0.024
0.018 £0.016 0018 -0.019
«0.012 £H.011 0012 -0.012
0007 D006 0008 0.007




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA. 6 + 290 L: LOAD 795 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBELE (AfPa)
SET 15 2 14 4 16
EYI 1752 4902 2883 852 7520

EX2 4604 6360 s 59 283
EY3 2844 2164 2TIR 21 i413

£Y4 a4 424 288 342 451

EYS5 155 138 168 133 144

£Y6 146 22 147 134 147
C. ED AN N

UYE -0.465728 -0.412232 -0.49G036 -0.387365 0400171
VY2 0371700 -0.347919 0391323 -D.332125 -h334538
U¥3 -0.331557 0316405 £4.347523 -0.300202 -1.298708
UY4 0230710 -0.232658 -0.239307 -0.211591 -.212843
UYS 0184778 -0.191965 -0.191651 -0.168729 -0.175067
UY6 0153661 -0.162521 -0.159G90 -0.138310 -0.148650
VY7 0130113 -0.138713 41135484 -0.114280 0127702

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET 13 6 B 11 15

EYi 7018 6164 €939 6793 8097
EY2 2276 1785 2908 2649 2126
EY3 1155 1532 2960 [EEE 1433

EY4 494 477 434 482 494

EYS 242 167 236 190 243

EY6 164 138 152 13 147
N Al N

UYL 0381423 -D3R0N34 0373263 -0390196 0395909

VY2 0315277 -0313691 0314749 -0.326090 0334946
UY3 0280704 -0.279472 -0.284816 -0.292576 -D.301183
UY4 -0.204386 -0.19B662 -D.211798 -0.213950 -0.228340
UY5 0.173910 -0.163062 -0.178801 -0.179716 0197875
M6 -0.153409 -0.137941 0155909 -0.[55589 0177078
UYT -0.137387 -0.117756 -0.137997 -0.136122 -D.160656

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULE (MPa)

SET 2 133 16 8 &

EY1L 4902 6793 6327 6939 6164
EY? 5360 2649 2048 2904 2768

EY3 2164 1446 1740 2960 1532
Evd 424 482 497 434 477
EYS 138 1% 247 236 167
EY4 123 147 145 £52 138

Y1 -0.412232 -0.400987 0395841 -0.373263 -0.380034
12 -3.347919 -0.336333 0326295 -0.314749 0313691
Y3 -0.316405 -0.301528 -0.291088 -0.284816 -0.279472
UY4 £0.232658 -0.23052 -8.213397 -0.2117198 £0.198662
TYS 191965 -0.19D338 .0,181305 -0.178801 -5.163062
VY6 -h162521 -0.167330 0.159332 -0.155909 06137941
UY7 4138713 -0.148931 0.141975 -0.137997 L.117756

~3




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 290 L: LOAD 1202 kPa

OPTIMIEZATION CRITERION

IIAI{EAIE

OF DEFLECTION BASIN.

SET

EY1
EY2
EYa
EY4
EYS
EYs

s
3178
1118
258
132
122

8582
5842
2841
252
183
102

3959
16
2952
251
144
137

Uyl
Uy2
Uyl
U4
Lys
UY's
Y7

0607344
0530508
-0.485322
-0.332356
-0.281408
0228379
-0.187789

-0.650776
-0.5404H
-0.481043
-0.324806
-3.250989
-0.198535
-0.156624

-0.753184
-0.606158
~0.534650
-D.347355
-0.262198
-0.204918
-0.161604

-0.571084
-0.495213
-0.450855
-0.317868
-B247735
-0.196274
-0.155025

-0.6184R3
D.5E1903
-0.46G05%
N3103583
-0.235335
-0.182638
0142215

C . D MOBULI(
SET 12 8
EY1l 8529 693%
EY2 2158 2908
EX3 129 2960
EYd 493 434
EYS 238 236
EY6 148 152

6254
2765
1532
477
167
138

11

5686
2642
1422
483
17
140

2036
2247
1145
49
239
149

uy
2
3
jL ¢
uys
Uve
Uy7

-

-D.558894
-0.465899
0.414631
0.297768
-0.250249
-0.207988
0192540

~0.564354
-0.475885
-0.430627
-0.320228
-0.170338
-0.235727
-0.208645

-0.574593
.474285
0422547
-0.300366
.246841
-0.208559
0. 178041

-0.546249
-0.440079
0386661
-0.263539
-0.210394
0173133
0143244

0.578614
0489313
-0.439624
D.3IH970
D.2771980
0.246079
.120969

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODUE] {MPa}

SET

EY1
EY2
EY3
EYd
EYS
EY6

2

4902
£360
264
424
138
122

i3

8420
2149
1949
495
23
o0

9256
27
1872
4%
228
92

6264
1765
1532
477
167
138

£793
2649
1446
482
199
147

oY1
2
Y3
Uyd
uys
Uys
Uy7

0623274
-0.526634
-0.478388
£.351768
-0.290242
-0.245723
.269727

-0L579900
-0.4%0477
-0.442089
-0.327316
-0.275652
-0.238056
-0.206705

D584
0.498623
0450772
0335649
-0.183839
-0.246291
0.35106

-3.574593
-0.474285
-0.422547
-0.300366
-B.246541
-0.208559
-.178041

-£.596964
0.499155
-0.448178
-6.329508
-,278676
£.243389
3.215371




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA. 6 + 290 L: LOAD 1484 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI {MPa)

SET 2 15 14 11 8

EYi 4902 Jedo 4833 3731 6939
EY? 6360 308 062 2649 1906
EYl 2164 1294 1873 1446 260

EY4 424 495 498 482 434

EYS 138 140 132 157 pAY

EYs 122 177 17 147 152
LU - NS

UY1 0769500 -0.777437 DR11046 -LTBINT 5.696757
UY2 0.649449 -0.616255 -D.663544 -0.651435 -0.587531
UV3 -0.590622 -1h544330 -D.593398 -0.584897 0.531656
UV4 0.434296 -1.385194 -D.437175 -0.431393 0393356
UYS 0358335 -0317837 0367345 -0.36512F 0333762
UY6 0303372 -0.271271 0316370 -0.318B15 291031
UY7 -0.258930 -0.234710 -0.274132 -0.281941 1h257595

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULA hs I{MPa
SET 9 8 12 & 10
E¥1 5612 6939 4240 6264 9136

EY2 5381 2906 £039 2765 2197
EY3 20m 2950 HI3 1532 2660

EYd 391 434 497 a7 495

EVS 216 236 226 167 141

EY6 178 152 160 138 164
; N VE X

UYL -0.654252 -D.696757 0.644969 -0.709397 -0.626545
Y2 0540420 -0.587531 -0.521971 -0.383557 0514379
UY3 -0.4831d4 -0.331656 -0.466810 -0.521680 -D.468444
Uy4d 0335714 -0.395356 -D.330776 -0.370835 0331413
UYS -0.269069 -0.333762 -0.269845 -0.304382 -0.26798¢
1Vé -0.224074 -0.291031 -0.227821 -0.287489 0.222411
Y7 -0.190015 -0.257595 -0.194895 -0.219811 .185755

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODUL1 {MPa}
SET 2 § 8 2 11
EY1 91356 6264 6939 4902 6793

EY2 217 2765 %06 636D 26549
EY3 1868 1532 2959 2164 1446

EYd 494 477 434 424 482
EYS 228 167 236 138 §90
EYé 95 138 152 122 47

CALCULATED AND QBSERVED DEFLECTIONS iy

UY1 0703805 -0.709397 -0.696737 -0.769300 -5.737017
UY2 0597466 -0.585557 -0.587531 -0.649449 1616385
UY3 0538384 -0.521680 -0.531656 -0.59062F 553324
UYd 0396311 -0370835 H393356 -0.434295 0406811
UYS 0332463 -0.304382 -0.333762 -0.358335 h344056
UY6 -0.286266 -1.2574R9 -0.291031 -0.303372 0300491
UV7 -0.247972 -0.219811 -0.257585 -0,258910 -0.265898




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 +290 L

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD 1: 793 P LOAD 2; 1202 kP LOAD 3 1484 1Pa

DEPTH] [ETRES]) [RTTRESS
DEPTH|§ RATIO: 15 2 14 4 16 RATIO 2 15 RATIO
(wm) [§ (2/ro) (p/po) ®/po)
27 a2 g-0.779 0773 A0.776 -D.T60 -0.753 0.967 §#-1.442 -L439 0.963
82i| 036 (0736 0712 -0.723 0665 -0.644 0.877 §-1329 1317 0.865
137{} 0.61 [0.640 0593 0616 0508 -0.488 0.712 §j-1.107 1092 0.699
1841 0.82 H.0518 0458 0494 0363 -0361 0.537 ||-0.856 -0.859 0541
2221 0.99 Ji-0402 -0343 -0388 -0.262 -0291 0.39% |]-0.640 -0.679 0.428
261[] LI6 [(-0.295 .0.243 0291 JL182 -0229 0272 J|-0.454 H.523 0329
304f] 135 [1.0.206 0172 H.204 £.132 0177 0.185 ||-0.321 0.402 0247
351 156 [1-0.139 0126 D135 J104 135 0130 ||-0.236 D313 0.184
456f 203 [1-0.093 -0.087 -0.090 -0.075 -0.094 0.090 fl.0.162 0215 0126
618 275 [f0.042 -0.035 -0.043 0.032 -0.038 0.043 f.0.066 D980 0.049
80)] 347 [j-0.030 -0.024 D032 0.023 -0.025 0.031 §-0.045 0052 0.033
943 419 [|-0.023 -0.018 0025 0018 0019 0.025 §-0.034 -0.040 4.025
1100}] 4.89 [1-0.019 -0.016 -0.021 D015 0016 0.021 §1-0.029 -0.034 0.021
1250)| 556 {1-0.016 -0.013 -0.017 0013 -0.014 0.018 |-0.025 -0.029 08
1400l 6.22 {f-0.014 -0.012 0015 0012 -0.012 0.015 |[-0.022 0.026 to1s
15561 6.89 [[-0.009 -0.0608 0.0 D008 -0.008 0.010 |[-0.014 0.016 L0110
2125 9.44 [[-.005 0004 -0.HS  0.004 -0.004 0.006 {10008 D.009 0.005
3125|1389 {04003 0003 0003 0,003 0043

B4 15 16 11 13

<4157 1154 <117t -1153 -L175
<L036  -1.027 <1084 -1.020 -1.102
-0.821 -0.810 -0.909 -0.796 -0.942
0.605 -0.602 -0.699 -0.582 -0.738
«0.439 0452 0508 0427 -0543
0298 0327 0347 -0.295 -0370
0.195 -0.238 -0.245 -0.195 -0.242
0.42% 0180 -0.186 -0.128 -0.158
<0.088 -0,126 -0.132 -0.087 -0.106
-0.046 0054 D459 0,046 -0.052
-0.035 -0.037 -0.043 -0.035 -0.039
0,028 -0.029 -0.034 -0.027 -0.031
023 0024 0028 -0.023 -0.027
D019 0020 0,024 -0.019 0023
0017 0017 -0.021 -0.016 -0.020
011 -0011 -0.013 -0.011 -0.013
D406 0006 LT -0.006 -0.007

D5 0005 0005 -0.004 -0.005 0.00d_§1-0.006 -0.006 0.004
MAXIMUM DEFLECTION
[SEFTH] [ETRESS) [FTRESS])
DEFTH{| RATIO| 12 8 6 11 13 RATIO 9 8 12 & 16 RATIO

{(om) |} (z/ro)
|| o1z 0776 -0.765 -0.766 0.761 -0.756
B2f 036 [[-0.724 0635 -0.691 0.669 -0.655
137]) 0.61 [J-0.616 -0549 -0.563 D520 -0501
184]] 0.82 [J-0.488 0419 -B.4d42 0385 -0376
22:)| 099 [§-0372 0323 -0354 0295 0301
261 L16 ||1-0.269 0240 -0.274 D218 -0.236
3odfl L35 |]-0.189 0173 -0.202 -D.159 .0.181
35| 156 ||-0133 034 0143 0017 0139
456)| 2.03 ||-0.090 0093 -0.097 0.081 -0.96
S18)| 275 ||-0.039 -0.037 -0.043 .036 -0.038
T80l 3.47 ||-0.027 0025 -0.031 -0.025 -0.025
943}t 419 [|-0.021 0019 -0.023 -0.020 -0.019
1100} 4.89 [{-0.013 -0016 -0.019 0016 -0.016
1250} 556 [|-0.015 -0.014 -0.016 D014 -0.014
14001 622 |{-0.013 -0012 0013 0012 -0.012
1550fF 6.8% [1-0.008 -0.008 -0.008 -0.008 -0.008

21250 944 |1-0.004 0004 -0.004 0004 -0.004

3125]] 13.89 H-0.003 0003 -0.003 4.003 -0.003

(p/po)
0.961
0856
0.683
0524
0.411
0311
0.230
0.167
o115
0.049
0.034
0026
0021
0.018
0.615
0.010

SLI33 -LEST -L149 -LASL -LI32
0952 <1018 -L.007 1015 -0.949
-0.698 0303 -0.783 -0.797 ~0.694
0513 616 -0.592 -0.607 0507
-0.417 494 0472 -0.484 -041L
333 0384 0366 0377 -0327
«0.265 0281 -0.280 .0.291 -0.260
0212 {0196 0215 40.224 -0.208
-0.151 -0.132 -0.149 -0.155 -0.148
0062 0059 -0.058 -0.061 -0.061
0.043 0042 -0.039 -0.040 0,042
~0.032 0032 -0.029 -0.030 -0.031
0025 0026 -0.024 -0.025 -0.025
-0.021 -0.021 -0.020 -0.021 -0.021
«0.017 0018 -0.017 -0.018 0017
-0.011 0011 -0.011 -0.011 -0.011
-0.006 0006 -0.006 -0.006 -0.006
0,004 0004 0084 -0.005 -0.004

0.949 H-1.436 LA2Z1 1448 1418 -1.404
0.820 [[-1307 <1257 1351 -1.243 -1.19%
0.627 {-1.067 0992 -1.148 -0.967 -0.897
0471 j-0814 0761 0907 -D.731 -0.673
0378 j1613 0610 0692 -D582 -0.552
0297 [|-0.440 0474 -0504 -0.452 -0.442
0.229 }.0314 0347 0363 0346 -0334
0175 J|-0.220 0242 -0.266 0,265 0.239
0.122 f|-0.160 -0.163 0184 -0.184 -0.161
0.050 ||-0.073 0.073 0079 D072 -0.065
0.034 {|-0.053 0.051 0054 -0.048 -0.044
0.026 ||-0.041 0.039 -0.041 -0.036 -0.034
0021 [|-0.035 £0.032 0033 0030 -0.029
0.017 [|-0.029 -£.026 -0.027 -0.025 -0.025
0.015 |[-0.025 0022 -0.023 0022 04022
0.009 ||-0.006 0014 0015 -0.014 -0.015
0.005 ||-0.009 -0.008 -0.008 0048 -0.008
0.004 [1-0.006 0005 -0.006 -0.006 -0.006




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA.6+290 L.

DISTRIBUTION OF VERTICAL STRESSES

RMS VALUE OF DEFLCTIONS  LOAD 1: 795 KP'a LOAD 2: 1202 kPay LOAD 3: 1484 kPa
DEPTH]| [FFRESS)

DEPTH}} RATIO 2 11 16
(mm)§} (z/reo)
27 oz Q0773 0757 .757
82)| 036 J-0.712 -0.658 -0.659
137} 0.61 §-0.593 0505 -0.510
184} 0.82 §-0.458 -0380 -0.3%0
222) 099 BA0.343 0304 0320
26t]] L16 §-0.243 -0.237 .0.257
304l 135 0172 -0.184 0199
351 156 §.0.126 -0.142 -0.151
4561 2.03 [[0.087 -0.099 -0.105
GIB|l 275 [-0.035 -0.040 -0.043
T804| 3.47 {§0.024 -0.027 -0.030
943]| 419 j0.018 -0.020 -0.022
1100]| 4.89 [140.016 -0.017 -0.018
12501 556 [{-0.013 -0.014 -0.014
1400]| 6.2z [{-0.012 -0.012 -0.012
1550)| 689 [1-0.008 .0.007 -0.007
2125(| 9.44 [{-0.004 0004 -0.004
31250 1389 J10.003 -0.H03 -0.003

RATIO 1z 13 3 2 11 -
(pipo)
0951 [|-1.400 -1.418 1421 -1.442 -1.414
0.831 [1-1.182 -1.243 .1.257 .1329 -1.228
0.644 [1-0.874 0967 -0992 -1.107 -0.943
0.487 f}-0.648 0.731 -0.761 -0.856 -0.709
0.386 {§-0.530 -0.582 -0.610 -0.6d0 -0.567
0.298 0.2 D452 D474 -0.454 -0.443
0.226 ||-0328 D346 -0347 -0.321 -0.343
0171 ||-0.248 -0.265 .0.241 -0.236 -.266
0118 J|-0.172 0184 -D163 -0.162 0.185
0.047 1-0.069 0072 0073 -0.066 D074
0.031 [f.0.046 048 D051 -0.045 -0.050
0.023 §-0.033 L036 -0.039 .03d4 -0.037
0,019 [.0.026 0.030 0032 -0.020 -0.031
0.016 [-0.021 L.025 0026 -0.025 -0.026
0.013 R.0.017 022 -0.022 4022 -.022
0009 H-0.011 0014 0014 -0.014 0.014
®LOS f0.007 0008 -0.008 -0.008 -0.008
0.004 §.0.005 0.006 -0.005 -0.006 -0.005

<1137 <L134 -L149 -1.145
0970 0957 -1.007 -0.994
«{.729 4708 -0.783 -0.764
0547 L0525 L0592 0574
0448 -0.430 -0.472 -0.459
0359 0344 -0.366 -0359
0.277 -D.266 -0.280 0.278
-0.207 -D.20F -8.215 -0.216
0142 -0.139 -0.149 0150
0.057 -0.056 -0.058 -0.060
0,037 0037 -0.039 -0.040
0027 -0.027 0,029 -0.030
4021 -0.071 -0.024 0,025
0016 0017 -0.020 -0.021
£013 0013 -0.017 -0.018
A9 0008 -0.011 0011
0005 -0.005 -0.006 -0.006
0.004 0,004 0004 -0.004




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 890 R: LOAD 758 kPa

OPTIVHZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULT (A a)

SET

EYl
EY2
EY3
EYd
EYS
EAYY

UYL
uy2
UY3
Uyd
UYs
Uy

uy7

*x

q

2555
7104
1566
187
181
102

£.542159
-0.444091
-.39638%
£.276691
£.22769%
-0.196090
0.172298

12

5582
6848
1008
KEE)
148
112

-0.511585
-0.438724
0397683
~0.293794
-0.249948
-0.220754
-0.198284

8541
7382
1015
333
212
121

-0.461378
0401043
-0.364800
-0.270995
£0.231476
0.205862
4186699

kalig
6676
1012
336
230
120

NS

-0.458328
-0.38988%
-0.351759
-0.288470
-0.2158G8
-0.180237
0171060

jil

£.457493
.394690
-0.358629
-0.268977
-0.230030
.202893
0.180953

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET

Eyl
EY2
EY3}
EY4
EYS
EYS

1yl
Uyz
¥3
uyd
Uys
1313
uy7?

B34
5891
1194
395
176
B7

N

~0.457493
~3.3946%0
-0.358629
0268977
1.236030
-0.20:2893
(1180933

S28%
2442
1721
483
1%¢
131

-0.430556
-0.348408
-0.309341
-0.228004
-0.195304
-0.171813
-0.154851

it

6469
2641
1609
483
180
145

-0.407681
03302946
-0.291795
0211178
-0.179603
0157047
0.139648

4902
6360
2164
424
138
£22

NS

-0.407442
-0.339796
-0.305213
-0.2i8532
-0.180023
-0.153124
-0.131642

2768
1270
1285
419
178
170

£.405842
305100
£.263241
-0,175308
-0.140237
-0.116890
-0.098916

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODUL] (MPa)

SET

EY1
EY2
EY3
EY4
EYS
EYé

15

6481
2247
1945
492
140
LE]

14

6309
2236
1919
493
139
101

SE36
6323
2660
494
141
93

i1

6338
2649
1605
482
1980
130

Uyl
Uy2
13
Uy4
UY$S
1Ys
VY7

0.469356
-0.389198
0349601
-0.263558
0,229610
0.20366¢
-0.182073

-3.457493
-0.394690
-1.358629
-0.268977
230030
-0.202893
-.180953

0463635
-D.384743
346363
0.265807
-0.23E471
-0.206664
-0, 186023

417891
-0.370080
-0.343486
-0.272862
-0.238843
-0.213815
-0.192955

-0.425874
0347815
£308978
0.227472
0194843
-0.172468
-0.154603




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA. 6 + 890 R: LOAD 1141 kPPa

OPTIMIZATION CRITERION: "AREA"™ OF DEFLECTION BASIN.

CALCULATED MODULI (MP2}
SET 14 8 { [ 1

EY1 7t 2380 2616 3833 2626
EY2 ST87 6318 6671 6927 4830

EY3 1360 1991 2008 2192 1072

EY4 287 274 218 268 426

EYS i 32 218 234 242

EYS§ 89 120 130 126 82
N 3y N

UYL 0779729 -0.779234 -0.757285 -0.786978 -0.771521
UY2 -0.638347 -0.636524 -0.617428 -0.60[900 -0.622297
UY3 -0.564519 -0.568135 -0.550070 -0.541453 -0.553850
UY4 -0.376189 -0.395757 -0.379897 -0.381657 -0.403%92
UYS -0.298120 -0325849 -0.311339 -0.313629 -0.346813
UY6 -0.247726 -0.282082 -D.268862 -0.270443 -0.308062
UY7 0209779 -0.256292 -0.238385 .0.239216 -0.276369

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

>, 3 M LN
SET 4 14 15 1 1
EYl 83K 4986 5407 6459 4902
EY2 5891 2063 2114 2642 6350
EY3 1154 1843 1450 1595 2164
E¥4 395 494 490 483 424
EYS 176 169 225 180 138
EY6 87 EHY 161 146 122

UY1 -0.688654 -0.660293 -0.618166 -0.613827 -0.613313
UYZ DS594118 0.524959 1485212 -0.497107 -0.511487
UY3 0539836 -0.462133 -0.422070 -D.439025 -0.459430
UYd -0.404884 -0.33516F -0.298276 -0.3[7511 -.328051
UYS 0346259 -0.283636 -0.251072 -0.269075 -0.270984
UVé -0.305410 -0.247589 -0.221397 -0.236038 -0.230494
UY7 0272385 -0.218308 -0.197681 -0.209863 -0.198158

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCULATED MOPULI {APs)
SET 12 4 51 13 2
EYl 371 8314 5731 21U 4902

EY2 2266 5801 2649 2492 6360
EY3 1248 1194 1648 1368 2164

EY4 493 395 482 480 44

EYS Pk 176 187 163 138

EY6 89 87 130 134 122
) ON:

UYL -0.703190 -0.688654 -0.656268 -0.634547 -0.613313
Y2 -0.561838 -0.594118 -D.534545 -0.515947 -0.511487
TY3 0501480 -0.539836 0474875 -D.455144 -0.459430
UY4 0376288 -0.404884 .0.348656 -0.328634 0328952
UY5 0324319 -0.346259 -0.297172 -0.278304 -0.270984
UY6 -0.287431 -0.305480 (261454 -0.243645 -0.230494
UY7 -0.256881 -0.272385 -0.232776 -0.285901 -0.198158




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 890 R: LOAD 1506 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBULE(MPa

SET 4 5 13 11 18
EY1 8314 5078 4861 §731 S213
EY2 5891 2445 2418 2649 2106
EY3 Fi94 1723 1748 1625 1147
EYd 398 443 485 482 405
EYS 176 187 198 193 185
EY6 87 130 123 130 135

TED AND OBSERVED DEELECTIONS (mm)

UY1 -0.908951 -0.89683¢ -0.883760 -0.860230 -0.877068
UY2 -0.784174 -0.724730 -D.715313 -0.700551 -D.691119
UY3 0.712527 -0.642340 -D.636584 -0.622935 -D.603080
UYd -0.534405 -0.470741 -0.473926 -0.461906 -D.435189
UYS 0457026 -0.402477 -0.408572 -G.397800 0372200
UYe -0.403108 -0.356156 -D.363479 -0.353804 -0.329054
UY7 0359519 -0.319537 0327234 -0.318604 -0.294358

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED pIODULI(MPa)
SET 4 12 I 2 5
EYL ) E] 4459 5686 4902 2768

£Y2 5891 2158 2642 6360 121
EY3 1194 1840 149% 2164 2265

EY4 395 493 483 424 429
EYS 176 138 180 138 i78
EYS 87 {01 146 122 76

UYL -0.908951 -0.882656 -0.825828 -1.8G950¢ -0.806330
UY2 -0.784174 -D.698575 0.663237 -0.675109 -0.606175
UY3 0712527 -0.683830 -0.583734 -0.606399 -0.523008
UY4 -0.534405 -0.437517 -0.418939 -0.434182 -0.348301
UYS -0.457026 0362044 -D.354059 -D.357671 -0.278625
UY6 -0.403108 -0.309320 -0.310013 -0.304227 -0.232237
UY7 0359519 -0.264809 0.275209 -0.261547 -D.196518

(A

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa}
SET iz 4 d 11 15
EY1l a3n 834 2960 5131 2802

EY2 2266 5891 2155 2649 pile
EY3 2153 FE9 1178 1608 1434

EYd 493 393 494 482 494
EYS 219 176 232 157 210
EY§ 8% 87 i 136 118

CALCULATED AND OBSERYED DEFLECTIONS (mm)

UYi -0.923090 -0.208051 -0.906850 -0.852796 0874775
UYZ2 0933331 -0.7B4174 -0.685582 -0.691588 -0.653913
UY3 0.654976 -.712527 -0.590130 -0.612514 0566916
UY4 -0.489135 -0.534405 -0.408440 -0.44587% 331026
UYS -0.420780 -0.457026 -0.340966 -0.378388 4312346
UY6 0372281 -0.403108 -0.294750 -0.331795 -0.265130
VY7 0332049 -0.359519 -0.257234 -0.294557 -0.228938




S=omm S=oom e

ANSYS FEM ANALYSIS: I

S

REGINA: RWY 12-30: STA. 6+ 8% R

DISTRIBUTION OF VERTICAL STRESSES

AT MOEEmD MW S
CAREA”T OF BASIN

1002
1170
1320
1470
16204
2195
3195

DEPTH
RATIO
(z/ro)
9.24
040
457
Q.95
092
LB
1.27
144
1.95
219
3.62
4.45
5.20
587
653
.20
.76
14,20

LOAD 1: 758 iPg

-0.750
-0.729
-0.685
-0.590
-0.455
-0.328
-0.236
0.183
«).141

-0.041
~0.028
-0.021
-0.017
-1.014
0.012
D007
-0.004

r—
DEFTH

DEPTH|

RATIO
{z/ro)
0.24
0.40
057
075
992
LK
127
144
195
79
3.62
445
520
587
653
720
9276

14.20

12

0743
0.699
0621
0505
0374
-0.261
0,194
D459
D130
-0.057
0037
£0.025
2018
0015
-0.013
~0.011
0007
0004

£0.739
-0.682
0,588
-0.465
0338
-0.231
0170
0,140
-0.116
-0.054
0.037
0,026
-0.020
0.016
-0.013
=0.011
-0.007
0,004

£.739
«).685
0597
-0.490
-0385
-0.291
-0.224
£.179
-0.342
-0.058
4,036
+.024
-8.017
-0.014
-0.012
£.010
-0.006
-0.004

11

0,740
0.687
L 599
0479
0352
0.245
D182
2150
0125
£.057
0,038
£.027
A.020
£.016
2013
L.011
£.007
A.004

-0.738
-0.681
0588
0472
-0.357
0,257
0194
-0.159
-0.130
0.054
0,034
022
0.016
0.013
-0.010
-0.009
-0.006
0.003

-0.739
0.684
0596
-0.491
0388
-0.295
«0.220
-0.184
-4).148
-0.059
-0.036
-0.023
-0.017
A.014
-0.011
-0.010
-0.006
«0.004

OTROPIC MODEL

RATIO
p/po)
0928
0867
0.764
0.631
0490
0364
0277
0.220
0.175
0073
0.045
0.030
0.022
0.018
0.015
0.012
0.008
0.005

14

L125
-L082
-0.996
0.839
-0.640
0.455
0331
0.257
-0.199
-0.091
0.061
-0.043
-0.032
-.028
0020
015
010
.06

-1.111
-1.026
-0.886
-0.711
-0.537
-0.386
4.293
~0.240
-0.196
-0.082
-0.051
-0.033
-0.024
-0.019
-0.016
-0.013
-0.009
«0.005

<1129
~L099
-1.035
0.897
«0.703
0512
4371
£0.278
0,207
-0.093
064
-0.045
0.035
-0.028
0023
0019
-0.012
-0.006

14

115
1047
0.938
0.308
£0.681
0.556
442
0346
£.269
£0.104
£0.061
£.038
£.027
022
£0.018
£.015
£.010
£.006

-1.129
=L.108
-1.035
4).895
A.699
-0.505
-0.365
0.275
-0.205
=0.094
-0.065
<0.046
-0.035
<0.029
-0.023
~0.019
-0.012
~0.006

15

L3
-1.038
0919
0,783
652
0527
0421
0336
0268
0,107
0.066
0,043
0,031
0,026
9021
£0.018
0011
0.006

-L126
-1.085
<1.002
0.850
0.654
.467
0333
-0.247
-0.182
085
-0.059
L3
0.033
-0.027
£.022
0.018
0.012
£.006

1467
1354
169
0,938
0,709
0510
-0.386
0316
0.258
0.108
A.067
0.043
-0.031
0.025
0021
0.017
-0.011
0.007

1467
1354
-1.169
-0.938
0709
0,510
-0.386
0516
0,258
0,108
0,067
-0.043
-0.031
-0.625
-0.021
0017
-0.011
-0.007

LOAD 3: 1506 kPa

15

-L.473
-1382
«1.234
-1.054
£.874
.71
A£.552
£.432
357
<0131
-0.080
1051
1037
«£0.031
20025
200271,
-0.014
.08

1475
-1.393
-1.257
-L.087
0.913
£.743
£.590
0.461
£.358
£.135
£.078
£.046
£0.032
£0.027
-0.02%
-0.019
0.013
£.007

13

1475
1390
1,248
-L.070
0,890
-0.716
-0.566
-0.445
0348
D134
£.080
0051
£0.036
£.030
0025
-0.021
-0.013
20.007

11

-1471
-1.372
-L.214
-1.027
-0.845
-0.672
<0533
-0.425
-0.339
-0.132
-0.07%
0,050
-0.037
0,031
-0.026
-0.022
«0.014

1

<1471
1374
-L.218
-1.033
0.853
-0.681
£.539
-£.428
4339
£.130
£.078
-0.049
0.036
£.029
-0.024
0,021
0.013
£.007

16

1468
1368
-1.204
-1.022
0850
0687
0556
0456
0373
041
0083
0052
0037
0030
0025
0421
04
-0.008

RATIO
(p/po}
0971
0.912
0.806
0.680
0.554
0.438
0345
0.276
0.220
0.085
0.052
0.033
0.024
0.019
0.016
0.013
0.000
0.005

STRESS]]

RATIO
(p/po)
1.980
0.926
0.833
n.708
0574
0.448
0348
0.273
0.212
0.083
0.050
0.032
0.023
0.019
0.016
0.014
0.009

0.005
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ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA.6 + 890 R

DISTRIBUTION OF VERTICAL STRESSES

325

1002
170
1320
1470
1620
2195
3195

RATIO
{z/ro)
0.24
0.40
057
0.75
092
109
1.27
144
195
279
362
445
520
587
653
720
92.76
14.20

16

-0.73%
-0.685
-0.603
0513
-0.429
-0.348
0.275
-0.215
-0.166

0037
.022
-0.015
0.013
0.010
0000
0.006
£.003

-0.738
0.681
588
-0472
-0357
-0.257
0194
0159
{1130
-1.054
1.034
-0.022
-0.016
-0.013
-0.010
(09
-0.006
-0.003

-0.740
-0.687
.606
-0.516
0,432
-1.351
-0.278
-0.217
-0.168
-0.062
-0,036
-0.021
0.015
-0.013
-0.011
£.009
-0.006
0603

£0.743
0.697
20.617
.51
.40
-0.297
-0.220
166
A.125
A.050
0,030
-0.019
-0.013
0,011
£.009
).008
-0.005
£4.003

1L

-0.739
-0.687
-0.603
-0.509
0,419
-0.334
-.264
.20
0166
D065
0,139
-0.025
-0.018
-0.018
0012
«£.010
-0.007
-0.004

12

A28
1079
0.905
0873
0738
0,603
0477
0367
-0.279
0107
-0.063
0.039
0.027
0.021
0017
£.014
0.009

0.005

-1l
<1026
-0.886
08,711
0537
0.386
£.293
£.240
-.196
-0.082
AL051
0433
04024
-0.019
<A.016
0.013

0005

11

-L115
<1041
-0.922
-0.782
0645
-0.514
-0.406
-0321
-0.253
-0.097
-0.058
-0.036
-8.026
022
A.0t9
«0.016
-0.010
ALHIG

13

1108
-1.016
0.877
-0.732
0.602
0.480
-0.382
0308
-0.247
£.096
057
-0.036
-.026
-0.022
0019
A.016
0.4
016

-1.123
-1.074
-0.982
-0.834
-0.655
-0.48¢
-0.363
-0.280
-0.214
-0.086
-0.052
-0.034
-0.025
-0.021
-0.018
-0.016
-1.010
-0.008

12

-L.483
1423
1311
-1.149
0.970
-0.792
-0.627
-0.484
£.370
0,142
0,084
0,052
0,036
-0.028
-0.022
-0.018
-0.012
-0.007

LOAD 3; 1506 KPa

-1.467
-1.354
169
£.938
£0.709
-0.510
0386
0316
4.258
4.108
0,067
A.043
{1031,
1025
20021
0017
0,011
-0.007

1d

-1.481
-1.413
-1.291
-1.11%8
«0.930
«0.751
-0.606
-£.494
.402
-1.158
-0.095
<0059
-0.041
032
-0.026
~0.021
0.013
-0.007

11

-L471
-1.373
-1.215
<1030
0.849
£.676
.534
-0.424
0335
D129
£.077
£.048
0035
£.029
-0.025
0.021
£0.014
A.008

-1.483
-1.422
-1309
-1.144
0961
«0.782
~0.628
0503
0,402
0,157
«0.093
D058
-0.041
-0.033
-0.026
-0.022
£0.014
-0.008

MSTRESS|

RATIO
p/po)
0.981
0.928
0.836
0.714
0587
0.466
£.369
0.205
0235
0.092
0.055
0,034
0,024
0,020
0.016
6013
0.009

0.005



ANSYS FEM ANALYSIS: ISOTROPIC MODEL
REGINA: RWY 12-30: STA. 7+ 310 L: LOAD 788 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)
SET 4 16 14 10 3
EYi 2543 2517 1523 2317 2552

EYZ 2057 2084 2024 5835 €138
EY3 30319 204 26548 29401 4876

EY4 268 265 258 REY] 152
EYS 249 27 175 4 s
EYé6 81 135 83 99 94

CALCULATEDANDQ VED PEFLECTIONS fmm]

UY1 3356957 -0351962 0348400 -0.365427 0386479
U¥2 290766 -0.285603 -0.280129 -0.317371 -0.342227
UY3 £.275326 -0.2699316 £.263347 -0.306439 0333342
U¥d4 0.232808 -0.218104 -0.215408 -0.267661 -0301662
UYS 0203228 -0.199650 -0.181675 -0.240465 -0.278216
UY6 -0.177¢83 -0.175584 -0.152239 -0.216761 -0.257078
UY7 -0.154352 -0.154114 0125114 -0.194936 -0.237068

OPTIMIZATION CRITERION: MAXTMUM DEFLECTION

SET 3 4 3 15 7

EYl 5376 8290 8445 8402 8114
EY2 2318 5050 5202 2904 €736
EY3 25562 36939 41379 47155 15300

EY4 366 451 268 4835 406
EYS 195 pH] 172 46 190
EYs 84 o o3 103 97

CALCULATED AND OBSERVED PEFLECFIONS (man

Y1l -2.389782 -0.356520 -0.34803¢ -0.334510 0332749
UYZ2 0340048 -0328914 0320950 -0301328 -0.305045
UY3 2324489 -0319716 0311902 -0.290851 -0.294754
UYd -0.283275 -0.291467 -0.282943 -0.264566 -0.261462
UYS 1255220 -0.271492 0.261818 -0.246048 -0.238419
UYs 1230859 .0.253666 -0,242638 -0.229377 -0.218043
UY7 -0.208287 -0.236791 -0.224242 -0.2£3986 -0.198903

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (Mi'a)
SET [3 7 3 ii 4
EYi 5376 8114 8445 4612 8290

EY2 2318 6756 5202 4553 5050
EY3 25562 25300 41379 32385 356939

EY4 366 406 268 260 451

EYS 196 190 172 126 pALl]

EY6 84 97 23 95 94
N “RY FLE N

UYL 0389782 -0332749 0348030 -0.318273 0356520
Y2 0340048 -0.305045 -0.320950 -0.281048 -6.328914
UY3 0324489 -0.294754 -0.31190% -0.270161 -0.319716
UVd 0283275 -0.261462 D.282943 -D.234685 0.291467
UYS 0255229 -0.238419 -0.261818 -0.209495 5271492
UY6 -0.230859 -0.218043 -0.242638 -0.187219 0.253666
UY7 0.208287 -198903 -D.22424) -0.166414 .236791




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-36: STA. 7+ 310 L: LOAD 1182 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI{MPa}
SET 12 14 7 § 15
EY1 2550 2687 3361 2638 1587

EV2 2055 2902 2058 2186 2330
EY3 25531 25456 30878 733 28761

EYd 251 251 i 251 251
EYS 183 172 154 249 133
EYs o0 87 88 113 o3

CALCULA AND OBSERVED DEFLECTIONS (mm

UYL -0.549869 -0.547548 -0.537995 .0.528222 -0.595721
UY2 0441201 -0.453531 -0.444933 -0.426086 -0.492116
UY3 -0.413586 -0.42884¢ -0.420563 -0.401070 -0.466174
U¥Yd 0339006 -0.355743 0355733 -0.334601 -0.322833
UY5 0.288145 -0305458 -0.310107 -0.290201 -D.341611
UYs 0.244484 -0.261918 -0.27000] -0.252831 -D.296995
UY7 0.204764 -0.221990 -0.232677 -0.219495 -0.253919

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET 16 5 6 4 3

EY1 4110 6363 5376 8290 8445
EY2 148 2895 2328 5050 5202
EY3 38427 46127 25562 36939 42379

EYd 277 32 k113 451 268

EYS 248 244 196 230 172

EY6 Bl 83 84 o4 93
NBO N

VY1 0641426 -0.621795 D.584673 -0.534780 -0.522045
UY2 0565143 -0.565090 -D.510072 -0.493372 0481424
UY3 0545176 -0.54B462 -D.486734 -0.479574 -0.467853
UY4 0491920 -0.504147 -0.424913 -0.437201 -D.424414
UVS -0.453786 -0.472252 -0.382844 -G.407238 0391727
UYE 0419971 -0.443619 0346289 -0.380300 -0.363957
UY7 0388264 -1.416409 -0.312430 -0.355187 0336363

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCULATED MODULI(MPa
SET 6 11 15 7 14
EY1 5378 4612 1998 8114 BR33

EY2 2328 4553 6635 6756 270
EY3 25562 3185 44791 13360 44823

EYd 366 260 253 406 253

EYS 196 216 243 190 244

EY6 84 96 84 97 86
() NS

UYi 0584673 -0.477410 -D.475709 -0.499123 D.534873

UY2 0510072 -0.421571 0.411482 -0.457568 £.481304
UY3 0486734 -0.405241 0396820 -0.442132 0464119
UYd 0424913 -0.352027 -0.347082 -0.392193 -0.419836
UYS 0381844 -0.314243 0311020 -0.357628 -0.387910
UYe 0346289 -6.280828 -D.27B66T 5327065 HISHNNT
UY7 0312430 -6.249621 -0.248034 -0.298354 -0.331909




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA. 7+ 310 L: LOAD 1463 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBULE(MPa)
SET 1 | 5 It} 11 2
EYL 3617 3902 4019 4532 4736

EY2 5559 4835 4628 7i82 791
EY3 25601 30400 15508 lic) 1 32999

EY4 275 267 3u 3o s

£YS 136 148 L1 13 132

EY§ 120 11 4L 185 139
N V N

UY1 0591060 -0.585710 -0.610703 -0.535707 DSE624S

UY2? 0515281 -0.511116 -0.533556 -0.474967 -0.527432

UY3 5493390 -0.489641 -D.510861 -0.456870 -0.509990

UY4 -0.417618 -0.417893 0437064 -0393074 -0.448437
UY5 -0.364495 -0.367032 -D.IB6467 -0.348078 D.4O4SER
UY4 0318116 0322198 -0.342083 -0.308647 0365670
UY7 0275470 -0.280559 -0.303586 -0.272313 0329528

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET 16 11 [ 13 4

EY1 2875 3845 537§ 7399 8290
EY2 4191 4392 8 6635 5050
EY3 47771 41241 25562 37002 36939

EY4 260 204 368 261 451

EYS 21 24 196 219 210

EY6 81 83 84 81 94
C, A} NS (m

UY1 -0.769183 -0.76073F -0.723669 -0.678713 -0.661914
UYZ -0.683910 -0.687686 -0.631333 -0.630460 -0.610662
UY3 -0.665450 -0.668360 -0.602446 -0.614120 -D.593585
UYd 0604652 -0.607405 -0.525918 -0.557653 -0.541138
1YS -0.559553 -0.563152 -0.473858 .0.516424 -0.504052
UY6 -0.51874d -0.523537 -0.428613 -0.479014 -D.470957
UY7 -0.479915 -0.486141 -D.3B6705 .0.443181 -0.439526

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI {MPa)
SET 11 [ 15 7 s
EY1 4612 5376 2008 8114 5158

EY2 4533 2318 6635 6756 uz
EY3 32385 15562 44791 25300 36329

EY4 260 356 153 406 461
EYS 126 19 243 1%0 168
EY§ 96 84 84 27 £54

CALCULATED AND OBSERVED DEELECTIONS (mizi

UYL -3.590905 -0.723669 -0.588821 -0.617781 -0.561168
Y2 -0.521793 -0.631333 -0.569319 .D.566346 -D.471559
UY3 -0.501580 -0.692446 -0.491167 -0.54724F -0.446475
UY4 -0.435715 -0.525928 .429599 -0.485430 -0.386040
UY5 -0.38894% -0.473858 -0.384961 -0.442648 -0.344547
UY6 0347590 -D.428613 0344916 -0.404819 -0.308767
UY7 -0.308964 -0.386T03 -0.307000 -D.349283 -0.276110




REGINA: RWY 12-30: STA. 7+310 L

DISTRIBUTION OF VERTICAL STRESSES

"AREA" OFBASIN  LOAD 1: 788 kPa

DEPTH

DEPTH | RATI 4 16
(mm)ff (z/ro)
541 0.24 |}0.787 -0.787
o1 0.40 |}0.793 -0.792
129f1 0.57 [H0.791 -0.790
168]i 0.75 |0.771 -0.768
206 0.92 H1L738 -0.735
24500 109 |k0.701 -0.698
285[1 1.27 JH0.465 -0.466
325l 1.44 JH0.151 -0.150
439 1.95 |}0.02¢ .0.029
6270 2.79 }}0.024 -0.025
814 3.62 [}0.020 -0.021
1002ff 4.45 }l0.016 0017
11704 5.20 [H0.012 -0.013
1320 5.87 [}0.009 -0.011
1470 {i__¢.53 1}H0.006 -0.007

MAXIMUM DEFLECTION

[IEPT '
DEPTH | RATY

(mm){| (Zro)
5451 0.24

91]| 0.40
129f 0.57
168ff 0.75
2061 0.92
2450 1.09
2850 1.27
325 1.44
43911 1.95
6zt 2719
814f 3.62
1002)) 445
1170f 520
1320{f 5.87
1470)_6.53

14

-0.787
~0.792
-0.790
-0.768
-0.735
-0.696
-0.463
-0.147
-0.027
-0.022
-0.018
-0.015
-0.011
-0.009
~0.006

10

-0.787
«0.795
-0.796
0.775
0.737
-0.689
-0.450
~0.144
0.028
-0.023
-0.018
-0.015
-0.011
-0.009
0.006

EEEESEEEEE=

12

1179
1184
L1.179
-1.147
-1.098
-1.042
-0.703
-0.227
10.043
-0.035
+0.029
-0.023
-0.018
-0.014
10,010

16

L 1.179
1-1.182
L1172
L1.137
L1.088
L1.032
.0.687
0216
L0.036
L0.030
L0.025
L0020
L0.015
0012

LOAD 2: 1182 kPa

14

-1.179
-1.186
-1.183
-1.150
-1.098
-1.038
0.698
-0.223
-0.041
<0.033
0.027
-0.022
0.017
-0.014
-0.009

15

-1.176
-1.171
-1.149
-1.102
-1.047
-0.989
0.657
-0.205
-0.033
-0.027
0.022
0.018
0.013
-0.011

-1179
-1.183
-1.178
-1.147
~1.160
-1.046
-0.705
£0.225
«0.039
0,031
-0.025
«0.020
-0.016
-0.013
-0.009

-1.179
-1.187
-1.184
-1.154
-1.107
-1.051
-0.709
-0.230
£.045
-0.038
-0.032
£0.026
-£0.020
-0.016
«0.010

-1.177
-1.173
-1.152
-1.102
-1.040
-0.972
0.636
-0.200
0,037
-0.029
«0.023
-0.018
-0.014
-0.011

-1.179
-1.186
-1.183
-1.152
-1.104
-1.048
0.705
0.225
-0.038
-0.031
0.026
-0.021
-0.017
-0.014
0.010

-1.178
-1.177
-1.160
-1.117
-1.059
-0.993
-£.650
-0.195
-0.027
0.023
£0.019
£0.015
£.012
-0.010

H1.461
-1.470
H1.463
+1.416
-1.338
11246
10.509
10251
10.046
10.037
10.025
.0.020
H0.017
10.012
10.008

16

1,463
1479
1.483
1,450
1,391
-1.319
0,873
0.268
L0.038
L0.032
0,026
L0.021
0,017
L0013

15

-1.460
-1.467
-1.456
-1.404
-1.328
-1.241
-0.813
0.253
-0.043
06.035
-0.024
5019
-0.016
-0.611
-0.007

11

-1.462
-L474
-1.472
-1.432
-1.368
-1.291
-0.852
-0.264
-0.042
-0.035
-0.029
-0.023
-0.018
-0.014

14

-1.460
-1.468
-1.459
1412
-1339
-1.251
-0.817
-0.259
-0.051
-0,040
0.027
0,022
0018
-0.013
-0.008

-1.455
-1.447
-1.421
-1.368
<1302
-1.228
-0.817
-0.267
-0.055
-0.043
0033
0026
0.01%
-0.015

11

-1.461
1470
-1.462
1412
-1.333
-1.238
0.800
4.246
0.044
0.035
0.024
0.020
0.017
20.012
0.008

13

1459
1.462
-1.443
-1.386
-1.307
1216
0.784
02235
0.036
0.030
0.025
0.020
0016
0.013

-1.461
-1.470
-1.462
«1.414
-1.337
-1.244
0,806
0.247
-0.042
-0.034
-0.023
-0.019
-0.016
-0.011
-0.007

«1.457
-1.452
-L.425
-1.364
-1.288
-1.203
-0.788
£0.248
-0.046
0.036
0.028
-0.022
0.017
0.013

I'§TRES§1I




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

REGINA: RWY 12-30: STA. 7+310 L

DISTRIBUTION OF VERTICAL STRESSES

DEPTH
(ram)
54
91
120
168
206
245
285
325
439
627
814
1002
1176
1320
1470

(2/ro)
0.24
0.40
057
0.75
0.92
1.09
1.27
1.44
1.95
179
3.62
4.45
5.20
5.87

[DEPTH I
RATI 6 7

0,784 -0.784
o719 0.779
0,765 -0.762
L0.737 D.724
0,701 -0.675
0.661 -0.620
L0.440 -0.402
10.144 0.127
0,020 -0.026
L0018 -0.016
L0.014 -0.012
0,010 -0.000
0,008 -0.008
0,006 -0.005
10.004 -0.003

6.53

3

0.785
-0.784
-0.774
0,744
0.706
0,662
0434
0130
-0.018
-0.013
«0.010
-0.008
0,007
-0.005
-0.003

1 4

0.787 -0.785
0,790 -0.782
£.784 0.768
-0.758 -0.735
£.71% -0.694
0.674 -0.648
0.442 -0.424
-0.136 -0.133
-0.023 -0.025
-0.016 -0.015
0013 -0.012
-0.010 -0.009
-0.008 -0.007
0.006 -0.005
-0.004 -0.003

RATIO
(p/po)
0.996
0.994
0.978
0.938
0.887
0.529
0.544
0.170
0.031
0.020
0.015
0,012
0.010
0.007
0.004

STRESS)

6

F1.175
F1.169
-1.148
1.105
F1.052
-0.992
~0.660
-0.216
-0.044
-0.035
-0.027
-0.021
-0.016
-0.012
.0.008

1

-1.180
-1.185
-1.176
-1.137
-1.078
-1.011
-0.663
-0.205
-0.035
-0.029
-0.024
-0.019
-0.015
-0.012
-0.008

15

1181
1194
1200
1176
1128
-1.067
£.708
0221
£.032
0027
0,022
0.018
0.014
0011
£.008

7

-1.176
-1.169
-1.143
-1.086
-1.012
-0.930
-0.603
-0.190
£.039
-0.030
-0.023
-0.018
-0.014
-0.011
-0,008

14

-1.174
-1.164
-1.140
-1.097
-1.048
-0.993
-0.660
-0.202
=0.029
-0.025
-0.021
0.017
-0.013
-0.010
-0.007

1460
11.467
1456
+1.407
1335
[1.251
0.820
10.253
10.044
10.036
10.030
10,024
10.019
10.015
10.010

6

-1.455
-1.447
-1.421
«1.368
-1.302
-1.228
-0.817
«0.267
-0.055
-0.043
-0.033
-0.026
-0.019
-0.015
20.010

15

-1462
-1.477
~1.485
-1.455
-1.396
-1.320
-0.876
0273
-0.040
0.033
-0.027
-0.022
-0.017
0013
-0.009

T

-1.456
-1.447
-1.415
-1.344
-1.253
-1.152
-0.747
-0.236
-0.048
-0.037
-0.029
-0.023
-0.018
-0.014
-0.010

-1.456
-1.450
-1.426
-1.376
-1.313
-1.245
-0.833
-0.271
-0.053
-0.041
0.032
-0.026
-0.021
-0.018
-£0.012

[FTRESy|
RATIO
(p/po)
0.996
0.996
0.985
0.950
4.902
0.847
0.560
0.178
0.033
0.026
0.021
0.016
0.013
6.010
9.007




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
REGINA: RWY 12-30: STA. 5+ 510 R: LOAD 685 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULJ (MPa)
SET 15 7 1 4 8
EY1 9277 9804 917 7635 8640
EV2 3777 2262 2877 4075 4574
EY3 2981 2678 2925 2155 2950
EY4 251 251 255 30z 154
EX4 736 729 678 403 658
EYS 208 151 235 247 237
EXS 263 144 535 391 453
EY6 183 197 190 198 179
EX6 234 187 431 313 343

R4 2.93 2.90 266 1.34 259
RS 1.28 0.95 228 1.59 191
Ré 0.56 104 0.70 0.55 0.79

DEFL {mm} DISTANCE(mnm)

Ur1 -0.291409  -0.301072  -0.288423  -0.302298  -0.295518 0

UY2 0250449  -0.257432 0244728 0255022 .254147 300
UY3  .0.227296  -0.232150  -0.220049  -0.229057  -0.231195 450
Uy4d  -0.164126  -0.164528  -0.155869  -0.161547  -0.168847 1000
UY5  -0.134343  -0.132820  -0.127564  -0.132200  -0.140064 1400
UY6  -0.i14015  -0.110893  -0.109231  -0.113382  -0.120967 1800
UY7  -0.09B69%  -0.094096  -0.096108  -0.095921  -0.107031 2250

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULY (MFPa)
SET 13 5 i1 L] 9
EY1 9763 7787 3989 7880 9162
EY2 2332 4765 2213 4193 1518
EY3 1976 2386 1741 1497 1843
EY4 156 475 431 466 352
EX4 981 1055 BAd 818 247
EYS 148 142 195 131 241
EXS 213 206 373 102 485
EY6 199 163 200 155 170
EX¢6 287 116 383 121 43
B4 276 122 205 1.75 070
RS 144 1.45 192 0.78 201
R6 2.26 .21 1.98 1.03 1.68
CALCULATED AND OBSERVED DEFLECTIONS (mm OBSERVED SENSOR
DEFL.(mm)  DISTANCE{mm}
oyt -0.260387 0272139 -0.257545  -0.281470  -0.287958 0
U¥2  -0.218148  -0.230294  -0.190745  -0.240230  -0.239%96 oo
UY3  -0.19419%  -0.208881  -0.161946  -0.218541  -0.211760 450
UY4  -0.133646  -0.155272  -0.100875  -0.161300  -0.138557 1000
UY5  -0.106988  -0.130724  -0.076318  -0.133415  -0.107618 1400
UYs  -0.088874  -0.113257  -0.060027  -0.112813  -0.088122 1800
U¥7  -0.074962  -0.069915%  -0.047606  -0.095720  -0.074193 2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5+ 510 R: LOAD 685 kPa

OPTIMEZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EY3
EY4
EX4
EYS
EXS
EY6
EX6

4

7880
4193
2497
466
818
131
102
155
121
1.75
0,78
1,03

7787
4765
2386
475
1055
142
206
163
236
222
145
221

9556
2083
2543
447
1239
174
24
200
258
277
1.29
1.09

-0.281470
-0.240230
-0.218541
-0.161300
-0.133415
-0.112813
-0.095720

-0.272139
0.230294
-0.,208881
-0.155272
-0.130724
-0.113257
-0.699159

-0.300358
-0.251785
-0.226679
-0.164833
-0.138085
-0.120174
-0.106586

-0.261208
-0.220388
-0.198513
-0.146688
-0.124418
-0.108999
-0.096800

11

9835
2030
1946
464
719
134
28%
200
432
1.55
2.16
147

-0.260535
-0.224058
-0.26049%
-0.142851
-0.117745
-0.100617
-0.087440

OBSERVED,

DEFL.(mm

SENSOR
DISTANCE{mm)

0
300
450
1600
1400

1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5+ 510 R: LOAD 1130 kPa

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULYLMPa)
SET 13 11 15 5 14
EY1 9254 3994 9884 7187 9497
EY? 2110 2216 2128 4765 2086
EY3 1105 2741 2209 2386 1335
EY4 384 432 382 475 380
EX4 960 884 1507 1655 1006
EYS 194 158 142 142 177
EX5 291 373 79 206 298
EYs 199 200 200 163 200
EX6 300 g3 393 236 337
R4 250 2.0% 290 2 .65
s 1.50 1.92 1.97 145 1.69
R& 0.83 1.98 0.54 2.2 0.7t
VED DEXLECTIONS ¢ OBSERVED  SENSOR
EXL.(mm) DISTANCE{mm)
UY1l -0.435477 -0.424491 -0.436699 -0.448930 .0.456789 1}
UY2 -0.358249 -0.314473 -0.367364 -0.379901 -0.381808 340
UY3 -0.314406 -0.267035 -0.328534 -0.344577 -0.339320 614
UY4 -0.208670 -0.166360 -0.232534 -0.256142 -0.236224 914
UYS -0.165703 -0.125858 -0.191019 -0.215646 -0.193754 1219
UYs -0.137772 -0.098989 0163036 -0.186832 -0.1659%9 1524
UY7T 0116853 0078501 -0.141684 0163576 -0.145227 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET 4 5 12 11 6
EY1 7880 7787 6799 5835 6939
EY2 4193 4765 2083 2030 2906
EY3 2497 2385 2538 2946 2960
EY4 466 475 419 465 434
EX4 818 1055 993 595 450
EYs 131 142 143 134 236
EXs 102 206 185 189 445
EYS 155 163 200 200 152
EX6 121 236 158 432 286

Rdq 175 FN 5 132 149 1.04

us 0.78 1.45 1.2% 216 1.89

no 1.03 221 1.0 1.47 1.51

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

UY1l -0.464324 -0448930 -0.479104 -0.429713 -0.495482 0
UY2Z -0.396252 -0.379901 -0.394821 -0.361545 -0.415354 300
UY3 0360513 -0.344577 0.352043 -0.323921 .-0.373938 614
UY4 -0.266087 -0.256142 -0.252988 -0.232128 -0.272013 914
UY5 -0.220086 -0.215646 -0.210699 -0.192036 -0.227790 1219
U¥6 -0.186100 -0.186832 -0.181610 -0.164461 -0.198244 1524
UY7 0.157904 -0.163576 -0.158827 -0.143054 -0.175827 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5 + 510 R: LOAD 1483 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET 4 5 13 it 5
EY1 7880 7787 9440 941 9913
EY2 4193 4765 2042 2094 3684
EY3 2497 2386 2146 2741 2558
EYd 466 475 446 2558 481
EXd4 Ri8 1055 1292 72t 542
EY'S 134 142 235 ISt 245
EXS 102 206 253 220 148
EYS 155 163 168 200 199
EX6 i 236 I8 291 169
Rd 1.75 222 290 2.83 1.13
RS 0.78 145 1.08 146 1.42
RS 1.03 2.2F 244 1.02 2.48
i b : X OBSERVED. SENSOR

DEFL.(mm DISTANCE{mm)

N1 -0.609373 -0.583170 -0.583746 -0.631165 0562497 o
Yz -0.520089 -0.49857% -0.450985 -0533081L -0.479004 3cd
UY3 0473133 0452219 -D.440847 -0.473863 -0.432851 614
UYd 0349210 0336158 -03221919 -0324621 -0314644 914
UYS -0.288839 -0.283012 -0.273016 -0.253939 -0.262120 1219
UY6 -0.244235 0245197 -0.238572  -0.210085 -0.226622 1524
UY? 0207231 -0.214675 0241139 -0.176347  -0.199339 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET i £2 1 13 5
EY1 9945 9520 8854 9924 7187
EY2 2030 89 4818 2035 4765
EY3 1514 2374 1776 £S81 2186
EYd 378 379 423 379 478
EX4 976 1042 1108 1e62 1055
EYsS 132 145 | 8 132 142
EXS bl 298 w0 273 205
EYé 172 200 154 2060 153
EXé as6 di2 78 412 1

R4 158 278 2.62 2.80 222

RS 207 106 0.51 2.06 1.45

Ré6 053 0.73 144 0.54 22

CALCULATED AND OBSERVEDR DEFLECTIONS (mm} OBSERVED SENSOR

DEFL.(mp:) DISTANCE(nm}

UYL 0541945 0525423 0523896  -0.522071  -0.589170 g
UY2 6.447526 0432377 0434263 -0427939 -0.498579 300
UY3 0394206 -0.38158¢ -0.384994 -0.375052 -0.452719 &14
UY4 0263487 0257881 -0.255728 -0.246761 -0336158 914
UYs  £.207333 5204766 0194341 -0.192515  -0.283012 1219
UYs A.169012 -0.168784 -0.149579 -0.155930 -0.245197 1524
Y7 0139154 2141100 -0.112545 0127805 -0.214675 1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5+ 510 R: LOAD 1483 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET H 4
EYi Ti87 7880
X2 4765 4193
EY3 186 2497
EY4 475 466
EX4 1035 818
EYS 142 13
EXS 206 102
EYé 163 158
EXé pxis 121

R4 wn 175

RS 148 0.78

Ré an 1.03

o130
2077
2618
4352
1262
174
283
200
326
279
i.63
132

0429
2034
2529
460
1316
193
354
200
387
185
184
E30

CALCULATED AND OGBSERVED DEFLECTIONS (inui)

Yl

0589170
-0.498579
0.452219
0336E5%
0.283012
0245197
0.214675

£.609373
D.520089
0.473133
0349210
-0.288839
£0.244235
-0.20723¢

0.5567G6
0.464885
416150
302672
-0.254919
-0.222299
-0.196779

-0.547837
-0.457411
-0.409355
-0.298714
-0.253095
-0.222198
-0.198172

0832
2027
1895
458
951
134
303
2060
453
.10
227
1.45

-0.548488
-0.460203
-0.41E916
-0.295580¢
-0.243236
-0.210664
-0.183699

212 ¥
OBSERVED SENSOR

0
300
614
914
£219
1544
1829




ANSYS FEM ANALYSIS: X-ANISOCTROPIC MODEL

REGINA: RWY 12-30: STA.5+510R

DISTRIBUTION OF VERTICAL STRESSES

ZAREA” OF BASIN 1685 KR LOAD 2: 1130 kPa 3; 1483 kPay

PEPTH [FriEss) [TRESS)
DEPTH|| RATIO 15 7 1 4 8 RATIO 4 5 1Boou 15 RATIO
(mm) || (z/ro) (p/po) (p/po)
off 013 f| 0ses ez 06 0666 0667 097 446 LAdG 1435 1434 1439 0971
57l 038 || w0622 et 0616 0625 0.627 0.906 (365 1367 1325 -39 -134z 0.906
osll 063 || 0553 0532 0541 055 0562 0302 4220 1235 1185 1140 -L186 1502
13l 080 || 0456 0427 0400 0463 06w 0.658 034 -LOM 0933 -0908 -0.972 0659
Wl s f 0351 w320 w335 0358 0365 1505 0818 0830 0713 0679 0745 0510
25| 137 |} 0213 0251 w26t 0276 0283 0392 D647 0658 0572 -0533 0580 0.403
w5l 157 | ez ez 21 0219 0226 0319 0525 0535 0496 0453 -0.476 0335
25l 177 ff o5 A am wan ar 0255 0418 0429 0425 0380 -0.384 0.275
soff zoo [} oazz 0135 o eam am 0.195 NO COMPUTATIONS 0326 0339 0352 0304 -0302 0219
saof| zz7 |} -00ss 0068 0mes 0070 0065 .09 A6 DIBD 0099 0170 165 0119
440 2.93 0042 0041 0047 0047 0.044 0.065 0099 0110 0428 A125 L1008 0.077
conll 400 §| 0030 002 0035 0034 0033 0.047 0061 D070 0084 0092 -0.074 0052
60| 507 §| oz oz 0027 a2 n02s 0.036 038 1046 0055 0068 -0.055 0035
s2af 613 | ooz 0016 0022wz oz 0029 4028 0034 D038 0053 A.045 0.027
nefl 775 J| 006 004 0090 ms ams 0.025 025 030 0032 0046 0039 0.023
1288l 850 || o4 003 007 s -p01s 0022 022 0027 0027 0041 0034 0.020
wil o4z | wmz e wms o0 003 0019 020 0024 0025 0037 0030 0ms
2000f) 1333 .08  -0.07 0009 LDHE LK 0.012 0013 0016 0015 0021 0.7 {01
3000 2000 || 0.003 .0.003 0004 0003 0003 0.005 0005 0007 -0.006 D007 -0.006 0.004
(BEPTH]| ramoff 1B u 1S 14 14 12 1 1B 5 RATIO
DEFTH|| RATIO (®/po) lpo)
wm || wro 091 L1056 1093  -LOSL 432 -L43§ -L44L 1432 ~LAdG 0.969
ff o1z | 0 o6 e 06 06w o084 J[-Loor -Loss <1007 -L002 436 13 1349 316 1367 0.000
sl oas J 064 sz o 627 0627 0919 | -v862 0975 0871 0364 ALI36  LIS5 L199 L137 1235 0.790
osll 063 [ 0567 0553 0559 0554 0553 0815 [|-0683 8 0701 0687 D904 0937 0989 0905 «L044 0.644
13l 089 || 0473 0460 046z 0459 0452 0672 |[-0508 0704 0530 0513 0676 D708 0764 0677 -0.830 0.493
iaf| 1is || 030 357 0358 0350 0348 0520 |[-0.396 0586 0.421 0402 0530 0563 0593 0532 -0.658 0.388
25l 137 || w20 e o2 0275 02w 0409 [[ 0338 0499 0362 0345 0453 0487 -0.481 0456 0536 0325
w5l 157 || 05 0mz ema 028 0226 0337 ||-0.287 -0.419 0308  -0.293 0383 0407 -0386 D385 0429 0.268
25| 177 | 0187 a5 0a%1 .0u86 0184 0273 {0243 0333 0254 0247 0315 0330 0312 0318 0339 0.218
sool| zoo || 0144 a4 008 0147 D14 0203 [ 0I57 0166 D50 0156 0172 0172 0183 0174 0180 o119
olf 227 || 00m 0074 0075 0077 0074 0109 {0107 0101 0003 0508 0107 4108 017 0109 0.010 0074
aaff 293 || 0044 0047 0051 0040 0049 oot 0074 0067 00T 0075 0072 0073 0073 0073 0070 0.029
sonfl 400 || 0030 0031 0037 0034 0035 0043 ||-0051 -0.047 0048 0052 0053 0054 043 0053 -0.046 0033
soff 507 || 0020 w0z 0028 0024 0005 0035 |[-0.036 -0.037 0.034 0036 D045 0045 0026 0045 0034 0026
ozoff 613 J| -0.016 0016 003 0019 -0.020 0027 [[-n.030 0033 0029 oam D042 0081 D022 DAL D030 0024
ues|| 775 || 004 0014 0020 0017 018 0024 [[-0.026 0020 w026 0027 D03 0038 0019 0038 0.027 0021
128l ss0 | 00z 0013 o7 004 0015 o0zt [[-0.023 -noz6 0023 0023 0035 0034 0016 D035 0.024 0019
1413f[ 9.4z | o1t o o5 o0z 0n4 0013 [[-0016 0020 0015 0015 D023 0023 0009 0024 -0.016 0013
2000f[ 1333 )| 0007 0008 0000 o0z 00 ootz [} -0.o0s 0009 0006  -0.006 0010 0010 0003 D010 -0.007 0.005
socoll 2000 || 0003 0003 D004 0003 -0.004 0.005




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA.5+510R

DISTRIBUTION OF VERTICAL STRESSES

LY,

DEPTH
(om)
19

57

133
171

235
265
300
340
a40
600
760
920
1163
1288
1413
2000
3000

)
DEFTH
RATIO

(roy

0.13

038

0.63

.59

1.14
1.37
1.57
L77

2.0

2.27

2,93

4.0

5.07

6.13

7.75

359

9.42

1333

20.00

-0.668
-0.630
-0.568
-0.477
0378
-0.299
-0.242
-0.193
-0.151
.07
-0.046
-0.028
0.08
-0.013
L
-0.010
.9

=0.{H2

-0.667
-0.627
-0.563
-0.471
0372
~0.296
-0.2458
0.199
-0.154
-0.030
£.054
~0.038
-0.028
-0.023
-4.020
-0.017

-0.015

-0.003

1z

-0.663
-0.614
-0.536
-0.434
0333
-0.267
-0.230
0.196
-0.160
-0.083
0,050
-0.033
-0.022
-0.017
-0015
-0.0L3
-0.012
-0.007
-0.003

0.226
0.118
0.074
0.049
0.033
0.025
0.022
0.020
0.017
2011
{1,005

-1.102
<1.040
0.936
-0.788
-0.623
-0.493
-0.400
319
4.248
0.127
£.075
-0.046
0029
-{.021
-0.019
-0.017
-0.015
-0.010
0,004

-1.102
-1.041
941
-0.795
0632
-0.501
-0.408
-0.327
0,258
-0.137
-0.084
0054
-0.035
-0.026
-0.023
A.020
-0.018
-0.013
0,045

12

-1.098
-1.027
H.913
-0.758
0.597
£.485
£.417
-0.354
0,286
150
-0.093
-0.061
-0.040
=0.029
«0.025
4£.022
-0.020
£0.013
0,005

-L100
<1035
0928
0.777
-0.613
-(.488
<0404
-0329
-0.254
0133
-0.089
-0.062
-.046
«0.038
-0.032
-0.028

-0.024
-0.014
-0.006

<1.446
-1.367
-1.235
-1.044
-0.830
658
0535
-0.429
-0.339
-0.180
-0.110
-0.070
-0.046
«0.034
«0.030
-0.027
-0.024
-0.016
-0.007

~1.446
-1.365
-1.229
-1.034
-0.818
-0.647
-0.525
-.418
4.326
-0.166
L4099
-0.061
-0.038
-0.028
0025
0,022
=0.020
-0.013
-0.005

12

<1436
-1.330
-1.163
0,945
0.727
-0.587
-0.509
-0.436
-.357
-.190
A.119
-0.078
«0.053
<.039
034
-0.030
-0.027
-0.018
-0.007

14

-1436
-1327
-L.159
-0.939
0.721
0581
0505
0434
0357
-0.191
<0120
-0.030
-0.055
-0.043
-0.038
-0.033
.09
0018
2007

1

-1.435
-1.323
-1.148
-0.922
«0.701
-0.561
-0.486
«.416
«0.338
-0.178
112
075
«0.052
-0.041
-0.036
-0.033
A.030
0.020
=0.009




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5+ 9%0 L: LOAD 733 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULE (AMPa)

SET 5 4 5 13 2
EY1 8422 6741 7935 6359 7584
EY2 e 59319 £382 7273 4836
EY2 2883 2635 2561 2918 2696
EYd 258 78 272 281 326
EX4 299 331 338 2L 418
EYS 07 106 ple] 150 241
EX5 153 294 233 16¢ 04
EYS 189 146 186 193 159
EX$ 139 28 182 140 22

R4 1.17 1.26 1.24 0.75 1.27

RS L] 1.43 147 0.73 139

R§ 1.03 .09 1.20 1.7% 141

CALCULATED AND OBSERVED PEFLECTIONS (mm)

UY1l 0363345 -0370574 0375411 -0402600 -0364394
Y2 0314597 0314182 0324325 -0344873 0311183
UYZ -0.285561 -0.282492 -0.294%93 -0311714 -0.2B1493
Uyd -0.200940 -0.196300 -0D.211151  -0.2E5294  -0.203643
Uys 0160327 0157841 0172555  -0.F68808 -0.169516
UYe 0133157 -0.133073 0047105 -0.E37507 -0.147346
UY7?7 0113403 0115362 0128610 -D.I14654 0131195

OBSERVED SENSOR
DEFL.{mm) DISTANCE{mm)

1
il
450
1000
1400
1800
2250

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MOPULL (3P}
SET 1 3
EYI 3998 8773
EY2 201 2650
EY3 2728 2518
EY4 38 428
EX4 578 608
EY5 195 201
EXS 19 109
EY6 195 8
EX6 it 48

R4 201 142
RS 057 0.54
R$ 234 L41

9528
2813
2087
270
533
156
111
115
81
198
0.7
247

7 1
5508 T4
6699 2385
1859 1695

424 118
1044 578
248 194
585 155
03 199
208 159
246 .08
114 0.80
202 2.04

CALCULATED AND OBSERVED DEFLECTIONS {mm)

Uyt
iz
UYs
Uy4
UYys
uvs

-0.368892
-0.284610
-0.243791
-0.149108
0109494
0.083246
0063409

-0.374134
0318491
-0.288899
212672
-0.177221
D.151019
0128874

0381604
0336328
-0.293345
-0.204703
0.162577
-0.13272%
-0.109021

-0387446 -0347112
-0333600 -0.282627
-0307490 -0.245897
-0.245198  -0.156046
-0.212605  -0.118558
-0.20271%  -6.094240
-0.189705  -0.076330

OBSERVED SENSOR
DEEL{mm) DISTANCEQam}

a
300
450
1000
1460
1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5 +990 L: LOAD 733 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODUL (MPa)
SET 8 3
EY1 9318 8713
EY2 2813 2650
EY3 987 2518
EY4 20 428
EX4 533 08
EY5 156 20
EXS 111 i
EYé 1153 88
EXs 1} 48

Rd 198 1.42
RS 07 .54
Ro 247 1.41

8163
2247
1816
269
623
204
230
169
190
231
1.13
24

7635
2124
£:05]
373
274
167
264
132
208
161
158
232

CALCULATED AND OBSERVED DEFLECTIONS {mm)

(13 ¢
Uy
BYd
Uys

uy7

0381604
326328
-0.293345
-0.204703
0862577
-0.132729
-0.168021

0374134
0319491
-0.288899
-0.212672
D077
£.151019
-0.128874

-0.370788
0305719
-0.270075
-0.181982
-0. 145593
0.1225918
0. 135034

-0375510
-0313857
-0.280781
-0.266235
0176047
-0.155752
-0.139924

3806
2094
2741
181
540
194
109
200
I3
192
0.57
235

~0.417316
-0328521
-0.285698
-0.188150
-0.148043
021778
-0.102173

OBSERVED SENSOR

300
450
1030
L4Gi
1860
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5+ 990 L: LOAD 1166 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODEULE (31Pa)

SET

EY1
EY2
EY3
EYd
EX4
EYS
EXS
EY§
EX¢§

R4

RS

R6

Uvd
uUvs
Uys
uy?

{

6741
5919
2635
275
331
206
194
146
308
120
143
1.09

-0.589481
-0.499776
-0.449367
0312259
-0.251081
-0.211682
-0.183509

E]

6818
4588
2492
266
£03
207
ase
145
p253
151
L.70
1.1¢

U

-0.583720
-0.490552
-0.438421
-0.301032
-0.241485
-0.203700
-0.176931

7588
5527
M2
268
27t
207
328
144
29
101
159
101

-0.607475
<0.520408
0469965
0331254
-0.269416
£.229972
0.202154

TEH
€383
2698
g2
s
183
333
164
298
1.04
182
1.4

-0553515
-0.469239
0421619
-0.291063
-0.232465
-0.194670
-0.E67741

7390
4796
1762
382
462
216
277
I35
159
131
1.28
1.56

-0.579333
-(.494511
-0.447843
-0.326778
-0.273875
-0.239302
-0.213841

OBSERVED  SENSOR
DEFL.(mm} DRISTANCE(mm)

360
514
814
121%
1524
1829

SET 11 12
EYt 4054 7593
EY2 2362 2182
EY3 s 1820
EYd4 a4 RILY
EX4 604 70
EYS 196 23
EXS (R 15
EY§ 195 199
EX6 1id 7

R4 1.99 2.25

RS 057 .54

R§ 1.92 055

TIL4
2385
£695
278
578
184
155
%%
18%
2.08
0.80
204

8773
2650
1518
418
608
201
109
83
48
142
454
i41

CALCULATED AND OBSERVED DFFLECTIONS {mm)

Uyl
Y2
Uy3
UYd
UYs
Ys
Y7

£.574064
0.443043
-0.379923
-0.234036
-0.172888
0132108
0101046

-0.556962
-.455690
04.399514
-0.266166
£.216590
0173592
0145367

-0.552160
-0.449582
0.391153
-0.248226
-0.188593
-0.149809
-0.121420

-0595144
-0508222
-0.459558
-0338302
-0.181910
-0.24022%
-0.105003

£939
2506
2940
434
450
236
445
152
286
104
189
1.51

-0.535513
-0.441979
-3.392083
-0.278892
-3,233047
-6.203753
-0.182198

OBSERVED SENSOR

300
1
9K
1219
1524
1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5+ 990 L: LOAD 1166 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

SET

£Y1
EY2
EY3
EY4
EX4
EYS
EXS5
EYd
EX6

Rd

R5

Ré

9528
2813
2987
Pyl
533
£56
838
115
-4
198
0.7t
247

£773
2650
1518
428
608
201
109
88
48
1.42
0.54
141

6939
2506
2960
434
450
236
445
152
286
L.e4
1.89
151

8163
2247
1898
249
615
it ]
230
199
224
228
113
1.4

CALCULATED AND OBSERVED DEFLECTIONS (mm)

UYL
Uy

Uy
UYs
UYé
Uy7

0607028
0.519698
466630
£.325626
-0.258614
-0.211135
-0.173422

0595144
0,508222
-.459558
(338302
-0.281910
-0.240229
-0.205003

.535513
-0.44197%
.392983
-0,278892
0.233047
0.203753
0182198

-0.560522
-0.458892
0401035
-0.262072
-0.205699
-0.169959
~D.E44223

78R
4193
497
466
818
3
162
158
1
1.75
1.78
1.03

-0.5(:8535
0431617
-0.389541
-0.283612
-0.233938
~0.197742
-3.167881

OBSERVED

DEFL.(nmd

SENSOR
DISEANCE

0
oo
614
914
1219
1524
1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5+ 990 L: LOAD 1485 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULT (MPa)

SET

EY1
EY2
EY3
EYd4
EX4
EYS
EXS
EYs
EX6

R4

Ré&

11
8499
2094
2741

38

9528
2813
2987
270
533
156

R 81
115
81
1.98
0.71
2.47

6939
2908
2960

450

7880
4193
2497
466
818
131
102
185
12
175
0.78
£.03

Y3

TUYs
UYs
Y7

-0.74490%
£0.61537%
-0.540723
-0.355136
-(.283808
.235623
-0.200850

0.773099
-0.66LELE
0.584294
0.414713
-0.329367
.268898
-0.220867

-0.682021
0.562897
-0.500497
-0.355192
-0.296805
.259497
-0.232044

-0.647663
-0.548937
-0.496114
-6.361203
-0.297939
~.251841
-0.213810

8773
2650
2518
428
508
201
109
88
48
1.42
0.54
141

-0.757988
-0.647263
-0.585286
-0.430356
-0355036
-0305952
-0.261089

OBSERVED, ~ SENSOR
DEFL.(mm} DISTANCE({mm)

i
200
614
914
1219
1524
1819

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE(OMFa)
SET 12 6
EYI 8281 6939
EY2 2267 2906
EY3 17714 2060
EY4 334 434
EX4 35 450
EYS 208 236
EXS 158 445
EY6 199 152
EX6 151 186

Rd 226 104
R5 0.76 1.89
R6 237 151

1714
2385
1693
178
578
194
155
199
159
2.08
0.80
2.04

11

3806
2094
741
382
580
215
122
20
113
1.60
0.57
0.55

CALCULATED AND OBSERVED DEELECTIONS {mm}

Uyt
uyz
uy3
Uv4
uys
(13
Y7

-0.690772
0.566918
0.497727
0335817
-0.269184
0.225753
0192882

<0.682021
0.562897
-0.500497
0355192
-0.206805
-0.259497
£0.232044

-0.703222
£0.572581
0498167
5316137
-0.240189
190912
0154639

-0.714598
-0.540880
-0.460277
-028314
-0.211130
-0.162873
~0.E25803

9162
2528
1843
a5z
247
241
485
170
143
bl i3
201
1.68

-0.667304
0544656
-0.472373
-0.297240
-0.229330
~0.188705
-0.160886

OBSERVED SENSOR
DEFL.(mm} BISTANCE(mm)

iili]
614
914
11%
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 5+ 990 L: LOAD 1485 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CAL %,

SET

EYL
EY2
EY3
EY4
EX4
EYS
EXS
EY§
EX6

R4

RS

R&

ED)

£93%
p2le)
160
434
450
235
445
152
284
1.04
189
151

7880
4193
197
466
111
13t
162
158
121
175
0.78
1.03

i

3806
2094
2545
443
565
194
109
200
113
1.28
0.57
233

| ¥

8552
2192
1848
27
615
208
236
199
115
225
L4
211

CALCULATED AND OBSERVED DEFLECTIONS (mm)

UYE

Uy3
Uyd
Uys
Uys
uy7

-0.682028
0.562897
0.503497
0355192
4.296805
-0.259497
D.232044

-0.647663
-0.548937
0496114
£341203
0.29793%
-0.251841
.213810

0780093
-0.607088
-.528118
£.359782
-0.291069
-0.244184
-0.207534

-0.703471
0577914
1505758
1331902
-0.261216
-0.216356
-0.184012

9528
2813
2987
Fylil
533
156
111
115
8L
1.98
0.7t
247

-0.773099
0661116
-0594294
-0.414713
-0329367
-D.268898
-0.220867

OBSERVED

DEFL.{mm)

SENSOR
DISTANCE(min)

L
i)
&14
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
REGINA: RWY 12-30: STA.5+ 990 R

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD 1. 733 kcfa LOAD 2: 1166 P2 LOAD 3: 1485 Py

IDEPTH |
DEPTH[ RATIO 15 1 5 13 2
(mm}|} (z/ro)
06 009 1712 0713 T2 -7 0712
590 026 686 0670 D666 D675 -0.664
98l Ddd <0589 L0598 -05%0 0606 -0.587
137 ast 0479 0494 0481 0504  .0.480
174ff 077 0362 0380 0367 0385 0372
212)f 094 <0255 8275 0262 D269 A.277
250 LI L1655 0185 0175 -BATL 0196
2851 127 A1l 0130 0122 0112 042
J15]| 140 087 0103 0096 0086 -0.112
414l 184 047 L0054 0050 0046 L0.055
582y 259 1034 -0.039 0036 033 039
750)| 333 -1926  -0.030 0027 0025 0029
ng|| 408 -0020  40.023 921 D02 -0.022
1500]| 667 0015 0017 0016 0016 -0.017
2500 1 0012 0013 L0012 -0.015 0013
I500)| 1556 010 0011 H910 0011 0011
4500 2000 0006 0.007 6007 -7 0007
5500)| 24.44 -.004 0.0604  -0.004 00 0004

RATIO 1t 4 6 4 3
®/po)
0972 1425 -1.429  -L.439 =1.442 «1.431
090 -1.286 1296 -1335 -1.346 -1306
0808 «1.082 -LOYT 172 -1.191 -L117
0.663 £).842 0857 0958 J.980 -1L.887
0511 D.654 -0.661  -0.761 L.774 697
0373 0,523 0518 0600 £.598 05587
0.256 -0.404 0389 0457 A 4ds -0.430
0,182 0308 0297 0349 0.339 0335
0.144 -0.240 -0.224 276 £.273 -0.268
0.075 -0.110 0105 0431 109 -h11)
0.054 £.076 -0.070 0090 A.065 466
0.041 0.055 D047 0,066 -0.040 0040
0.031 =0.041 0.032  -0.051 0.027 4025
0,024 -0.031 .04  -0.040 -0.022 0418
0,019 =0.024 £.018  -0.031 0.018 013
0.015 0.020 D015 0025 £.M5 04010
0.010 -0.013 0009 0015 1016 X

4135 1133 -1E32 -LI3S 1133
1066 -LU59  .LOS5 1066 1050
D951 0938 0930 0951 0939
D785 0760 0755 0786 0772
D605 0596 0574 0603 -0.602
D437 0443 0412 433 0452
0295 0311 0276 D290 0312
0207 0225 0493 0202 -0.236
D163 0178 0153 0160 D187
D085 0092 0083 0084 -0.092
D062 0067 0061 D062 -0.065
D047 0051 0048 D047 -0.047
0036 0038 0037 0037 -0.035
0027 00290 L0028 0029  -0.026
0021 0023 L0022 0023 -0.021
0017 008 0018 D019 0,016
D012 0012 002 0013 0010
£.007 -0.008 0.007 008 -0.006

2.006 -0.007 005 L9 -0.006 .04 0.1H)4
MAXIMUM DEFLECTION ey
s TRESS JISTRESS
DEFTH RATIO 11 12 2 3 6 RATIO 12 [ 2 11 9 RATIO
DEPTH|| RATIO (/po) ®/po) pipo)
(mm) || (z/ro) -1.137 -1.124 -1.123 -L124 1130 0.967 -1.429 <1439  -1.430 «1.448 -1.424 0.956

2000 000 4709 0710 0708 0L A0TI3
50 026 653 0657 0652 066D 0668
9,8l 044 0565 0575 0584 0579 059
137) 06t 0451 0466 0451 0473 -0.495
174)} 077 0344 0362 0347 0369 0394
2121 094 255 0275 0262 D279 0305
250/ 1.an Q479 0199 0088 0208 0227
5 127 428 0148 0140 0048 0169
315] 140 0099 0017 0002 019 0031
414)| 184 0049 0054 0054 D057 0.059
582l 259 0035 -0.03¢ 0038 0039 -0.040
0 333 9025 0025  -0.028 0027 -0.028
Si8)| 408 £018  -0.618 0021 0020 -0.021
15008 6.67 4 0013 0016 0016 0016
2500 1L11 -0.011  -0010 0013 0013 .0.012
3500 1556 0009 .0.008 0010 D010 0010
4500ff 2000 D006 0005 0007 0007 0006
55008 2444 0003 -0.003 0004 0004 0004

0.96% L0740 -L025 1022 -L925 -1.048
0.898 £.968  -087%  -0871 1877 -0.920
0,785 0319 <0696 L0687 0696 0752
0.637 0667 -0548 0534 0548 -0.598
0.496 0531 0438 0421 0437 0471
4375 0408 0341 0321 0338 0359
0.271 0311 -0269 0250 0263 0274
a.200 0239 0219 -0.203 0211 0217
0358 0098 -0.097 0093 0087 0103
0.075 £.063  -0063 0063 0052 0071
0.051 0.042 0041 0044 0031 -0.052
0.036 0029 0027 -0031 0020 -0.040
0.026 £.022 0020 0024 D014 0031
0.020 0.8 0016 0019 0010 -0.024
0.016 £.014 0013 0016 0008 .0.019
0.013 0.008 0000 D010 0005 0012
0.008 0.004 0005 0006 0003 -0.007
0.5 0004 -0005 0006 0003 -0.007

0391 -1.297  -L335  -1302 1369 -1.280
0.774 -L102 <172 -L199 SL237 1069
0.626 0869 -0.958 0874 LK1 0819
0.496 «0.683 0761 0680 D863 -0.621
0394 0549 0600 D536 0697 0482
0303 0430 0457 L4089 HDS546 -0351
0.234 0342 0349 0318 0423 0276
0.187 -0.281  0.276 0258 0330 0227
0,082 <46 0131 0118 0135 0122
0.053 0.083 00890 -0.080 0.085 0089
0.036 D056 0066 0056 0055 071
0.025 £.038  0.051 -0.040 0039 D062
0.m9 0.022 0040 D030 0029 0051
oms 0023 0031 -0024 0023 0041
0.M2 0019 0025 09020 0.013 0033
0.008 0012 0015 0013 0010 0019
0.004 0.007  -0.009 0007 0005 0011
0.004 D007 0000 0007 D005 -DOIL

0.387
0.766
0.616
0.486
0386
0.297
0.230
0.185
0.085
0.058
0.041
0031
0.024
0.019
0.015
0.609
0.005
0.605




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA.5+9%0 R

DISTRIBUTION OF VERTICAL STRESSES

b3 D 0 %] LOAD 2: 1166 kPa JresT oy
[DEPTH |
RATIO . STRESS'I STRESS“
DEPTHY (z/ro) 8 3 iz 16 | £ 3 3 [ 12 4 RATIO 6 4 1 12 3 RATIO
(rom)

{p/po)
0966 || 1439 1442 448 1427 1429
088 || 1335 1346 <1368 290 1296
0763 | 4172 191 1236 98B 1097
0611 || -0958 0980 -LOS1 0848 0857
0479 f| 0761 074 0867 0658 0661
0378 || 0600 0598 D707 AS51 0518
0287 || 0457 0445 D560 0405 0389
0220 || 0349 0339 0441 0317 0292
0175 || D276 0273 0353 0286 0224
0077 | 131 0109 32 U7 A0S
0050 || 009 0065 D086 081 -0.070
0034 || -0.066 0040 DO54 D050 0047
0024 || 0051 D027 0037 0045 0032
0019 || 0040 0022 0020 0035 D024
0015 || 0031 0018 0023 0028 0018
0012 || 0025 0015 D019 0023 D015
0007 || 0015 000 0012 0018 0009
0004 J| 0000 0006 0007 D00 DS

(p/po)
0.968
0.394
0.779
0.632
0501
0397
0.304
0.234
0.136
0.081
0.053
0.036
0.026
0.020
0.016
0.013
0.008
0.005

0 0.09 NS 0707 0705 0T -BTHG
59 0.26 0639 D645 0638 0645 0673
98]l 044 0541 0551 D39 0553 04604
137 061 {423 0438 0421 -0.443 0509
174f| 0.77 0326  -0344 0328 0353 0415
212 094 256 4.275 0261 -0.288 0333
250 11t 0192 4212 0202 -0.229  -0.258
285|] 127 144 4165 0158 L0185 0197
315 140 111 0332 D128 0152 0150
414] 184 52 0054 0059 L0068 L0062
582 259 0035 0033 0040 0045 0040
750l 333 ~0.023 0020 0029 0030 -0.027
O1B]| 408 0016 0013 -0.022  -0.020 -0.019
1500l 6.67 L0120 D09 0017 0016 -0.015
25001 111 0000 0006 0013 0012 -0.012
3500|| 1556 S0.007 005 0011 0010 0010
45001 20.00 HE 0003 8007 0006 -0.006
5500)1 24.44 003 0002 0004 -0.004 0003

«1122 -4 -L130 L1210 -LA33
SLOY7 1025 <1648 -LOLS  -LOSY
0861 4377 0920 0858 0935
0673 069 4752 0671 -0.769
0519 0548 0598 0522 -0.608
0406 0437 0471 0417 0470
0306 0338 0359 L0323 0349
0.229 0263 0274 D252 -0.266
L4176 0211 0217 0203 -0.21d
-0.083 0087 00103 D093 -0.086
0.055 0052 0071 0065 -0.051
£0.037 0031 0052 0047 -0.031
0025 0020 D040 -0.036  -0.021
0019  -0.014 <0031 028  -0.017
0014 0010 0024 0022 0014
-£0.012 -0.008 4019 D018 -0.012
£.007 0005 0012 0011 -0.008
0.004 ~L.003 L.007  -D.006 -0.005




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 290 L: LOAD 795 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET 12 13 4 15 3
EY1 6135 6148 SB46 6769 nB
EY2 6580 6318 7195 6055 6223
EY3 2165 2418 2528 1788 2700
EY4 253 253 25 251 268
EX4 541 536 461 534 450
EY5 20 3 20 239 195
EXS 124 a3 294 150 303
EY¢6 129 11 146 BS2 143
EX6 137 172 195 95 111

R4 213 212 L81 213 £.68

RS 1.06 1.54 1.34 0.63 15§

Ré .60 0.57 .65 0.99 1.24

V) ONS (mr OBSERVED SENSOR
DEFL{mm) DISTANCE(mm}

UYi 0410165 0384236 0393261 0377319 0390458 LU
2 0354142 0330174 0338473 -0324936 0338816 300
UY3 0324386 0301579 0310026 -296702 -0310863 430
UY4 0240905 0220668 0.229642 -0.215781 -0.232904 1000
UYS 02060376 -O.I810F3  0.190971  -0.175024 0195258 1400
UY6 -0.172254 -0.053363 -0.164724 -0.046017 -0.169436 1800
UY7 -6.150693 -0.132086 -0.14518% -0.123369 -0.150000 150

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(MEs)
SET 8 3 7 1 2
EY1 9528 8773 5598 3806 774
EY2 2813 2650 6699 2094 2385
EY3 2987 2518 1839 2136 1693
EY4 27 428 414 463 178
EXd 533 608 1044 E308 578
EYS 156 201 248 231 194
EXS 1 109 588 131 155
EYs 115 88 93 200 199
EXs 81 48 208 113 159
R4 198 1.42 245 283 2.08
Rs 0.7 0.54 P2 0.57 0.80
Ré& 247 141 2.02 235 2.04
CALCULATED AND OBSERVEDR DEFLECTIONS {(mm} OBSERVED SENSOR
DEFL.Gmm) DISTANCE(mun
UYl 0383530 0387757 0410272 -0349651 -0349279 g
UY2 0330486 0334204 0355230 -0.266488 -0.286276 300
UY3 0299876 0304905 0329410 -0.231747  -0.251351 450
UY4 0216325 0230065 0266822 -0.162039 0164874 1000
UYS 0174161 0192949 0239423 -0033177 -0.126912 1400
UY6 0142965 -0.164478 -0.220508 -0.112837 -0.101439 1800
UY7 0117387  -0.139839 -D.205437 -0.096345 -0.082262 2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 +290 L: LOAD 795 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

[

SET

EY1
EY2
EY3
EY4
EX4
EYS

EY§
EXé6
R4
R5
R§

9528
2813
2987
270
533
156
m
115
81
1.98
071
247

8773
2650
2518
428
608
m
109
f8
43
1.42
.54
L4t

8163
2647
1820
348
808
182
265
169
190
231
113
1.1

3820
2089
2084
281
448
138
193
126
177
1.59
1.40
1.1

CALCULATED AND OBSERVED DEFLECTIONS {mm)

Uyt
Uy2
3
Uvd
UYs
uYs
uy?

0.383530
0330496
0299876
-0.216325
0174161
A.142965
0117387

-0.387757
0334204
0304905
-0.230065
-0,192949
-1,164478
-0,139819

-0.162788
5303081
27736
0194424
A.161703
0.139416
0122144

-0470410
-03785%77
-0335018
-0.233720
-0.189563
-0.159543
-0.E36464

3808
2004
213
463
369
151
BS
200
13
.80
.57
235

~0.400295
-0311523
-0.270937
-0.179642
-.139477
-0.111466
-.089346

OBSERVED

DEFL-{mm)

SENSOR
DISTANCE{mm}




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
REGINA: RWY 12-30: STA. 6 + 290 L: LOAD 1202 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULY {MPa)

SET 15 2 1 4 16
EY1 4891 5832 3540 5432 8916
EY2 7427 14 131 6019 4L
EY3 E150 1282 1908 1425 1036
EY4 282 252 257 252 15
EX4 178 169 P41 259 420
EYS 180 185 178 168 145
EX5 348 449 92 d12 122
EY4 134 125 99 182 179
EXé 222 302 219 in E5i

R4 07 0.64 113 1.03 1.67

RS 183 243 52 145 0.84

R6 21 241 217 139 225

OBSERVED ~ SEN
DEFL.{mm) DISTANCE(mm)

UYL 0642179 -0.631501 -0.643133 -0.638431 -G599984 0

Y2 0537703  -0.536640 0526465 -054027F -G525588 300
UY3 0481201 -0.483628 0470720 -0487199 -0.481463 450
UY4 -D322835 -0.333897 0318877 -0342908 -6352751 1000
VY5 0150361 -D.265419 -0.249395 -0.278072 -0.289134 1400
UYs 0203167 .D.221311 -0.H03125  -D.236665 244715 1800
UY7 0169133  D.1590084 -0.169159 -0.207680 -0.210767 2250

SET 8 3 11 2 6
EYi 0318 8713 3806 7714 £939
EY2 813 2650 2094 2385 2906
EY3 2087 2518 2136 1695 2950
EYd4 270 428 463 178 434
EX4 533 608 1308 578 450
EYsS 156 201 il 194 236
EXS 111 109 k] 155 445
EY§ 118 82 200 199 152
EX6 81 48 113 139 286

R4 1.98 i.42 283 2.08 1.04

R5 0.71 .54 657 0.80 1.89

R6 247 141 235 2.04 131

CALCULATED AND OBSERVED DEFLECTIONS {inm) OBSERVED SENSOR
BEFL.(m) RISTANCE(min)

UYL 0579870 0586270 -0.528655 -0528092 -051E%62 @
UY2 0459603 0505299 -0.402916 -0.432835F  -0.435003 360
UY3 0453397 0461001 -0.3503%C  -0380031 -039105% 450
UV4 0327073  H347847  -0.245026 -0.249281 -0.28£823 1000
UYS 0263322 0291730 -0.201357  D.191885 -0.241E84 1400
UY6 0216186 -0.248683 .0.£70604 -0.153371 -0.21074% 1800
UYT 0077483 0211430 -0.14566% 0124376 -0.187613 2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 290 L: LOAD 1202 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET 8 3
EY1 9328 8773
EY2 813 2650
EY3 2087 2518
EY4 270 418
EX4 51 608
EYS 156 Hi
EX5 11 109
EY6 115 88
EXs 81 48

R4 198 142

RS 0.7 0.54

Ré 247 141

3808
2004
2102
463
369
151
88
200
113
1.30
0.57
135

16

8312
nn
1880
319
765
175
246
181
255
2.40
141
211

CALCULATED AND OBSERVED DEFLECTIONS (mm}

UYL
Y2
Y3
Y4
ys
Uye
Y7

0.579879
0.499693
0.453397
0327073
0.163322
0.216156
0.177483

-0.586270
-0.505299
0.461001
D.347847
£.291730
-0.248683
D211430

-0.601766
0.46504
-0.408405
0.27128%
£.206772
L£.168516
135425

0542097
-0.450992
0401177
-0.283236
-0.233134
-0.199645
-0.174303

£939
2906
2950
434
450
236
445
152
286
1.04
1.89
1.51

-0521962
0435003
-0391059
-0.286525
-0.24 1884
-0.21074%
-0.187613

OBSERVED SENSOR
DEFL(pm)  DISTANCE(zp




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 290 L: LOAD 1484 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULI (MPs

SET

EYL
EY2
EY3
EY4
EXd
EYS
EX5
EY6
EX6

R4

RS

R

Uyl

Uy3
Uyd
Uys
uvs
Y7

9528
813
2087
270
533
156
i11
115
81
198
071
247

-0.715923
A.6169235
-0.55976%
-D.4038G7
A.32510¢
£.266868
-0.219122

8773
2650
2518
418
§08
201
109
88
48
1.42
0.54
141

Y

05723814
0.623847
0569158
£.420455
3366172
0307026
4£.261034

11

3806
2094
2166
463
369

13
200
113
6.86¢
.57
235

ON

£.760743
-.592352
-0.516338
-0.352380
-0.284061
0237808
-0.202151

€939
2006
2960
434
450
236
445
152
186
1.04
1.89
151

-0.644419
-0.537059
~0.482805
-0383747
-3.297768
-6.260192
-6,231629

7880
4193
2497
466
818
131
102
155
121
175
.78
103

-0.603845
-05§3767
-0.467235
-0347314
-0.288773
-0.245267
-0.268983

OBSERVED.  SENSOR
DEFL.(mm} DISTANCE(mp1)

L1}
300
450
1000
1400
1800
2150

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(MFP2)
SET 1 b
EY1 3806 7714
EY2 2094 2385
EY3 2136 1695
AV 463 8
EXd 13n8 578
EYS 231 194
EXS 131 155
EYE 200 199
EX6 113 159

Rd 283 2.08
R 057 0.80
R§ 235 104

€939
2908
2960
434
450
236
445
152
286
1.04
.89
ESL

9518
2813
2987
270
533
186
i1
115
81
£93
0.71
247

CALCUILATED AND OBSERVED DEFLECTIONS (mm)

Uyt
Uy2
Y3
uyd
UYs
ys
uy7

-0.652682
0497444
-0.432585
0302518
-0.248597
-0.210630
0179844

-0.651987
-0.534382
-0.469189
0307764
0.236903
-0.1893583
-6.153356

-0.644419
-0.53765%
-0.482805
353747
4297768
1260192
0.231629

-0.715923
-0.616915
-0559768
-0.403807
0325100
-0.266868
-0.219122

9162
2528

1843

0.70

1.68

-0.625357
-0.515985
-0.452991
-0.296833
-0.331789
-0.190708
-0.46E499

OBSERVED SENSOR
DEEE-(mm)  DISTANCE(mm}

300
450
1600
1400
1800
1250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 290 L: LOAD 1484 kP"a

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULE {MPa)

SET

EY1
EY2
EY3
EY4
EX4
EYS
EXS
EYé

9518
2813
2987
270
533
156
1
115

1.98
.71
247

8713
2650
2518
428
£08
0

BB
48
1.42
0.54
141

£939
2908
2960

T469
2234
1683

541

0,715923
0616928
-0.559768
0403807
0325140
266868
0.219122

-0.723814
D.623847
0569156
0.429485
D360172
0307026
-0.261034

D.6444E9
-0.53703%
-0.482805
0.353747
-0.207768
£.260192
0.231629

-0.680060
-D556312
-0.487922
-0322410
-0.252231
-0.206330
-0.172481

6831
2200
1884

264

-0.683206
-0.5558703
-0486250
-0315199
-0.246272
0193300
-0.152990

OBSERVED SENSOR

DEEL{mm) DISTANCE(mm)

300
450
1000
1400
1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6+ 290 L

DISTRIBUTION OF VERTICAL STRESSES

SAREA" OF BASIN

LOAD 1: 795 kPa

DEPTH
(mm)
27

82
137
134
222
261
304
s
456
618
780
943
1100
1250
1400
1550
2125
3125

DEFTH
(tom)
27

82
137
134
22
261
304
35t
456
618
780
943
1100
1250
1400
1550
2125

[EFTH]
RATIO
(z/ro)
0.12
036
0.61
082
0.99
L16
1.38
156
2.03
275
3.47
4.19
4.89
5.56
6.22
6.89
9.44
13.89

'DEPTH]
RATIO
(z/ro)
a1z
036
.61
032
099
116
L35
1.56
2.03
275
3.47
4.19
4.89
5.56
622
6.89
9.44

12

-0.769
-0.700
0569
-0.430
0316
-0.220
-0.154
-0.112
-0.081
~0.043
-0.031
-0.022
-0.018
-0.014
-0.012
-0.008
-0,004
~0.603

«0.760
~0.670
0.525
-0.392
-0.300
-0.220
«0.156
<0.110
-0.076
-0.637
-0.026
-0.019
-0.015
~0.013
0,011
-0.007
-0.004

-0.761
-0.674
532
=0.402
0381
-0.231
4.167
“.119
-0.081
-0.036
0.025
«0.018
-0.014
«0.012
-0.010
-0.006
«0.004

0.772
-0.716
-0.587
-0.448
-0.328
0,227
0,155
-0,109
~0.077
-0.042
~0.032
-.024
-0.019
-0.016
-0.013
-0.009
-0.005
-0.003

-0.761
2675
.534
-0.405
0312
0.231
-0.169
-0.123
-0.086
-0.042
-0.030
0022
-0.018
-0.015
-0.013
<0008
-0.005

15

-0.768
-0.696
-0.563
0.426
-0.318
-0.225
-0.156
-0.108
«£0.075
-0.039
-0.028
0.5
-0.015
-0.012
-0.010
«0.007
«0.004
-0.003

-0.766
£.692
-0.561
-0.432
-0.33¢
-0,252
<0.181
-0.126
-0.085
~0.040
~0.028
-0.021
-0.017
-0.014
0,012
-0.008
0.065

0.766
-0.691
-0.561
.433
-04.338
0,255
-0.185
-0.132
0090
-0.040
«£.028
-0.021
-0.018
-0.015
-0.013
~0.(08
-0.004

+1.139
£.973
£.720
0539
-0.431
-0.333
4.241
4163
£.107
D049
0.033
£.023
A.019
£.016
-0.014
£0.009
-0.005
-0.003

LOAD 2: 1202 kPa

-L160
L5
0.933
0.600
0.408
0.255
-0.168
£0.129
0,098
-0.058
0.047
0.042
-0.037
£0.032
0.028
-0.020
£.012

<141
£.982
£0.745
0561
-0.454
0358
0.268
£0.192
£0.125
£0.045
-n.027
£0.013
0.014
0.011
«£.009
-0.006
-0.603
0.002

-1.175
-1.102
-0.941
-0.732
D.530
0357
-0.241
0.174
-0.124
-H.065
-0.051
-0.042
£.035
0.030
-0.026
-0.019
.13
A9

-1.164
-LO63
-0.886
£.717
L0597
«0.487
1381
-0.282
0.183
0066
-0.040
-0.026
-0.021
-0.018
£.m5
-0.011
-0.006
-0.004

«L161
1450
.845
£0.623
A.444
-0.297
-.204
0153
0113
0062
-0.050
-0.042
-0.036
D031
£.027
0.7
0010
0.7

-L.140
097
«0.735
D545
0436
0339
0.256
0.187
0127
-0.058
-0.041
0031
-0.026
A.022
-0.01%
.012
-0.007
-0.604

16

<1151
-L014
<0.780
0.550
~0.381
-0.250
0176
-0.133
«£0.099
-0.047
.034
«0.027
-0.024
-0.020
-0,018
-0.012
-0.007
-0.005

-L152
-1.019
0505
-0.619
-0.496
-0.387
-0.285
0199
-0.136
«.064
-0.047
«0.038
-0.032

-1.406
-1.201
.50
A.666
~0.532
-0.411
-0.298
-0.201
-0.133
-0.060
«0.040
~0.029
-0.024
A.020
«£0.017
-0.011
-0.006
-0.004

11

1437
1312
-1.693
-0.886
£0.737
£0.602
2471
-0.348
0.227
-0.082
-0.049
-0.032
0.026
-0.022
0.019
0.013
0.007
0005

~1.409
-1.212
-0.920
-0.692
560
~11.442
1331
-0.236
-1L155
-0.056
-0.034
0022
-0.017
-0.014
-0.011
~1L.007
Lo
~1.003

1407
«1.206
0,907
~0.673
-0538
-0419
-0316
<0.231
0157
-1.071
-0.051
-0.038
0032
0027
-0.023
-0.015
-0.008
<0.005

11

<1432
-L295
-1061
-0.343
-0.691
0551
L4138
0304
-0.208
0084
-0.057
1042
-.035
-1.029
-0.024
1015
-0.008
1405

-1422
-1.258
-0.994
A.764
0.613
0478
-0351
-0.246
-1.168
0078
-0.058
0048
-0.040
0.034
-0.028
-0.017
A.010
-0.007

-l422
-1.288
~1.994
A.764
-0.613
0478
0351
-0.246
-0.168
-0.078
-0.058
-A.048
-0.040
0034
~1.028
-0.017
-0.010
0007

-1406
-1.201
=0.900
0.666
0532
1411
-0.298
-0.201
-0.133
~0.060
-0.040
-0.029
-0.024
-0.020
0017
0011
4.006
-0.004

-1.426
-1.270
L0099
“.770
A.604
«0.458
-0338
244
4159
«0.058
4.036
026
-0.023
-4.020
4.017
«0.612
«.607
0005




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12.30: STA. 6+ 290 L

DISTRIBUTION OF VERTICAL STRESSES

RMS VALUE QF DEELEC LOAD1: 795 kPa LOAD 2: 1202 KPa LOAD 3, 1484 KPa
DL LH]| [ETRESS]| STRESS)
DEPTH|| RATIO 8 3 12 15 11 E: 3 n 16 4 RATIO 8 3 1 14 16 RATIO
(o) |} (2/r0) {p/po) (p/po)
27 01z || -0753 0755 753 0766 0767 SLA39 LD 60 -L137 -L152 0953 | -1L406  -L409 1422 LL405  <L4LD 0.950
szl| o036 || -n.643 0649 -0.643 0650 -0.694 0973 0982 1049 D967 1019 0830 | -L20t 1212 1258 L2000 1217 0.520
137)| 061 || -0482 0493 0483 0561 -0.568 0729 4745 0858 0724 -0.805 0643 J| 0900 0920 0994 0900 0926 0.625
184)| 082 || -0357 0371 0363 0440 -0.450 0539 0561 0680 0542 -0.619 0489 || 0666 0692 0764 0668 -0.693 0.469
222|| 099 J| -0.285 0300 -0296 -0.356 -0.366 0431 0454 0553 0443 -0.496 0395 || 0532 0560 0613 0537 0555 0.377
2Ll 16 §| 0220 0237 0237 029 0291 £0333 0358 D438 D354 .0.387 0311 || 0411 0442 0478 0422 -0433 0.204
34| 135 f <0450 0077 0183 0.207 0219 D241 H268 0330 D273 0285 0.232 || -0.208 0331 -0351 0320 -0324 0.219
3511 156 || 0008 0127 L0437 0145 0159 0163 0192 0239 0203 0199 0166 || 0200 0.236 0246 -0236 0233 0.155
45611 203 I 0071 0083 0095 -0.005 0107 0107 125 D161 WDA40 0136 0111 || -0.133 -0155 0168 0164 0159 0.105
§18)1 275 || -0.032  -0.030 0042 -0.041 -0.041 D049 D045 0062 D064 -0.06d 0.047 | -0.060 0056 -0078 0070 -0.074 0.047
780 347 [| 0022 0018 0020 0020 0.027 5033 0027 D040 D046 0.047 0.032 || -0.040 -0.034 0058 9059 -0.054 0.033
943f| 419 || 0015 -0012 0021 -0.022 0020 4023 0018 0030 0034 0038 0.024 ff -0.020 0022 0048 0047 .0.042 0.025
1100]| 489 f| -0.003 0009 0017 -0.018 -0.017 4019 0014 0026 0020 0032 0.020 ff -0.024 0617 0040 0039 -0.035 0.021
1250} 556 [ 0011 0007 0015 0016 -0.015 2018 0011 0022 0025 0027 0017 || -0.020 -0.014 0033 -0.033 0030 0.013%
1400l] 622 || -0.009 -0.006 -0.013 0014 -0.012 0014 0009 0019 0022 0023 0.014 ff -0.017 0011 0028 0028  .0.26 0.015
1550f 689 [ -0.006 -0.004 0008 -0.009 -0.007 2009 0006 0011 0014 0014 0.000 ff -0.011 0007 0017 0018  .0.017 0.009
2125] 944 [} 0003 0002 0004 -0.005 -0.004 Q005 0003 0006 DT -0.008 0.005 ff -0.006 -0.004 0010 -0010 -0.009 0.005
3125 13.89 f| -0.002  .0.002 -0.003  .0.004 -0.002 Q4003 02 0004 0005 -0.006 0.003 1 -0.604 0003 -0007 0T -0.006 0.004




ANSYS FEM ANALYSIS: X-AN

SOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 890 R: LOAD 758 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODUL]
SET [
EY1 2570
EY2 2757
EY3 2741
EY4 280
EX4 3
EYS 247
EXS 203
EYS 101
EX6 82

R4 262

RS 082

R§ 225
Uyl -0.487893
U¥Y2 £.385%0F
UY3 .2.342252
UyYd  0.242935
UY5 0201445
1Ye  -0.173580
Uy? -0.151761

MPa

4
g
913
258
358
238
166
99
&9
1.40
0.70
216

\Y

0.523948
0447722
-0.409676
0.306811
.259793
-0.227740
-0.202884

4814
2181
2932
32
908
217
268
86
106
291
24
245

-(.471202
-0.386678
.348157
-0.265956
-0.231412
-0.207617
-0.188574

2921
5084
2920
19
518
233
199
91
155
1.61
1.7
1.92

hi 1

0456434
-0376509
-0.340804
-0.253311
-0.216830
-0.192893
0174359

12

3691
2166
2945
158
752
17
133
84
50
292
0.59
243

0471251
0372684
-0.328909
-0.225860
-0.179573
-0.146949
-3.120497

OBSERYED, SENSOR
DEFL.(nmz) DISTANCE{mm)

360
450
1000
1400
1800
1150

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET

EYE
EY2
EY3
EY4
EXN4
EYS
EXS5
EY¢6
EX6

R4

R5

R6

5598
£699
1859
424
1044
248
585
93
208
246
2.24
2.02

873
2650
2518
428
608
201
109
88
48
1.42
0.54
141

5141
5939
2635
278
331
206
284
146
208
1.20
1.43
1.09

Ly}
2619
1916
490
838
218
165
189
145
L7E
0.77
238

CALCULATED AND OBSERVED DEFLECTIONS (mm)

Uyl
Uy

U4
UYS
113 <3
Uy?

-0.406050
-0.347018
-0.318052
-0.252361
£.226382
£0.209143
0195597

-0.389664
0325371
-0.292087
D.2459H
£.180943
0154794
0131423

D385709
0324656
-0.290762
-0.20£345
0161955
-0.13645%
0118104

-0368270
-0.28G295
0242963
-0.170410
-0.142385
-0.123266
-0.108025

FTH
21383
F695
278
578
194
155
199
159
208
0.80
204

-0363963
-0.28887%
-0.24793%
0156652
-0.118750
~0.093833
-0.678109

OBSERVED SENSOR

DEFL{mu} DISTANCE{mm)

300
450
000
E400
1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-3(: STA. 6 + 890 R: LOAD 758 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

(o

2116
4756
14
287
723
132
102
115

152
037
2.48

0,435340
0342998
-0.301320
-0.199989
-0.156185
-0.126037
-0.102052

208

2.24
.02

-0.406050
-£.347018
-0.318052
-0.252361
-0.226382
0209143
0.195597

8713
2650
2518
428
608
201
e
g8
48
142
0.54
141

0389664
0325371
-0.292087
-0.21597¢
-0.180943
0. E54794
-0.132423

0385709
-0324656
-0.290762
-0.20£345
0161955
-.136499
-0.118104

3824
1618
1964
453
629
215
150
186
130
139
.70
240

-0384354
-0.295960
-3.257308
-0.178362
-0.147214
-3.126159
-1.109600

OBSERVED SENSOR

DEFL.(mup)  DISTANCE(mm}

300
450
1000
1400
£200
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 890 R: LOAD 1141 kPa

OPTIMIZATION CRITERION; "AREA" OF DEFLECTION BASIN.

CALCULATED MODELIT (MPa)

SET i1 [ 10 14 1
EY1 2994 570 4630 5696 iUt
EYZ 3425 T48 T8 5358 7400
EY3 1091 2124 1353 1583 13169
EY4 251 251 251 266 152
EX4 162 £31 288 244 298
EYS 250 £50 249 249 156
EXS 250 372 567 583 295
EYS 80 165 g1 81 84
EX6 81 259 184 189 | $1¢]

R4 0.64 0.52 i.15 0.92 1.18

RS 1,060 247 228 134 178

Rs 150 1.84 0.81 276 1.25

QBSERVED, SENSOR
DEFL{mm) DISTANCE(mm)

UYL 0861822 07227140 0741802 0753057 -0.842317 4
UY2 -0.686162 -0.618859 .0.624422 -0.644750 -(.704350 00
UY3 0595694 -0.558161 -0.562566 -DSR3AT6R  -0.6332%1 450
UY4 0381875 -0.389207 0397952 -0.427245 0451004 1600
UYS 0.298493 0313838 .0.331335 0362548 -0376692 14¢0
UYs -0.245702 0265753  -0.20028% 0322074 -0319810 1860
UY7 -0.206208 -0.231747 0260932 -0.292835 -0.298387 22350

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULLMERY
SET 3 11 3 7 15
EY1 5508 3824 8773 £741 2629
£Y2 6699 2619 2650 5939 2178
EY3 1859 1966 2518 2635 27
EYd 424 423 428 275 336
EXd 1044 568 608 331 584
EYS 248 134 0 206 132
EXS 558 o 109 M 127
EY& o3 193 88 146 197
EX6 208 135 48 208 339
R4 246 134 1.42 1.20 1.7
R3S 224 0.70 0.54 143 171
R6 02 240 4L LGS 1.84
CALCULATED AND OBSERVED DEFEECTIONS (mm OBSERVED SENSOR

DEFL.{mp) DISTANCE{mm}

UYl 0611287 -0.605072 0586552 -0580599 .0.573531 L}

TY2 0522358 -0.469473  -0.489773  -0.488697 -0.416127 00
TY3 0478756 -0.408805 0439672 -0.437677 -DIAS0Mi 450
Y4 0379873 -0.280089 0325696 -0303079 -0.212006 1600
UYS -0.340768 0227294 0272369 0243787 -0.457943 1400
UYSs 0314819 0691122 .6.233048  -0.263469  -0.113106 1800
UY7 0294428 .0.862665 -0.189333 .0.177780 -0.097194 250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 890 R: LOAD 1141 kPa

OPTIMIZATION CRITERION: RMS VALUE OF BEFLECTIONS.

MoD

14

4163
2393
117
385
916
133
b120
116
275
238
219
174

Pa

5508
6699
1859
4
1044
248
555
93
208
246
224
202

8734
2120
136
485
1182
13t
239
it
166
244
1.83
0.89

8773
2650
2518
428
608
01
109
88
48
142
0.54
14l

CALCULATED AND OBSERVED DEFLECTIONS (mm)

Uyl
uy2
3

UYs
UYs

0.644791
-0.514099
-0.456117
-0.337034
-0.289569
0257529
023138

-0.611217
-0.522358
-0.478756
-0.379873
0340768
314819
0294428

D.607197
0506492
-0.457836
0362229
-0.322813
-0.294387
-£4.27054%

-0.586552
0489773
0439872
-0325006
-0.272369
-0.233008
-0.199333

4575
2850
2076

434

-059324%
044167
-0421203
-0312943
~0.265100
-0.238654
-0.213990

OBSERVED SENSOR
DEFL.(mm) DISTANCE{mm)

300
450
1000
1408
1800
2280




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 890 R: LOAD 1506 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODUL) (MPa

SET

EYlL
EY2
EY3
EYd
EX4
EYS
EX5
EY§
EXs

R4

R5

R6

LC

8

3598
6699
1859
424
1044
248
555
93
108
248
224
262

-0.806743
.689457
0.631907
-0.501393
0.445778
0.4E5528
-0.388614

8713
2650
2518
428
408
201
169
88
48
1.42
0.54
141

DFT418T
-0.646449
-0.880321
0.425093
-0.359458
0307546
-0.26300%

11

3824
2618
2315
496
408
134
&
193
135
0.82
.70
249

-0.821485
L.642047
0.562275
-.391346
-0.319926
£.270739
-0.232169

6741
5939
2635
275
331
206
29
146
208
1.20
1.43
Lo%

N

A.766329
-0.645029
-0577688
~0.400033
-03217TM
-0.271197
-0.234551

6744
749
pAYS]
404
977
140
197
k2
201
142
141
1.87

-0.706279
-0.582984
0521321
-0385141
0326731
-0.286259
-0.253905

OBSERVED SENSOR
DEFL(mm) DISTANCEGnm)

i}
360
450
1000
1400
1800
2250

CALCULATED MODULL (MFa)
SET 8 3
EY1 5598 3713
EY2 6699 2650
EY3 1839 1518
EY4 424 418
EX4 1044 6§08
EYS 248 201
EX5 555 109
EY6 93 38
EX6 208 48

R4 246 1.42
RS 124 054
R§ 02 141

&1

5939

2635
275
31
206
294
146
208
1.20
143
L09

113
152
2.78
23
£S5

CALCULATED ANT} OBSERVED DEFEECTIONS (mnn)

-0.806743
-0.689457
0.6315G7
-5,501383
0.449778
.415528
-0.388614

0774187
-0.646449
-0.580321
0426093
£.359488
-0.30754¢
-0.26308%

-.76632%
-0.64502%
-0.577688
0.400033
0321774
-0.271197
-0.234651

-0.753126
-0590747
-0517843
-0355822
-0.287830
-8.241915
-0.206162

3844
2939
2465
380
£085
134
94
193
135
2.85
0.70
.40

-0742768
577997
-0.506547
-0.353946
-0.290850
-0.241524
-0.213132

OBSERVED ~  SENSOR
DEEL(mm) DISTANCE(mm)

3G
450
1000
1400
1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 + 890 R: LOAD 1506 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

3598
6699
1859
424
1044
248
555
93
208
246
224
2.02

8773
2650
2518
428
608
201
109
88
48
1.42
0.54
141

741
5939

146
208
L20
143
LG9

13

4214
3009
27
493
1396
138
181
i15
164
2383
132
1.82

CALCULATED AND OBSERVED DEFLECTIONS (mm)

Uyt
uyz
UY3
Uy4
ys
UYs
Uy?

-0.806743
0.680457
-0.631%07
0.501303
-0.449778
-0.415518
-0.388614

. 7T4187
646449
-0.580321
-0.429093
-0.359498
0307546
-0.2630%9

-0.766329
0645029
-0.577688
-0.400033
321774
027197
0.234651

-1.725396
-1.574905
-0.511292
-0.1820%0
-032867%
-0.290450
-D.238675

8
2618
2240
498
408
218
150
193
135
{.82
0.70
246

0751756
-0.577617
-0.499554
-0332713
~0.265862
-0.221423
-0.187302

OBSERVED SENSOR
DEEL (ms DISTANCE

360
430
1000
1400
1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 +8%0R

DISTRIBUTION OF VERTICAL STRESSES

"AREA" OF BASIN LOAD 1: 758 KPa LOAD 2: 1141 kPa ; 1506 kPa
DEPTH] [FTrass| [ETRESs]|
DEPTH|| RATIO § 1 9 3 12 1 6 0 14 1 RATIO 8 3 11 7 3 RATIO
(mm} || (zroy (pipo) (p/po)
s4f| 024 B 0740 0750 0744 0751 0748 LAZE -LI20 -L122 -L119 WLE27 0983 || -1.481 1466 -1481L -1477 -1475 0.980
ol odo || 0728 w7 0705 07z 072 066 1060 -L0O67  -LOS3  .LOBO 0935 [| 1413 1350 1416 -1395 1391 0925
129|| 057 | 0684 0684 0642 D690 0.670C 0965 0950 0963 0955 -1O13 0846 || 1287 174 301 1250 1249 0.832
168[| 05 || 0608 0593 0561 0607 0590 0809 0781 0792 767 -D.859 0702 || 1090 0990 1137 043 1065 0,707
206 092 | 0515 0470 0479 0495 0501 0628 D584 0588 0583  -D.650 0532 || 0860 -0824 0956 0814 -0875 0575
245|| 109 | 0419 0347 0395 0382 0411 D461 DADL 0406 D416 -D.455 035 || 0.647 0663 0774 0597 0692 0.448
285(| 127 || 0327 w240 0312 0286 -0321 4343 D274 0293 0301 -0.330 0.270 || 049 0516 0607 0431 D538 0344
325|| L44 || 0246 0480 0233 0212 0240 0267 0494 08232 0229 -0.259 0207 || 0403 0391 0468 0314 D415 0.264
439(] 195 || 0179 0126 0067 0054 0175 0209 0137 0183 D175 D202 0159 | 0317 0291 0353 0226 -0312 0,199
27|l 279 || w0077 0051 0062 0063 -0.082 2097 DO D090 -0.085  -0.094 00% || 012t 0104 0134 0003 0015 0.077
s14f| 362 | 0051 0034 0039 0042 0053 0066 0053 0065 0061 -0.065 0054 || 0077 0060 0078 0073 0071 0.048
1002| 445 Jf -0.033 0023 026 0029 D032 £.046 0045 0,050 DR 0046 0.041 || 0051 0034 0048 -0.054 0045 0.031
17l sz0 | ozt 017 0018 9022 0019 0034 0046 0044 0043 0035 0.035 || 0038 -0.022 0035 0042 -0.033 0.023
1320)] 587 [§ -0016 0013 0014 D018 0013 0026 0044 0037 D037 0028 0030 || 0031 0017 D031 0035 0028 0.019
1470 653 [ 001z 0010 0011 0014 -0.010 2021 0039 0030 0031 0023 0025 || 0025 -0014 0026 0030 -0.025 0.016
1620f| 720 || -p.010  -0.009 009 D012 -0.008 4016 0034 002 0025 -0.019 002E (| 0021 0011 0023 .0.025 0022 0.014
21950 976 [ -0.006 0.006 -0.006 D007 0.005 4011 D017 0014 D013 -0.013 0012 [ 0013 -0007 0015 0017 0015 0.009
5195} 1420 || 0003 0003 0004 005 -0.002 4.006 0009 0008 D008 (008 4l 0007 || 0009 -0004 0008 0010 -0.009 0005
TDEFLH]]
DEPTH|| RATIO! RATIO! 8 11 3 7 15 RATIO 8 3 7 10 11 RATIO
(m){l (z/ro) (0] /po) (p/po)
saff 024 J| 0765 0760 0753 0758  -0.760 1002 | 22 1122 LI LUO  -L1Z6 0982 | -L481 -L466 1477 -L483  .L483 0.981
orff ode J| 0744 0726 0693 46 0727 0951 ff 071 072 1023 1057 -LOSO 0931 || -L413 1350 1395 1422 -L426 0.930
129ff 057 § 0701 0661 0603 .0.642  -D.667 0864 || 0975 0982 0890 947 -L0I6 0843 || -1.287 1174 -L250 1308 1321 0.842
18] 075 J| 0615 0560 0508 0536  -0.582 0.739 || 0826 0854 70 0790  -0.898 0722 f| -LO9O 0990  -L043  -L145  -1161 0.721
206[| 092 || w0500 -0442 04235 0418 -D.488 0590 || 0652 0713 0628 0617 -0.760 0590 || 0860 -8324 0814 -0965 -097% 0.590
245[) 109 [ 0387 0332 0340 -0307 -0.395 0465 | 0490 0574 D502 D452 -0.620 0463 || -0.647 -0663 0597 0783 -0.796 0.463
285|| 127 f§ 0294 025 0265 0221 0313 0356 | 0378 0452 D391 0326  .0.487 0357 || 0499 -0516 0431 610 -0.628 0.357
325(| 144 J§ 0225 0207 0201 0161 0244 0274 | 0305 0350 0296 0238 -0.368 0273 | 0403 0391 0314 0456 -0.483 0272
439|| 195 § -0167 -0163 0149 0116 -0.188 0207 | 0240 0268 0220 0IT2 0272 0205 || 0317 0291 0226 0327 0359 0.202
627|| 279 [ 0065 0062 -0.054 0053 -0.068 0.080 J| -0.092 009 0079 0078 -0.099 0078 [[ 0121 0104 0103 DI D026 0.076
s14f| 3.62 [} -0.040 0039 0031 0038 -0.041 0.050 || 0058 0056 0045 0055 0063 0049 | -0.077 0060 D073 076 0075 0.048
1002)| 445 | -0024 0026 0017 -0.028 -0.025 0032 || 0039 0034 0026 0041 0043 0.032 || 0.051 0034 0054 D051 -0.044 0.031
n7ell 520 | 0016 0020 -0.011 -0.022 -0.018 0023 || 0020 p024 016 0032 0035 0.024 || -0.038 0022 0042 D03 0030 0.023
1320)| 587 | -0.013 0016 -0.009 0018 -0.015 0019 || 0024 0021 -0.013 0027 .0.031 0020 || 0031 -0017 0035 0033 0026 0.019
1470 653 | 0011 0013 0007 0015 -0.013 0016 || 0019 0019 0010 0022 -0.027 o017 || 0025 0014 0030 0029 0023 0016
1620)| 720 | -0.010 0011 -0.006 -0.013 -0.011 0m3 || 0016 0017 D008 0019 -0.025 0015 || -0.021 -0611 0025 0026 -0.020 0.014
295|f 976 [ 0.006 -0.007 -0.004 0009 -0.007 0000 | 0010 oot1 0005 0013 0018 oo | 0013 0007 0017 o2t 0014 0.010
3195(] 1420 || 0003 0005 0002 0005 0004 0005 J| 0067 0006 0003 0008 -0.010 l 0.006 )| 0000 0004 0010 0015 0008 0.006




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 6 +8%0R

DISTRIBUTION OF VERTICAL STRESSES

RMS VALUE OF DEFLEC LOAD L 758 KPa
[DEFTH]
DEFTH|| RATIO 15 8 3
(o) i (z/ro)
54)f 0.24 0.750 -0.746 0738
91 0.40 -0.730  -0.711  -0.680
1298 057 “.687  -0.648 0551
168 0.75 -0.603 0549 -0.498
206)] 092 0492 0433 D415
2450 1.09 0379 0326 0334
285|| 1.27 0.289 0251 -0.260
325]| 144 0.221 0203 -0.197
439f1 195 0164 0160 0146
e27f 279 £0.063 0061 D052
81|l 362 -0.03¢ 0039 -0.030
1002 4.45 -0.024 -0.026 0017
170l 520 0016 0019 -0.011
1320f| 5.87 -0.013 0016 -0.000
1470} 653 Q010 0013 0,007
16204 7.20 0010 0010 -0.006
21954 9.76 0.006 0007 -0.004
31953 14.20 D003 D004 0002

«0.743
-0.702
.69
D525
-0.419
0301
-0.217
-0.158
0114
0,052
0,037
-0.027
-0.021
-0.018
£.015
-0.013
-0.09

-0.005

11

«0.745
«0.713
.654
0570
-0.478
01387
0306
-0.240
-0.185
-0.067
-0.040
-0.025
-0.018
-0.015
{012
«0.011
0,007
-0.004

14

-Li21
~LA68
-0.976
-0.851
0.719
-0.587
-0.467
0.364
£.277
0.107
-0.067
0043
0.032
£.027
-0.023
-0.020
-0.013
£.008

LOADZ 1141 kEa
8 15
A2z -L108
07 Lo1Y
0975 £.886
0826 757
£0.652  0.645
0490 -0.535
0378 0432
0305 0.340
0240 -0.262
0.097  D.091
0058 0.053
0039  £.032
0029 0053
0024 £.020
0019 0017
H.016  -D.015
0010 0.010
D007 -0.006

<1111
-1.023
0.8%0
-0.750
-0.624d
£.502
391
0.296
-0.220
£.079
£.045
-0.026
£.016
-0.013
£D.010
0008
.005
-0.003

13

QA
-1.867
-0.97L
-0.844
-0.709
0578
«0.461
0362
-0.279
-0.106
-0.064
-0.039
-0.027
-0.823
-0,020
-0,017
-0.013
~0.009

RATIO
(p/po)
0.979
0.920
0.824
0.706
0.587
0.472
0373
0.200
9.224
0.083
0.050
0031,
0,022
0.2
0.016
0.013
0.9
0.606

-1.481
-L.413
«1.287
L0530
-0.860
-0.647
0499
<0403
-0.317
-0.121
-0.077
-0.051
-0.038
-0,031
-0.025

-0.021
-0.013

~0.009

LOAD 3: 1506 kPa
3 7
1466 1477
1350 1395
LT 1250
990 1043
0824 0814
0663 0597
0516 431
4391 0314
0291 0226
0104 0103
-0.060 0073
0036 0054
0022 0042
0017 0035
0014 0030
011 0025
0007 0017
0004 0010

13

-1483
~1423
-1314
-L154
0974
-0.796
0.637
-0503
-0.385
0132
0076
<0045
=0.031
0027
-0.024
«0.021
0,014
-0.008

11

«1.482
-1.417
-1.299
-L129
-£.941
.756
1589
1448
0340
0137
1084
454
<0941
0034
-0.028
0024
-0.0t5
0008

RATIO

(p/po)
0.981

0.929
0.840
0.718
0.586
0.459
0.355
0.273
2.207
0.079
0.049
0.032
0.023
0.019
.16
0.014
0.0

0.005




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 7+ 310 L: LOAD 788 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa’

SET

EY1L
EY2
EY3
EYd

EYS
EXS
EYé
EX6E
R4
RS
Ré

3

42135
2137
30204
267
135
132
8
87
50
1.03
0.68
0.68

0.373373
-0.318654
0302437
0256880
0213992
0.194510
166624

4623
TH4
15518
444
345
138
n
85
44
2.50
0.52
4.52

-0.353413
0304473
-0.289027
0.242873
0.209744
-0.179937
-0.151555

5776
4179
25361
Pt ]
136
137
n
07
s5
1.72
0.52
0.52

-0.341583
A.101809
0289455
0.246305
0.21561¢
-0.188216
-0.162368

3334
4062
31057
289
151
137
TE
3
4%
i1
1.52
0.52

-0393674
-03444653
-033c870
<0.285430
-0.252457
-0.222830
-0.194781

6359
6948
31584
251
273
131
&7
69
56
2.07
0.51
0.51

-0337028
-0307980
-0.297812
-0.261803
-0.233365
-0.211258%
-0.188087

OBSERVED, SENSOR
DE¥FL.(mia}  DISTANCE(mm)

CALCULATED MODULL(DMPe)
SET 3 q
EYi 8192 £845
EY2 5925 4109
EY3 39770 26490
EY4 266 255
EXd4 434 151
EYS 17 185
EX5 ki:} 111
EY6 kg 213
EX6 181 87

Rd 1.63 0.59
RS AL 0.60
R 119 0.60

14

5367
3551
28941
455
598
161
348
109
235
131
116
116

7681
5786
35855
464
491
132
3
122
Hs
1.06
1.68
1.68

CALCULATED AND OBSERVED DEFEECTIONS (mm)

Uyl
UYl
Y3
uyd
UYS
UYsé

4352034
-0.3359468
0327284
-0.289539
-0.279893
-0.262198
-0.245587

-0.299824
A.265050
A.252901
<0.215130
-0.183012
0.166259
0.145316

£.297614
0.257566
£4.245796
5.212610
0,190359
0.171335
-0.154055

-0.290499
-0.263867
-0.255088
-0.226940
-0.206980
-0.189238
-0.172583

1

4768
6998
48426
287
301
249
70
8%
97
1.5
1.08
108

-D287TIL
-0.255558
-0.24686%
-0.217815
-0.196719
0177710
-0.159501

OBSERVED SENSCR
DBEFL.(mm) DRISTANCE{mn}




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA, 7+ 310 L: LOAD 788 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

MO

8192
5925
39770
266
434
174
331
8
181
163
219
219

€845
4109
26450
156
151
186
119
14¢
87
0.59
0.59
0.60

16

7488
4853
38512
254
212
183
390
81
172
0.83
113
.13

i2

8367
3551
18941
455
598
161
349
153
135
131
246
216

CALCULATED AND OBSERVED BEFLECTIONS (mm)

-0.362034
0335968
0317184
0299539
279803
0.262198
-0.245887

-0.299824
0.265050
0.252901
D.215130
0189012
-0.166259
-0.14531¢6

£.391081
£.362026
1352495
£.322960
0302014
-0.283392
-0.265886

-0.297014
-0.257566
-0.2457%6
-0.212610
-0.190359
-0.171335
-0.154055

T68L
5786
368935
464
49
132
2122
122
205
1.06
1.68
1.68

-0.290459
-0.263867
-0.253088
-0.226940
0206980
-0.189238
-0.172583

OBSERYED SENSOR




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 7+ 310 L: LOAD 1182 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET

£Y1
EY2
£Y3
EYd
EX&
EY5
EX5
EY¢$
EX¢

1

6105
4340
26501
6%
400
240
126
112
59

332
6825
25380
34
266
236
110
110
56

6634
4376
26234
182
324
209
153
107
78

6370
5371
26168
327
663
237
151
123
8

027
2507
25342
55
686
47
285
88
163

Rd 1.4868087130.7566526441. 146440107 2.0265551342.68758369
RS 0.524229204 0.5090616530,729312381 0.6352094151.193818484
R6 052423261 0.5090623530,729311549 0.63520975 1.193824238

Uyl
Y2
L&

UYs
vYs
uy1?

-0.497748
-0.445316
-0.427750
0371640
0332100
0,297041
-0.264132

-0.458945
-0.397798
-(380+485
D.319024
£.275516
-0.237041
-0.201109

-0.49694%
-0.446175
-0.428583
0373502
£.335047
-0.301097
-0.269349

N

-0.438312
-0392606
-0.376958
-6326594
-0.291558
-0.260685
-0.231847

0444312
-0381344
-0350343
-0308368
0270176
-0.235893
-0.216022

OBSERVED ~ SENSOR
DEFL{mm) DISTANCE{mm]

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET

EYi
EY2
EY3
EY4
EXd
EYS
EXS
£YS
EXs

R4

RS

R6

1z

6615
4733
28733
235
203
141
341
8t
196
0.80
242
242

16

s
4639
29854
152
s
132
2R
80
199
1.22
2438
2.48

8192
5915
39770
266
434
174
381
2]
181
1.63
2.19
2.19

i3

6453
4467
26049
252
148
206
391
g0
153
0.59
1.90
1.90

CALCULATED AND OBSERVED DEFLECTIONS {mm)

Uyt
uy2
Uys
Uyd
UYS5
UYs

0.572188
0521638
-0.504538
0.450651
0413163
-£.380243
£.349629

-0.585003
-0.510389
0.494146
0445107
0411059
0380972
0352757

0543051
0503952
-0.450926
0449308
0419704
.393297
0368381

-0.472041
-D418550
-0.400193
0344472
0306703
-0.274016
-0.243945

6845
4109
16490
256
151
186
i1
146
87
659
G.60
.60

-0.449736
0397575
-0379352
-0322694
-0.283517
-0.249388
-3.217974

OBSERVED SENSOR
DEEL{mm) DISTANCE(mm)




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
REGINA: RWY 12-30: STA. 7+ 310 L: LOAD 1182 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET 5 13 4 | ¥) [
EYt 3627 BIS3 6845 5367 7681
EY2 4133 4713 4109 3551 5786
EY3 44081 0209 26490 28044 36895
EY4 252 251 256 455 464
EX4 133 128 151 598 491
EYS 142 134 186 161 132
EXS 193 19 i 348 3
EY6 97 85 146 109 122
EXs6 100 76 87 Pl 205

R4 053 051 0.59 13¢ 1.06

RS 2.08 0.89 0.60 116 1.68

Ré 2.06 89 0.60 216 1.68

CALCULATED AND OBSERVED DEFLECTIONS (mim) OBSERVED SENSOR

DEFL.{mm)  DISTANCE(mm}

UYi 0501717 -D.484155 04459736 0445521 0435749
UY2 0436648 -D.436972 -0.397575 0386349 -0395800
UY3 -0.420607 -0.419558 0379352 0368694 -0382632
Uvd 0370185 0363571 0322694 -0318914 -03404G9
Y5 -0333920 -0.323293 -0.283517 -0.285539 -D3E0470
UY6 -0301768 -0.286889 .0.249388 -0.257003 -0.283836
Y7 0271763  -0.252066 -0.217974 -0.231083 -D.25887d4




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 7+ 310 L: LOAD 1463 kI’a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODILY (MPa)

SET

EYi
EY2?
EY3
EY$
EX4
EYS
EXS5
EY$
EX6

R4

RS

Ré

14

3414
2780
717
251
249
188
o8
0
47
099
052
052

377
2472
5382
252
m
188

93
50
1.08

0.53

11

3488
a8
28480
251
93
178
93
o0
47
117
0.52
0.52

1743
5686
26817
251
189
234
119
82
42
0.72
0.51
0.51

CALCUEATED AND OBSERVED DEELECTIONS (mm}

Uyl
Uy
UY3

UYs
UYe
uy7

0.639185
04.535927
-0.506855
418157
0.354796
-0.298436
-0.245440

-0.630327
£.524447
-.493048
-0.401801
0.337767
-0.281342
-0.228691

0596852
-0.505284
0478998
0393411
0.331772
D.276576
0234385

-(L.683864
-0.588347
-0562736
-0.475003
-0.412358
-0356460
-03403702

2590
a3
30537
267
197
144
73
167
8
.74
.51
.51

0592017
-0.480826
-0.45287¢6
-0368326
-1305883
-0.259684
-0.214373

QBSERVED SENSOR
DEFL.{mm) DISTANCE(mm}

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE {ME2)
SET 0 16
EY1 6115 M7
EY2 4732 5149
EY3 28733 25994
EY4 255 251
EXd4 282 159
EYS 140 184
EXS 139 363
EY§ 81 80
EX6 196 158

R4 L 0.63
RS 242 1.97
Ré 242 1.97

2192
5935
39770
268
434
%L
381
83
181
1.63
219
2.19

i1

6135
3983
31520
252
17t
219
218
80
™
0.68
0.98
0.98

CALCULATED AND OBSERVED DEFLECTIONS {mm}

-0.711437
0.646863
0.625573
0.558362
-0.511633
-0.470650
-0.432592

0711125
£.652953
£.631939
0.566009
-0.520782
-0.481268
-0.444612

0.672152
D.623758
0.607535
0.556123
D519482
D4B6T97
0.455957

-0.648523
0582424
-0560905
0494495
-0.447210
0404975
-0385031

6845
4109
26450
256
151
186
111
146
87
0.59
.60
0.60

-D.556653
-0.492092
-D.469336
0399409
-035G519
-0308476
-0.269793

OBSERVED SENSOR
DEFL{mm) DISTANCE(nm)




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

REGINA: RWY 12-30: STA. 7 + 310 L: LOAD 1463 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

UL,

SET

EY1
EY2
EY3
EV4

EYS
EXS
EYé
EXé
R4
RS
R§

5

6845
4109
26490
256
151
186
1
146
87
059
0.60
.60

16

1993
2586
43411
252
132
£42
283
96
193
0.52
201
201

15

5367
3551
28941
455
598
161
348
109
235
131
L1$
216

3000
2000
o000
250
250
150
150
160
100
1.60
100
LGO

CALCULATED AND OBSERVED DEFLECTIONS {mm)

Uyl
Uyz

uyd
Uvs

7

0.556653
-0.492092
-0.469536
-0.39940%
0350919
0308676
-0.269793

-0.652814
0583379
0561188
0504444
0464144
0.428297
0394554

-3.551435
-0.478196
-.456344
-0.394731
-0.383420
-0.318101
-0.286018

-0.562930
-0.451769
-0.424058
-8343587
-6.285833
-0.235077
~0.188157

7681
5786
36895
464
491
132
223
n:
2065
1.06
1.68
1.68

-0.539341
-0.489893
-0.473597
-0421336
-0384278
-0351338
-0320417

OBSERVED
DEFL-{mm)

SENSCR

DISTANCE(mm}




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
REGINA: RWY 12-30: STA.7+316 L

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD 1: 788 kP

DEPTH" RATIO 13 8 5 2
{(mm)}| (z/ro)

17 0.08 -0.785 0785 -0.785  -0.786

52 0.3 -0.783 -0.783 A.784 -0.791

37 039 24771 A D774 0788
121 054 0.742  A740 0 D744 0766
1531 0.68 0706 D701 D704 0729
184]) 082 0667 0659 0658  ~0.687
266]) L18 0442 D435 0430 D456
398l 177 133 0138 -0.131  -0.138
524|] 233 0017 0023 0020 0018
748 332 ~0.014 017 D018 HLOL5
952l 423 0012 0012 0012 0012

11691 5.20 010 0008 0009 0009
1386]] 616 S 0007 0007 0007
1993|1 836 4007 0005 0006 -0.006
29931 1330 005 00 0005 0005
39 1775 003 0002 0003 0003
49934 2219 AD.4002 02 0002 -0.002

NO COMPUTATIONS

RATIO
{p/po)
0.997
0.997
0.984
0.947
0.897
0.841
0,553
@0.168
0024
0.019
0.015
0.0m
0.009
0.008
0.006
0.004
0,003

RATIO
(p/po)

<1178
1177
-1.159
-L111
-1.048
-0.977
0.637
£.198
-0.036
L.027
£.021
£0.015
£0.011
-0.009
0,007
-0.604
0.803

12

~L178
<1177
-1.161
-L117
1057
0.988
£0.646
£.199
0,035
0,031
0.028
-0.028
0.025
0.020
0.011
0.007
0,006

6 3
1180 -1177
-1.188 -L171
<1182 -L1d45
<L142  -1.09%0
L0976 <1422
0997 0949
-0.649 0618
0201 -0.193
-0.037 £.036
-0.029  -0.028
0022 -0.022
-0.016 0017
001z -0.013
0000 -0.011
0.007 0008
0004 0005
0003 0004

16 2
174 <1178
<1163 -1176
431 158
-1974 LIl
-LO08  ~L049
0937 0980
0610 -0.641
-01%0 0199
0035 0.035
0029  0.029
-0024 0025
0021 -0.020
0018 0.016
-0.015 -0.013
Q011 0009
0008 -0.007
0006  A0.005

13

-1.178
-L176
-1157
-1.108
-1.041
-0.966
-0.628
-0.200
-0.041
-0.031
=0.023
~0.017
-0.013
-0.010
-0.007
-0.005
-0.003

-L176
-L171
-1.149
-1.099
<1035
-0.963
-0.631
-0.195
«0.035
-0.031
-0.027
-0.024
-0.020
-0.016
-0.013
-0.009
0.007

1173
-LI56
1119
-L062
-LO0L
0.937
-0.621
-0.205
0,045
£0.035
0,028
£.022
£.016
5.013
-0.009
0.006
-0.005

1177
1171
1147
1095
103
0960
0.620
.187
0.029
0.025
-0.021
0.017
0.014
0011
0.009
-0.005
0.004

[ETRESSY

RATIO
ipo)
0.996
0993
0975
01,933
0878
0817
0533
0.169
0.033%
0.025
0.020
0.015
09011
0,009
0,006
0.004
01.003

14

-1.460
1467
1462
1421
-1.359
1285
-0.852
0267
-0.042
£.034
-0.021
-0.016
-0.012
-0.007
-0.004
-0.003
-0.002

LOAD 3: 1463 kPa
i 1
1458 -1.460
1458 1468
4442 -L4ez
4391 -L420
1323 1352
ERZ Y )
0828 830
0263 -0.263
0045  -0.042
0036 -0.033
2071 0019
0016 -0.014
0012 -p011
0.007 007
0004 0004
0.003  -0.003
0002 -0.002
16 1
1456 -1.438
1449 1456
1422 44
1361 1375
1280 1298
L1900 213
2772 093
-0.236  -0.246
0042 0043
0037 0036
0032  -0.031
0029 0025
0024 0020
-0.020 D6
0013 .01l
0008 0008
0007 0007

-1.457
-1.453
-1.427
-1.366
-1.250
-L.207
4,792
£.240
-0.037
0.032
0,027
0,022
0.017
-0.014
£L.10
0,006
D05

-1.461
1472
~1472
=1437
-1376
~1304
-0.867
0273
-4
0033
D023
0.020
0.7
-0.011.
-0.016
{0014
-0.003

-1.456
-1.449
-1.420
=1355
«1.276
-L188
-0.767
-0.232
«£.036
0.030
-0.026
-0.021
«0.017
-0.014
0011
-0.007
0005




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
REGINA: RWY 12-30: STA. 7+ 310 L

DISTRIBUTION OF VERTICAL STRESSES

[HEPTH]

DEPTH|| RATIC 3 4 16 12

(|| (2/ro)
17| 0.08 -0.785  -0.784 785 0785
520l 023 -0.784 0781 -0.782 0785
87} 039 772 D765 T8 0775
121} 054 0741 0730 T34 0746
153|) 048 0699 0687 0692 0708
184)f 032 0653 -0.640  -0.647  -0.665
266 LI18 -0.427 -0.413 A.424 <0.442
398 177 0132 -0.125 «.129 ~0.147
sS4 233 0023 0.9 0021 -0.034
748)| 332 D016 D04 D016 -0.021
9521l 4.23 -0.013 0.011 -0.013 -0.016
1169} 5.20 -0.011 £.009 -1.011 -0.013
1386]] 616 00090 0408 0009 0011
1993{f 386 -0006 0006 0006 .0.008
2993} 1330 08K 0004 0004 -0.006
39031 1795 0004 0003 -0.003  -0.005
4903} 2219 O3 0002 0003 -0.004

-.785
-0.785
-0.772
-0.739
-0.696
-0.649
0,423
-0.133
-0.025
-0.016
-0.014
0.012
-0.010
«0.007
-0.004
-0.0603
-0.003

[FTRESS]

RATIO
(p/po)
0.996
0.994
0977
0937
0.884
0.826
0.540
0.169
0.031
0.021
0.017
0.014
0.012
0.008
0.606
0.004
110804

15

-LI81
-1.192
-L196
1172
1126
«1.069
D712
0.216
L4029
D027
-0.026
-.026
A.024
-0.021
.z
-0.008
1006

LOAD2: 1182 P2
16 4
-L175 WL177
«L167  -L1T1
SL141L -L147
-1.087 -1.095
-1.022 1031
0951 0960
0614 -0.620
£0.183  -0.187
0023 0029
0020 0025
«0.017 0021
0015 0017
0013 -0.014
L0011 0011
0.007 0.9
L0058 0.5
D004 0.004

12

<1178
L1717
-L162
-1119
-1.062
0997
-0.663
-.221
0.051
0.040
-0.031
-0.024
0020
0016
-0.013
0009
-0.007

LOAD 3: 1463 kP
16 15
1452 -1.458
ALd33 1457
1391 1438
1326 1385
1258 -1314
-LIS6 1234
0779 D820
0240 0273
0035 0063
0031 -0.049
0027 -0.039
0024 0030
0020 024
0018 -0.020
0013 005
0009 0011
0007 D009

-1.462
«1.473
-1.468
-1.428
-1.368
«1.296
1,849
.268
0.045
0038
<0031
£.026
0021
0.017
0.012
08
.06

«1458
-1457
~1.433
-1372
~L.293
-1.205
-1.786
.246
-0.046
-0.037
0430
025
-1.022
-0.018
1012
.08
AHI6

EFVRTE)
RATIO
(p/po)
0996
0,994
0977
0.939
0.890
0.835
0547
0172
0.051
0025
0.021
(X1}
0.014
0,012
0.009
0.6

0.004




ANSYS FEM ANALYSIS: ISOTROPIC MOBEL
SASKATOON: RWY 15-33: STA. 5 + 360 R: LOAD 7137 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.

SET 7 1 2 14 15
EY1 5378 3600 8854 2741 2555
Y2 1769 2600 3100 1512 1509
EY3 162 2640 363 606 618
EYd 22¢ 150 254 152 151
EYS 210 150 208 166 172

ENSQ

i i

UYLl -D985631 -0.945660 -0.603639 -0.612265 -0.592456 0
UY2 -0.614445 -0594913 -0.410403 -0.404957 0387367 00
Y3 0425828 -0.418294 -0.313868 -0.326533 0.310152 430
UYd 0160600 -0.168699 -D.17376F -0.217250 0.201637 1000
UYS -L110533 -0EEN416 -D.138932 -G.177726 -0.162186 1400
UY6 -0.085523 -0.078503 -0.1§803[ -0.150805 -0.13543¢ 1800
UY7 -0.068240 -0.055623 -0.102991 -G.130375 D.1133K6 2250

CALCULATED MOBULE (MFa)
SET iz 7 1 11 8
EY1 5 837 3000 3257 7880
EYZ 1556 1709 2000 1551 2896
EY2 154 162 200 154 562
EYd 270 220 150 169 280
EY5 123 20 150 132 102

< < N SERVE, ‘ CTIONS [ SENSOR

-DISTANCE(mun)

UYL -L1£0230 -D985631 -0.945660 -1.211790 D.633182 1
UY2 -0.687632 -0.614448 -0.594913 -0.739179 -D.477395 360
TY3 0474439 -0425126 0418294 -0.576213 -D.405I57 430
UYd -0.387850 -D.160600 0168699 -0.277248 -0.294310 10010
UYS -0.132696 -0.E10533 0111416 -0.212938 -0.284749 1400
UY6 -0.160830 -0.085323 -0.078503 -0.177025 -0.225682 1800
Y7 -0.0769E3 -0.068949 -0.035623 -0.151846 -0.20E536 1250

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET 7 1 16 12 13
EYi 5376 3000 2832 2835 2680
EY2 1799 2000 1522 1522 1510
EY3 162 200 334 557 570
EY4 220 150 178 1 79

EYS 219 150 108 107 103

W i) QN

UYL -2.985631 -0.046660 -0.741002 -0.733222 0739396
VY2 -0.614445 0594913 -0.520898 -0.513219 D.519828
UY3 -.425126 -B.418204 -0.433971 -0.427290 -0.434675
UYd -0.160600 -D.168699 -D3083S5 -0.3048%0 0311530
UYS .0.110533 -G.111416 -0.261019 -D.258267 -D.263456
UY6 -D.085523 -G.078503 -0.226921 -0.224547 -0.228541
UY7 -0.068049 -0.055623 -0.199442 -D.197353 -D.200352




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 360 R: LOAD 1090 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

C, ] B AMPa

SET 1 7 2 6 15
EY1 kit 8376 8RE4 5899 7508
EY2 20600 179 3100 4450 1510
EY3 o 162 363 i 441
EYd 150 220 254 242 263
EYS 156 210 208 258 157
ol N E. ht

UYL -1.400080 -1457720 -0.892764 -0.838646 -0.844347
Y2 -0.879857 -0908745 .0.606973 -0.562252 -0.518192
Y3 -0.618644 -0.628748 -0.464201 -0.414674 -0.383253
UYd -0.249500 -0237522 -0.256987 -(.190670 -0.213180
UYS -0.164781 -0.163475 0205476 -h.138604 -0.16R710
UYE -0.186804 -0.E26486 L.174564 -0.109237 -0.141914
Y7 -0.082265 -0.101974 -3152320 -0.088912 -0.122971

CALCULATED MODULE (MPa;

SET 1 7 T 13 12

EYI 3000 5376 2788 2633 835

EY2 2000 1709 1520 1512 1522

EY3 200 162 461 628 597

EYd 150 0 267 258 258

EYS 150 210 108 HE] 107

v NS (0 SENSOR

DISTANCE{mm)

UYL -1400080 -1.457720 LISS770 -L40930 -1.039290 ]

Y1 -0.870857 -0.908745 800631 -0.740493 -0.733357 300

UY3 0618644 -D628748 .0.657741 -0.627404 0.616391 450

UYd 0245500 0237522 0462877 -0.466094 L.451364 1000

VY5 064781 0163475 -0.395526 -0.401767 -5.388443 1400

UY6 016104 0126486 0347272 -0358677 0342167 1800

UYT 0082265 -0.001974 -0.308162 -0.316628 .0.304097 2350

SET 1 14 7 13 2

EY1 klene 2660 8176 R146 8834
EY2 2000 2450 1709 I oo

EY3 200 161 182 162 363
Evd 150 256 220 263 254
EYS 150 156 210 112 208

CALCULATED AND OBSERVED DEFLECTIONS fnim) SENSOR

DISTANCE(mm)

UY1 -1.400080 -1391320 -5.457720 -1.355940 .0.892764 ¢
UY? -0.879857 -0843151 -0.508745 -0.841322 -0.606973 kIt
UY} -0.6185644 -0556031 -0.628748 -0.699771 -0.46420F 450
UY4 -0.249500 -0.161683 -0,237522 -0.294353 -0.256987 1000
UY5S 0154781 -0.096549 -B.163475 -0.202398 -0.205476 1460
UYS 0116804 0066234 £.126486 -2.150780 -0.174564 180%
Y7 -0.082265 -0.046724 101974 0112001 -0.152320 2250




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 360 R

DISTRIBUTION OF VERTICAL STRESSES

3135

K 2 3 16

686 -0.702 -0.692 -0.718 «0.719
560 -0.593 0,575 0.668 -0.671
416 -0.450 0,439 0591 -0.593
.279 0308 -0.301 -0.427 0.426
1168 0,186 -0.181 H.235 -0.233
107 0114 -.110 121 40.120
074 0,074 0,070 0.063 -0.062
054 -0.052 -0.048 -0.039 -0,039
041 -0.039 -0.036 -0.030 -0.031
,007 -0.007 <0.006 -0.006 -0.006
004 -0.004 -0.004 -0.004 -0.004
003 -0.003 -0.003 0,003 -0.003

0.954 [11.038 -L.015 -1.023 -L037 -1.040
0.833 1-0.878 -0.829 -0.851 -0.861 -0.920
0.676 |10.666 -0.615 -0.649 -0.627 -0.769
0.472 0456 -0.412 «0.445 -0.414 -0536
0.273 |}40.276 0,248 -0.263 -0.248 -0302
0.155 [L0.168 -0.158 0,162 -0.152 -0.173
0.003 [HL169 -0.110 -0.103 -0.100 -0.106
0.063 0077 «0.080 -0.072 4.071 -0.073
0.048 [-0.058 .0.661 0.053 -0.055 -0.056
0.009 j1-0.010 -0.081 -0.009 -0.010 -0.010
0.005 [i-0.006 -0.606 -0.005 0,006 -0.00¢6
0.004 JLO.004 -0.004 -0.004 -0.004 -0.004

1318 -1.328 -1.346 -1.379
FLO76 <1105 1118 «1.288
H0.799 -0.842 0.814 -1.140
L0535 -0.578 0,538 0816
H0.322 0.348 -0.322 -0.451
H0.206 0.210 -0.198 -0.244
[0.143 -0.134 0130 0138
L0104 -0.093 -0.092 -0.089
[0.079 0,069 -0.671 -0.065
0,014 0.012 0.013 0.012
10.608 0007 0.008 -0.007
[0.006 0.005 -0.085 0.005

(p/po)
0.930
0.804
0572
0318
0172
0.095
0.058
0.040
0.008
0.005
0.004

1 K 14 13 12 12 16 11 15

{z/ro)
007 [10.693 0,709 -0.711 0.724 -0.725
024 |H0.566 0,599 -0.624 -0.672 0675
445 |}0.420 -0.455 -0.511 .592 -0.596
092 110.282 -0.311 -0.355 .0.427 -D.429
1.64 }10.170 -0.188 -0.201 -0,237 -0.237
236 {10108 -0.115 -0.112 -0.123 -0.122
348 110.075 -0.074 -0.066 -0.064 -0.063
357 JH0.055 -0.052 -0.043 .0.038 -0.038
711 }10.041 -0.040 -0.031 -0.028 -.029
1156 {10.008 -0.007 -0.086 -0.006 -D.006
16.00 {10.004 -0.004 -0.004 -0.004 -0.004
20.44 }10.003 -0.003 -0.003 -0.003 -0.003

1.038 -1.015 -1.056 ~L.062 -L060
[0.878 -0.829 -0.966 0.991 -0.984
L0.666 4.615 -0.831 -0.877 -0.866
0456 0,412 -0.585 ~0.624 0.614
H0.276 -0.248 -0.324 -0339 -0335
L0.168 4,158 0.177 0177 -0.177
=0.109 0.110 -0.100 -0.093 -0.094
(-0.077 4,080 -0.061 -0.055 -0.056
L0058 0,061 -0.041 -0.037 -0038
[-0.010 0,011 -0.003 -0.007 -0.008
L0.006 -0.006 -0.005 -0.005 -0.005
-0.004 4.004 0,004 -0.004 -0.004

FL378 1380 -1.377 1381
[1.286 -1.293 -1.283 -1.294
FL.141 -L149 -1.136 «1.151
[0.825 -0.817 -0.821 -0L817
[0.459 0.442 0.457 .440
[0.242 A0.231 0.242 0.229
F0.128 -0.122 0.129 0122
[0.075 0.071 -0.075 -0.071
0.050 -0.048 «0.051 0.048
[0.010 -0.018 0,010 -D.010
F0.006 -0.006 0,006 0006

HL.005 -0.005 0.005 0.005

SV, J] D NG

1 14 7 13 2 1 “ 16 19 9 11

1.038 -1.039 -1.015 -1.008 -L.023
1878 -0.866 -0.829 -0.780 -0.851
666 0.629 -0,615 D523 649
1456 0.422 -0.412 0343 -0.445
.276 -0.262 -0.248 -0.227 -0.268
.168 -0.170 -0.158 -0.153 -0.162
.109 -0.120 -0.110 -0.107 .0.103
1877 0,050 -0.080 -0.074 -0.072
1058 0069 0.061 -0.052 -0.053
010 -0.012 -0.011 -0.010 0.0
1006 -0.007 0,006 0.006 0005
004 -0.005 -0.004 D004 -0.004

1 1 16 1z 13

(z/ro)
0.07 [{0.686 0,702 -0.715 0.716 -0.717
0.24 [R0.560 0595 0.660 -0.663 -0.666
045 [H0.416 -0.450 -0.574 -0.581 -).586
092 |10.279 0308 -0.403 -0.419 -0.423
164 |H0168 -0.186 -0.217 -0.234 -0.235
236 |L0.107 -0.114 0113 -0.122 -0.121
3.08 |[0.074 -0.074 -0.060 -0.063 -0.062
357 |}0.054 -0.052 -0.036 -0.037 -0.037
711 |J0.041 -0.039 -0.026 -0.027 -D.627
11.56 [[0.007 -0.007 -0.005 0.005 -0.005
16.00 [0.004 -0.004 -0.003 -0.003 -0.003
20.44 |F0.003 -0.003 -0.003 -0.003 -0.003

F.347 13360 -1.365 1345
FLIZ2 -1.050 «1.146 -1.136
[0.817 -0.700 -0.819 -0.864
10553 0,458 0.549 D595
F0.347 0.304 0.349 L0361
0.218 0,202 0.219 -0.213
H.147 0.142 0.144 0.132
0.109 -0.106 -0.102 4.092
H0.087 -0.083 -0.078 0.072
H0.015 -0.014 0.013 0,013
H0.008 -0.008 -0.008 -0.008
10.006 -0.006 -0.005 -0.006




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 630 R: LOAD 732 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCUEATED MODULY{MPa)

SET

EYL
EY2
EY3
EYd
EYS

7

5376
1709
162
20
210

1 2
3000 8854
2000 oo

200 kix)
150 184
150 208

14 15
21 23588
1512 1509

(113 618
152 151
165 172

CALCULATED AND OBSERVED DEFLECTIONS (mny

Y1
vy2
Uy3
uyy
UYs
UY's
w7

-0.985631
<0.614445
0.425126
-0.160600
0.110533
-0.085523
-0.068949

-0.946660 -0.603639
-0.594913 -0.410403
-0.418294 0313868
-0.1686%% -0.173761
0111416 -0.138932
-0.078503 -0.118031
0035623 -0.102991

-D.612265 0591456
-0.404957 0.387567
-0326533 0310252
0217250 -0.208637
-0.177726 -0.162186
-0.150805 -0.135456
-0.130375 0.1E5316

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULY{MPa)

SET

EY1
EY2
EY3
EY4
EYS

UYL
2
jU &)
uyd
Uy's
Uy's
w7

12

3232
1556
154
79
i18

ED

-1.110230
0.687632
0.474459
-0.187850
-0.1326%
-0,100830
0.076913

7 1

5376 060
1709 2060
162 200
220 150
210 150

($) VED DE

-0.985631 -0.946660
-D.614445 0.594913
-0.425126 -0.418294
-0.160600 -0.1686%9
0116533 0113416
-0.085523 -D.078503
-0.068949 0,055613

] 8
3257 7880
1851 2896

154 562

169 280

132 102
(ONS (|

-1.211790 -0.633E82
-0.789179 0.477395
-0.576213 -0.405157
-0.277248 0.29431¢
-0.212038 -0.254749
-0.177025 -0.225682
-0.151846 -0.201536

SENSOR

300
450
1600
1460
1800
2250

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCULATED MODUEL{MPa’

SET

EYt
EY1
EY3
EYd
EY5

7

5376
1709
162
220
210

1 16
kluni 832
2000 1522

200 534
150 175
150 108

12 13
2835 2660
1522 1510

§57 57¢
13 179
107 103

CALCULATED AND OBSERVED DEFLECTIONS (mm)

Uyl
Uv:
U3
Uiyd
UYS
LB Y
UY7

-B.98363E
0614445
-0.425126
0.160600
0110533
-3.085523
0068949

-0.946660 0,741012
-0.594943 .0.520898
-0.418194 (.433971
-0.168699 £.308355
011486 £.261H9
-0.078503 .0.226921
-0.055623 -0.199442

-0.733222 0739396
-0.513219 -0.519828
-0.4272%0 -0.434675
-0.304820 0311520
-0.258267 -0.263456
-0.224547 -0,228541
-0.197353 -0.200352

SENSOR
DISTANCE(mm)

360
4350
1000
1400
1800
2150




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
SASKATOON: RWY 15-33: STA. 5+ 630 R: LOAD 1075 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)
SET 1 7 z & 15

EY1 3000 5376 8854 399 7508
EY2 2000 1709 3100 4450 1510

EY3 20 162 363 RFAY 441

EY4 150 220 254 241 263

EYS 150 210 208 255 257

CALCULATED AND OBSERVED DEFLECTIONS tmm} SENSOR
DISTANCE(mm)

UY1 -1.460080 -1.457720 -0.892764 -0.BIRG46 -0.844347 0
Y2 0.879857 -0.908745 -0.606973 -0.562252 0518192 300
UY3 0618644 0618748 -0.464201 -0.414674 0383253 450
UY4 0249500 0237522 0256987 -0.190670 -D.213180 1000
UYS 0164781 -0.163475 203476 -0.138604 -0.L68710 1400
UYS 0116104 0126186 0174564 -0.109237 0141914 1800
UY7 -0.082265 -0.101974 -0.152320 -0.08892% -0.122971L 2280

o ED MO,
SET 13 T 14 13 12

EY1L 3000 5376 2788 2633 2835
EY2 2000 1709 1520 ISE2 1522

EY3 200 162 461 28 597

EY4 150 b2l 267 158 258

EYS 150 e 105 103 107

N 3 N SENSOR
!! .s I‘a\ '! ‘Ed i !!

UY1 -1.400080 -1.457710 -1.155770 -1.040930 -E.0392%0 L
UY2 -0.879857 -0.908745 -0.803631 -0.740493 -0.733357 300
UY3 0.618644 -0.628748 -0.657741 -0.627404 £.616391 450
UYd -0.249500 -0.237522 -0.462877 -0.466094 -£.451364 100¢
UYS 0.164781 -0.163478 -0.395526 -0.402767 388443 1400
UYE -0.116104 -0.126486 -0.347272 -0.335677 -0.342167 1800
UY7 -0.082265 -0.161974 -D.308162 -0.316628 -0.304097 2150

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPs}
SET 1 14 7 13 2

EY1 3000 2660 5376 8146 8834
EY2 2000 2450 1709 3123 310

EY3 100 161 162 162 363

EY4 150 256 220 63 254

EYS5 iso 156 210 112 208

CALCULATED AND OBSERVED DEFLECTIONS (mm) SENSOR
DISTANCE(mn}

UYL -L400080 -1391320 -1.457720 1358940 -0.892764 i
TY2 -0.879857 -0.843251 -0.508745 -0.94132) -0.606973 kit
UY3 -0.618644 -0.556031 -0.628748 -0.699771 -0.464201 450
Y4 -0.249500 -0.161683 -0.237522 -0.294353 -0.256987 1004
TYS -0.164781 -0.096549 0163475 -0.202398 0.205476 1408
UYé -0.116104 -0.086234 -0.126486 -0.150780 -0.174564 1800
UY7T -0.082265 -0.046724 -0.101974 -0.112091 0.152320 2250




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 630 R: LOAD 1415 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBDULI(MPs}
SET 1 [ 2 15 s

£Y1 3000 5376 8854 2610 R713
EY2 2000 1709 3100 1628 1514

EY3 200 162 363 648 567

EYd4 150 220 154 2% 157

EYS 150 Pty 208 216 218

N A5 E N SENSOR

UYL -L817540 -1.892360 -£.ES8O30 -1.004620 -0.978399 L]
UY2 -1.142200 -1.179700 -0.787951 -0.632550 -0.643479 300
UY3 .0.803102 -0.816219 0.602610 -0.494924 0.503795 450
UY4 -0.323893 -0308343 -0.333612 -0.318173 -0.314665 it
UYS 0.243914 -6.212217 -0.266742 -0.260854 0.256645 1400
UYé -0.150722 -0h164200 -0.226613 -0.212644 -D.218758 1300
UY7 -0.106793 -132379 .0.197737 -0.193707 -0.190383 1250

SET L 12 16 11 15

EY1 30600 2835 548 2923 2553
EY2 2060 152 1508 1527 1508

EY3 200 &40 658 632 668

EY4 150 297 178 297 3co

EYS 150 107 04 19 166

JSTANCE(mm)

UYL -1.817540 -1308910 -1.304940 -1.29939% -1.285420 0
UY2 -1.142200 -D92281% 0915583 -0.912355 -0.911180 300
UY3 -0.803102 -0.778138 -D.785060 -0.766654 -0.773087 450
UYd -0.323893 0576605 -0.585048 -0.564508 -0.575868 1000
UYS -06.213914 -0.498439 0.5DSRT2 -0.486972 -0.497495 1400
UY6e -0.150722 -0.440386 -0.4466F7 -0.429669 -0.438804 1800
UY7? -0.106793 -039232F 0397E77 -0.382406 0389815 2250

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI(MPa}

SET 15 13 11 9 11
EY1 874 3834 5489 2660 4671
EY2 m 3513 39712 4085 3176
EY3 174 233 171 218 303
EY4d 164 161 150 158 150
EXS bLL] 265 189 177 179

. A N SERY LFLECTION

UYL -1.604850 -E.435280 -1.659660 -1.663010 -1.303000
UY2 -1.039790 -0.919206 -1.132390 -1.127950 -0.853700
UY3 -0.718751 -G.645089 -0.822259 -0.835469 -0.621541
UY4 -0.228241 -0.246086 -0306108 -0.3930§9 -0.278149
UYS -0.144030 -0.166276 -0.199316 -0.296402 -0.188187
VY6 -0.108374 126532 -0.148147 -0.243435 -0.134783
Y7 -0.087242 -0.101764 -0.115373 -0.207529 0.0974i1




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15.33: STA.5+630 R

DISTRIBUTION OF VERTICAL STRESSES

AT AT o D 1: 732 i LOAD 2: 1075 kPa LOAD 3: 1415 {Pa
DEPTH {[RATIO 7 1 2 14 15 RATIO| 1 7 2 6 15 RATIO 1 6 2 15 g
(mm) || (2/ro) (p/po) (p/po)

17 0.08 {|-0.636 -0.762 -0.692 -0.718 -0.719

G4yl 0.28 {[-0.560 0593 0575 -0.668 -2.671
122 054 {l-0.416 -0.450 -0.439 0.591 -0593
218y 097 §-0.279 -0308 -030% -0.427 £.426
355 158 |[-0.168 -0.186 -0.181 -0.235 -£.233
4921 2.19 {1-0.107 D114 0110 -0.121 6120
6304 2.80 {[-0.074 -0.074 -0.070 -0.063 -.062
B23Y 3.66 {]-0.054 -0.052 -0.048 -0.039 £.039
168§ 4.95 {1-0.041 -0.039 -0.036 -0.030 -0.031
26903 1196 {|-0.007 -0.007 -0.006 -0.606 0,006
3690 § 1640 {1-0.004 0004 -0.004 -0.004 -0.004

0961 11038 1015 023 -1.037 -1.040
0833 [-0878 0329 0851 0861 :
0680 {0666 D615 D649 D627 -0.769
0476 [|-0.456 0412 0445 414 D536
0.274 J-0.276 0248 -0.268 0,248 0302 :
0156 [|-0.168 0158 -0.162 152 D173
0.094 |-0.009 D110 0103 -0.100 -0.106
0064 ||-0077 -0.080 -0.072 0071 0073
0048 ||-0.058 0.061 -0.053 0055 -0.056 |
0,009 {|-0010 0011 -0.009 0.010 0010 :
0005 }|-0.006 -0.006 -0.005 0006 -0.006

0959 §l-1.347 1318 1328 -1379 -1.351
0.807 11139 1.076 -L105 -1.288 -L.200
0.619 §-0.865 0.799 -0842 -1.140 -1.006¢
0.421 J-0.592 0.535 ~0578 0816 «.695
0.250 {|-0.358 0322 -0348 -0.451 -0.381
0151 J1-0.218 0206 -0.210 -0.244 £.210
0.098 §1-0.142 0.143 -0.134 -0.138 -0.122
0.069 10100 0104 -0.093 -0.089 -0.081
0.053 J-0.075 0,079 -0.069 0065 -0.061
0.009 J|-0.014 0014 -0012 -0.012 -D.01L
0.005 §-0.008 -0.008 -0.007 -0.007 -0.007

MAXIMUM DEFLECTION

DEPTH ll RATIO

(o) l| (2/eo)
17 0.08 {|-0.636 -0.702 -0.704 0,717 0718
64l 0.28 [|-0.560 -0.593 -0.618 -0.666 -0.668
122} 054 {.0.4%6 -0.450 0505 -0.586 0590
2184 097 §|-0.279 -0308 -0.352 -0.423 0.425
3551 158 {{-0.168 -0.186 .0.199 -0.235 0.234
4928 2.19 1[-0.107 -D.114 0.111 0122 0121
6300 2.80 [1-0.074 -0.074 -0.065 -0.063 -0.062
823l 3.66 [[-0.054 -0.052 .0.042 .0.038 .0.038

10681 4.75 [{-0.041 -0.039 -0.031 -0,028 0,029

2690} 1196 [|-0.007 -0.007 -0.606 -0.006 -0.006

3690 [ 1640 [1-0.004 .0.004 -0.004 -0.004 -0.004

4 RATIO 1 7 4 131z

(p/po) ;
0956 {|-1.038 1015 1056 1062 -L.0GO
0341 ||-0373 0820 -0.966 -0.991 .0.994
0.691 ||-0.666 0615 0831 0877 -0.366
0484 ||-0456 0412 0585 0.624 -D.61d
0277 ||-0276 0248 -0324 0339 0335
0156 J|-0.168 0188 0177 0177 0177
0.092 J|0.09 0110 10D 0093 009
0061 J|-0.077 0080 -0.061 -0.055 .D.056
0.046 J|-0.058 D061 -0.041 0037 0038
0.009 |[-0.010 0011 -0.008 .0.007 .0.008
0.005 J[-0.006 -0.006 -0.005 0005 -0.005

1 iz 16 11 15

1347 -L378 -1380 1377 -1.351
1139 -1,286 -1.193 -1.283 -1.294
-0.865 -1.141 -L149 -L136 -1.151
-0.592 -0.825 -0817 -0.821 -0.817
0358 0.459 0442 -0.457 -0.440
-0.218 0242 -0.231 -0.242 -0.229
-0.142 £.028 ~0.122 .0.129 0122
-0.100 0.075 0071 -0.075 -0.071
-0.075 0,050 -0.048 -0.051 .0.048
-0.014 0,010 -0.010 -0.010 .0.010
0.008 0.006 -0.006 -0.006 -0.008

RMS VALUE OF DEFLECTIONS

DEPTH " RATIO 7 i 16 1z 13

(o) || qziro)
17} 0.08 [{-0.686 0702 0715 0716 0717
64| 028 [l-0560 0593 -0.660 -0.663 0.666
122]] 054 ||-0.416 -0.450 574 0581 0586
a8l 097 J-0.27 0308 .403 0419 0423
355 1.58 }{-0.163 -0.186 -0.217 -0.234 £.235
492 219 Jl-0107 114 0013 0022 0121
s30]| 230 J-0.074 -0.074 0.060 -0.063 -0.062
823l 3.66 JJ-0.051 0052 -0.036 0.037 0.037

1068]| 4.75 J-0.041 -0.039 -0.026 0.027 0027

2690 || 11.96 {|-0.007 -0.007 -0.005 -0.005 0.005

3690 | 1640 ||-0.004 -0.004 -0.003 -0.003 -0.003

RATIOf 1 4 7 13 2
@/po) :
0966 ||-1.038 -1.039 1015 1008 -1.923
0858 ||-0878 0866 -0.520 -0.780 -D.851 |
0713 [|-0666 0629 0615 -0523 0.649
0501 |[-0456 0422 0412 0343 A.445 :
0.284 ||-0276 0262 0.248 -0.227 -D.268 |
0158 [|-0168 -0.170 0158 0153 A.162 |
0091 ||-0109 0120 0110 0107 -0.103
0059 ||-0077 0090 0.080 -0.074 0072
0.044 ||-0058 -0.069 -0.061 -D.052 -0.053
0008 ||-0010 0012 -0.011 -0.010 -0.009 :
0.005 ||-0.006 -0.007 0.005 -0.006 -0.005 :

15 16 10 9

-1.345 1347 <1330 -1365
-1.08% -1.122 -1.050 -L146
-0.746 0817 -0.700 -0.819
-0.496 -0.553 -0.458 0549
-0.329 0347 0304 -0349
-0.220 4.218 -0.202 .0.219
-0.156 -0.147 -0142 D144
L8 0.109 -0.106 -0.102
-0.094 0.087 -0.083 -0.078
-0.016 0,015 -0.014 0.013
-0.609 0.008 -0.008 -0.008




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15-33: STA.5 + 840 R: LOAD 733 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET

EY1
EYZ
EY3
EY4
EYS

D

3000
2000
200
150
150

5376
1709
162
220
210

3583
s
352
156
134

i 13
4137 2882
1595 1587

595 652
180 153
134 118

CALCULATED AND OBSERVED DEFLECTIONS (mu)

Uyl
Uuy2
UY3
Uyd
UYs
UYs
Y7

-0.855903
-0.568589
-0.416853
~0.172500
-0.H2790
-0.079608
-0.036822

-D.848037
0570668
-D4EERTL
-0.162460
-B.EIG961
-0.086 186
0069996

-0,701858
0.525114
D431017
0.269153
-0.219510
-0.188102
0.164708

-D.614061 -0.635313
0439928 -0.456514
367802 0385179
-0.256306 -0.272848
-0.21S166 -0.228979
0186551 -0.198008
0164154 0.173649

EY1
EYZ
£Y3
EY4
EYS

3000
2000
200
150
150

5378
1769
162
220
210

8146
2463
162
150
12

3] 8
1641 880
4345 1836

166 562
150 280
s 102

CALCULATED AND OBSERVED DEFLECTFIONS (mm)

Uyl
uy2
Y3
Uyd4
1ys
Y8
Uy?

-0.855903
0568389
-0.416853
-0.172560
-0.112790
-0.079508
-0.056822

-DE£8037
0370568
-0.411871
-0.162460
-0.EE0951
-D.086186
-0.665598

-D.884121
0.634369
-0.487551
D.214655
0.142233
102866
-0.075380

-1.972674 0.585571
0727944 0.453799
-0.580587 -0.389810
0303262 -0.284236
-0.132060 -0.247814
-0.193534 .0.221841
-0.166635 -0.200419

OBSERVED  SENSOR

DEEFL(inm) DISTANCE(mm)

a0
450
1000
1460
1800
250

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI{3Pa)

SET

EY!L
EY2
EY3
EY4
EYS

1

3000
2000
200
F50
150

7

5376
1709
162
220
210

3748
1338
484
191
107

11 13
2023 2666
1527 1514

s 631
158 182
103 110

CALCULATED AND OBSERVED DEFLECTIONS (nom)

Yl
1139
s
uyd
Uys
uyes
uy7

-0.855903
-0.568389
-0.416353
-0.172500
-0.112790
-0.079508
-0.056822

-0.868037
-0.570668
-0.411871
-0.162460
-0.110961
-0.086186
-0.069996

-0.705115
-0.518376
-0.435692
-0306452
-0.261148
-0.229560
0.204454

-0.678931 D.67ETIS
-0.496475 -0.486596
-0.423354 -0.413555
0307546 0308246
-0.261780 (.257343
-0.228920 226041
-0.202566 -0.200846

OBSERVED ~ SENSOR

00
450
1400
1400
1800
2250




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
SASKATOON: RWY 15-33: STA.5 + 840 R: LOAD 1083 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

LCUT 5 i)
SET 1 7 15 1 2
EY1 3000 3376 8315 4137 8834
EY2 2000 E709 1511 1595 3lnn
EY3 100 £62 591 §95 363
EYd 150 220 151 180 254
EYS 150 210 140 134 208
N NS

Y1 -L264590 -1.281520 -0.830381 -0.914991 -D.814396
UY2 -0.R40085 -D843456 0581040 -0.653729 -D.381234
Y3 -0.615896 -0.608535 -0.473976 -0.545029 -0.458416
UYd -0.254867 -0.240033 -D310645 -0.378037 0.237370
UYS -0.166647 -0.163944 -D.248269 -0317000 -0.204678
UYE -0.117620 -0.127339 0204648 -0.274712 0874152
UY7 -0.083954 -0.103418 0070434 -0.241738 .0.152499

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODUEI{MPz)

SET 11 12 13 16 15

EY1 293 2835 3145 2702 2748

EY2 1527 1522 1513 1508 1508

EY3 649 657 681 674 673

EYd 199 225 273 293 291

EY5 1% 107 103 101 101

CALCULATED AND OBSERVED DEFLECTIONS {mu) OBSERVED SENSOR
DEFL.(mm) BISTANCE(mm)

UYL -0.980241 -0.974560 -0.953996 -0.946818 -0.946062 0
TYE -0.711287 -0.706362 1695344 -0.680257 D.6T9%12 300
UY3 -0.604630 -0.601224 -0.594924 -0.577998 0.577618 450
UY4 -0.440651 -0.442730 0446341 -0.428969 -0.428447 1000
TYS 0377052 -0381830 -0.389503 -0.372335 0371792 1400
IrYs -0331405 0337809 -0.347845 -0.330645 -0.330167 1800
UY7 -0.294693 -0301H32 -0.313398 -0.295988 -0.295471 2250

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODUL1 (MPa}

SET 1 1 2 2 [

EYI 3000 5376 8854 7880 5899

EY2 2000 1709 3160 896 4450

EY3 00 162 163 862 328

EY4 150 220 254 280 42

EYS 150 210 208 102 255

DY D ECTIONS OBSERVED ~ SENSOR

DEFL{mim DISTANCE(min)

UY1 -1.264590 1282520 -0.814596 -D.865175 -0.755128 ¢

UY2 -0.840085 -0843156 -0.581234 -0.670483 -D.534264 300

UY3 -0.615896 -0.608535 -0.458416 -D.ST3940 -D.410362 450

UYd -0.254867 -0.240033 -0.257370 -D.4199356 -0.194887 1000

UYS 066647 -0.163944 -0.204678 -0.366142 -D.14MHTD 1400

UY6 -0.E17620 -0.127339 0174152 -0327767 -0.110262 1800

UY7 -0.083954 -0.103418 -0.152499 -0.296117 -0.089919 2230




ANSYS FEM ANALYSIS: JISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5 + 840 R: LOAD 1469 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET

EYi
EYZ
EY3
EY4
EYS

uyl
Uyz
UY3
Uy4
Y5
Uys
UY?v

3000
2000
200
150
150

-1.645250
-1.092940
-0.801290
-5331586
-6.216810
-0, 153026
~0.109225

5376
1709
162
220
20

-1.668570
-£.096960
-0.791713
3312286
~0.213293
-0.165670
~0.134549

3154
1509
€95
168
102

-1.147130
-0.81299%
-0.681195
0.470257
-0.382815
0.318455
0.265808

1 10
2854 4137
3100 1595

383 641
254 180
13 134

N

-1.059800 -1.158580
-0.756195 -0.83E605
-0.596407 -0.696662
-0.334843 -0.488400
-0.266289 0410709
-0.226574 0336461
-0.198403 -0.313981

SERVE SENSOR
DEFL.(mp1} DISTANCE(mm)

300
450
1000
1400
1800
2250

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATER MODULI QT2
SET 13 1
EY1 2633 293
EY2 1588 1764
EY3 693 669
| AV] 1 186
EYS 103 109

12

2835
1734
676
215
107

14 15
2616 2596
1577 1568

694 691
194 184
£18 121

CALCULATED AND OBSERVED DEFLECTIONS {mm)

uvi
Uyz
uy3
Uyy4
UYs
UYs
Y7

-1.302390
-0.950517
-0.815943
-0.612298
-0.528313
-0.481972
-0.410632

-1.251320
-0.921810
-0.787723
-0.575650
-0492221
0432170
-038387%

-1.244490
-0.914136
0781647
0577028
0497511
0.439912
0393104

-1.210200 -1.2097G6
-0.B6968% -0.B67822
-0.736986 .734575
-0.532269 0.528145
-0.451916 -0.447021
-0.394354 -0.389129
-0.348307 0.343026

OBSERVED SENSOR

DEFL{mm) DISTANCE(mn)

o0
450
FOGG
400
1300
2250

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MOBULI (MPa)

SET

EY1
EY2
EY3
EYd4
£YS

12

1560
3822
2150
288
15

16

8062
3887
179
292
105

9 1
2660 3000
2297 2000

i 100
256 150
115 150

CALCULATED AND OBSERVED DEFLECTIONS

1yl
Y2
Y3
Uyd
s
10 ¥

-1.357180
-0.950769
0730417
0367786
0276748
0.120547
0176631

~1d437430
~1.070530
-0.847828
-0418825
0305574
0243104
-0.196668

-1.360480
0920572
-0.700119
-0.363808
0276731
0220710
0176463

-£.396120 -1.645250
-0.930632 -1.092960
-0.760528 -0.801290
-0.349092 -0.331586
-0.254953 0.216810
-6.194616 -0.153026
G147 -D.109225

1400
1800
2250




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 840 R

DISTRIBUTION OF VERTICAL STRESSES

"AREA" OF BASIN

DEPTH l}:};‘[’ld

(mm)
20)
68

123
224
3n
519,
667
879
1157
3157
4157
5157

(z/ro)
0.09
030
055
Lo
L65
231
2.96
391
5.14

14.03

18.48

[0.687 0.671 -0.694
H1.559 0527 -0.579
0394 -0.363 -0.416
L0.261 -0.236 -0.271
L0169 D153 J0.166
L0110 0104 -0.100
L0075 0075 -0.063
[0.048 -0.050 -0.039
F0.031 .0.032 -0.024
H.006 -0.006 -0.005
HL04 ~0.004 -0.003

22.92

FO.003 0.003 -0.003

MAXIMUM DEELECTION

DEPTH "Rr\'[‘l()

(o)
!
68

123
224
372
519
667
879
1157
3157
4157
8157

{z/ro)
LX) Y
030
055
100
1.65
231
296
391
5.14

14.03

18.48

22.92

0,685 -0.669 -0.692
HLS5R 0526 0578
L1303 0362 -.415
H.260 0,236 -0.270
0.168 -0.153 -0.165
HL110 -0.104 -0.100
0,075 075 -0.063
[.048 -0.050 -0.038
10.030 -0.032 -0.024
}0.006 «0.006 (.00
[0.004 -0.004 -0.003
HLGO3 0003 0,002

RMS VALUE OF DEFLECTIONS

DEPTHI RATIO] I 1 ? 14

(mm)
20
68

123
224
37
519
667
w9
1157
3157
4157
5157

{z/ro)
.09
030
055
100
165
231
296
391
5.14

14.03

18.48
22.92

L0.6B7 -0.671 -0.699
[H0.559 0527 -0.613
0394 -0363 -0.488
[0.261 -0.236 -0.331
[0.169 -0.153 -0.192
10.116 0,184 -0.110
10.075 -0.075 -0.064
10.048 -0.050 -0,037
[0.031 -0.032 -0.021
[0.006 «0.006 0,005
[0.004 -0.00d -0.003
[0.003 -0.003 -0.002

Ly 13

AT03 A.708
-0.628 -0.644
-0.515 -0.540
«0.351 .374
D198 0.211
“0.110 -0.114
-0.062 -0.061
-0.035 -0.034
«0.022 -0.021
«0.005 -0.005
-0.603 -0.003
0.002 -0.002

-0,701 -0.706
0.626 -0.642
0513 0.539
-0.350 0373
-0.198 -0.210
“.109 0.114
-0.061 -0.061
-.035 -0.034
-0.022 -0.021
005 -0.005
D003 0.003
002 0,002

11 13

-0.707 -0.708
0.642 -0.646
«0.537 0543
-0.369 -0.377
-0.207 -0.214
-0.112 -6.118
D060 -0.064
<0034 -0.036
-0.020 -6.621
0.005 -0.005
0.5 -0.003
-LH2 -0.802

JQARZ: 1083 kPa

7 15 10

£0.992 -1.033 -1.038
-0.779 -0.912 L0926
-1.537 6,739 0,760
£.349 -0.497 -0523
226 -0.276 -0300
-0.153 -0.151 -0.167
D111 -0.083 0.093
0,074 -0.048 -0.053
-0.047 -0.030 -0.033
010 -0.007 -0.007
ALHIE .005 -0.005
-0 0,004 -0.004

RaTIOl 1 1z 1B 16

0932 [11.046 1847 -1.046 -1.048
0777 [[-0.952 -0.955 -0.954 -0.960
0558 ||-0.800 -0.305 -0.805 -0.815
0364 {[-0.561 -0.567 -0.567 0578
0.222 {0323 -0.330 0329 0339
0.135 {|-0.178 -0.183 -0.185 -0.192
0.084 J0.097 0101 0104 0.100
0.052 }-0.054 -0.055 «0.057 -0.05%
0,032 {10.032 -0.031 -0.030 -0.031
0.007 j10.007 -0.007 -0.006 -0.006
0.004 31-0.005 -0.005 -0.004 -0.004

0.003 j-0.004 -0.004 -0.003 -0.003

1 7 2 8

1015 -0.992 -1.000 -1.018
-0.826 -0.779 -0.800 -0.856
|0.583 -0.537 0.565 -0.647
10386 -0.349 0375 0432
10.249 «0.226 -0.241 -0.259
0.162 ~0.153 -0.156 -0.154
L0111 <0111 «0.105 -0.093
F0.072 -0.074 -0.067 -0.053
10.045 -0.047 -0.041 -0.028
H0.009 -0.010 -0.008 -0.006
L0.006 -0.006 -0.005 -0.004

t
RATlﬁl
wpo)
0.948
0.815
0.635
0.430
0255
0.151
0.093
0.056
0.034
0.007
0.005

0.003 JL0.004 -0.004 -0.004 -0.003

-1.000
D800
565
-0375
-0.241
0,156
105
-0.067
-0.041
-0.008
-0.008
~0.004

-1.048
-0.959
-0813
0577
0339
-0.192
0.109
-0.059
-0.031
~.006
~AL004
=0.003

012
0808
0546
0347
0223
0146
0100
0.066
0,042
0.009
0,005
0004

[ @
0938
0.784
0538
4393
0.239
0.146
0.093
0.058
0.036
0.008

LOAD 3: 1489 kPa

HRATIOH 1 7

-1.320 -1.291
L1075 -1.014
H0.758 0.698
+H0.502 0.455
+0.324 -0.294
L0.211 0200
[0.144 0,145
H0.093 0.097
F0.659 -0.061
H0.012 -0.012
H0.007 -0.0417

H0.005 -0.005

13 11

[.36d4 -1.360
[1.249 -1.234
LLOSR -1.030
L0.744 4.720
L0.427 0.415
}0.230 0.227
0,120 0,122
[0.065 -0.067
10,030 -0.040
H0.009 -0.009
H0.006 -0.006
H.005 -0.0H15

12 16

FL.341 -1.281
FL10R .0.959
H0.761 -0.591
F0.490 0362
FO316 0,245
H0.209 -0.171
HL144 0125
H.088 -0.081
10.048 0.045
+0.010 -0.010
+0.006 -0.006
[0.005 .0.005

13

-1.362
-1.243
~L.049
0.737
D421
£.225
0116
-0.062
£.037
A.009
-0.006
D.005

12

1361
-1.238
1038
2730
0.424
0238
0128
0070
-0.040
0,009
0,006
0,005

14

<1339
-L12%
-0.825
£.548
-0.344
0221
-0.14%
-0.090
£.048
0010
£.006
0.005

-1.301
-L040
£.736
0.488
£314
£.203
0137
£0.087
£.054
-0.011
0.007
A.005

14

1364
-1.251
-1.060
-0.747
0.430
0.234
126
0.069
-0.041
.09
«{.006
.05

9

-1.335
-1.126
.832
-0.556
-0.346
-0.219
-0.146
-1.089
-0.050
£.010
-0.007
-0.085

1353
a211
4.998
0694
0.402
0.223
0122
0.068
0.042
0.009
0.006
£.005

16

«1.364
-1.251
-L.060
-.744
£.426
-£.232
£.124
A.068
-0.041
-0.009
-0.006
-0.005

-1.320
-1.075
0.758
-0.502
.324
0211
-0.144
0,093
20.059
£0.012
£.007
0.005 :




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 140 L: LOAD 789 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET

EYL
EY2
EY3
Ev4
EYS

uyi
2
3
Uys
UYs
UYs
Uy7

3000
2000
00
150
50

-0.957403
-0.623534
-0.450334
-0.184865
-0.121877
-0.086445
-0.061993

5376
1709
162
220
21t

-0.980936
0632201
-0.449140
-0.174370
-0.119926
-0.093474
-0.076072

2616
1509
537
155
230

-0.633850
-0.408926
0320359
0.192670
0.150326
-0.123398
0.104346

B854
100
383
254
it

N

-0.612453
-0.428781
-0.33408%
-0.186350
-0.148936
-0.127065
-0,111497

14

2788
1520
599
165
240

-0.588207
0379524
.298807
0183110
-0.£43693
0118326
0160192

300
450
Lob
1408
1800
2150

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULIL(MES)
SET 1 1
EY1 6912 8174
EY2 4804 4345
EY3 329 166
EY4 182 259
EYS 105 EHS

3000
2000
200
150
150

B

7880
2896
562
280
102

7

8376
1709
162
220
210

CALCULATED AND OBSERVED DEFLECTIONS (mnm}

Uyl
vz
Uys
Uvd
Uys
Uvs
uy’7

-3.695079
-0.519233
-0.419226
-0.239223
-0.184968
-0.149937
-0.122800

-3.915682
-0.690878
-0.551620
-0.291307
-0.230603
0.199759
-0.07129

0,957403
0.623534
D0.450314
0.184865
D121877
0086445
-0.061993

-0.635895
0435109
-0.413598
-0301526
-0.264142
-0.237574
-0.215688

0980936
0632201
0.449240
0174370
D.119926
0093474
0076072

OBSERVED SENSOR

DEFL.(nm} DISTANCE{mm)

Kae
430
1000
1400
1800
2250

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EX1
EYZ
£Y3
£Yd
EYS

anso
2000
2060
150
150

7

5376
119
162
I
pA L]

2354
31e0
383
254
208

15

2744
1508
667
159
173

[

5899
4450
325
FLP4
258

UYL
2
uy3
Uyd
Uys
UYs
uy7

0957403
0623534
0450334
-0.184865
121877
-0.086445
-0.061993

-0.980936
-0.632201
-0.449240
0174370
-0.119926
-0.093474
-0.076072

0.612453
-0.418781
-0.334089
-0.186390
-0.148936
0127065
4£.111497

-0.616498
-0.418347
-0.342674
-0.229501
<0.18704
-0.1578%7
0135766

.573047
-.397950
0.301363
-0.141644
-0.102545
-0.080917
-0.066111

OBSERVED  SENSOR

300
450
1000
00
R0
2250




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 140 L: LOAD 1249 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

LCUA ) bt
SET 2 & 1 12 5
EYl 8854 5899 923 3316 8713
EY2 3100 4450 1527 1523 1914
EY3 363 325 685 689 567
EYd 54 242 209 132 257
EYS 208 255 219 218 218
N i N

UY1 0969523 -0.907144 -0.8657Hd -0.853653 -0.837249
UY2 -0.678767 -0.629961 -0.565619 -0.555204 -0.563186
UY3 0518868 -0.477062 -0.452628 -0.443568 -D.445608
Y4 -0.295058 -0.224225 0291905 -0.28BB38 .0.278739
UYS -0.235768 -0.162330 -0.135823 -0.235955 0117615
UY6 -0.201145 -0.128094 -0.198803 -0.200863 -0.194659
UY7 -0.176501 -0.104655 -0.171487 -.174617 -D.170259

OBSERVED ~ SENSOR
DEEL (i) DISTANCE(mm}

300
450
1060
L4060
E8G0
2256

CALCULATED MODULI(MPa)
SET 1 ] 1 2 6
EY1 2913 7880 4137 8834 5899
EY2 1729 285 1595 300 4450
EY3 676 562 653 36 325
EY4 295 280 283 254 242
EVS 110 102 134 208 255

CAFCULATED AND OBSERVED DEFLECTIONS {inmn}

Y1 -1.052710 -1.006630 -0.98G064 -0.969523 -0.907144
Y2 -0.754895 -(:767935 -0.681133 -0.678767 -0.629951
Y3 -0.639525 -0.654733 -0.564194 -(.528868 -D.477062
U¥Y4 -0.475730 -0.477321 -0.402566 -0.205058 -0.224225
UYS -0.415950 -0.418141 -0.346772 -0.235768 .0.162330
UY6 -0.372636 -0376083 -0.307533 -0.201145 -0.E280%4
VY7 -0.336988 -0341438 -0.276057 -0.176501 -0.[04655

OBSERVED SENSOR
DEFL{mm) DISTANCE{mm)

300
450
1001
1400
1800
1250

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI {(MPa}

SET 8 16 ¢ 15 1
EYi 4158 3430 8514 5334 8854
EY2 2784 1150 1815 2561 3100
EY3 patl 3o 168 by 363
EY4 356 pAft 89 157 254
EYS m 174 263 185 208

UYL -1.295200 -1.043860 -1.346960 -1.319110 -D.969513
UY2 -0.869221 -0.675931 -0.847580 -0.896071 -0.678767
UY3 -0.639251 -0.494593 0.580408 .0.669162 -0.51BR68
UY4 -0.292784 -0.23658% 0.185065 -0.323434 -D.295058
UYS .0.226924 -0.180980 -0.119604 -0.253698 -0.235768
UYés -0.193766 -0.151328 -0.092204 -0.217516 -D.201145
UY7 -0.170736 -0.131594 -0.074292 -0.192122 -D.176501




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
SASKATOON: RWY 15-33: STA. 6 + 140 L: LOAD 1457 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

= JEATED M LI MPs
SET 2 6 i 12 5
EY1 8854 5899 2923 1864 8713
EY2? 310 4450 1527 1523 1944
EY3 363 325 685 689 567
EY4 254 242 21 3 257
EY5 208 155 218 25 248

UY! -LI30980 1058210 -1.010000 -0.997433 6976679
UY2 -0.791804 -0.73487) D.659943 -0.648658 -0.657091
UY3 -0.616942 -D556508 -0.528164 -0.519062 -0.519817
UYd 0344195 -0.261566 -0.340837 -0.338652 -0.325158
UY5 -0.275031 -0.189384 0275507 -0.27670% 0.265533
UY6 -0.234643 -0.149425 -0.232370 -0.235527 -0.227123
U7 -0.2058%5 -0.122083 -0.206521 -0.204685 -0.198613

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODRULL (MPa)
SET 15 11 It] 12 8

EY1 3468 2923 2997 4454 7880
EY2 1772 1773 1773 1788 2895

EY3 689 585 689 689 562

EY4 283 277 183 283 280

EYS 102 6% 108 107 102

CALCULATED AND OBSERVED DEFLECTIONS {inm OBSERVED SENSOR
DEFL{mm) BISTANCE(mm)

Y1 -1.242930 -1.229840 -1.226530 -1.202700 -L.I74270 1]
UYZ -0.909317 -0886640 08860556 -0.881104 -0.895821 300
UY3 -0.778112 -0.751949 0753700 -0.752341 -0.763768 430
UY4 -0.588437 -0560359 -0.563871 -0.565343 -0.556811 1000
UYS -0.517905 -0.489044 -0.493730 -0.496502% -0.487776 1400
UYs -0.466235 0437324 0442696 -0.446509 £.438713 1800
UY7T -0.423328 -0394864 040081 -0.405091 0398293 2150

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI{MPa
SET 4 16 3 3 4

EY1 5444 3156 9051 5915 4242
EY1 2912 2683 3696 4352 2941

EY3 %6 119 163 166 19
EY4 297 299 269 290 207
EY5 173 280 293 278 235
OBSERY SENSOR
DEFL{mn) DISTANCE{mm)
Uyl -1.444890 -1.492090 -1.428620 -1.442530 -1.516060 0
UY2 -3.953913 -0.964094 -0.993169 -1.0G1440 -1.005050 o0
UY3 -0.683144 -0.685753 -0.730559 -0.735359 £.715092 450
Y4 -0.270470 -0280271 -0.271659 -0.277991 0304607 1000
Y5 -0.200632 0207335 -0.186970 -0.197112 -0.232776 1480
Ys -0.170563 -0.172955 0.156119 -0.166844 -0.1995664 1800
UY7 -0.150875 .0.150650 -0.13B652 -0.148307 0176874 2250




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

SASKATOON: RWY 15.33: STA.6+140 L

DISTRIBUTION OF VERTICAIL STRESSES

"AREA" OF BASIN  LOADL: 789 kPs

DEPTH “R.ATIO 1 7

15 2
() l| (#/ro)
20 0.09 §-0.749 -0.732 -0.765 -0.738
68 030 §-0.618 -0.584 -0.698 0599
123 955 ||-0.447 -0.413 -0.591 .0.435
2248 LO0 {-0.299 -0.271 -0.413 .0.292
372|f L65 [|-0.183 -0.170 0,232 -0,183
519 231 {-0.11% -0113 -0.127 -0.115
667} 296 [-0.080 -0.080 -0.071 -0.076
879} 391 [{-0.050 -0.052 -0.041 -5047
1157 f 514 [-0.030 -0.031 -0.026 -0,027
3157 | 14.03 }-0.006 -0.007 -0.006 -0.006
4157 || 18.48 {-0.004 -0.004 -0.004 -0.004
SI5TH 2292 {|-0.003 -0.003 -0.603 -0.003
MAXIMUM DEF] ECTION
DEPTH “RATXO
(mm) [§ (#/ro)
0 0.09 ||-0.749 -0.732 -0.752 -0.753
68fF 030 {|-0.618 -0.584 -0.649 -0.654
I3 055 {|-0.447 -0.413 .0.513 -0.522
2241 100 {1-0.299 -0.271 -0352 L0358
37N 1.65 {{-0.188 -0.170 -0.207 -0.208
sielt 231 f{-0119 0113 9121 -0.119
G6TH 296 {{-0.080 -0.080 -0.073 -0.071
879§ 3.01 [|-0.050 -0.052 -0.044 -0.042
1574 514 |{-0.030 0031 -0.027 -0.025
157§ 14.03 {{-0.006 -0.007 -0.006 0.006
4157 |} 1848 {{-0.004 -0.004 0004 -0,004
5157 | 2292 {1-0.003 -0.003 -0.003 -0.003
S I o by
DEPTH HRA'I‘IO 1 7 2 15
(tom) §f (2/ro)
20§ 0.0% }-0.749 -0.732 -0.738 -0.768
68t 030 |[-0.618 -D.584 599 -0.709
123 [f 055 [|-0.447 0413 0435 0610
2240 1.60 [1-0.299 -0.271 292 -0.424
3724 165 [|-0.188 -0.170 -0.183 -0.232
51981 231 {|-0.119 -0.113 -0.115 -0.123
667§ 296 |1-0.080 0080 0076 -0.065
3794 391 [|-0.050 0052 -0.047 -0.036
1157 5.14 [[-0.030 -0.031 0027 -0.023
3157 j} 14.03 {[-0.006 -0.007 0006 -0.006
415T{] 1848 (-0.004 -0.004 -0.004 -0.004
5157 {{ 2292 |[-0.003 -0.003 -0.003 -0.003

14

£.767
£.703
0,600
£.419
-0.233
0126
-0.069
0.040
-£.025
-0.606
-0.004
-0.003

0.757
20,655
£.510
£0.345
0,201
0117
0.071
£0.043
0.027
£.006
0,004
0,003

0.748
£0.506
£0.420
0.270
0.169
£0.107
-0.072
-0.046
0.028
-0.086
0.004
-0.003

-1.168
-0.948
-0.689
-0.462
-0289
0182
-0.120
-0.074
-0.043
-0.009
-0.006
-0.004

QW]
-L115
0953
0.673
-0.385
0214
-0.121
0064
0.033
-0.007
-0.005
-0.004

-L.180
-0.955
-0.668
0446
0298
-0.202
0144
0,080
-0.052
-0.010
-0.006
-0.004

-1.184
0.960
0.665
0428
-0.267
0170
0115
-0.073
«{.044
-0.010
«A1.006
0,004

-1.187
-1011
-0.783
0528
0309
«A.180
~0.167
-0.058
-0.029
-0.007
0005
-0.004

16

-L179
-0.980
-0.731
«0.496
0312
-0.199
«0.135
-0.086
-0.052
~0.010
«0.006
-0.004

1

-1.216
-1.122
-0.965
-0.674
0374
).202
<112
{1064
A.040
-0.0019
0006
-0.004

w

-1.208
-1.099
-0.932
-0.659
~0.381
-0.214
-0.122
-0,066
-0.034
-0.008
0,005
~0.004

-1.147
-0.891
~0.618
-0.413
«.280
-0.196
«0.146
«0.096
-0.057
=0.011
0.00¢
-0,005

12

-1.215
-1.119
-1.964
677
A.378
-0.207
116
<0.065
-0.039
-0.009
-0.(Hi6
-0.004

2

-1.168
-0.948
-(.689
-0.462
«(.289
-0.182
-0.120
-0.074
-0.043
-0.009
«0.006
0,004

15

-L170
-0.938
-0.658
«0.441
-0.293
-0.197
«0.140
0,089
-0.051

-L1%0
-1.038
0838
-0.57¢
0324
-0.185
-0.111
D465

038
-0.009
0006
004

<1184
A.960

665
1428

0267 :
0.170 |

-0.115

0073

-0.044

0.010 :
-£.006

«0.004

1

-1.168

«0.948
«0.689

-0.462

-0.289

-0.182
0120

«0.074
<0.043

1,362
1,106
-0.803
0539
.0.338
0,213
-0.140
0,086
0,051
0,010
_o.007

<0.010 -0.009 :
«0.006 -0.006 :

-0.004 -0.004

-0.005

15

-1.413
-1.291
1,098
0772
-0.439
-0.243
-0.136
-0.071
-0.036
0.008
0,006

-0.005

-L361
-1.077
-0.734
-0.488
-0.334
-0.234
-0.172
-0.113
-0.067
-0.012
-0.007
-0.005

-1.381
<1120
£.775
0.499
0311
-0.198
0.134
0,085
-0.052
0.011
0.007
0.005

~L417
1300
L1t
£.784
0.447
-0.246
-0.138
00713
-0.038
£008
-0.006
£.005

16

-1386
-1.141
D809
-0.533
0342
-0.228
-0.164
-0.107
0.065
-0.012
D007
0.005

«1419
«1369
<1126
0.787
-0436
-0.236
-0.131
-0.075
-0.047
-0.011
-0.007
0.605

14

-1416
-1.300
-L111
.784
1447
«0.247
-0.138
-0.073
0.037
-0.008
-0.006
0,005

«1338
-LO02
-0.628
0399
-0.284
-0.207
-0.158
-0.108
«0.068
-0.013
-0.008
-0.005

12

~1420
-1312
-L132
0792
-0.440
-0.240
0135
0076
-0.045
04010
0007
0415

1z

1409
-1.275
-1.074
-0.751
0427
«0.237
-0.133
=0.070
~0.036
-0.008
-0.006
-0.005

-1362
~L044
~0.652
-0.414
«{.296
0216
0164
0110
-0.066
-0.013
«0.007
-0.005

14

-1.372
-L102
-0.758
0505
0345
-0.240
0.176
«0.113
-.066
-0.012
-LH7
-0.005

CTRRSS
RATIO|
(pipo)
1.936
1.737
0.492
0321
0.220
0.154
0115
0.076
0.045
0.009
0.005

0.044




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5 + 360 R: LOAD 737 kPa

OPTIMIZATION CRITERION: "ARE

A" OF DEFLECTION BASIN,

CALCULATED MODUL] (MPs}

SET

EY1
EY2
EY3
EX3
EY4$
EXd
EYS
EXS

R3

R4

R5

16

7348
1666
154
149
162
21
249
340
096
136
137

0.977602
-0.607192
-0.412761
-0.140210
-0.096699
-0.078833
0.068253

6721
1680
155
116
174
314
283
388
0.75
1.80
136

3y

990968
-0.598437
-0.395077
-0.122208
-0.084309
-0.069307
-0.059910

7517
10
155
iis
164
309
234
3in
0.75
188
158

-0.956799
0.668718
-0.418446
~0.140965
0,098254
0081250
0.070755

5981
1971
154
|11
158
189
264
n
0.96
119
1.22

NS

-0.972850
-0.608700
~0.4143%4
-0.135458
-0.089574
-D.070674
0059678

6027
15%
153
8§
192
sz
91
614
656
1.63
211

-1.021030
-0597613
~0381048
-0.106450
~0.076464

OBSERVED, SENSOR
DEFL.{mm) DISTANCE(mm}

a
300
450

1060
1460
1300
nsn

5389
1525
157
237
283
240
£20
277
1.50
082
230

5601
1532
159
184
288
257

32
1.16
0.89
2.44

E]

762

1513
153
186
45
180
107
122
1.22
0.4
1.14

6677
1512
153
105
197
115
154
a8z
0.68
0.58
2.48

CALCHLATED AND OBSERVED BEFLECTIONS {mnm}

-1.023660
-0.658498
0.473322
-0.218937
0170368
0.144138
0.1251908

-1.021860
-0.635200
0441264
-0.183045
0137703
D.113790
0096375

-LE22E30
-0.747283
0552126
-0.266664
-0.204389
£0.1683563
142071

-1.131390
-0.715840
~0.499730
-0.193%906
-0.148207
-0.124623
~(.109034

3494
1515
152
193
297
623
106
104
1.27
10
198

-L1734G6
-0.758459
-0.551389
-0.277646
~0.224334
-0.191804
-0.166031

OBSERVED SENSOR

300
450
1000
1400
1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
SASKATOON: RWY 15-33: STA. 5 + 360 R: LOAD 737 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET o 1z 16 7 15
EY1 5939 3310 5151 548 5348
EY2 1514 1514 1577 1532 1509
EY3 153 153 152 139 152
EX3 264 217 316 282 251
EY4 297 297 187 288 190
EXd 608 319 282 257 126
EYS 108 139 170 132 143
EXS 209 346 376 an 297

R3 L72 L4t 248 178 1.65

R4 185 LO7 1.40 0.8% 0.66

R5 1.94 2.48 218 244 2.67

CALCULATED AND OBSERVED DEFLECTIONS {rma) OBSERVED SENSOR

DEFL.(mm} DISTANCE(mm\

UY1 0943353 -L.064130 -0924451  -0.902960 -1.048290 0

UY2 -5.589482 -1.658399 -D.5R082L  -0541769 -0.678451 oo
UY3 0410255 0457830 406480 -036167¢ -0.489970 450
UY4d 0157529 0197477 0165498 -0.120970 -0.222793 1000
UYS 0104792 0152193 0119694 -0.076524 -0.168617 1400
UY6 -0.074904 -D.128515 -D.096827 -0.052812 -0.140712 1800
UY7 -0.052546 -0.111604 -D.08E8S3  -0.035736 -0.122187 2350




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
SASKATOON: RWY 15-33: STA. 5 + 360 R: LOAD 1090 IcPa

OPTIMIZATION CRITERION: "AREA"™ OF DEFLECTION BASIN.

CALCULATED MOBULI (MPa)

SET 13 O] 5 & 1o
EY1 £384 6163 138 8080 s
EY2 1952 2094 2075 2587 3007
EY3 14 167 178 159 173
EX3 217 176 217 m 178
EY4 n7 118 129 128 pr11
EXd 378 166 411 469 439
EYS 239 152 2 228 247
EXS 207 357 339 304 32

n 125 1.65 1.22 125 LGL

R4 1.65 1.63 1.80 2.05 L%0

RS 125 141 1.51 133 126

SERV] ONS OBSERVED, SENSOR
DEFL.(mm} DISTANCE{mm)

UYL -1.289520 -1.324640 -1.250950 -1.233620 -1.219470 1]
Y2 0816245 0833806 -0.791651 -0.806346 -DB05850 oo
UY3 -O570461 -D.574829 -0.551244 -DS72087 05735876 450
UYd 0224933 -0.240307 -0.213938  -0.221973  -0.216420 1000
UYS -0.183337 0150589 0153837 -0.160487 .0.152908 1400
UY6 0134120 0124480 -0.12540D0 -0.132790 -0.124846 1800
VY7 0055045 0108020 0008742  -0.114784  -0.107002 280

I h K]
SET 1 6 14 3 10
EY1 3600 6608 8993 1111 T8
EY2 2000 1615 1532 3513 34U
EY3 200 177 15% 189 305
Ex3 200 265 203 kEL) 184
EYd4 150 245 23 202 p1i]
EXd 150 48% 411 501 482
EYS 150 243 132 122 15
EXS 150 543 n 216 123

R3 ol 1.50 1.18 1.82 0.60

R4 Kt 2.00 L93 148 2.10

RS 160 2.3 244 178 0.37

CALCUTATED AND OBSERVED DEFLECTIONS {tmm) OBSERVED SENSOR
DEFL-(un)  DISTANCE(un}

UY1l -Ed400080  -LZI1750 -1.492870 -L.169320 -L106640 L1l
UY2 0879857 -0.127070 -0.963717 -0823554 -0.772508 300
UY3 .0.618644 0485585 .0.693818 -0.625936 -0595663 450
UY4 0249500 0166641 0319917 -0305257 -0328674 1000
UYS £.16478F 0014199 0280777 -0233306 -0.264316 1400
UYs 0016104 -0.090148 .0.285007 -0.19295% -(.224868 1800
UY7? 0082265 -0.074810 .0.182465 -0.183178 193415 2150




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
SASKATOON: RWY 15-33: STA. 5+ 360 R: LOAD 1090 kP’a

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCUL MODULL{

SET 16 13 1 5 14
EXY1 6466 5481 30600 6603 TS5
EVZ 1526 1832 2000 1625 1514
EY? 181 159 200 177 153
EX3 354 28 200 265 121
EY4 254 188 150 245 184
EXd 206 157 150 489 377
EYS 125 i3z 150 243 259
EX5 08 ar 150 543 600

R3 195 L.56 1.00 L.50 .79

R4 081 .89 .09 2.00 205

R3 245 244 1.00 223 232

CALCULATED AND OBSERVED DEFILECTIONS (o} OBSERVED SENSOR

DEFL.(mm)  DISTANCE(mm)

UYL -1.285800 -1.372160 -1.400080 -1.211750 -13743%0 L]

Uy2 -0.803230 -0.822521 -D.BT798ST 0727070 -0.793922 o0
UY3 0566497 0547856 0.6E8644 0485585 0494634 450
UYd 0246083 0180897 -0.249360 0166641 -0.09720% 1000
UYs -0.179212  -0.114209 -0.164781 -0.114199 -0.04403% 1400
UY6 -0.141461 -0.078805 -O.EL6104 -0.090248 -0.0241G7 1800
UY? 0114253  0.053258 -0.082265 -0.074820 -D.012043 250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5 + 360 R: LOAD 1415 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET 3 13 16 12 2
EYL 8345 8416 9307 177 8768
EY2 1815 1869 E756 E581 1516
EY3 206 4 188 £70 168
EX3 39t 446 346 482 260
EY4 187 189 201 188 203
EX4 325 384 n 443 327
EYS 182 178 200 206 205
EXS 187 158 188 142 43

R3 189 2.18 1.85 272 £S5

R4 174 1.93 1.85 238 £6F

RS 103 0.90 0.94 0.69 1.1%

C, L N A NS QBSERVED SENSOR
DEFL.{mm] DISTANCE(mm)}

UYL -1.457080 -1.444B90 -L.S0590D -159769D -1.692800 €]
UYZ 0935841 0932132 0951476 -1.020850 -1.G38110 300
UY3 .D.676559 -0.676730 -0.674945 -0.734677 -0.740993 450
UY4 0301371 -0.304636 0276089 -0325825 -0.295491 1600
UYS .0.21268F -0.214450 0187441 -0.233911 -0.204467 1400
UY6 0161989 0161739 0138961  -0.183354  -0.157669 1861
Y7 0126293 0123950 -0.805446  -0.148262 -0.126490 50

CALCULATED MODULL(MFa)

SET 6 3 16 9 15
EYL 6668 £866 6876 TH6 8969
EY2 1625 3933 1536 3424 3908
EY3 177 189 57 388 161
EX3 245 344 417 184 231
EY{ 245 102 286 220 265
EX4 489 114 238 462 583
EYS 243 122 134 159 288
EXS 543 216 252 123 482

R3 1.50 1.82 165 0.60 1.43

R4 2.00 2.48 0.83 210 Pl ]

RS .23 1.76 1.88 0.77 1.67

CALCULATED AND OBSERVED DEFLECTIONS (Imm) QBSERVED SENSOR

UYl -1573050 1517970 -1.664110 -1.436600 -1369850 L]
Y2 -0.943856 -1.0891L0 -1.048060 -1.002840 -0.91993% n
Y3 -0.630369 -0.812569 .D.738652 -0.773269 -0.640046 430
UYd -0.216328 -0396274 .0.295595 .0.426673 0202910 1000
UYs -0.148249 -0.302869 -0.198524 -0343126 -0.131910 1400
UYé -0.117187 250493 -0.144938 -0.291916 -0.195505 1800
UY7? -0.097128 -0.211832 -0.107072 -D.253694 -D.09166% 280




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5 + 360 R: LOAD 1415 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

C. 1,

SET

EYI
EY2
EY3
EX3
EY4
EX4
EYS
EXS

6608
1635

6866
3933

344
02
s01
122
216
1.82
248
175

ie

7246

341
308
184
210
462
159
13
0.60
210
0.37

956
1532
159
225
288
€82
287
kliz8
141
237
2.44

Uyt
Uuy2
uy3
Uy4
UYs
UYs
UY7?

-1.573050
-0.943856
-0.630369
-0.2163128
-0.148249
0117157
0097128

-L5£7970
-1.069110
-0.81256%
-0.396274
-0.302869
.250493
-0.211832

-1.436600
-1.002840
-0.773269
0.426673
0343128
-0.291916
0253694

-1586150
-0898157
0535176
-0.119221
-0.082247
~0.040864
-0.027687

3000
2000
100
00
130
150
150
150
1.00
100
100

-1.817540
-1.142200
-0.803102
-0313893
-0.213914
~0.180722
-0.105793

OBSERVED SENSOR

D
458
1060
1400
1800
e




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 360 R

DISTRIBUTION OF VERTICAL STRESSES

"AREA" OF BASIN

LOADT: 737 ks

10

H0.630
0.543
j0.394
H1.268
H0.173
H0.115
L0.084
10,065
H0.052
0.009
10,05
0.003

IRAT'IO
H| (z/ro)

200
007
024
045
092
1.64
136
3.08
357
1L
11.56
16.00

244

9

+0.689
L0571
H).429
). 280
H.165
H.105
10.073
H0.053
L0.038
H0.011

[FrREsY]

6 B 12 T RATIGE 13

»/pe)
-B.678 -0.676 -0.683 -0.677 0.921 g-1.017
D535 0523 0545 -0.529 0.726 [|-0.829
D384 D361 0390 0374 0516 [Lo.ci1
1,265 0,245 0,264 -0.259 0353 [o.407
175 0165 0169 -0.177 0.233 L0249
0,119 0114 0112 -0.124 0.159 fo.162
087 -0.085 -0.081 -0.093 0117 o114
D068 D71 -0.062 -0.079 0.093 JL0.084
-H0.054 -0.059 -0.650 -0.066 0.076 §-0.064
0009 -0.009 0.009 -0.011 0.013 jLo.o11
D5 0005 0005 -0.006 0.007 JLo.007
0003 -0.004 -0.003 -0.004 0.005 }1.0.005

[Ty
RaTIOf 1

(p/po)
L1038
Ho.878
L0.666
L0.456
B 0,276
NO COMPUTATIONS -0.168
-0.L09
L0.077
-0.058
-0.010
Lo.00s
10,004

NS

o 7 s 16
0.698 -0.695 -0.692 -0.690 1026
D591 0589 0583 573 0.872
-0.454 0.454 -0.451 -0.432 0.686

0369 0308 -0.313
0190 0.192 -0.198
123 -0.125 -0.130
0,086 -0.086 -0.691
£.062 -0.061 -0.063
0045 -0.046 -0.045
4.010 -0.010 -0.014

-0.287
0172
109
-0.074
-0.053
=0.040
-0.HY

L0.007 0006 -0.006 -0.000 -0.005
HLS 005 -0.005 <0.007 -0.004

LOAD 2: 109 kPx

14

<1014
-0.817
-0.592
-0.399
-0.252
-0.168
-0.122
-0.095
-0.076
A.012
-0.007
«0.005

[

-1.019
-0.848
-0.645
-0.436
-0.267
-0.175
=0.124
-0.91
~0.069
=0.017
“0.010
-0.007

13

-Lo21
«0.851
-0.652
-0.450
-0.283
-0.186
«).130
-0.092
-0.066
0022
1413

5 [

<1012 -1
-0.819 -0.801
-0.601 -0568
-0.404 -0.378
-0.251 -0.243
-0.165 -0.164
-0.117 0.119
-0.089 -0.092
-0.069 0.071
-0.012 0.012
-0.007 -0.007
0005 0.005

14 3

-L.007 -1.025
-0.816 -0.832
<0.610 -0.588
-0.416 -0.389
-0,262 -0.251
172 -0.166
«0.122 -0.114
0.088 -0.080
-0.064 -4.057
-.013 -0.012
.08 -0.008
-0.006 -0.06

1 5

-1.038 -LO19
«0.878 -0.848
666 -0.645
-0.456 0.436
-0.276 -0.267
-0.168 0.175
<0.109 -0.124
-0.077 0,091
-0.058 -0.069
-0.010 -0.017
-0.006 -0.010

10

-1.02
0799
04551
-0362
~1.232
-0.157
0115
-0.092
-0.073
0.612
-0.007
D005

10

-1.019
-0.316
-0580
0397
1258
.166
-0.113
-0.084
~0.062
D809
0005
-0.004

i4

L3
-0.796
0576
<0396
-0.261)
-0.179
«0.134
-0.112
0096
-0.026
-0.015

0.608 -0.010 -0.004 -0.007 -0.011

3

-1.324
-1.107
0.842
0.543
0305
£.186
0124
£.094
0072
D012
0.007
D5

3

-1.330
<1080
0,764
0505
-1.326
0.215
A1.148
-0.104
«A.075
.016
0,010
-0.008

-1.330
«1.030
-0.764
£.505
0326
£0.215
0,148
£0.104
04075
0.016
-0.010
4.008

LOAD 3: 1415 1Pa

16

1317
-L.086
0817
0528
0300
0.187
0126
£0.092
0.070
0.012
0.007
0.005

16

-1.327
«L110
4£.839
0.540
312
£.197
A£.135
-0.097
£.072
020
D2
-0.010

10

-L322
-1.059
0,753
2,516
-0.335
0.216

12

~1.326
-L.119
-0.842
«£.537
£0.303
0,188
£.127
£.092
0,070
0.011
£0.007

0.005

9

~1.322
«1.059
0.753
0516
-0.335
£.216
4.147
-.109
1081
0012
-0.007
0005

14

-1317
«1.085
-0.824
£.569
-0.365
.248

«0.147 0.184
0109 -0.141
-0.031 -0.110
-0.012 -0.032
-0.007 0.019
£9.005 0.014

=1.314
-1.077
£.809
£0.527
0.303
0190
0.130
0.095
A.073
0.015
£.009
£.006

15

-1.314
1025
-0.689
0.452
0310
0.220
-0.169
A.139
a1l
-0.018
0011
«0.008

-1.347
41,139
-0.865
-0.592
-0.358
-0.218
-0.142
-0.100
0.075
-0.014
4,008
0.006




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 630 R: LOAD 732 kl'a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULL (APa)

SET

EYL
Ey2
EY3
EX3
EY4
EX4
EYS
EXS

R3

R4

RS

C, )

vyl
UY2
Y3
Y5

Uys
Y7

[

M70
4778
152

164
410
163
pad
055
250
056

.750409
0557993
0431876
<0.173373
-0.105783
-0.072921
-0.051180

8684
4875
152
130
17
438
107
is9
0.83
247
1.4%

VE

0.762453
-0.572985
-0.451199
-0.200570
-0.133%07
-0.099929
0076273

1

8576
4969
159
118
171
423
i1k
169
0.75
248
138

1743970
.557176
0437192
0188664
D.1X2688
0089669
0.067350

7915
4605
156
97
201
487
129
126
0.62
242
0.98

hi

-0.795468
0593710
-0.465557
-0.209985
-0.145917
-0.113%01
-0.091557

8742
4533
156
103
198
493
142

0.66
249
0.70

-0.788172
-0.593023
-0.468114
-0.214485
-0.148958
-0.116140
~0.093551

OBSERVED, SENSOR
DEFL.(mun}  DISTANCEGnm)

1800
280

CALCULATED MODULL(MPa)

SET

EY1
EY2
EY3
EX3
EYd

EYS
EXS

R4

i

3004
2000
200
2060
150
130
150
150
100
100
100

14

5458
4270
159
116
288
257
132
182
1.42
0.89
137

15

6908
1584
170
239
260
565
252
520
1.40
217
2.07

6508
£625
177
263
248
48%
243
£43
1.50
2.00
223

CALCULATED AND OBSERVED DEFLECTIONS {mm}

Uyt
Y2
ma3
Y4
Uys
Uys
uy7

.85988%
-0.570767
0418319
L1787
0.112064
0478658
-0.055816

0.736443
-0.531144
<0.406127
-0.174201
-0.120829
-0.094208
-0.075097

07130815
D.454696
0311998
0103595
0068197
D.051378
044015

-0.723031
-0.454683
-0316694
-0.114064
0417104
-0.061587
-0.051205

€866

R
189
REL)
202
501
122
b113
.82
2.48
1.7

-D.696386
-0513203
0404671
-0.205500
-0.156027
-0.129512
D.110366

OBSERVED SENSOR




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5 + 630 R: LOAD 732 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET

EY1
EY2
EY3
EX1
EYd
EX4
EYS

R4

3000
2000

14

5123
4270
159
20
288
257
132
182
1.3%
.89
137

£608
1625
177
268
248
489
243
543
1.50
2.00
.23

6866
3933
189
344
202
501
122
216
1.82
148
1.76

CALCUIATED AND OBSERVED DEFLECTIONS (mny)

Uyl
Uy2

Uyd
uys
UYé
Y7

-.85988%
0570767
-0.418329
0172371
112064
-0.078658
-0.055816

0.743309
-0.534565
-0.407769
-0.174062
-£.120844
0094272
0.075127

-0.7234031
0.454683
-0.316694
01149084
D0TFT04
0058587
D.031206

-L605386
0513203
0404671
0203500
0156027
-0.129512
0110366

£603
2206
170
241
222
326
252
531
142
1.47
.11

-0.704945
-0460503
~0326043
~0.11030%
-0.069708
-0.052575
-0.043150

OBSERVED SENSOR

DEFL Y DISTANCE

60
450
1008
1400
1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5 + 630 R: LOAD 1075 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULT (M Pa)

SET

EY1
EY2
EY3
EX3
EY4
EXd
EYS
EX5

R3

R4

R5

g

5958
778
55
107
193
449
104
252
1.33
233
242

6002

3364
156
pal
159
66
105
152
151
231
240

5994

154

3310
4574
152
127
05
440
101
151
083
215
248

-1.108130
-0.794220
-0.603449
-0.246743
-0.161897
-0.119116
,088928

-1.095990
-0.776062
-0.583041
0221729
-0.132746
-0.087102
-0.055575

-1.183270
-0.833727
-0.638504
-0.271304
-0.E82798
-0.138638
-0,£08183

-1.114830
-0.786528
~0.581961
0156080
-0.1082¢1
-0.064450
-0.033072

§467
316l
166
313
181
430
ERES
M
1.89
238
245

-1.051610
-0.735359
-0.550259
-0.218103
-0.138357
~0.096622
-0.067264

SENSOR

QBSERVED,
DEFL{mm} DISTANCE(mu}

9
300
450

1000
1400
1800
250

CALCULATED MODULLGMEa)
SET 1 16
EYI 5485 8798
EY2 435 7120
EY3 157 152
EX3 124 153
EY4 236 03
EX4 556 573
EYS 135 110
EXS 329 272

R 080 100
Rd 236 2.45
R3 244 2.48

6934
1772
i53

283
696
fo8
168
0.59
246
1.55

i5

6160
2268
156
110
214
510
196
483
0.71
239
2.46

CALCULATED AND OBSERVED DEFLECTIONS {zmin}

-1.306500
-0.912282
-0.687821
-0.316536
-0.244304
4.210075
-0.185784

-1.290810¢
-3.950038
-1,74919%
0391286
-0.310375
-0.211210
40.243307

-1.366760
0914804
£0.667752
-0.286608
-0.214384
D.174046
0.141521

-1.236510
-083267%
-0.604470
-0.235860
-0.171263
-0.144640
-0.127322

13

6385
2629
155
110
232
404
181

071

-1.222160
-0.843711
-0.624321
-0.255250
-D.E87168
-0.E58833
-0E403 10

OBSERVED SENSOR
DEFLAiom)  DISTANCEGnm)

oo
450
1600
1400
1804
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5 + 630 R: LOAD 1075 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTION.

1]

SET

EY1
EY2
EY3
EYd
EX4
EYS5
EXS

R4

ED MO

30080
2000
200
200
150
150
150
150
1.00
1.00
1.00

6608

1525
177
165
45
489
3
543
150
2.00
223

4915
4270
159
208
288
257
132
in
131
0.89
244

£866

3933
189
34
202
501
122
216
1.82
148
1.76

CALCULATED AND OBSERVED DEFLECTICONS (mim)

-1.262810
-0.838117
-0.614350
-0.253140
0.164575
D.115515
0.68E971

-1.061830
0.6677137
0465001
0167512
114145
0090446
075300

<1.022900
-0.712658
-0.524989
-0.185207
0.112633
-6.678528
-0.654596

-1.022700
0733679
0594292
0301793
-0.229137
-0.190198
-0.162081

7246
34H
308
124
220
462
59
123
0.60
2.10
0.77

-0.982967
-0.718810
1572485
-0.311859
-0.258817
-0.221042
-0.192988

OBSERVED SENSOR
PEELd{mm) DISTANCE{mm)

300
450
1630
1400
1800
2150




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA, 5+ 630 R: LOAD 1415 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBULI (MPa)

SET 6 g 3 10 14
EY1 8313 8375 BE8S 7557 9498
EY2 1652 1627 1681 183§ 3967
EY3 154 153 155 152 152
EX3 120 157 127 202 105
EY4 292 202 288 198 276
EX4 541 682 666 §23 645
EYS 264 251 288 297 297
EXS 202 19 240 489 167
4] 078 1.02 0.2 133 070
R4 185 234 231 2.09 134
RS 077 0.75 0.83 165 058
CALCULATED AND GBSERVED DEFLECTIONS () OBSERVED SENSOR
DEFL.{mm) DISTANCE{mm}
UVI -L640140  -1.542450 -1.548830 -1521500 -1321881 0
UY2Z -1.056480 -0.983382 -0.988874 -0.062220 -0.936744 300
UY3 743759  0.685015 -0.687150 -0.669072 -0.695607 450
UY4 0271957 D.238779 0236544 0235866 0266353 1000
UYS 0192891 -0.066223 -0.168953 -0.165762 -0.E7718% 1400
UY6 0159283  .136357 0139155  -0.139104 -0.145098 1800
2150

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MOPULI tMP

SET 13 16 5 15 1
EY1 8396 70 6608 9536 Kiih
EY2 1540 2122 1628 15145 2000
EY3 159 £59 177 83 200
EX3 126 E25 265 8s 200
EY4 129 231 245 mn 150
EX4 540 852 489 £62 150
EYS 288 291 243 08 150
EXS 525 493 543 39 150

R3 0.79 0.79 L350 0.56 100

R4 236 238 2.0¢ 243 1.00

RS 183 1.70 223 1.82 1.00

CALCULATED AND OBSERVED PEFLECTIONS () QBSERVED SENSOR
DEEL{pm) DISTANCE(mm)

UYL -1.499420 -1.418390 -£.397660 -1.639610 -1.662120 0
Y2 0919567 -0.902177 -0.878%2% -1.024280 -1.103330 300
Y3 -0.611686  -0.615176 -0.68218% -0.698513 -0BOR6SS 450
UY4 0158501 -0.165035 -0.220492 -0.232508 0333104 1000
UYS -0.088970 -0.093294 0150207 -0.165040 -0.216617 1400
UYé -0.062595 -0.067423 -0.118652 -0.135611 -0.152050 100
N7 -0.046060 -0.05176% -0.698984 -0.113402 -0.1078%6 2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
SASKATOON: RWY 15-33: STA. 5 + 630 R: LOAD 1415 kPa

OPTIMIZATION CRITERION: RMS YALUE OF DEFLECTIONS,

SET 16 10 4 1 2
EY1 o 5415 6608 6866 8509
EY2 4587 as1 1625 3933 2816
EY3 193 59 177 189 153
EX3 289 191 265 344 112
EY4 4 188 245 202 179
EX4 305 534 48¢ o1 123
EYS 173 132 243 22 241
EXS 430 i1z 543 216 598

R3 1.50 1.2¢ 1.50 1.82 0.73

R4 1.49 1.85 2.00 248 .68

R5 2.48 2.44 223 176 248

CALCULATED AND OBSERYED DEFLECTIONS (imm) OBSERVED SENSOR

UYL -L.36135¢  -1.393640 -L397660 -1346160 -1.406380 1}
UyY2 .0961688 -0.935550 -0.878929 -0.992051 -0.939383 360
UY3 0729122 -0.67(754 -0.612189 -(h782254 -0.660573 450
UYd 0325618 -0.230307 -0.220492 -0397244 -0.161283 1000
UYS 0238621 0144660 -0.150207 -0301609 0062905 1400
UYS 0196973 -0.103593 0119052 0250354 -0.028440 1800
UY? 0169919 -0.073008 -0.098984 -0.213344 -0.011092 2250




SASKATOON: RWY 15-33: STA 5+ 630 R

DISTRIBUTION OF VERTICAL STRESSE

(uam)
17
64

122
218
355
492
630
823
1068
2690
3690
4690
5630

(/roy
0.08
028
054
097
158
219
280
3.66
4,75

11.96

16.40

20.84

25.29

[ 9

10.673 -0.677
lo.454 -0.498
L0.260 -0.281
10.149 -0.166
10,118 -0.125
10,093 -0.094
lo.os -0.073
L0.063 .0.053
lo.od4 0,034
Lo.005 -0.008
Lo.003 -0.005
Lo.00z -0.004
10.001 -0.003

DEPTH
(mm)
17

64
122
218
355
492
630
823
1068
2690
3690
4690
5690

TIO|
(2/ro)
008
028
054
097
158
219
230
3.66
475
11.96
16.40
20.84
25.29

10.698 -0.697
H0.538 -0.529
0336 0314
L0211 -0.192
L0.150) -0.142
L0.107 4.196
HOL080 -D.082
L0509 -0.056
HL.040 -0.035
[0.006 -0.008
[0.004 ~0.005
10.002 -0.004
HL02 0003

“AREA" OF BASIN LOAD 1: 732 kPa

DEPT‘H"RATIO

11

679
0499
-0.280
0164
0124
0.094
0.073
0056
-0.038
0,008
-0.005
0,004
-0,003

-0.695
0536
0341
-.215
“0.152
111
-0.084
-0.061
-0.040
-0.009
«0.006
4.004
-.004

RMS VALUE OF DEFLECTIONS

HIIRATIO!

{z/ro)
0.08
0.28
054
097
158
219
230
3.66
475

11.96

16.49

20.84

25.29

1 14

+0.696 -0.694
L0572 0.539
0,399 -0.336
10.265 -0.210
0,176 -0.154
H0.117 -0.114
10,081 -0,087
H.054 -0.057
10.035 -0.034
+0.007 «0.008
F0.004 -0.005
H.003 -0.804
HL.002 -0.603

[

-0.684
0553
-0.3%0
1,258
0174
0124
-0.092
063
-0.041
«0.010
-0.006
«0.005
-0.004

8

.676
-0.495
.27
0165
~0.128
-L.099
-0.079
«0.065
-1.045
0,006
~0.3H14
-0.003
-0.002

-0.696
-0.529
«0.320
-0.19%
-0.146
0.10¢
-0.083
-0.062
-0.040
«0.007
-0.004
-0.003
-0.003

3 15

«0.687 -0.682

0542 0540

-0.351 -0.364
-0.223 -0.237

-0.158 0.165 °
0114 0119

-0.084 -0.090

-0.056 -0.066

0035 -0.046
A.008 -0.011
0.005 0.006
404 -0.005
0003 -0.004

ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

1,007
-0.778
-0.483
0303
-0.222
H0.165
-0.128
1-0.099
-0.068
10.018
L0011
H).04)

0,008

11

F1.(00
H0.770
L4492
H0.317
H0.231
H0.172
H0.134
0,107
H0.0'75
1-0.013
1-0.008

1

1,022
-0.939
H0.586
-0.389
H0.259
-0.172

F0.006
H0.005

«1.008
-0.785
-0.498
<0316
-0.229
-0.163
-0.128
D.097
-0.067
-0.01%
-0.013
-0.010
0009

16

-0.989
-0.745
-0.464
-0.292
-0.210
156
-8.121
-0.092
-0.061
=0.011
«0.007
0,006
0.5

[

=L005
«0.812
-0.572
-0378
-0,256
-0.181

<L0H05 1024
-0.771 0.793
-0.472 0467
«0.292 0281
=0.212 <0211
~0.157 -0.160
0.122 -0.125
0.097 H.095
-0.068 -0.065
-0.017 -0.022
0,011 0.014
-0.009 -0.011
-0.008 -0.010

12 15

-0.987 -0.994
-0.748 -0.759
-.480 -0.483
-0.317 0314
-0.237 -0.231
0.180 6174
-0.141 -0.136
-0.108 -0.109
-0.068 -0.079
-0.012 -0.014
-0.008 -0.008
4006 0.6
0405 -0.005

14 3

=LO015 -L010
«A.793 0.796
-0.492 -0516
-0.309 -0328
-0.227 -0.232
-0.169 -0.167

0.119 -0.136 -9,130 -0.124
|-0.079 -0.092 -0.088 -0.082
0.052 -0.060 -0.056 -0.051
1-0.010 -0.015 .0.020 -0.011
1.0.006 -0.009 -0.012 -0.007
10.004 -0.007 -0.010 -0.006 -0.004
+0.003 -0.006 -0.009 -0.005 -0.003

1013
0806
0531
0340
0.241
0175
0132
009
0067
0019
0012
-0.010
0.008

~0.994
1753
D467
-0.299
-0.222
-0.168
-0.132
-0.102
0.072
-0.013
-0.608
0,606
-0.605

10

=105
-0.783
-0508
-0.333
238
0169
0124
0091
0.057
-0.008
0005

[1.297
L0.994
(0.659
H0.438
H.314
ko232
HO.181
10.139
L0095
L0013
L0.007
10,005

HL.0H4

13

1,301
1.4
-0.670
1. 446
j0.321
L0.239
J0.187
J0.147
H0,107
H0.023
H0.013
HLOLO
L0018

16

H1.360
L1909
10.723
H0.454
+0.317
H0.226
+0.168
.12
+0.082
H0.018
H0.011
H0.009
10,007

<1.304
1.013
-0.682
-0.451
0320
£0.236
-0.184
£.138
0.9
£.013
0.007
-0.005
-0.004

16

-1.302
4,991
A.635
0418
.308
0,233
0.187
1158
121
-0.021
.01z
.09
0.7

-1.324
-1.033
A.665
-0.431
0314
£0.234
.181
0,125
0.079
0.026
£0.016
-0.013
«0.011

3

-1.299
0996
-0.658
-0.437
£.318
£0.23%
-0.190
-0.154
0108
£.013
«0.008
0.005
-0.004

5

-1.322
-1.069
753
£.498
-0.337
-0.239
0178
0121
N079
A.020
.12
0.00¢
-0.008

-1.522
-1.069
£0.753
«0.498
1337
-0.239
0.178
-0.121
-0.079
£4.020
-0.012
0.809
0.008

LOAD.3: 1415 kP

1w

=1312
-L038
-0.712
-0.465
01318
-0.231
«0.179
0137
0.094
0.015
0009
-0.007
-0.005

15

-1.287
0.963
0.622
D417
0.314
-0.242
0.194
0162
0117
.019
-.011
£).008
-0.007

-1.329
~1.048
0679
0.432
0346
-0.220
0.163
0109
04067
A.015
D.HY
0.7
-0.006

-1.299
-0.948
0543
0330
-0.259
-0.205
0.16%
-0.144
-0.104
-0.013
-0.007
-0.005
£.004

-1.345
-L105
0772
0513
0341
0227
0157
£0.104
0.068
-0.013
-0.008
£.005
0.004

1z

-1.297
0,961
0577
«£.359
-0.267
0.199
£.155
«0.115
-0.084
-0.038
L1020
04016
A0.013




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 840 R: LOAD 733 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MOBPULI (31Pa)

SET s 10 Is 12
EY1 32 8713 2750 3789
EY2 4953 4991 4481 4988
EY3 151 IS 151 151
EX3 139 :11) 116 112
EY4 156 176 184 236
EX4 114 244 38 503
EYS 168 1e 165 158
EX5 419 296 412 394

R3 0392 0.53 Q.37 0.74

R4 0.73 1.3% 178 2.13

R5 249 2.50 2.50 2.4%
Y1 0840081 -0.799954 -0.832053 -0.778101
Uy: -0.611%46 -0.607138 -0,576837 0554030
YUY 0468417 0480973 0422994 0414515
UYd 0.89416  -0.220189 0152782 -0.156462
UYSs 0125030 0155086 0102009  -0.104837
UYs 007129 0125178 0080846  -0.083476
UY? 0081217  0.103987 -0.067162 -0.069625

4825

4987
151
159
275
461
175
430
1.08
1.67
246

-0.719357
-0.516832
0350039
-0.151777
-0.102807
-0.082947
-0.0703%9

OBSERVED SENSOR
DEFL{mm) DISTANCE{mm)

k1o
450
1000
1400
1800
2250

CALCULATED MODUL] (MPa)
SET 1 [3
EY1 3000 6608
EY2 2000 1625
EY3 200 177
EX3 200 265
EY4 150 245
EX4 150 489
EYS 150 243
EX5 150 543

R3 1.00 1.50
R4 100 2,00
RS 100 2.23

6856
3933
189
344
202
s01
122
216
182
248
L76

7246
344
05
184
120
462
159
123
0.60
210
077

CALCULATED AND OBSERVED BEFEECTIONS (o}

Uy2
uys
Uy

Uys
n7y

-0.855903
-0.568589
-0.416853
0.172500
-0.1127%0
-0.079608
-0.056822

-0.723849
0.458587
0320578
0.115758
-D.078510
0.062151
0051791

0691426
-0.509633
0401584
-0.203385
0154800
126232
0116933

0662866
-0.484629
-03835506
020717
-0.174881
-0.150189
-0.131813

1.08

244

-0.025621
-0.613463
-0.449618
-0.207428
-b.a64030
-0.143089
-0.127810

OBSERVED SENSOR
DEFL-(mimy  PISTANCE{mm)

300
450
1000
1400
1860
130




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 840 R: LOAD 733 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

P 10
SET 1
£Y1 6175
EY2 4681
£Y3 157
EX3 119
EYd 247
EX4 616
EYS 104
EXS 156

R3 0.7
R4 249
RS £50

15

379
4897
183
115
226
563
156
206
0.76
149
132

7136

4730
155
i1
36
53
105
150
L1o
2.25
L42

S452
4725
183
129
211
442
117
188
0.7t
210
E61

CALCULATED AND OBSERVED DEFLECTIONS {inm}

Uyl 0784936
Uy2 0585530
Uy3 0459184
Uyd 0210627
UYs -0.149198
UYs 0118926
UY7  -0.097253

-0.815543
-0.595566
£0.458180
0.189870
-0.144722
£.126032
-0.103309

A.746566
H.559871
441512
203834
0.142801
-0.111991
0090264

-0.752115
0556218
~0.434344
0260336
-0.143637
~0.114691
-0.G24050

3000
2000
200
200
150
158
150
150
LoD
1.00
1.00

-0.855903
-1568589
-0.416853
-0.172500
-0.112720
-0.079608
-1.056822

k110
450
1008
1400
1800
250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 840 R: LOAD 1083 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULI (AfPa)

SET 9 16 E] 5
EY1L 3654 3768 6354 6751
EY2 4143 4189 4838 4198
EY3 103 189 160 183
EX3 164 135 1n 278
EY4 157 170 158 185
EX4 350 3% 93 459
EYS 106 105 142 124
EXS 189 1B6 pzH] 242

R3 080 0.72 .69 1.52

R4 223 231 2.49 2.48

RS 1.78 .78 1.69 1.96
UYL -L15H80  -L184260 -1.129860 -1.050110
UY2 -0.824897 0853130 -0.819410 -0.779614
VYl 0631863 0854120 0.638344  -0.615462
UY4d 028314290 0289070 -0.254939 0306110
UYs 0197189 -0.20108F .0.158819 -0.219449
UYE 0149584 0153950 -0.113602 -0.189988
UY7 -0.115283 0120014 -0.085050 -0.162431

35
3590
196
141
191
398
n7
191
.72
.07
1.63

-1.174470
-0.813334
-0.606293
-0.254734
-0.176476
-0.134021
-0.102853

OBSERYED, SENSOR
DEFL.(mm} DISTANCE{mm)

363
450
100¢
1404
800
2250

CALCULATED MODULL (MFPa}
SET [ 3
EY1 6608 6866
EY2 1625 3933
EY3 177 189
EX3 265 344
EY4 245 202
EXd 489 501
EYS 243 172
EXS 543 216

R L5 182
R4 200 2.48
RS 1 L.76

4

§993
1832
159
174
288
€82
132
322
109
237
2.44

FU6
342
308
184
220
462
159
123
0.60
210
0.77

CALCULATED AND OBSERVED DEFLECTIONS (mm)

Uyl
Uy2
Y3
Uy
Uys
UYs

-1.069040
-0.677557
0.473651
-0.171031
£.115998
£.091827
0076520

-1.021570
.7152978
-0,593336
-0.300500
0228715
£0.190940
0163802

1161500
D.734997
0.507895
0.168119
0.107598
0.078617
-0.056808

-0.979378
0716034
-0.569582
-D320867
-0.258385
-0.221903
-0.194752

3000
2000
10
00
150
150
150
150
1.00
1.00
1.00

-1.2645%0
-0840085
-0.615895
-0.254867
-0.166647
-0.117620
-0.083954

QBSERVED SENSOR
DEFL.{mm) DISTANCE(mm)

0
kitli}
450

1000
1400
1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
SASKATOON: RWY 15-33: STA. 5§ + 840 R: LOAD 1083 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

LCULATED ) i

SET 3 15 14 1 13
EY1 €866 6020 6183 3000 246
EY2 3933 3562 4765 1000 34
EY3 189 175 162 00 305
EX3 344 296 263 00 184
EY4 02 219 79 150 210
EXd4 501 545 B4 159 462
EYS 122 116 108 150 159
EXS 216 191 247 159 123

jik] 182 169 1.62 1.0¢ 0.60

R4 248 248 1.02 10¢ 210

RS L76 1.64 234 1.00 277

CALCULATED AND OBSERVED DEFLECFIONS (mm) OBSERVED SENSOR
PEFL{mim} DISTANCE(mm}

Uyl 1021570 1126410 -0.991150 -£.264590 -0.979378 1]
UY? 0752978 0.831247 -0.715259  -0.840085 -0.716034 o
UY3 0.593336 0.65660% -0.544437 -0.615896 -0569382 450
UY4 03008500 0348460 0218282 0254867 -0320867 10)
Uys 0228715 -0.267038  0.140662 -0.166647 -D.258385 1400
UY§ 0150940 -0.228345 -0.102187 -0.117620 -0.221903 1800
UY7 0163902 0200450 -0.074667 -0.083954 -0.194752 2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON; RWY 15-33: STA. 5 + 840 R: LOAD 1409 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBULI (MPa

SET 1
EY1 6143
EY: 4667
EY3 155
EX3 176
EY4 171
EX4 426
EY5 £39
EX5 1%0

R3 1.67

R4 249

R5 137
i) N

UYe -1.376790
Uyl 1020310
UyY3 0798911
UYd 0366257
UYS 0285615
UY6 0199646
UY7 -D.161916

10

€433
4264
162
219
200
497
135
169
142

'RVE

-1.405140
-1.033480
-0.804038
0361540
-0.251090
0.195671
0.157828

6674
3963
176
EIE]
3
573
185
30}
1.79
247
1.72

~1.354660
0995775
0.7180440
D381691
-0.184567
0.134071
0197794

5630
4371
162
244
164
4067
128
153
1.51
249
119

-1.462930
-1.081740
-0.845852
-038824¢6
-0.271566
-02E1619
0073435

5913
5000
150
283
200
503
E40
308
189
2.50
2.19

-1.358050
-L.001840
-0.777617
-0337918
-0.231849
-0.182747
-0.151365

OBSERVED ~ SENSOR
DEFL.(mm) DISTANCE(mm}

360
450
1000
1400
1800
2250

CALCULATED MODULL (MPa)
SET 3 16
EY1 6866 U8
EY2 3933 3424
EY3 189 305
EX3 344 184
EY4 202 220
EXd 501 462
EYS 122 159
EX5 286 123

R3 182 0.60
R4 248 210
RS 1.76 .77

8992
687
165
139
274
313
262
629
0.97
L14
240

6608
1625
177
265
245
489
243
543
1.50
2.00

CALCULATED AND OBSERYED DEFLECTIONS (mm

UYL  -1.32%080
Y2  -0.979636
Y3 0771939
UYd 0390955
TYS 0297562
TVYs 0248415
UY7 0213139

-L274190
0.931572
- 741035
0417454
-0.336163
-0.288469%
4.253375

-1.266680
-0.896503
-0.659865
-0.252834
-0.169569
-0.139479
-0.123414

-1 390830
-0881512
0616227
-0.222314
0150916
0119468
-0.099554

9089
20183
162
443
433
401
105
247
2.3
2.49
234

-1.592980
~L164340
-0.927967
-0520100
-0.415580
-0358172
-0317650

OBSERVED SENSOR
DEFL{mm) DISTANCE(muy

300
450
1000
1400
1800
prii]




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5 + 840 R: LOAD 1409 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL (MPa)
SET 2 16
EY1 6866 Bis61
EY2 3933 4760
EY3 189 165
EX3 344 288
EYd 02 151
EX4 30 400
EYS 12 157
EXS 216 319

R3 182 173
R4 2.48 248
RS 176 191

9173
4730
160
437
275
686
106
242
173
249
229

7197
2168
162
442
163
405
105
159
2712
249
1.61

CALCULATED AND OBSERVED DEFLECTIONS (mm

Y1
Yz
Y3
uyd
ys
Uys
wny

-1.329080
-0.979636
-0.771939
0390955
0297562
-0.248415
-0.21323%

-1.294150
-0.958816
-0.748783
0334072
-0.230638
-0.182600
-0.153428

-1.240210
-0.042552
0758744
-0.385868
0300414
-0.256%73
£.226246

~1.463390
-1.026600
-0.782851
-0361579
-0.257119
-0.198608
-0.156190

1246
3424
305

-1.27418¢
0831572
-0.741635
DAL17454
-0336163
-0.288699
-0.253375

OBSERVED SENSOR

DEFL.(nm)  DISTANCE(mpy

300
450
Leoo
1400
1800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 5+ 840 R

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD1; 733 kPa LOAD 2 10583 1Pa LOAD ¥ 1409 kFa

DEPTH IRATIO 5 1 15 12

[ETRESq)

% 16 4 5 14 10 4 3 9 RATIO

(mom) || (z/ro) (p/po)
20f| 0.09 [{-0.685 -0.659 -0.690 -0.685 -L014 -L.012Z 0989 -0.997 -1.013 1,295 1298 -1302 -1304 0923
68|| 030 [j-0528 -0.467 -0.539 0523 -0.797 0785 0.731 -0.768 -0.797 0987 -1.006 -L(03 -1.003 0.710
13} 055 {0314 0252 -0.327 0308 -0508 -0.487 -0.424 -0.488 -0.513 -0.610 0.647 -0.626 -0.616 0.443
224 100 }|-0.187 -0.145 -0.201 -0.186 0321 0304 -0.255 -0.302 -0.331 -0.367 0.400 -0383 0368 0.269
372l 65 f-0.134 w1z -0.049 0138 0224 -0217 -0.136 -0.208 -0.234 -0.250 0.273 -0.266 -0.258 0.185
5194 231 [J-0.096 -0.087 -n111 -0.105 L0157 0155 -0.137 0147 -0.167 -0.179 -0.194 -0.190 -0.189 0.133
667} 296 [[-0.071 -0.069 0,086 -0.083 L0115 0116 -0.107 -0.107 -0.124 -0.135 0.145 -0.143 -0.146 0.160
879 391 [|-0.050 -0.053 -0,064 -0.066 -0.085 -0.089 -0.088 -0.071 -0.091 -0.105 0102 -0.108 -0.113 0.075
1157 514 {0034 -0.037 -0.044 -0.047 0057 -D.059 -0.064 -0.043 -0.059 0.069 0062 -0.070 -0.076 0.049
3157 || 14.03 |-0.011 -0.010 -0.011 -0.011 O3 0013 0014 -0.011 -0.012 0013 0014 0012 0018 0.010
4157 18.48 [-0.006 -0.006 -0.007 -0.007 -0.008 -0.008 -0.009 -0.007 -0.408 0.008 0.009 -0.008 -0.012 0.006
5157 || 2202 ||-0.005 -0.005 0.005 -0.005 L0007 0007 0.006 0006 A.006 ° L0.006 0.007 .0.006 -0.009 0.005
m ;Im’

DEPTH "RATIO 5 10 16 4 7 RATIO! 6 3 14 10 1 0 16 6 u RATIO
(mm) || (z/ro) (p/po) p/po)
20|} 0.09 ||-0.688 -0.682 -0.690 -0.691 -0.693 0940 {[-0.997 0999 -0.961 -0.994 -1.015 | -1.293 1275 -1.297 -1.291 0.916
6sfl 030 [|-0.520 0502 0526 0524 H547 0.715 ||-0.798 -0.779 -0.757 -0.765 -0.826 -0.995 0.940 -1.038 1017 0.710
123 055 {-0306 -0.283 0314 -0310 0.357 0.429 ||-0565 0510 -0.522 -0.502 -0.583 -0.653 0.570 -0.736 -0.694 0.471
241 100 {0183 -0.167 -0.191 -0.188 £.227 0261 ||-0372 -0324 -0.348 -0.330 -0.386 0429 0.353 -0.483 -0.428 0.300
372l 165 [[-0132 0126 0138 0138 0154 0188 [|-0.244 -0.225 -0.240 -0.230 -0.249 0.299 £.255 0318 -0.270 0.204
s19f| 231 [[-0.007 -0.096 0102 0103 0107 0137 [l-0170 0159 0172 0.160 0.162 -0.208 190 -0.221 -0.182 0.143
667]| 296 [|-0.073 -0.075 -0.078 -0.079 0.077 0104 ||-0.125 -0.116 0131 -0.116 -0.111 -0.151 0149 -0.163 -0.130 0.106
879]| 391 [|-0.054 -0.056 -0.057 D.060 0.052 0.076 ||-0.083 .0.076 -0.090 -0.083 .0.072 -0.108 0.108 .0.108 -0.086 0.072
1157 | 5.4 }f-0.035 .0.037 -0.037 -0.040 -0.033 0050 [1-0.052 0045 0.055 0051 0.045 | -0.066 0.074 -0.068 -0.054 0.046
3157| 14.03 ||-0.009 -0.009 -0.009 -0.010 -0.608 0012 ||-0.015 -0.011 -0.019 -0.008 -0.009 0.010 -0.018 0.019 -0.013 0.010
4157 1848 ||-0.006 -0.005 -0.006 -0,006 -D,005 0008 110009 0007 DOLZ 0005 0006 0006 0010 0012 1000 0.007
5157 || 22.92 ||-0.004 -0.004 -0.005 -0.005 -0.004 0.006 §1-0.007 0.005 0.010 0.004 -0.004 0.005 0.008 -0.009 -0.007 0.005

S ) ) S

[m'rm '[’EES% [ETRESS]
DEPTHHRATIOf 11 16 15 13 1 RATIO)] 315 U4 1 10 6 1315 6 RATIO
(mm) i (#/ro) (p/po) (p/po)
20| 0.00 J-0.672 -0.685 -0.670 0.677 0.687 0925 {|-0.999 -LODD -L.000 -1.015 -0.994 1288 -1.297 -1302 -1.293 0.920
68| 0.30 [|-0.498 0524 -0.498 -0.510 D559 0.706 [[-0.779 -0.781 -0.769 -0.826 -0.765 0976 1004 1046 0995 0.715
13| 055 ||-0.289 0307 -0.293 0304 0394 0433 ||-0510 0511 -0.481 -0.583 -0.502 -0.606 0.653 0,739 -0.653 8.471
224 f| 100 {0174 -0.185 -0.174 -0.185 -9.261 0267 ||-0324 -0325 0303 0386 -0.330 -0.378 0.435 0500 -0.429 0.307
372l 165 [|-0.128 0136 -0.123 -0.134 -0.169 0.188 ||-0.225 -0.226 -0.219 -0.249 -0.230 0.272 0332 0349 0299 0.219
s190 231 1-0.095 -0.102 -0.089 0.098 0110 0135 {|-0.159 0162 0161 -0.162 -0.160 -0.200 0,254 -0.246 -0.208 0.158
667 296 {|-0.074 -0.078 -0.068 -0.074 0075 0100 [|-0.116 0122 -0.121 -0.111 -0.116 0153 0198 0.179 -0.151 0.118
g70|l 391 [|-0.056 -0.058 -0.048 -0.052 0,048 0071 [|-0.076 0090 0077 -0.072 -0.083 -0.115 0.128 -0.119 -0.108 0,081
1157| 514 [[-0.036 -0.037 -0.029 -0.032 -0.031 0.045 [|-0.045 -0.056 -0.045 -0.045 -0.051 -0.079 0.072 -0.072 -0.066 0.049
3157 {1 14.03 [|-0.007 -0.007 -0.007 -0.008 -0.006 0010 |[-0.011 -0.010 -0.017 -0.009 -0.008 0016 -0.016 -0.015 -0.010 0,010
4157} 1848 [|-0.005 -0.004 -0.005 -0.005 -0.004 0.006 ||-0.007 -0.006 -0.01L -0.006 -0.005 0.010 0.010 -0.010 -0.006 0.006
5157 [ 22.92 ||-0.004 -0.003 -0.004 -0.004 0.003 0005 []-0.005 0005 -0.009 -0.004 -0.004 L0008 -0.009 -0.008 -0.005 0.005




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
SASKATOON: RWY 15-33: STA. 6 + 140 L: LOAD 789 kPa

OPTIMIZATION CRITERION: "AREA"™ OF DEFLECTION BASIN.

CALCULATED MODULI (MPg’

SET 1 & 2 12 13
EY1 3484 8381 3620 2H 8455
EY2 4032 376 4748 4781 4814
EY3 151 151 151 151 158
EX3 428 445 445 398 359
EY4 241 197 176 219 %0
EX4 255 123 H3 137 17
EYS5 33 244 286 282 265
EX5 544 601 TG0 294 488
R 183 295 2.95 2.63 238
R4 10§ 0.62 0.64 0.63 0.62
RS 234 246 245 1.4 1.84
N ‘ N OBSERVED SENSOR
DEFL.(mm} DISTANCE(mm
UY1 -0.795237  .738875 -0.783155 -0.73799F -0.738318 L]
Y2 -0.550524 -0.5363%3 -D.554155 -0538505 -0.537978 300
UY3 0407253 0404133 0415344 0413745 -0.412963 450
Uvd 0163901 0168595 -D.164418 0174272 -0.170351 1009
UY5S 0114816 0112260 -0.108453 -0.117562 -0.110955 j211]
UY6 -0.093418 -0.686460 -0.083471 -0.092633 -0.084524 1809
UY? -0.080781 0071743 -0.069525 -0.078706 -0.070003 2250

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

C Y =)
SET 14 L3 3 i 1
EY1 6700 6608 6866 7246 3000
EY2 2441 1625 3933 344 2000
EY3 159 177 189 65 200
EX3 240 265 344 184 200
EY4 288 245 202 220 150
EXd 682 489 501 461 150
EYS 132 243 121 159 150
EX5 3 543 pals 123 150
R3 L51 1.50 1.82 0.60 1.00
R4 237 .00 2.48 210 1.00
RS 244 .13 1.76 0.77 .00
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR

DEFL.{mm) DISTANCE({mm)

UYL 0798957 0818367 -0.774180 -0.736W8  -0.957403 0

UY2 0517091 0508461 0559243 -B.527455 0623834 300
UY3) 0360841 -0.349847 0433449 -0.413330  -D450334 450
UYd 0118413 0024317 -B.214B64 (230239  -D.184855 1000
UYS 0075659 0084989 -0.164908 -0.186734 -0.121877 1400
UYs 0056052 0067494 138711 0161173  -D.086445 1800
TUYT 0041541 -0.058343 119815 0142035 -0.061993 2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 140 L: LOAD 789 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCULATED MODUEI (MPa}

SET 13 3 14 10 1
EYi 6608 £866 6791 1248 3660
EY: 1625 3933 1532 MU 2000
EY3 177 189 159 305 200
EX3 265 344 111 184 200
EY4 245 202 188 224 150
EX4 489 501 £82 452 150
EYS 243 122 132 139 150
EXS 543 216 3 123 150

R3 150 182 140 0.60 | Rili}

R4 260 248 237 210 1.00

RS vk} 1.7 2.44 0.77 1.00

CALCUEATED AND OBSERVED DEFLECTIONS {m} OBSERVED SENSOR
DEFL.(mm) DISTANCE({mm)

U¥1L 0818367 0774180 0878375 -0.736998 -0.557403 o
UY2 -0.508461 -0.559243 0537592 -0.52M455 0623534 Rl
UY3 -0.349847 0433449 -D.362501 -0.413330  -0.450334 450
UY4 0124317 -0:214864 -0.116951 -0.230239  -D.184865 1000
UYS 0084989 -0.164908 0076148 -0.186734 -0.121877 L0
UYs -0.067494 -0.138711 -0.0355589 -DA&1L73  -0.086d445 1800
UY? -0.056343 -0.119815 -D.041763 -0.142035 -0.061993 2150




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 140 L: LOAD 1249 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa

SET 3 1 12 5
EY1 9097 8909 5938 937
EY2 4177 3908 2990 4372
EY3 159 i61 152 203
EX3 151 851 e 273
EY4 261 185 297 248
EX4 318 182 290 319
EXYS 282 288 261 2N
£X5 252 211 150 222

R3 158 1.56 200 1.37

R4 1.22 0.99 0.98 133

RS 090 0.73 0.58 .82

CALCULATED AND OBSERVED DEF] ECTIONS (mom)

UY1 -L164700 -1.174240 -1.215940 -1.057820
UY2 -0816782 0823670 -0.839233 -0.751994
UY3 -0.620072 0612116 0618179 -0569197
UYd 02431 -0.236988 -0.239423  -0.243345
UYS 064106 -0.162475 -0.164651 -0.171827
UYé -0.13173F 0132990 -0.133492  -0.138925
UY7 -0.112843  0.115753 -0.1140§2 -0.1E81335

9143
4433
26
155
i3
d
67
265
LI
111
.99

-1.0468%0
-0.743205
-0.563121
-0.245845
~0.176863
-0.145132
~0.125170

OBSERVED  SENSOR
DEFL.{mm) DiSTANCE(mm}

o
g
450

1000
1400
1800
2250

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULLMEg)
SET 8 2
EY1 246 (4743
EY2 3424 1033
EY3 305 189
EX3 184 344
EY4 220 202
EXd 451 501
EY5 59 122
EXS 123 26

R3 0.60 182
R4 210 2.48
RS 077 176

16

5713
2088
248
429
273
679
{12
213
173
2.49
1.90

6608
1625
£77
265
245
489
243
543
1.50
2.00
223

CALCULATED AND OBSERVED DEFLECTIONS (1am}

w1
UY2
U3
U4
s
UYs
Uy7

-1.166680
-0.834970
-0.654308
0364473
-0.295603
-0.2558140
0.224844

~1.225540
-0.885291
£.686157
434133
-.261032
-0.219582
0189669

-1,253340
D.870917
0.680632
0.404796
-0.341900
304552
-0.275887

-1.29549%0
-1804903
-0.551813
-1.196796
-0.134539
106844
-(.089192

14

3901
2200
264
475
164
408
105
152
3y
249
2.40

-1309330
0920463
726116
-0.437090
-0363085
0317220
-0.283007

OBSERVED SENSOR

oo
450
1000
1400
1800
2150




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 140 L: LOAD 1249 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL (MPg}
SET H3 4
EY1 TI23 6608
EY2 1826 1625
EY3 182 177
EX3 275 265
EY4 m 245
EXd 414 489
EYS 24 243
EX5 521 543

R 151 150
R4 187 200
RS 233 p>i}

6866
3913
189
344
202
s
122
116
182
2.48
176

T246

34U
303
184
220
462
159
123
0.60
210
0.77

CALCULATED AND OBSERVED DEFLECTIONS (mm}

LEAY
Uy2

Uyd
Uys

Y7

-1.181630
0818815
0577765
211546
-0.154165
0123362
0104245

-1.2954%0
-0.804503
0533813
0196726
-0.13453%
0. 808844
-0.080192

-1.225540
-0.885291
-0.686157
0.340133
-0.261052
-0.219582
-0.189669

~1.166680
-0834970
-0.654308
0364473
-0.293603
-0.255140
-0.274844

B8

2812
200
501
170
120
280
£76
251
70
241

-0.993209
-0.656683
-0.467380
-0.148452
-0.076246
-3.042601
-0.023771

OBSERVED SENSOR

kEH
430
1030
1409
13}
nse




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 140 L: LOAD 1457 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATED MODULI (MPa)

SET 3 9 7 15 10

EY1 9185 9322 9703 0709 7804

EY? 4697 4776 4925 4923 4963

EY3 167 163 156 155 154

EX3 216 200 143 109 106

EYd 299 299 300 243 268

EX4 634 654 ni 585 646

EYS 208 184 203 119 277

EXS 1M 416 206 514 678

R3 13t 123 1.56 070 0.68

R4 212 219 239 241 241

RS 218 226 101 234 2.45

i /] NS OBSERVED. SENSOR
DEFL{mm) DISTANCE(mm)

UYL -1322050 1367290 -1.353140 -E43dd20 -1376630 0

UY2 0044015 .0.080560 -0.990762 -LO3STL0 -0.963584 300

UY3 0713207 0755350 -0.763830 -0.782941 -0.705350 450

UY4 0298535 .0.320987 0343502 -0308888 -0.244914 1000

UYS 3220026 -D.247624 -D259278 -0.215998 -0.168246 1400

UY6 0190344  .0.215838 -0.226003 -0.182641 -0.144211 1800

UY7 171998 0195747 0204461 -0163793  -0.130001 2250

CALCULATED MODUL] (MPe}

SET 3 0 13 L3 14
EY1 6866 TUE 8992 (11 B069
EY2 3933 3424 3009 1625 2028
EY3 189 308 168 177 162
EX3 344 184 249 265 443
EY4 202 220 195 245 161
EX4 S01 462 485 489 £01
EYS 122 159 262 243 105
EXS s 23 449 543 W7

R3 1.82 0.60 151 1.50 273

R4 248 2.10 249 200 .49

R5 1.76 0.77 1.71 p &) 234

CALCULATED AND OBSERVED PEFLECTIONS {min} OBSERVED SENSOR
DEFLfmm) DRISTANCE(mn

UY: -1,429630 -1.360970 -1.357610 -1.511230 -1.7G823¢ 0
UY2 -1.032720 -D.974021 .0962513 -0.938%46 -1.226040 300
UY3 0800425 -0.763271 0722685 -0.646042 -DS56448% 450
UYd 0396776 0425169 0288172 -0.219369 -0.533027 1000
UYS -D.304526 -0.344830 -0.198334  -0.156944  -0.428025 1400
UY6 -0.256150 -0.297629 -0.158771 -0.124637 0370409 1800
UY? 0221255 0.262287 -0.137939 0104045 0329640 nso




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 140 L: LOAD 1457 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

i A ;
SET 16 14 H] 15 13
EX1 3962 7630 6608 9372 9162
EX2 1575 1m2 1625 295 4020
EY3 32 219 177 163 157
EX3 308 263 263 ] 09
EY4 227 189 5 U1 186
EX4 560 445 489 459 676
EYS 151 286 43 219 203
EXS 141 699 543 400 175
R3 133 1L.20 150 113 134
R4 146 136 2.00 218 2.36
RS 0.94 244 13 1.82 .86

CALCULATED AND OBSERVED DEFLECTIONS (jnm} OBSERVED SENSOR

DEEL{m) DISTANCEGum)

UY1 -1.518760 1377430 -1511230 -1534540 -E451050 [

UYZz 0952765 -0.866205 -0.938946 -1.024610 -1.0368B0 il
UY3 -0.68247% 0606216 -0.646042 -0.739007 -0.786196 4350
UYd 0317941 0233693 0229569 -0.284188 63432183 1000
UY5 -0.239844 -0.163734 -D.056944 -0.201208 -0.257171 1400
UY6 -0.193427 0131941 -0.124637 -0.16645% -0.221575 1800
UY7 -0.158213 -0.11337d4  -0.404045 0144908  -(.197502 2280




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6+ 140 L

"AREA" OFBASIN  LOAD1; 789 kPa LOADZ: 1249 kP LOAD 3: 1457 kPa

DEPTH ‘RATIO 1 [ 2 12 13 RATIg 3 1 12 5 ] HRAI’IO 3 9 7 15

(o i} (w/ro) (p/po) {| (p/po)
208 009 |L0,754 -0.735 -0.756 A.740 -0.734 0.943 {l-1.154 -1.154 -1.152 -L.158 -L158 0.925 $#1.347 -1.345 -1.348 .1.334
0.710 }1.018 41,011 -L.017 -0.969

&8 030 |L0.616 -0.570 -D.614 D574 0561 0.744 J1-0.873 -0.882 -0.894 -0.891 .0.891
1234 055 |10.409 -0.365 0397 0359 0347 0.476 {10.554 -0.568 -0.602 0575 0575 0.460 [[0.635 £0.623 -0.632 -0.560
2248 100 {|0.247 «0.214 -0.234 -0.211 -0.201 0.280 0342 -0.363 -0.398 -036] 0361 0292 R0.401 0.391 0.399 -0.341
372§ 1.65 |H0157 0,135 -0.147 -D.137 .128 0.179 [0.234 «0.255 -0.283 -0.243 -0.240 0.201 [10.289 -0.283 -0.292 -0.254
S19]| 231 L0107 -0.092 -0.099 -D.095 -0.087 0.122 J|0.167 «0.185 «0.205 -0.170 -0.166 0.143 [10.214 0212 0.219 -0.194
6671 296 |H.078 -0.066 -0.069 -0.069 -D.063 0,087 [L0.125 0,139 -0.154 -0.124 -0.122 0.106 [(0.167 0.167 0.170 1155
379] 391 {10052 -0.044 -0.047 0.046 -D.043 0.059 [L0.082 -0.090 -0.094 -0.082 -0.082 0.069 [F0.119 £0.128 £.112 -0.133
157)| S4 |F0.032 0030 -0.032 0.030 -0.029 0.039 J0.050 0.053 -0.051 -0.050 -0.051 0.041 [L0.074 0.082 D.062 0.097
J157] 14.03 {10.009 -0.010 -0.010 -0.007 -0.00% 0,011 j[0.010 -0.610 -0.009 -0.010 -B.010 0.088 [LO.015 0,014 9,011 -0.016
4157(| 18.48 {L0.005 -0.006 -0.006 0004 -0.005 0.007 }|-0.006 -0.006 -0.005 -0.006 -0.006 0.005 [L0.009 0.9 9,607 0010
5157|| 22.92 {10.004 -0.005 -0.604 -0.003 -0.004 0.005 }1-0.004 -0.604 -0.(HM4 -0.004 -0.004 0.003 L0007 0.007 -0.005 -0.007

AXIMUM DEFELCYION

DEPTH ﬁ:}mo 14 § 3 1w 1 RATIGf 8 2 16 5 14 "RA'I'IO 310 16 6 14 Ig«mo
(mum) || ztroy (p/po) || prpo)y )
20| 000 {Lo.745 0737 0744 0737 0741 0.938 {11163 -L.169 -L179 -L164 -1.192 0.940 [1.364 1357 -1.349 1358 -1.353 0.931
8]l 030 {lo.c07 0578 001 0574 -0.890 0.623 [10.909 -0.926 -0.985 -0.945 1022 0.767 [FLOST -1.060 -1.027 -1.103 -1.082 0.735
3| 055 Jlodzt 0379 -0.412 0373 0397 0.419 [Lo.613 0,622 -0.735 -0.687 -0.784 0551 [}0.726 0.715 £.652 0801 £.757 0501
224f| roo |lo.267 -0.234 0261 0234 0,250 0.263 [[0.409 -0.401 -0.488 .0.455 0541 0367 [[0.468 0.4T7 0,405 D530 D472 0323
32l 1es {f0170 -0.153 -0.169 -0.156 D158 0.171 [Ln278 0271 -0.301 -0.291 -0344 0238 [L0.316 0324 0.276 D339 289 0.212
siofl 231 {lo.a1s 0105 0116 -0.107 -0.103 0.116 {10189 -0.188 -0.197 -0.197 -0.219 0.158 [L0.219 0220 0.198 0.230 191 0.145
667[| 296 |[9.084 -0.075 .0.085 0.077 0071 0.085 [10.134 0,135 -0.139 0.143 -0.146 0.112 [F0.158 0.157 £.153 0167 0134 0.105
8]l 391 {lo.0s5 -0.049 0,056 -0.052 D046 0.055 [1-0.693 .0.085 -0.097 -0.091 -0.095 0.074 [£0.099 0,109 4.122 0107 4086 0072
157 514 |l0.033 -0.030 -0.034 0.032 -0.030 0.034 [L0.054 0,048 -0.055 -0.055 -0.058 0043 [L0.056 0.063 0.086 0.064 D051 0.044
3157)| 14.03 {{0.009 0.009 -0.011 -0.006 -0.008 0.009 [Lo.609 0.012 -0.010 -0.016 -0.0K1 0.009 [}0.014 -0.010 0.014 .0.019 D013 0.010
4157{| 13.43 ||0.006 -0.005 -0.007 0.004 -0.005 0.006 L0005 0.008 -0.007 -0.010 -0.008 0.006 [L0.009 0,006 0.009 .0.012 0.009 0.006
5157) 22.92 {lo.005 -0.004 -0.006 0,003 -0.003 0.004 [L0004 0,006 -0.005 -0.008 -0.006 21| 0005 [10.007 0,005 4.007 0.000 .0.007 : 0.008

)[EEﬁI
RATT 16 4 2 7 13

p/po)
0.935 [11.162 1164 <1169 1163 1169
0.751 [L0.937 0945 -0.926 0509 -0.945
0529 [L0.674 0.687 -0.622 D613 -0.674
0351 [L0.444 -0.455 -0.401 -0.409 0.456
0.231 [L0.283 0201 0.271 0278 -0308
0.156 [10.192 -0.197 -0.188 -0.189 .0.206
0,112 [L0.140 -0.143 -0.135 -0.134 -0.138
0.072 [L0.099 -0.091 -0.085 0.093 -0.082
0.042 [L0.065 -0.055 -0.048 -0.054 -0.054
0011 [L0.016 -0.016 0.012 -0.009 0,026
0.007 {10.010 -0.010 -0.008 -0.005 -0.015
11005 j1-0.008 -0.008 -0.006 -0.004 -0.012

[3 3 14 10 1 14 5 15
0.735 -0.739 -0.732 -8.735 -0.749
0597 585 0.589 -0.574 -0.618
.434 0393 -0.426 0387 -0.447
287 .0.253 -0.288 -0.258 -0.29%9
184 -0.171 -0.191 -0.176 -0.188
1125 0.118 -0.134 -0.112 -0.119
090 -0.085 -0.100 -0.085 -0.080
L058 0,053 -0.065 -0.059 -0.050
1035 -0.030 -0.036 -0.034 -0.030
L010 -0.007 -0.013 -0.005 -0.006
L0056 0,605 0.009 -0.003 -0.004
005 -0.084 -0.007 -0.003 -0.003

-1.357 1,358 -1.336
<1161 -L103 -1L.030
£.805 -0.301 0,697
£.541 0.530 -0.458
£.349 -0.339 0313
£.235 0230 0,222
0172 0167 0169
0.128 D107 0126
£.089 -0.064 -0.083
0.017 0.019 0015
20011 0.012 -0.009
0.008 -0.009 0007




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 470 L: LOAD 782 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa

SET

EYi
EXY1
EY3

9223
4735
160
438
271
589
167
250
173
217
234

£.805097
£.586146
-0.453843
.223749
0,173146
-0.14726%
-0.12855%

8994
4816
190
503
234
520
128
268
1.65
2.22
238

\G

746920
0542637
-0.421910
0217087
D.171015
-0.146593
0.128093

037
4658
157
d1t
263
450
123
291
261
171
236

£.816224
-.590369
-0.454464
0.2§9973
-0.169732
0144984
0.£27387

15

8748
4003
F24%
523
280
592
104
250
236
pALl
240

NS

-0.739200
-0534365
0419740
-0.237149
-0.195389
0471252
-0.152752

75842
4920

-0.714138
-0507943
-0.391223
-0.205786
-D.165559
-0.142970
-0.125961

OBSERVED,  SENSCR

PEFL.(tnm)

DISTANCE{nin)

300
450
1000
1400
1860
e

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATERMODULLQIT s
SET 10 3
EY1 7246 6866
EY2 342 3933
EY3 305 189
EX3 184 344
EYd 220 202
EX4 462 o1
EYS 159 22
EXS 123 216

R3 0.60 1.82
R4 210 2.48
R3 077 1.76

16

8992
3769
165
427
274
313
262
629
159
1.14
2.40

6608
1625
177
268
245
489
243
543
150
2.00
223

CALCUIATED AND OBSERVED DEFLECTIONS {mn)

UYL
uy2
Uyd
UYs
UYs

£.777919
L.541FR3
0.415877
£.229598
5.186479
D.1606297
5.1406358

0823418
577707
D.437375
-0.212551
£.164322
0.43731%
0.118376

0676299
04427714
-0.307397
-0.093700
D.057824
0.044337
0.036470

-DRE183L
-051R650
-03456562
-0.126125
-0.683322
-0.066373
-0.655291

14

9069
2028
162
443
166
413
105
247
273
2.49
234

-0.069264
-0.678683
-0.523400
-0.284482
-0.219288
-0.198193
-0.176165

OBSERVED

DEFL.(om)

SENSOR
DISTANCES

300
450
100G
1460
1RGO
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 470 L: LOAD 782 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET

EYlL
EY?
£Y3
EX3
EY4
EX4
EYS

7246
3424
305
184
220
462
159
123
.60
210
077

6866
3933
189
344

501
122
216
1.82
148
L.76

M
4697
162
239
7S
684
258
387
147
249
1.50

4759
4687
159

106

CALCULATED AND OBSERVED DEFLECTIONS {tmm)

Uyt
uy2

UY4
UYs
UYs
wy7

0777919
0541183
0418877
£.2293585
0.186479
0060267
-0.146398

-0.823418
0577707
0.437375
-0.2£2551
-0.164322
0.13791%
-0.118376

-0.741924
0.510734
-0.370824
-0.138300
-0.099518
-0.085230
£0.076302

0932753
-0.650760
-0.484400
0215296
-0.163550
-0.135548
-0.E26642

6608
1613
177
268
45
489
243
543
1.50
2.00
233

-0.861831
-0.518650
-0346502
-0.120125
-0.083322
-0.066373
-0.055291

OBSERVED SENSOR
DEFL.(mmy  BISTANCEGnn}

&
ko
450

1000
1400
£800
2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

SASKATOON: RWY 15-33: STA. 6 + 470 L: LOAD 1243 kPa

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MPa

SET 15 12 16 14 13

EY1 4373 2225 9504 9444 9157

EY2 2028 3614 3887 2441 I7R0

EY3 313 159 181 256 153

EX3 344 421 47 719 253
EYd 261 276 279 191 243

EX4 167 289 314 120 158

EY5 177 255 258 235 219

EX5 b3 | 831 50 34 521

R3 110 2.65 2.60 280 1.65

R4 0.64 1.05 1.13 0.63 0.65

RS 1.25 208 2.04 1.59 238

CALCULATED AND OBSERVED DEFLECTIONS () OBSERVED SENSOR
DEFL.(mm} BDISTANCE(min}

UY1 -1.080590 -1.086810 -0.993585 -0.960869 -1.289570 0
UY2 -0.687563 -0.701284 -0.643760 -0.611415 -0.886773 360
U¥3 -0.492152 -0.478685 -0.441975 -0.432373 -0.644%44 450
UY4 -0.216195 -0.129880 -0.124326 -0.169327 -0.237288 1000
UYS -0.14%08% -0.071661 -0.06817% -0.106792 -0.162367 1400
UY6 -0.109206 -0.049117 -0.044733 -0.072266 -0.133635 1800
UY7 -0.080840 -0.035594 -0.030439 -0.049776 -0.117566 2250

CALCULATED MODUTE(MPa)

SET 9 L] 16 3 6

EY1 7246 3576 5892 6866 6608

EY2 3424 1208 3785 3933 1625

EY3 305 592 199 189 177

EX3 184 527 434 344 265

EYd 210 276 189 202 245

EX4 462 289 343 501 489

EY3 159 105 1mn 122 243

EX5 123 248 325 216 543

3 0.60 0.89 2.18 1.82 1.50

Rd 2.10 1.05 1.82 2.48 200

RS 0.77 234 1.89 1.76 223

L, Y E OXN. OBSERVED SENSOR
DEFL.{mny) DISTANCE(mm)

UY1 -1.236510 -1.042740 -1.175480 -1.308830 -1.369890 0
UY2 -0.860217 -0.723912 -0.789984 -0.918273 -0.824401 300
UY3 -0.661042 -0.592967 -0.573931 -0.695213 -0.550770 450
UY4 0364945 -0.416278 -0.237577 -0.337853 -0.190940 1000
UYs -0.296411 -0.358096 -0.166692 -0.261193 -0.132442 1400
UY6 -0.254795 -0.317780 -0.129445 -0.219223 -0.105501 1800
UY7 -0.223483 -0.285695 -0.104112 -0.18816F -0.087885 2250




ANSYS FEM ANALYSIS: X-ANISOTROPIC MOBEL
SASKATOON: RWY 15-33: STA. 6 + 470 L: LOAD 1462 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

CALCULATEDMODULI (MPa)

SETF 15 [ 4 g 2
EY1 48 7351 7580 8137 6682
EY2 4149 4009 3473 4307 4198
EY3 2%0 342 286 348 217
EX3 555 758 756 787 4
EYd 200 E88 194 193 185
EX4 499 468 466 471 459
EYS 169 113 147 110 117
EXS 106 184 184 174 167
R3 191 222 2E4 2.26 2.09
R4 249 2.49 240 2.44 248
RS 1.89 1.64 1.26 1.58 142
N v 10N OBSERVED ~ SENSOR

DEFL.{mmn) DISTANCE{mnz}

UYL -L257110  -LI81190 -[.21226¢ -L.1268B0 -1.434660 ]

UY2 0503011 -0.857570 -0.855327 .0817269 -1.01883¢ 3ot
UY3 0710268 -0.687731 L.667480 -0.6538B15 -D.800506 430
VY4 0404122 D42HT1 0379353 -0393955 -0.430893 1000
UYS -0323575 0346500 0304420 0318442 -0335091 1400
Y6 -0.272704 0295409 257551 0268192 -0.283964 1800
Y7 0233553 0257122 0222061 0228374 0242558 250

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULY (MEa}

SET i3 16 14 E] 1
EYi 9624 8260 4060 8822 8854
EY2 7 3065 1967 2613 3100
EY3 287 341 347 488 363
EX3 763 530 942 362 3
EY4 288 67 175 166 254
EX4 303 509 423 442 557
EYS 23 175 126 41 08
EXS 210 196 64 306 105

R 2.66 1.53 272 0.74 2.04

R4 1.05 1.91 241 1.66 220

R5 1.1 142 0.50 1.27 0.51

CALCULATED AND OBSERYED DEFLECTIONS {mn) OBSERVED SENSOR
PEFL(wm)  DISTANCE(nm)

VYL -1.076840  -L.0§7030 -1349040 -0985000 -0.976219 Q
UY2 -0.731746 -0.710508 -D200566 -0.63657d  -6.644547 L]
VY3 .D.548505 -0.531888 -D.74307% -0475203 -0.480870 450
UY4 0.267614 0271427 044972 -0255340 -0.240693 1090
UYS 0195676 -0.204568 0366263 -0.198451 -G.174884 1400
UYs -0.150058 -0.162787 0307174  -0.163722 -G.132159 1800
UY7?7 0144504 0131169 0259180 0138471 -0.09906! nso




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
SASKATOON: RWY 15-33: STA. 6 + 470 L: LOAD 1462 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

1.CU M

SET 5 13 12 14 4
EYi 3874 8441 T80 3869 7246
£Y2 4663 3199 kKRR 3858 342
EY3 389 305 224 st 305
EX3 320 524 46 964 184
EY{ 163 207 203 276 20
£X4 407 515 308 1 £62
£Y5 109 125 137 123 159
EXS 261 77 293 297 123

R3 082 172 1.86 2N 0.60

Ré 149 249 2.49 0.98 218

RS 141 523 216 2.42 0.77

CALCULATED AND OBSERVED DERLECTIONS (mng} OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)

VYL -L308690 1222340 -1364750 1090940  -1.45437¢ U
UY? 0913720 0851339 0939457 -G.763756 -1LOLET7RG 00
Y3 0724978  -D.457921 0705785  -0.597780  -0.77750% 450
Y4 0420182 0346519 0345922 -¢354717 -0.420243 1000
UYS 0335799 -0.292804 0267567 -0.288751 -D348635 1400
UYs 0181109 L.247121 0223575 -0.245430  -D299686 1800
UY7? 0240105 0212618 0191279 -0.211972 -0.262858 2150




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL i
SASKATOON: RWY 15-33: STA.6+470L ‘

DISTRIBUTION OF VERTICAL STRESSES

»ARFA" OF BASIN LOAD 3: 1462 kPa
DEPTH 8 215 8 15 6 8 9 2 ’RATIO
(mm) (p/po)
18 0,728 D723 0.728 -0.729 L1376 -1.384 1380 1380 -1.372 0.943
58 0578 .563 -0.586 0577 L1137 <1169 -1.162 -L157 -L120 0.786
103 -0.404 0383 0.422 -D.404 10.847 D.898 0,892 D550 -0.814 0.593
201 .265 0.246 0.277 -0.263 L0576 0.615 -0.612 0593 0544 0.402
354 D176 0.164 -0.174 0171 10.364 0377 0383 0358 0.346 0.250
506 D121 .15 D116 -0.114 10,233 0232 0.243 D219 0.226 0.158
659 -0.088 -0.084 -0.081 -0.081 NO COMPUTATIONS 0,156 -0.146 -0.158 0,138 -0.157 0.103
874 D061 0.053 -0.050 -0.054 L0.104 0.085 -0.092 -0.085 -0.109 0.065
1151 -D.038 0.031 -0.028 -0.032 L0064 0.050 0.054 -0.051 0.063 0.039
1790 0,008 0.008 -0.008 -0.008 H0.014 -D.012 0011 0.012 -0.012 0.008
2190 D005 0.006 -0.005 -0.006 L0009 0,008 -0.007 0.008 -D.008 0.006
3790 -0.004 -0.005 -0.004 -0.005 L0.008 0.007 £0.006 -0.007 -0.006 0.005
MAXIMUM DEFLECTION
DEPTH I 13 6 14 e ﬁl 15 12 16 4 15 1 14 4 1 RATIO
{mm) (p/po)
18 -0.730 0.724 0.733 -0.729 11,179 -1.152 -1.156 1172 -L140 L1375 1373 1407 1373 1377 0.944
58 0583 0558 -0.587 -0.588 L0.999 -0.923 -0.932 -1.080 0872 L1155 1148 -1.263 -1.163 -1.164 0.806
103 D412 0.376 -0.411 -0.431 L0.780 -0.677 «0.686 -0%05 -0.595 L0.898 D887 -1.0S8 -D.934 0.902 0.641
piild 0275 0.247 0.274 -0.293 -0.553 0.486 -0.492 0595 D402 L0.640 0,603 -H.748 0.664 -0.618 0.448
354 0134 0171 -0.182 -0.187 -0.349 L0352 0353 -0393 -0.283 0,421 0360 0437 -D.403 0.364 0.271
506 <0126 £.123 -0.824 0125 F0.216 -0.255 -0.254 -0.250 0201 L0.274 0224 0,254 0,246 0.222 0.167
659/ -0.090 -0.093 -0,089 -0,089 10139 0.189 -0.186 -0.154 0.148 L0.179 .148 -0.149 0157 0.143 0.106
874 0060 0.067 -0.056 -0.059 [0.084 0111 -0.114 -0.085 -0.096 L0.097 0095 0.077 0.094 0.089 0.062
1151 04036 0.043 -0.032 -0.036 0.051 -0.066 «0.069 -0.055 -0.061 L0.053 0058 0,040 -0.056 0.051 0.035
1790 -0.008 -0.008 -0.009 -0.009 L0.012 -0.020 -0.020 -0.017 0017 L0.015 0.011 -0.007 -0.012 0,007 0.007
2790 -0.005 0.005 -0.006 -0.006 L0.007 «0.012 0,012 -0.010 0010 L0.010 0.007 -0.005 0.008 -0.004 0.005
3790 D004 0.004 -0.005 -0.005 -0.006 -0.010 -0.010 -0.008 -0.007 L0.008 0006 £.003 0.006 -0.003 0.004

S VALUE OF DEFLE S

DEPTH ltR;\TIO 8 2 14 13 5 ﬁl 9 14 16 3 L3

{mm}}} (z'ro)
188 008 {10,724 -0.729 -0.721 0.735 4.726
S8l 026 {0571 0.584 -0.550 -0.584 -0.596
03|} 046 |H0.410 -0.417 -0.367 -0.398 -0.457

201|f 089 {[0.289 -0.284 -0.246 -0.269 -0.317
3541 157 |M.195 -0.190 -0.177 -0.188 -0.202
506l 225 {[0.131 -0.130 0131 0.132 0.135
659l 2.93 {[0.092 -0.092 -0.102 .0.097 0097
874[f 3.88 |10.064 -0.058 -0.080 -0.062 -0.063

1151 512 {}0.039 .0.034 0.054 -0.036 -0.039

1790f| 796 {10,006 -0.008 -0.008 .0.010 -0.011

2790[1 12.40 {|0.004 -0.005 -0.005 -0.006 -D.007

3790||_16.8d {10.003 -0.004 -0.003 -0.005 -0.005

(p/po)
0.942
0.783
059
0.423
0.276
0178
0.118
0.074
0.045
0.010
0.007
0.005

15 16 1z 14 4

HL151 -1.198 -L.170 -1.159 -L154
HL.908 «1.082 -0.962 -0.928 0948
H0.652 -0.928 -0.711 -0.663 -0.726
10459 -0.680 0.495 -0.451 0503
H0.311 ~0.406 -0.334 -0302 0321
-0.208 -0.233 -0.226 -0.206 -0.215
H0.147 -0.136 0159 -0.147 -0.155
H0.102 -0.076 ~0.104 -0.093 D101
10,861 -0.042 -0.066 -0.054 -0.062
HO.009 -0.011 -0.015 -0.012 -0.017
H0.006 -0.007 -0.010 -0.608 -0.010
F0.004 -0.006 -0.007 -0.006 -0.008

FL.399 -1370 1364 «1.401 -1.354
FL.181 -L136 -L108 -1.233 -L067
[0.891 0868 0820 -1.011 -0.766
[0.623 0,602 0570 4.757 0539
H0.394 0380 0379 0.500 -0.365
}0.244 .243 6254 0314 -0.245
H.159 -0.162 £.176 0.193 -0.172
HL110 -0.104 -0.107 0,101 0,120
.073 064 0063 -0.057 0.072
H.016 -0.015 -0.016 0015 -0.011
[0.011 0,010 -0.011 -0.011 -0.007
HL.009 -0.009 0.009 0,009 0.005




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5+ 100 R: LOAD 752 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

ED M
SET ] 14 11 7 10
EY1 6762 5933 6313 6024 6064
EY2 3362 5096 840 4103 3204
EY3 2811 3989 98¢ 2699 3574
EY4 335 351 251 251 251
EYS 288 264 29 281 267
EY6 245 228 224 238 229
OBSERVED SENSOR
DEFL.(mm} DISTANCE{mm)
Uy1 -0.173986 -0.169238 0177312 -0.188717 -0.189544 0
uy?2 -0.119942 -0.121238 -0.125557 -0.131872 -0.132977 300
Uy3 -0.081195 -0.085430 -0.087527 -0.088584 -0.091701 614
uv4 -0.056%14 -0.061208 -0.062378 -0.0608%7 -0.064584 914
vUYs 0041543 0.045141 0045959 0043608 -0.047070 1219
uYe -0.031662 -0.034493 -0.035221 £.0327%6 -0.03579% 1524
uY7 -0.025218 -0.027425 -0.028157 -0.025953 -0.028528 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULLMEs)
SET 12 10 9 2 8
EY1 7417 5531 4748 7236 6515
EY2 5387 3660 2893 3829 4011
EY3 2903 2844 2716 2164 3080
EY4 349 384 291 423 475
EYS 285 226 297 221 146
EYeé 246 207 210 193 204
C y 7 NS {m OBSERVED SENSOR
DEFL (nun} DISTANCE{mm)
Uyl -0.168255 -0.211218 -0.214041 -0.217676 -0.234971 ¢
uy2 -0,122040 -0.154608 -0.148338 -0.165794 -0.184274 300
Uyl -0.086883 -0.115384 -.105152 -0.127968 -0.146064 614
UYd 0664031 -0.089979 -0.073085 -.103016 -0.£18923 914
uUYs -0.049237 -0.073155 -0.063070 -0.087312 -0.099480 1219
VY6 -0.039549 -0.061842 -0.05291% -0.076158 -0.085673 1524
UY7 -0.033131 -0.054190 -0.046273 -0.068467 -0.076062 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5+ 160 R: LOAD 752 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL (MPa)
SET 12 9
EY1 7417 4748
EY2 5397 2893
EY3 2993 1776
EY4 349 291
EYS 285 297
EY6 246 210

-0.168255
-0.122040
-0.086883
-0.064031
-0.049237

-0,214041
-0.148338
-0.105152
-0.079085
-0,063070

10

53531
3660
2844
384
126
207

-0.211218
-.154608
-0.115384
-0.089979
-0.073155

7136
3829
2164
413
221
193

-0.217676
-0.165794
-0.127968
-0.103616
-0.087312

14

6736
3026
3707
251
297
102

-0.227607
-0.169425
-0.127069
-0.099542
-0.081273

OBSERVED SENSOR
DEFL.{mm DISTANCE(mm)

and
614
914
1219




ANSYS FEM ANALYSIS: [ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: §TA. 5 + 100 R: LOAD 1040 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

) MPa
SET 13 7 4 10
EY1 7857 T987 7802 7990
EY1 5633 5352 5691 3834
EY3 3956 3465 2175 3957
EY4 499 499 497 499
EYSs 208 278 299 298
EY6 224 245 241 203

OBSERVED. SENSOR
DEFL.{(mm) DISTANCE(mn)

UY1 -0.198470 -0.20209% -0.208772 -0.212715 -0.225859 0

uy2 -0.144217 -0.145779 -0,148561 -0.151920 -0.159318 300
UY3 -0.104739 -0.104239 -0.103957 -0.109958 -0.111705 614
Uyd -0.078429 -0.076670 -0.075742 -0.082823 -0.081199 914
Uys ~0.060639 -0.058143 -0.057449 -0.064601 -0.061160 1219
Uye -0.048394 -0.045514 -1.045238 -0.052048 -0.047630 1524
uy7 -0.039882 -0.036847 -0.036931 -0.043275 -0.038525 1819

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)
SET 12 106 Y 2 8
EYI 417 5531 4748 7236 6525
EY2 5397 3660 1893 3829 4011
EY3 2993 2844 2776 2164 080
EY4 349 384 291 423 475
EYS 285 226 297 221 146
EY6 46 07 210 193 204

QBSERVED SENSOR
DEFL.{mn) DISTANCE(mm}

UY1 -0.232694 -0.292110 -0.296014 -0.301041 -0.324960 0
UY2 -0.168779 -0.213820 -0.205148 -0.2292%0 -0.254848 300
Uy3 0120157 -0.159573 -0.145422 -0.176977 -0.202004 614
Uy4 -0.088553 -0.124438 -0.109372 -0.143298 -0.164468 914
UYs 0068094 -0.101171 -0.087225 -0,130756 -0.137579 1219
uye -0.054696 -0.085526 -0.073586 -0.105321 -0.118483 1524
UY7 -0.045820 -0.074943 -0.0639%4 -0.094688 -6.105192 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5+ 100 R: LOAD 1640 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 12 9
EY1 7417 4748
EY2 5397 2893
EY3 2593 2776
EY4 349 251
EYS 285 297
EY6 246 210

Uyl
[3) ¢
UYy3
uy4

-0.2326%4
-0.568779
-0.120157
-0,088553
-0.068094

-0.296014
-0.205148
-0.145422
-0.109372
-0.087215

1)

5531
3660
2844
384
226
207

-0.292110
-0.213820
-0.159573
-0.124438
-0.101171

7236
3819
2164
413
21
193

-0.301041
-0.229290
0176877
-0.143298
-0.120750

4839
2088
2339
461
184
192

-1.331952
-0.232886
-0.172568
-0.135269
-0.110200

DEFL (nm) DISTANCE(mm)
0
300
614
914
1219




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5 + 100 R: LOAD 1342 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULE(MPa)

SET 6 4 11 10 15

EY1 6646 6963 8936 6487 6954

EY2 4142 4238 4838 3173 3764

EY3 2948 3819 3512 2768 3260

Ev4 330 251 251 251 257

EYS 299 298 pLY 282 274

EY6 237 246 247 237 239

DEFL.{mm DISTANCE(mm)

Uyl -0.312654 -0.313310 -0.323141 -0.333535 -0.328744 0
uy2 1220520 -0.226843 -0.232575 -0.234036 -0.234536 300
UY3 -0.153659 -0.159935 -0.163218 -0.159282 -0.162734 614
uY4 0111523 {.115488 -0.117550 .111787 -0.116109 914
Uys -0.084865 -0.086853 -0.088532 -0.081962 -0.086311 1219
UY6 -0.067685 -0.068508 -0.070161 -0.063076 -0.667251 1524
UY7 -0.056392 -0.056696 -0.058426 -0.650933 -0.054965 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL MPa)

SET 12 15 14 10 9

EY1 7417 5724 6736 5531 4748

EY? 5397 5942 5820 3660 2893

EY3 2993 3876 3591 2844 2776

EY4 349 256 253 3% 91

EY5S 283 299 297 226 297

EY$6 246 159 107 07 210

N ERY ALE { OBSERVED SENSOR
DEFL.(mm} DISTANCE(mm)

Uyl 0300264 0339975 0375675 0376934 0381972 0
Uy  -0.217790  -0.250735  -0.28%472 0275910 -0.264720 300
UY3l 0155049  -0.181356 0219651  -0.205011 -0.187651 614
UY4  -0.114268  -0.134400 0171587 0160573 -D.141132 914
UYS  -0.087868  -0.103650  -0.13015¢  -0.130s50  -0.112554 1219
UYs 0070578 -D.OB3350  -0.116931 -0.110361 -0.094439 1524
UY?7  -0859125 0069706  -0.101353 0096705  -0.082577 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5+ 100 R: LOAD 1342 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (hPa)

SET

EYi
EY2
EY3
EY4
EYS
EY6

CALCULATED AND OBSERVED DEFLECTIONS {(mm)

12

417
5397
2993
kLY
285
246

0.300264
0.217790
0.155049
-0.114268
0087868

14

7835
e
a702
460
169
249

-0.322602
-0.231924
-0.166804
-0.121651
-0.091742

4748
2893
276
29
297
210

0.381972
0.264720
0.187651
0141132
-0.112554

13

4081
5831
1598
m
173
249

-0.394498
-0.279713
-0.189309
-0,129771
-0.091775

0

5531
3660
2844
384
126
107

0376934
0.275910
0.205911
0.160573
0.130550

OBSERVED SENSOR
DEFL.(mm) DISTANCE{(mm)

300
614
914
1219




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 5+ 100 R: LOAD 1525 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.

CALCULATED MODULL(MPa)
SET 15 3 14 5 16
EY1 7920 7527 7667 6874 7298
EY2 2789 2169 2121 3509 5636
EY3 3358 3981 1629 3422 3736
EYd4 262 486 290 295 480
EYS 298 294 293 287 142
EYs 1 237 201 226 217

OBSERVED SENSOR
DEFE.{mm) DISTANCE(mm}

UY1 -0.384791 -0.370679 -0.425878 -0.402224 -0.390994 0

UYy2 -0.268841 -0.258629 -0.288883 .292395 -0.301717 300

UY3 -0.183147 -0.187596 -£.1900-49 0.212027 -0.227533 614

UYd -0.129668 -0.144393 -0.133630 -0.161150 0.172369 914

UYs5 -0.096137 -0.116363 -0.100017 0129110 ~0.132152 1219

UY6 -0.074885 0097736 0.079122 -0.108722 -0.103356 1524

UY?7 -0.061178 -0.085220 -0.065584 -0.095522 -0.083234 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

SET 4 12 13 9 11
EYi 6158 7527 6144 7504 5075
EY2 2604 2168 3652 2387 445¢
EY3 Kk} 3953 1982 3072 2608
EYd4 389 288 260 42 391
EYS 211 294 230 211 252
EYs 1 237 246 228 3

OBSERVER, SENSOR
DEFL.(mm) DISTANCE{mm)

Uyl -0.394638 -0.405242 -0.406764 -0.422632 -0.422867 0

Uy2 -0.275387 -0.283736 -0.293277 -0.3031065 -0.306082 300
Uyl -0.193691 -0.200279 -0.207674 -0.221528 -0,223830 6ld
UY4 -0.140520 -0.149313 -0.150609 -6.170252 -0.171484 914
UYS5 -0.104986 -0.147450 -0.113689 -0.136296 -0.138113 1219
UYé6 -0.081090 -0.097293 -0.090103 -0.113449 -0.116520 1524
oYy -0.065067 -0.084371 -0.075118 0098054 -0.102368 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-36: STA. 5+ 100 R: LOAD 1525 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa)

SET 14 12 13 4 9
EY1 6206 7527 7854 6158 7504
EY2 5714 5171 1520 2604 2387
LY3 3824 3981 1854 3316 3072
EY4 270 s 268 389 422
EYS 298 294 298 211 211
EY6 248 237 246 pa | 218
CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERYED SENSOR

DEFL.(um)  DISTANCEGmn)

uY1 0353223 -0.356907 0392230 0394638 -0.422632 0
UYZ  -0258372  -0.267868 0269522 0275387  -0.303103 300
UY3  -0.183126  -0.97173 0176988 -0.193691 0.221528 614
UY4 0132591 0.149340  -0.121826  -0.140520  -D.170252 514
UY5  -0.100318  -0.118095  -0.0887i0  -0.104986  -0.136296 1219
UY6  -0079933 0097867  -0.068450  -0.081050  -D.113449 1524
UY7  -0066982  -0.084757  -0.055731 0065067  -0.098DS4 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30; STA. 5+ 100 R

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN  LOADL: 75242

DEPTH“RATigl 6 W1

()
24
7

120
170
214
252
340
480
62
875
1159
1900

MAXTMUM

DEPTH])|RATIC

(wim)
24
"

120
170
214
252
340
480
692
875
1159
1900

Zlao
0.16
047
0.50
113
1.43
1.68
2.27
3.0
4.61
883
793

H0.708 -0.720
[-0587 -0.626
L0416 <0456
H0.262 -0.280
-0.160 .162
0,103 -0.099
1065 -0.059
L0.040 -0.037
|0.025 -0.023
0010 -0.01¢0
L0005 D005
HO.003 0.003

12.67

o
016
¢.47
0.80
113
143
168
227
3.20
4.61
543
193
12.67

CFLECTION

AL714
1605
0437
275
-0.162
-0.096
-0.057
-0.036
-0.023
0010
=0.005
-0.003

RMS VALUE OF DEFLECTIONS

DEPTH]| [R:\Tlg

{mm)
24
7

120
170
214
52
340
480
692
875
159
1900

/o
0.16
0.47
0.30
Li3
143
1.68
2.27
3.20
4.51
583
773
12.67

H0.713 -0.714
-0.603 -0.608
L0.427 -0.443
H0.256 -0.234
-0.150 -0.175
L0.098 0111
F0.062 -0.069
10.038 -0.043
F0.023 -0.026
1-0.009 -0,010
F0.005 -0.005
H0.603 -0.003

0,715
-0.610
-0.443
0281
-D.173
113
-0.069
«0.039
-0,023
.09
2005
-0.003

1 10

-0.713 -0.711t
-£.601 0599
-0.425 0432
0256 -0.274
0148 0162
-0.093 -0.094
459 0.057
£.039 -0,038
-0.025 -0.024
«0.010 -0.010
0.6 -0.006
0.003 -1.003

NO COMPUTATIONS

0.707 -0.706
0583 0583
0.410 -0.417
£.255 269
0160 0,162
0111 0096
0069 -0.058
0,038 -0.038
£.022 0023
0009 -0.007
0,005 -0.004
0007 -0.002

pipo

JOAD Z: 1040 KPn

13 7 4

£0.990 -0.988 -0.936
[0.847 -0.839 -0.330
L0.612 -0.601 -0.581
L0.379 0370 -0.345
[0.228 -0.223 -0.209
L0.148 -0.147 0150
H0.090 -0,080 -0.096
L0.052 0,052 0.055
10.030 -0.030 -0.032
L0.011 -0.012 -0.012
10.006 -0.007 -0.007

LO.003 -0.003 -0.003

HRATIO 12 10 9

10.987 -0.989 -0.988
L0.835 -0.844 -0.841
[0.590 -0.613 0.612
+0.354 -0.389 -0.393
10.207 -0.240 -0.242
10.136 -0.157 -0.154
10.085 -0,095 -0.096
10.052 -0.054 -0.060
L0.032 -0.031 -0.03¢
+0.013 <0013 -0.013
L0.007 -0.007 -0.007
L0004 -0.004 -0.003

H0.987 -0.988 -0.989
+0.835 -0.841 -0.844
0590 -0.612 -0.613
H).354 -0393 -0389
£0.207 -0.242 -0.240
L0.136 -0.154 0.157
0.085 -0.096 -0.095
10,052 -0.060 -0.054
L0.032 -0.036 -0.031
[0.013 -0.013 -0.013
+0.007 -0.007 -0.007
FO.004 -0.003 -0.004

1

-0.980
-0.818
-0.589
-0.383
-0.240
-0.154
-0.093
0054
-0.031
011
0006
-0.003

2

-0.977
«0.807
«0.567
<0353
£.221
0,154
£0.095
0.053
0030
-0.012
-0.007
-0.603

2977
-0.807
-0.567
-0.353
«0.221
0.154
-0.095
0053
-0.030
-0.012
=0.087
~0.003

-0.950
-0.845
-0.603
-0.367
-0.224
0,155
0097
«0.055
0032
-0.013
£.007
-0.004

.987
«0.838
-0.604
-0.381
£.233
£.152
-0.088
«0.046
0.026
D12
0D.007
-0.004

-0.97%
-0.818
-0.601
-0.410
£.273
«£0.186
-0.111
-0.058
0031
0012
-0.007
-0.003

[

11.270
L1068
H.761
£0.470
£0.281
+0.181
114
H).071
0.043
0017
H0.009
005

1.273
1.077
0.762
0457
0.26%
0.175
0.110
0.067
H0.041
10.016
10.009

H0.005

1.273
L1077
0.762
H0.457
40.268
10,175
10.110
10.067
+0.041
+0.016
FO.009
10.005

-1.272
-1.073
-0.763
-0.466
0.266
-0.157
«0.096
0,065
-0.042
0.017
-0.009
-0.005

15

-1.290
-L130
0820
-0.485
0,269
4.160
-0.059
-D.066
0041
A.015
-0.008
-0.004

-L155
«1.027
-0.736
~0.458
0309
0,195
0113
-0.061
-0.035
£.015
-0.009

11

1281
1103
2792
D47
0268
0162
0.100
0067
-0.043
007
2,010
0005

14

1280
1,098
-0.782
0459
0254
0153
0.095
0063
039
0.013
007
0,004

-1.275
-1.085
«0.790
0507
0312
0,19
-0.123
£.077
-0.047
0017
-0.609

LOAD 3: 1342 kPa

10

-1.266
=1.656
-0.745
-0.456
«0.268
-1.169
~1.106
-1.068
.943
0017
-0,(H9
005

10

-1.276
-1.489
-1.791
0502
369
-0.202
«0.123
-0.070
<0041
-0.017
-0.009
0005

-1.295
-1.143
1812
0448
-0.248
-0.173
-0.112
-0.068
-0.042
«.018%
-£0.010

0005 0005 -0.005

-1.264
=LO50
-0.742
-0.458
~0.268
-0.163
-0.101
-0.066
0.042
-0.017
-0.010
-0.005

-1.275
-1.085
-0.790
0507
0312
0.199
0123
0077
-0.047
-0.017
-0.009
0.5

-1.276
-1.089
-0.791
-0502
1309
-0.202
-0.123
0470
-0.041
«0.017
0.9
-0.005

ppo
0947
0.797
0567
0346
0.201
®124
o077
0.050
0.032
0.003
0007

lEmo 15

L1416
1136
H0.795
LOS1S
+0.314
L0191
0120
+0.083
0,054
L0.021
-0.011
L0005

4 o003

0.308
0580
0358
0.215
0.141
0.087
0.051
0.030
0.012
0.607

L1461
1269
0910
0535
H0.295
H.176
Hitt
+0.078
H0.051
0.021
H0.012

1.003

-0.006

3 14

<1417 <1397
-1142 1075
-0.822 0.727
0567 D471
0373 0304
-0.238 -0.212
-0,145 -0.140
0088 -0.491
-0.051 -0.056
~0.020 -0.021
-0.011 -0.011
-0.005 -0.005

NO CO MPUT.»\TION;

«1.449 -1.411
-L.232 -L118
0876 -0.759
0526 0471
-0.298 -0.290
D179 0198
0111 -0.130
0076 085
0.049 -0.054
-0.021 -0.022
0011 -0.012
05 -0.006

LOAD 4: 1525 KPn

5

1436
1193
0849
0536
£320
0096
-0.123
0083
0452
-0.020
-0.m1
0005

«1.434
-L1%
-0.360
0567
0357
0225
«0.134
0078
«D.046
£.020
0011
0,006

16

-L453
<1.244
850
0536
6308
-0.190
0109
«0.060
0,035
0.018
0011

06

~1416
-1.139
-0812
0548
<0355
-0.231
«0.139
£.07%
-0.046
-0.019
«£011
-0.005

ﬁmmo

pipe
0.934
0.759
0536
0344
0212
0.135
0.083
0053
0.033
0013
0.007
0.004




ANSYS FEM ANALYSIS: ISOTROPIC MOBEL
THUNDER BAY: RWY. 12-30: STA. 5+ 300 R: LOAD 730 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 13 9 11 16 15
EY1 6659 417 5764 7182 6829
EY2 5362 5397 5199 4803 4030
EY3 3325 2993 1318 2130 2158
EYd4 443 349 433 329 253
EYS 288 285 291 295 293
EY6 230 246 232 201 185

DEFL.(mm) DISTANCE(mm)

Uyl -0.163%95 -0.176975 -0.183690 -0.196992 -0.215970 0

Uy2 -0.115395 -0.125621 -0.125424 -0.136359 -0.150460 300
UY3 -0.079%69 -0.086611 -0.081757 -0.091527 -0.1H00497 614
Uv4 -0.057752 -0.062450 -0.057040 -0.065133 -0.0TI058 914
UYs5 -0.043489 -0.047365 -0.042357 -0.049197 -0.053570 1219
UY6 -0.034035 -0.037694 -0.033051 -0.039047 -0.042643 1524
uy7 -0.027628 -0.031345 -0.026867 -0.032271 -0.0354306 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL (MPa}
SET 12 10 9 2 8
EY1 7417 5531 4748 7236 6515
EY2 5397 3660 1893 3820 4011
EY3 2993 2844 2716 2164 3080
EYd 349 384 291 423 475
EYS 185 226 297 221 146
EY6 246 207 210 193 204

OBSERVED SENSOR
DEFL.(mm) DISTANCE{mm)

Uyl -0.180978 0.224675 -0.227330 -0.232234 -0.249102 Q

uy2 -0.127857 -0.161297 -0.153987 -0.172592 -0.191621 300

Uy3 -(.087533 -0.116307 -0.105378 -0.129101 -0.146831 614

uUYd -0.062605 -0.088256 -0.077454 -0.102026 A.116022 914

uUvYs 0047212 H.070462 -0.0561001 41.084562 -0.095011 1219

UYs 0037468 -0.058932 0080714 -0.072996 0.080895 1524

UY7 -0.031138 -0.051346 -0.044089 0065226 -0.071600 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5+ 300 R: LOAD 730 kPa

OPTIMIZATION CRITERION: RMS YALUE OF DEFLECTIONS.

CALCULATED MODULY(MPa)
SET 12 14
EY{ 7417 5128
EY2 5397 5778
EY3 2993 3589
EY4 349 252
EYS 285 1297
EY6 246 149

UYs
UY6
uy?

-0.180078
-0.127857
-0.087533
-0.062605
-0.047212
-0.037468
-0.031138

-0.211426
-0.154652
-0.108531
-0.07893%
-0.060324
-0.048201
-0.039968

4748
2893
2776

291

2937
210

-0.227330
-0.153987
-0.105378
-0.077454
-0.061001
-0.050774
-0.044089

10

5531
3660
2844

384

226
207

-0.224675
-0.161297
-0.116307
-0.088236
-0.070462
-0.038932
-0.051346

15

7331
5930
3349
151
259
110

-0.220633
-0.169144
-0.124787
-0.095212
-0.075695
-0.062361
-0.052024

OBSERVED SENSOR
DEFL. (nn} DISTANCE(mm)

300
614
914
1219
1524
182¢




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 5+ 300 R: LOAD 1001 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULY (MPa)
SET 2 1 13 10 15
EY1 6609 7251 7924 7614 7901
EY2 5668 4899 5137 4205 5690
EY3 3629 3357 3742 3776 3659
EY4 496 489 446 401 364
EY5 195 278 152 298 299
EY6 202 209 213 199 219

OBSERVED SENSOR
DEFL.(num) DISTANCE(mm)

UY1 -0.229474 -0.234730 -0.2380149 -0.240047 -0.234462 0

UY2 -0.164111 -0.167236 -0.170213 0170278 0.167227 300

UY3 -0.115196 .116596 -0.118597 -0.118466 -0.114434 614

UY4 -0.083941 -0.084004 -0.085138 -0.085548 -0.080950 914

UYs 0063672 -0.061749 -0.063416 0064371 -0.059804 1219

UYe -0.050095 -0.048574 -0.048984 -0.050340 -0.046118 1524

uy7 0040779 -0.038972 -0.039246 -0.040809 -0.037028 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULLMPa)
SET 9 7 6 16 13
EY1 7417 5531 4748 4763 6604
EY2 5397 3660 2893 5609 2922
EY3 2993 2844 1776 3227 3738
EY4 349 384 291 252 298
EYS 285 226 297 293 297
EY6 246 207 210 148 102

OBSERVED. SENSOR
DEFL.{mm) DISTANCE(mm
Uyl -0.246929 -(.308081 -0,311722 -0.315495 -0.325780 ]
uyz2 -0.175322 221176 -0.211152 0.235070 -0.237870 300
Uy3 -0.12602% -0.159484 -0.144498 0.170018 -0.175592 614
Uvd4 -0.085846 -0.121089 -0.106207 -0.128724 -0.136110 914
UYs -0.064739 -0.096620 -0.083646 -0.103005 -0.109977 1219
uUYeé -0.051378 -0.080809 -0.069623 -0.086360 -0.091715 1524
uY? -0,042698 -0.070407 -0.860456 -0.075087 -0.078497 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5 + 300 R: LOAD 1001 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI P2
SET 12 9
EYi 7417 4748
EY2 5397 2893
EY3 2593 1776
EY4 349 291
EYS 285 297
EY6 246 210

UYi
19093
19} £
UY4
UYs

UY?7

0.246929
-0.175322
-0.120029
-0.085846
-0,064739
-0,051378
-0.042698

-0.311722
-0.211152
-0.144498
-0.106207
-0.083646
-0.069623
-0.060456

10

5531
3660
2844
384
226
207

-0.308081
-0.221176
-0.159484
-0.121019
-0.096620
-0.080809
-0.070407

13

3330
5416
3147
255
250
142

0318409
-0.226721
-0.156803
-0.1%3554
-0.087090
-0.070029
-0.058406

14

3102
4334
3747

252

97
123

-0.337066
-0.238248
-0.167191
-0.123201
-0.095910
-0.077962
-0.065485

DEFL.(mm}

DISTANCE(mim

0
300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 5 + 300 R: LOAD 1305 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 10 14 13 15 16
EY1 417 5576 5262 5342 4794
EY2 5387 5105 3362 4083 4970
EY3 2993 3477 3325 1836 3058
EYd 349 252 253 434 252
EYS 285 290 288 298 293
EYo 246 234 230 245 239

OBSERVED, SENSOR
DEFL.(mm) DISTANCE(mm)

[0)4] 0.321590 -0.340708 -0.345260 -0.334147 -0.354790 0

uy: -0.229061 -0.238502 -0.241926 -0.218033 -0.246671 300
UY3 -0.156561 -0.158087 -0.160201 -0.140602 -0.162726 614
Uy4 -0.111586 -0.107944 -0.10937% -0.096844 -0.111367 914
UYs -0.083785 -0.077573 -0.078717 -0.070799 -0.080874 1219
UY6 -0.066223 -0.058859 -0.059865 -0.054364 -0.062376 1524
uy?7 -0.054865 -0,046970 -0.047888 -0.04353¢ -0.050736 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CAl )
SET 8 15 16 6 5
EYi 7417 4763 7337 5531 4748
EY2 5397 5609 5896 3660 2893
EY3 2993 3227 3823 2844 2716
EY4 349 252 5 384 9
EY5 285 293 298 226 297
EYo 246 206 190 207 210

DEFL.{min} DISTANCE(mm)

Uyl -0.321920 -0.372642 -0.401143 (401644 -0.406390 0

uy2 -0.228567 -0.268304 -0.311%997 -0.288346 -0.275278 300
uY3 -0.156481 -0.184986 -0.237111 -0.207919 -0.188381 614
UYd -0.111917 -0.133300 -0.188568 -0.157772 -0.138462 914
UYs -0.084400 -0.102264 -0.158131 -0.125963 -0.109049 1219
uyYé -0.066981 -0.083110 -0.13876% -0.105351 -0.020768 1524
UY7 -0.055665 -0.070768 -0.126101 -0.091790 -0.078816 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5+ 300 R: LOAD 1305 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET

EY1
EY?
EY3
EY4
EYS
EY6

-0.321920
-0.228567
-0.156481
0111917
0084400
-0.066981
-0.055665

-0.375544
-0.260819
-0.173524
-0.118806
-0.084234
-0.062153
-0.048013

4748
2893
2776

»

-0.406390
0.275278
-0.188381
-0.138462
-0.169049
-0.090768
-0.078816

10

5531
3660
2844
384
226
207

-0.401644
-0.288346
-0.207919
-0.157772
-0.125963
-0.105351
-0.0817%0

7236
3819
2164
423
N
193

-0.415157
0.308537
-0.230791
-0.1823%0
-0.151169
-0.130493
-0.116602

OBSERVED.
DEFL (nun}

NS
DISTANCE(mm)

0
300
614
914
1219
1524
182%




ANSYS FEM ANALYSIS: ISOTROPIC MODEIL

THUNDER BAY: RWY. 12-30: STA. 5+ 300 R: LOAD 1479 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

h) AIPa
SET 3 9 4 11 7
EY1 6763 6884 7817 To42 1206
Ev2 2039 2553 4869 2032 2040
EY3 2704 3646 2164 3565 3717
EY4 451 303 255 258 258
EYS 299 2% 299 2% 298
EYo 248 245 232 241 244
OBSERVED SENSOR
DEFL.{mm DISTANCE(mm
Uy1 ~1.408303 -0.414723 -0.404357 -0.420614 -0.423016 0
UY2 -0.260202 0277918 -0.287478 -0.272054 -0.273049 300
UY3 -0.172346 -0.186684 -0.191647 -0.174814 -0.175565 614
UYd -0.123402 -0.133122 0133572 -0.118472 -0.119396 914
uys -0.094077 0101146 -0.099309 -0.085099 -0.086230 1219
UYe -0.075616 -0,081536 -0.078705 -0.064737 -0.065074 1524
uY7 -0.063588 -0.069145 -0.065856 -0.051901 -0.053432 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MPa)
SET 12 13 4 11 9
EY1 7527 7854 6158 5975 7504
EY2 5171 2520 2604 4459 2387
EY3 1981 3287 3316 2608 on
EY4 288 260 389 391 422
EYS 29 298 211 52 211
EY6 237 246 221 13 228

OBSERVED SENSOR
DEEL.(mm) DISTANCE{mm}

UY1 -0.384872 -0.416851 0.426377 -0.446679 -0.455240 0

Y2 -0.283099 -0,285374 -0.289697 -0.317955 -0.315180 300

UY3 -0.199759 -0.191370 -0.196062 -0.224014 -0.222436 614

Uy4 -0.146400 -0.136350 -0.137307 -0.167110 -0.165955 914

Uys -0.113607 -0,104127 -0.099931 -0.132594 -0.130206 1249

UyYe -0.093392 -0.084684 -0.075937 -0.111091 -0.107154 1524

uy? -0.080678 -0.072470 -0.060457 -0.097322 0092160 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5+ 300 R: LOAD 1479 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

-0.389308
-0.282398
-0.197359
-0.144345
-0.112477
-0.093022
-0.080752

CALCULATED MODULL (MPa)
SET 14 12
EY1 6301 7527
EY2 5758 5171
EY3 3991 3981
EY4 293 319
EYS 298 294
EY6 247 237

-0.392438
0.262344
-0.212028
-0.160972
-0.129452
-0.109744
-0.097110

6158
2604
316
389
111
21

-0.426377
-6.280697
-0.196062
0.137307
-0.099%31
-0.075937
-0.060457

5075
4439
2608
391
252
223

0446679
-0.317955
-0.224084
-0.167110
-0.132594
<0.111091
0097322

7504
2387
3072
422
111
228

-0.455240
-0.315180
-0.222436
-0.165955
-0.130206
-0.107154
0092160

OBSERVED ~  SENSOR
DISTANCE{mm)

0
360
614
914
1219
1524
1822




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY, 12-30; STA.5+ 300 R

DISTRIBUTION OF VERTICAL STRESSES

“AREA" OF BASIN LOAD 1: 730 kP LOAD1; 1001 KPa 11305 kPa LOADL; 1479 kPa
DEPTH“RATIO 13 9 11 16 15 & 1 13 10 15 |RAT[0 10 14 13 15 16 7!@‘[10 3 9 4 11 7

(mm)}{ z/ae
17§ 011 [}0.706 -0.702 -0.703 -).698 -0.698
52| 035 [§0.645 0.634 -0.633 -0.619 -0.618
95| 0.63 0506 -0.490 479 -0.471 -0.468

145)1 097 [[0.322 -0.304 -0.284 -0.292 -0.285
188[ 125 |F0.197 -0.182 0.175 -0.177 0.168
23] 149 [HL133 -0.122 0134 -0.121 -D.112
3858 257 J10.067 -0.064 -0.073 .0.066 -0.063
683 455 Jr0.628 -0.029 -0.032 .0.031 -0.031
o0l 607 |[0.017 -0.018 -0.019 0,019 -0.019

1137[f 758 |H.006 -0.006 -0.006 -0.006 -0.0406

16504 11.00 |H0.003 -0.003 -0.003 -0.003 -0.003

2650} 17.67 [[0.002 -0.002 -0.002 -0.002 -0.002

p/po

0963 [}.255 1263 -1.265 -1.258 -1.266
0.872 L1130 -LI57 -L164 -1.142 -1163
1.680 {{0.871 0.903 0.909 -0.893 0.914
0431 [0536 0556 0555 0569 0.560
0260 [L0.316 0317 6314 D360 0321
(L.168 [£0.209 -0.194 -D.195 -0.258 -0.202
086 {L0.111 0.104 -0.105 0.136 0.109
0.039 |10.652 0,054 -0.054 -D.059 0056
0,024 [L0.033 0,034 -0.034 0.036 -0.036
0.008 fLo.012 0,012 0.012 0012 0013
0.004 J}0.005 0,005 0.005 -0.005 0005
0.2 [L0.003 -0.003 -0.003 -0.003 -0.003

-£.965 -0.962 D961 D963
A.875 0.869 -1.364 0870
0683 -0.678 -0.672 0673
0.435 -0.432 <0431 0413
0.266 -0.260 -0.262 -0.244
A0.176 -0.167 -0.165 0155
-0.089 -0.084 -0.085 -0.082
-0.038 -0.037 -0.039 -0.039
-0.024 0023 «0.024 -0.025
-0.009 -0.0418 -0.H08 -0.009
-0.004 -0.004 -0.004 -0.004
-0.003 0.002 -0.602 ~0.003

0.966 §#1.405 -1.4190 -1.412 -1.402 -1.401
0.883 {11.229 -1.245 -1.245 -1.219 -1.217
0.688 [L0.966 -0.976 0.926 4.946 -0.948
0.425 J0.672 «0.658 0543 -D.640 -0.649
0.250 [(0.449 -0.412 -0.308 -0.403 -0.410
0162 [F0302 -0.252 -0.206 -0.244 -0.246
0087 {0154 -0.131 -0.118 -0.129 -0.129
0.042 |}0.069 -0.067 -0.064 -0.068 -0.069
0.027 |}0.042 0.043 -0.041 0.043 -0.044
0.009 [F0.014 -0.015 -0.014 -0.015 -0.015
0.004 }0.006 -0.006 -0.606 -0.006 -0.006
0.003 JH0.004 -0.004 -0.004 0.004 -0.004

MAXMUM DEFLECTION
DEP‘m“RATlO 7 6 16 13 815 18 6 5 l:E\TIO
()l z/ao p/po
17]] 041 RO718 0720 L0717 -0.715 0714 -0.965 -0.965 -0.973 0958 L1255 -1.268 -1.258 -1.258 -1.258 0.965
52|} 035 {10.651 -0.657 -0.648 -0.642 -0.638 -0.877 -0.875 -0.901 -0854 L1130 -1.175 1138 -L.143 -L141 0.878
95 0.63 |[0.506 -0512 0501 -0.497 0.485 -0.691 0.692 015 -0.669 LO.ATL 0.919 0.873 -0.900 0.902 0.634
145]| 097 H0317 -0314 5314 0316 0.292 0,449 1455 0426 -0.443 L0.536 0.556 0.525 0.586 0593 0.429
1888 125 {L0.191 .0.182 -0.194 -0.194 -0.166 0279 -0.282 £.239 0272 [0.317 0.312 0,290 0364 -0.368 0.253
34 149 |H0.427 0116 0136 -0.130 -0.107 «0.184 -0.181 -0.148 -0.165 10.209 0194 0.175 -0.240 0.256 0.162
385l 257 |[0.0s6 -0.062 L0.073 .0.068 -0.059 £©.092 -0.096 -0.081 -0.085 ML1LE 0106 -0.095 0121 -0.125 0.085
G831 455 |10.029 -0.030 -0.033 -0.031 -0.030 -0.040 -0.046 -0.041 -0.040 H0.052 0.056 -0.051 -0.052 -0.060 0.041
s10ff 607 {L0.018 -0.018 -0.020 -0.019 -0.018 -0.025 -0.028 -0.025 -0.022 H.033 .0.035 .0.032 .0.033 0.036 0.026
WATH 758 L0.606 -0.006 -0.607 -0.007 -0.006 D009 -0.009 D008 -0.007 H.012 0.012 0.011 0.012 -0.012 0009
16501 11.00 {L0.003 -0.003 -0.003 -0.003 -0.003 -0.004 -0.004 -0.004 -0.003 [0.005 -0.005 -0.005 -0.005 -0.005 0.004
2650]]_17.67 J[0.002 -0.002 -0.002 -0.002 -0.002 «0.003 -0.003 -0.002 -0.002 L0403 -0.003 -0.003 -0.003 -0.003 ! 0.003

& D L S

DEPFTH IRATIO 12 14 9 10 15
(mm}|| 2/mo
17§ 01t |R0.702 -0.7¢9 .0.704 -0.704 -0.703
sl 035 {}0.632 -0.656 -0.638 -0.639 -0.634
95 0.63 J10.487 -0.513 -0.505 -0.504 -0.483
1458 097 0300 0312 0.332 0328 A.286
188 1.25 RO.177 <0174 -0.206 -0.204 -0.158
2234 149 017 «0.106 0.132 -0.134 -0.097
3g5) 257 |H0.062 0.057 «0.070 -0.067 -0.053
683)| 455 [H0.029 -0.630 -0.033 -0,022 -0.027
0l 647 [H0.018 0.018 -0.020 -0.018 -0.016
1137 758 [0.007 0.006 -0.007 -0.607 -0.605
1650]} 11.00 J10.003 -0.003 -0.003 -0.003 -0.002
2650 1L 17.67 |10.002 0002 -0.002 0,002 -0.002

9 w13 14 13 -4 10

14 12 4 11 9

-0.965 -0.965 -0.97% 0979
0875 0.877 -0.924 -0.926
-0.692 -0.691 -0.738 -0.752
-0.455 -0.449 0455 0.484
-0.282 0.279 0.258 H283
-0.181 -0.184 -0.161 -0.169
0096 -0.092 -0.087 -0.08%
0,046 -D.040 -0.044 -0.045
-0.028 -0.025 -0.026 -0.026
0,009 -0.009 -0.008 -0.008
0,004 -0.004 -0.004 -0.004
<0.003 -0.003 -0.002 -0.002 :

1269 -1.258 -L258 -1,24%
-1.181 -1.141 -1.143 -1.1067
£0.920 £.902 0.900 0.850
0554 0593 -0.586 0541
9334 D363 D364 D30
-0.246 0.236 -0.240 -0.238
0125 0125 0.121 0.121
D050 -0.060 0.052 0.049
0032 -0.036 £.033 0.031
0.013 0012 0012 -0.011
H006 L5 0005 D.005
£.003 0.003 -0.003 0.003

1431 -1.424 -1.416 -1.431 -L404
1312 -1.286 -1.264 -1.313 1230
FLO25 -0.993 .995 -1.032 4.963
10.630 -0.613 -0.667 -0.651 -0.658
H356 0351 -0.422 0.393 -0.427
10.216 -0.213 -0.267 -0.261 -0.277
L0118 -0.115 -0.132 -0.136 0136
10.065 «0.062 «0.059 «0.064 -0.059
|0.041 -0.039 -0.039 -0.041 -0.037
10.014 -0.014 -0.015 -0.014 -0.014
MLO006 -0.006 -0.006 -0.006 -0.006
LO.004 <0.004 -0.004 -0.004 -0.004




ANSYS FEM ANALYSIS: ISOTROPIC MOBDEL
THUNDER BAY: RWY. 12-30: STA. 5+ 500 R: LOAD 706 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

: ED ) 2

SET 12 16 10 14 7
EY1 3760 3755 4081 370M1 5531
EY2 5855 5214 5831 5514 3660
EY3 1515 1498 1598 1463 2844
EY4 21142 21189 21704 25814 30m7
EY5 202 176 188 181 235
EY6 223 243 249 245 207

QUSERVED N
DEFL.{mm} DISTANCE(mym}

0L '¢ 1 -0.148218 -0.148¢:68 -0.144945 -0.145855 -0.137235 ¢

Uy2 -0.106223 -0.165447 -0.105712 -0.103575 -0.100219 300
Uy3 -0.089035 -0.088163 -0.089357 -0.987270 -0.087047 614
UY4 -0.675791 -0.075090 -0.076954 -0.074790 -0.075415 %14
uys -0.064912 -0.064441 -0.066821 -0.004527 -0.065345 1219
UYe -0.056266 -0.056063 -0,058814 -0.056403 -0.056993 1524
UY7 -0.049589 -0.049660 -0.052666 -0.050156 -0.050323 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

C LD MY f)
SET 6 7 1 12 2
EY1 4748 5531 4464 5520 7236
EY2 2893 3660 5505 5344 3829
EY3 2776 2844 3144 2843 2164
EYd 23295 30717 20500 20345 33847
EY5 97 235 299 299 231
EY6 210 07 250 250 193

SENSOR
DEFL.(mm) DISTANCE(mm)

Uy1 -0.141236 -0.137241 -0.136154 -0.135354 -0.148186 0

UY2 -0.09753% -0.100172 -0.1028%6 -0.10278% -0.112547 300
UY3 -0.082643 -0.08695% -0.089547 -0.089408 -0.099233 614
UY4 -0.069864 -0.07537¢ -0.078350 -0.078387 -0.088017 914
UYs -0.059012 -0.068316 -0.068%67 -0.069180 -0.078216 1219
UYe -0.050187 -0.0536987 -0.061400 -0.061756 -0.0:70014 1524
uy?7 -0.043269 -0.050324 -0.033511 -0.055964 -0.063381 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5 + 500 R: LOAD 706 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET 11 12
EY1 4464 5520
EY2 5505 5324
EY3 1216 1187
EY4 20500 20345
EYS 299 299
EY6 250 250

-0.149965
-0.108524
-0.091115
0078754
-0.068838
-0.061109
-0.055222

-0.148340
-0.108236
-0.090944
-0.078797
-0.069067
-0.061477
-0.055683

13

7072
4757
1063
20112

299
250

-0.143453
-0.103525
-0.085807
-0.073782
-0.064185
-0.056707
-0.050994

5531
3660
2844
7T
235
207

-0.E3N241
-0.100172
-0.086959
-0.075379
-0.065326
-0.056987
-0.050324

16

T069
4718
1208
20090

300
250

-0,139565
-0.101341
-0.084335
-0.072526
-0.063019
-0.055552
-0.049815

OBSERVED SENSOR
DEFL.{mm} DISTANCE{mm)

0
300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 5+ 500 R: LOAD 997 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL (MFPa)
SET 8 1 5 6 12
EY1 3889 4408 7084 4778 5520
EY? 4891 3857 4283 5359 3708
EY3 1190 1885 1189 2028 1035
Ev4 20269 20824 20210 23711 20091
EY5 292 270 273 178 298
EY6 114 121 104 19 103

OBSERVED, SENSOR
DEFL.(mm} DISTANCE(mm)

UY1 -0.249649 -0.238854 -0.243549 -0.217013 -0.257901 4

Uy2 -0.183150 -0.177448 -0.183946 -0.164805 -0.194882 300
UY3 0153061 -0.151434 -0.155167 -0.140875 -0.159525 614
Uy4 -0.128599 -0.128715 -0.132185 -0.119792 -0.134787 914
UYs -0.107218 -0.108537 -0.1119565 -0.100893 -0.113020 1219
UYs -0.089229 -0.091361 -0.094768 -0.084634 -0.034561 1524
uy? -0.074580 -0.077281 -0.680573 -0.071165 -0.079400 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL (MPa)
SET 5 2 8 6 7
EY1 6525 7236 4408 4748 5531
EY? do11 3829 3857 2893 3660
EY3 3080 2164 1886 2716 2844
EY4 38017 33847 20824 23295 30717
EYS 165 231 270 297 235
EY6 0 193 121 210 207

OBSERVED. SENSOR
DEFL.(mn} DISTANCE({mm)

Uyl -0.211083 -0.209266 -0,238854 -0.199450 -0.193810 o

uUY2 -0.164262 -0.158937 -0.177448 -0.137742 -0.141461 300

UY3 -0.147040 -0.140135 -0.151434 -0.116706 -0.122802 614

Uy4d -0.131521 -0.124196 -.128715 -0.098661 -0.106449 914

UYs 0118574 -0.110455 -0.108537 083335 -0.092253 1219

UYs -0.107324 -0.098872 -0.091361 -0.070873 -0.080476 1524

uYy7 -0.088198 0.089505 -0.677281 -06.061104 -0.071067 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 5 + 500 R: LOAD 997 kPa

OPTIMIZATION CRITERION: RMS VALUE OF BEFLECTIONS.

CALCULATED MODULE (MPa}
SET 8 1 2 11 12
EY1 4408 4080 7236 4464 5530
EY2 3857 3000 3829 5505 5324
EY3 1886 1800 2164 1116 1187
EY4 B2 30000 33847 20500 20345
EYS 270 200 231 %9 299
EY6 121 150 193 250 250
OBSERVED, SENSOR
DEFL.(mam} DISTANCE(mm)
Uyt -0.238854 -0.246883 -0.209266 -0.211777 -0.209102 0
UY2 -0.177448 -0.178703 -0.158937 -0.153255 -0.152462 300
Uyl -0.151434 -0.155161 -0.140135 -0.128671 -0.128042 614
uyd -0.128715 -0.134401 -0.124296 -0.111215 -0.110912 914
Uys -0.108537 -0.116090 ~0.110455 -0.097212 -0.097211 1219
UYé6 -0.091361 -0.100726 -0.098872 -0.086297 -0.086540 1524
UY? 0077281 -0.088323 -0.089505 -0.077984 -0,078404 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 5+ 500 R: LOAD 1333 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCUEATED MODULL(MPa)
SET 8 1 2 15 5
EYL 4408 4000 7236 4611 6525
EY? 3857 3000 3829 2428 4011
EY3 1886 1800 2164 1070 3080
EY4 20824 30000 33847 33430 38017
EY5 270 260 231 294 165
EYS6 121 150 193 250 264

DEFL.(mm DISTANCF(mm)

Uyl -0.319380 -0.330086 -0.279512 -0.309448 -0.281440 °

Uy2 -0.237262 -0.238918 0.212222 -0.203248 -0.218863 300
UY3 -0.202446 -0.207452 -0.187091 -0.171865 -0.195899 614
Uy4 -0.172042 -0.179696 -0.165932 -0.149143 -0.175768 914
UYs -0,145043 -0.155214 -0.147451 -0.130267 -0.158015 1219
UY6 -0.122066 -0.134672 -0.131992 -0.115429 -0.143065 1524
Uy7 -0.103236 -0.118088 -0.119495 -0.164100 -0,130945 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(MPg)
SET 5 2 3 6 7
EY1 6525 7236 4408 4748 5531
EY2 4011 3829 3857 2893 3660
EY3 3080 2164 1886 2776 2844
EY4 38017 33847 20824 23295 30717
EYS 165 231 7 297 135
EYs 204 193 121 210 107

QBSERVED. SENSOR
DEFL.(ram DISTANCE({mm
UY1 -0.282221 -0.279791 -0.319351 -0.266667 -0.259116 1]
uy2 -0.219620 -0.212500 -0.237250 -0.184163 -0.189134 300
uy3 -0.196594 -0.18736¢ -0.202469 -0.156038 -0,164188 614
UY4 -0.176379 -0.166186 -0.172094 -0.131911 -0.142323 914
UYs -0,158535 -0.147679 -0.145115 -0.111420 -0.123343 1219
UY6 0143494 -0.132193 0122150 -0.094758 -0.167597 1524
uy7 -0.131292 -0.119669 -0.103326 -0.081697 -0.095017 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 5 + 500 R: LOAD 1333 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 11 13 1 2 5
EY1 4408 3350 4000 7236 4839
EY2 3857 5416 3800 3819 2088
£Y3 1886 1268 1800 2164 2359
EY4 20824 20205 30000 33847 36859
EYS it} 184 200 231 198
EY6 121 213 159 193 192
:RVED DEFLECTION. OBSERVED. SENSOR

DEFL.(mm) DISTANCE(mm)

Uyl -0.319351 -0.313941 -0.330086 -0.279791 -0.300682 0

Uy2 -0.237250 -0.228546 -0.238928 -0.212560 -0.203842 300
UY3 -0.202469 -0.192993 -0.207452 -0.187361 -0.176581 614
Uy4 -0.172094 -0.166566 -0.179696 -0.166186 -0.152635 914
UYs -0.145118 -0.144951 -0.155214 -0.147679 -0.131699 1219
UYs -0.122150 -0.127845 -0.134672 -0.132193 -0.114335 1524
uy? -0.103326 -0.114678 -0.118088 -0.119669 -0.100482 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5 + 500 R: LOAD 1423 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)
SET 14 2 8 I 4
EY1 3809 4601 5959 7236 6568
EY2 4088 5171 2659 3829 4363
EY3 2029 1746 3940 11064 1190
EY4d 20206 33903 34730 33847 27356
EYS 298 161 282 231 153
EY6 194 1582 190 193 168

OBSERYED. SENSOR
DEFL.(mm} DISTANCE(mm)

UY1 -0.334370 -0.316181 -0.315628 -0.29468% -0.307579 0

uy2 -0.264259 -0.244166 -0.233771 -0.222886 -0.225366 300
UY3 -0.230518 -0,216230 -0.207712 0.196205 -0.189975 614
UY4 -0.202627 -0.190863 -0.184434 -0.173760 -0.163074 914
Uys -0.179184 -0.168075 -0.163960 -0.154125 -0.139997 121%
Uys -0.160218 -0.148531 -0.146614 -0.137685 -0.120972 1524
uy7 -0.145382 -0.132426 -0.132616 -0.124382 -0.105734 1829

OPTIMIZATION CRITERION: MAXEMUM DEFLECTION

CALCULATED MODULY (MPa)
SET 6 2 8 4 1
EY1 3179 4601 5959 6568 7236
EY2 2196 5171 2659 4363 3829
EY3 2897 2746 3940 1190 2164
EY4 34346 33903 34730 21356 33847
EYS 210 161 282 153 231
EY6 212 152 190 158 193

OBSERVED SENSOR
DEFL.{mm} DISTANCE(mn)

UY! -0.317934 -0.31618% -0.315628 -0.307579 -0.294689 0

UY2 -0.209109 -0.244166 -0.233711 -0.225366 -0.222886 360

UyY3 -0.179263 -0.216230 -0.2097112 -0.189975 -0.196205 614

Y4 -0.152968 -0.150863 -0.184434 -0,163074 -0.573750 914

UYs -0.130355 -0.168075 -0.163900 -0.139997 -0.154125 1218

UY6 -0.111941 -0.148531 0146614 0120972 -0.137685 1524

uy?7 -0.097554 -0,132426 -0.132616 -0.105734 -0.124382 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5+ 500 R: LOAD 1423 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 2 8 4 I 4]
EY1 4601 5959 6568 7236 317
EY2 5171 2659 4363 3829 2196
EY3 2746 3949 1190 2164 2897
£Y4 33903 4730 27356 33847 34346
EYS 161 2821 153 231 210
EY6 152 199 168 193 212

OBSERVED. SENSOR
DEFL.(mm) DISTANCE(mm)

Uyl -0316181 -0.315628 0307579 -0.294689 -0.317934 0

Uy2 ~0.244166 0233771 -0.225366 0.222886 -0,209109 300
Uys3 -0.216230 0207712 -0.189975 -0.196208 -0.179263 6lid
uy4 -0.190863 -0.184434 0.163074 -0.173760 -0.152968 914
Uys -0.168075 -0.163980 -0.139997 -0.154125 -0.130355 1219
U¥eo -0.148531 -0.146614 -0.120972 -0.137688 -0.111941 1524
uy7 -0.132426 -0,132616 -0.105734 -0.124382 -0.097554 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30; STA. 5+ 500 R

DISTRIBUTION OF VERTICAL STRESSE:

SAREATOFBASIN  LOAD [; 706 1Pa

DEPTH"RAT[O 12 16 10 14 7

(mm)|f zao
17)| 011 |H0.694 -0.693 -0.693 -0.694 -0.692
50|l 033 {10.671 -0.668 -0.668 -0.671 -0.665
90f| 0.60 {0579 0573 D572 0579 0.586
140§F 093 [}0.d432 -0.425 -0.422 -0.434 0470
184f| 123 |H0.340 D331 0327 0344 -0.385
222 148 |£0.297 -0.287 ~0.284 -0.303 -0329 A
2834 189 [}0.190 -0.183 0181 -0.195 -0.204

368]| 245 ]10.069 -0.067 0,066 -0.070 -0.068
465{ 210 jL0.021 -0.021 -0.021 -0.021 0.017

2020 13.47 [}0.004 -0.004 -0.004 -0.604 -0.004 005 0.005 «0.004 ~0.004 -0.004

3020|| 20,13 [10.002 -0.002 -0.002 -0.002 -0.002 {03 -0.003 -0.603 -0.003 -0.003

4020(f 26.80 |}0.002 -0.002 0.002 -0.002 ~0.002 0.002 }§-0.002 -0.002 -0.002 .0.002 -0.002

31333 LOAD 4: 1423 ks

14 2 8 1 4

971 0977 0.966 0979 0968
.935 -0.937 -0.895 -0.942 -0.902
.795 -0.813 0.742 0815 -0.747
1586 0628 0,545 0,620 D543
.460 -0.505 0.428 0.493 0421
.405 0432 0375 0425 0366
.263 -0.273 -0.243 -0.268 -0.238
.089 -0.089 -0.081 -0.085 -0.081
622 0.022 -0.020 0.019 -0.020

1308 -1.299 -1.296 -1304
-1.257 -L225 -L216 -1.246
-L105 -L.058 -1.040 -1.089
«0.883 -0.831 -D.8LL -0.864
£.731 0.677 0.667 0.701
0.640 0588 0592 L0599
£0.407 0373 L0390 0378
0133 123 -0.140 -0.122
0,031 0,030 -0.042 -0.029
0.006 0.006 0.007 0.006
£.004 -0.004 -0.004 -0.004
0.003 -0.003 0.003 -0.003

1.400 -1.402 -1.391 -1.386 -1.382 :
L357 -1.364 -1.327 -1.308 -1.288 :
1195 -1.212 -L175 -L.129 -LO72 :
0.937 -0.960 -0.962 0887 £.790
755 0,780 -0.795 -0.724 -0.626
0.651 0,674 .673 -0.628 0552 ;
0.416 -0.431 -0.429 -0.402 -D.363
0.143 -0.133 -0.136 -0.131 -.121
0.043 0.028 0032 -0.032 -0.032
l0.007 -0,006 -0.007 -0.007 -0.007
[0.004 -0.004 -0.004 0.004 0,004
0.003 -0.003 -0.003 .003 -0.063

M DEFLE N

DEPTH |RATI()

(mm)fi z/an
17§ 011 [0.693 -0.691 -0.689 -0.693 -0.688
S0l 033 J10.665 -0.659 -0.650 -0.668 -0.650
90l 0.60 fL0.567 -0.557 -0.545 0.583 0554
140§ 093 [H0.417 -0.408 0396 0.452 -0.423
184]| 1.23 fH0326 -0.318 -0.308 -0.364 4337
222|| 148 |10.286 «0.278 -0.269 -0.316 -0.250

283[1 189 [10.186 -0.180 -0.174 -0.201 -0.184
3681F 245 |}0.068 -0.067 -0.065 -0.069 -0.065
465)| 310 |H.023 .0.022 -0.022 -0.019 -0.020

2020]1 13.47 {}0.004 -0.004 -0.004 .004 -D.004

30204 20.13 [J0.0402 £.002 -0.002 0002 -0.002

40201 26,80 0.2 0,002 -0.002 -0.002 0.002

5 2 8 6 7 2 8 [ 7

0.2?7(;5 -0.976 -0.971 -0.977 -0.977 0978
-0.932 -0.916 -0.937 -0.938 -0.93%
-0.815 0,791 -0.813 -0.829 -0.828
10,646 0622 -0.628 -0.668 -0.664
L0.524 0507 0503 0545 0542
H0.448 -0.440 -0.432 «0.462 -0.464
L0.282 -0.279 A.273 -0.290 029
H0.091 -0.192 -0.089 -0.098 0096
[-0.021 -0.022 .02 -0.028 -0.024
F0.005 -0,005 -0.005 -0.005 -0.005
-0.003 -0.003 -0.003 -0.003 -0.003
|-0-002 -0.002 -0.00Z -0.0602 -0.007

1,299 4307 1307 -1.307
1225 1253 4255 «1.255
.058 -1.087 -L108 -1.107
0831 0840 .0.893 .0.887
D677 0672 DT 0725
0588 0577 0618 D621
D373 D365 0387 0.389
D123 0120 D131 D128
0030 0029 0.038 0.033
0006 D006 D007 0.007
0004 0004 0,004 0.004
3 0.003 0.003 0.003 0.003

1.401 1396 -1.386 -1.386 -1.391
0.935 [I1.360 -1.346 -1.307 -1.308 -1.322
0.818 |11.203 -1.193 -1.124 -1.129 1.143
0,647 [[0.948 -0.961 -0.876 -0.887 -0.894
0526 [10.768 0.787 0.710 «0.724 -0.726
0.450 [+0.662 0.674 -0.612 -0.628 -0.629
0.284 [0.423 -0.430 -0.396 -0.402 0407
0.094 [{0.138 -0.135 «0.129 .0.131 -0.135
0,024 }0.035 -0.030 -0.032 -0.032 -0.035
0.005 J0.007 0.007 0.007 -0.007 -0.007
0.003 10,004 -0.004 -0.004 -0.004 -0.604
£.602 [0.003 -0.003 -0.003 -0.003 £).003

1n 12 13 7 16 8 1 2 n 12 3 1 2 5 4 8 4 1 ¢
10.691 0.68% -0.684 0.692 -0.685
L0.659 +0.649 -0.632 -0.665 -0.635
H1.554 0,542 -0.518 0586 0522
}0.402 -0.392 0371 0470 D375
L0313 -0.306 -0.289 -0.384 -0.289
£0.275 «0.270 -0.255 -0.329 0,252
L0.181 0,178 -0.168 -0.206 -0.165
[0.068 -0.067 -0.064 -0.068 -0.062
10.024 -0.024 -0.023 -0.017 -0.622
10.004 -0.004 .0.004 -0.003 -0.004
10.602 .0.002 -0.002 -0.002 -0.002

[0.002 -0.002 -0.002 -0.002 -0.002

977 <0.978 -0L.971 -0.976 0972
.937 -0.940 -0.916 0930 -0.817
1813 -0.827 -0.791 -0.783 -0.765
628 -0.660 -0.622 0567 0554
0503 -0.546 -0.507 -0.442 0432
.432 -0.479 -0.440 0389 -H381
.273 -0.304 0.279 0256 0251
,089 .0.100 -0.092 -0.096 -0.095
.022 -0.023 -0.022 -0.034 -D.034
.05 -0LHES -0.005 -0.005 0.005
.803 -0.003 -0.003 0.003 -0.003
002 -0.002 -0.002 -0.002 -0.002

1310 1308 1299 1302 |
1.263 1257 4225 1.239 |
1075 -L105 -L0S8 -L097
783 0883 0831 0901
D605 0731 D677 0.752
0528 0.640 D588 .65
0345 0407 0373 D.414
0123 0133 0123 0134
0,040 .0.031 -0.030 0,031
0.007 D006 0.006 -0.007
D004 D004 0.004 -0.004
0003 0,003 0.003 0.003

L1.402 1391 -1382 -1.386 -1.400
1.364 -1.327 -1.288 -1.308 -1.357
1.212 -L175 -LO72 -L129 -1.214
0.960 0962 -0.790 4.887 -.997
10,780 -0,795 0,626 -0.724 -0.827
10.674 -0.673 -0.552 0.628 -0.706
+0.431 -0.429 -0.363 402 -0.451
0133 -0.136 -0.121 -0.131 -0.149
H0.028 -0.032 -0.032 -0.032 -0.038
L0.006 0.007 0.007 -0.007 -0.008
10.004 -0.004 ~0.004 -0.004 -0.005
0003 0.003 -0.003 -0.003 -0.003




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 5+ 650 R: LOAD 688 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 15 11 13 6 16
EY1 3357 6816 6537 4748 5067
EY2 4726 5932 5945 2893 5182
EY3 3259 1216 1194 1716 1498
EY4 20481 20500 26237 23295 2118¢
EYS 158 160 2601 297 223
EY6 k] 250 198 210 47

DEFL.{mm} DISTANCE(mm)

UY1l 7776 0108672 -0.115408 0124029 -D.124974 0
UYZ  -DO78821  -0.075473  -0.085047  -0.085524  -0.090157 300
UY3 0067041 0061768 -D.OTI66L  -D.073413  -0.076986 614
UY4 0056962  -0.052387  -0.062248 0063746  -0.067483 914
UYS  -0.048094  -0.044638  -D.054E72 0055204 -0.059463 1219
UY6  -D.040659  -0.038347  -0.047413  -0.048019  -0.052910 1524
UY7  -DOMETI 0.033360  -0.041926  -0.042192  -0.047709 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(ME2)
SET 10 16 12 15 14
EY1 7851 7911 7871 7974 7893
EY2 5831 5572 5715 5515 5701
EY3 1598 1587 1398 1796 1293
EY4 21704 21037 21494 20338 21230
EYS 296 254 297 199 298
EY6 299 249 249 250 249

OBSERVED, SENSOR
DEFL.(mm) DISTANCE(mm}

Uyl 0115454 -0.115840 -0.117563 -0.118250 -0.119876 0

Uy2 -0.088636 -0.088415 -0.090111 -0.091576 -0.091547 300

Uys -0.076775 0.076352 -0.077679 -0.080037 -0.078680 614

uv4 -0.068429 -0.067872 -0.069146 -0.071787 -0.669974 914

uys -0.061393 -0.060736 -0.062018 -0.064808 -0.062753 1219

uve -0.055583 -0.054864 -0.056162 -0.059046 -0.056863 1524

uYy? -0.050915 -0.050158 -0.051475 -0.084415 -0.052177 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY.12-30: STA. 5+ 650 R: LOAD 688 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS,

CALCULATED MODULI (MPa}

SET 6 15 9 7
EY1 4748 7958 417 5531
EY2 2893 4966 5397 3660
EY3 2776 1897 2993 2844
EY4 23295 20332 27940 30717
EYS 297 299 287 235
EYo 210 249 246 07
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR

UYi  -0I23876 0112705 -0.089856 0120920  -0.115454 0
UY2 0085458  -0.085421  -0.063946  -D.08B115  -0.088636 309
UY3  -0073354 0073904  -0.054307  -DOTI483  -D.0T6775 614
UY4  -0.063709  -0.065623  -0.046677  -5.068830  -0.068429 914
UYS  -0055184  -0.058385  -0.039952  -0.061038  -0.061393 1219
UY6 0048011  -0.051766  -0.034258  -D.054372  -D.055583 1524
UY?  -0.042192 0048084  -0.029507  -D.048880  -0.050915 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY, 12-30: STA. 5 + 650 R: LOAD 976 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULY {MPa)
SET 4 1 13 2 11
EY1 3375 4383 3113 3357 4063
EY2 4659 5262 5014 4783 5597
EY3 1915 1220 2017 1050 2720
EY4 24671 20191 36421 23634 30488
EY5 292 300 297 198 298
EY6 161 180 208 194 193
SENSOR
DISTANCE{mun}
143 ¢! -0.186789 -0.182067 -0.182805 -0.201557 -0.173782 0
UY2 -0.124589 -0.124772 -0.120610 -0.133441 -0,12409% 360
UY3 -0.104632 -0.102463 -0.103735 -0.109833 -0.108472 614
UY4 -0.088452 -0.086312 -0.050241 -0.093221 -0.093356 914
UY5 -0.074026 -0.072491 -0.078192 -0.079072 -0.0835342 1219
UYe -0.061727 -0.061017 -0.067973 -0.067434 -0.073392 1524
uYy7 -0.051628 -0.051777 -0.059640 -0.058167 -0.065010 1829
QPITMIZATION CRITERION: MAXIMUM DEFLECTION
C, h X
SET 7 16 12 14 6
EY1 5531 7922 7892 7927 4748
EY: 3660 5795 5696 5453 2893
EY3 2844 1429 1515 1566 2776
EY4 30n7 20801 21142 20847 23295
EYS 135 298 297 270 297
EY6 207 236 249 249 210
OBSERVED SENSOR
DEFE. (mm} DISTANCE{mm
UY1 -0.171537 0.174183 -0.166935 -0.166648 -0L175872 0
UY2 -0.125000 -0.134903 -0.128562 -0.127394 -0.121231 300
UY3 -0.169918 -0.117124 -0.111366 -0.110163 -0.104061 614
Uy4 0097643 -0.104774 -0.0993%9 0058117 -0.050378 914
Uys -0.086589 -0.094418 -0.089358 -0.087997 -0.078285 1219
uys -0.077132 -3.085960 -0.081086 -0.079682 -0.068109 1524
UYy? -0.069341 -0.079072 -0.074452 -0.073925 -0.059854 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5 + 650 R: LOAD 976 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EY3
EY4
EYS
EY6

CALCULATED AND OBSERVED DEFLECTIONS (mm}

6

4748
2893
2776
23295

297

210

0175872
0421231
-0.104061
-0.096378
0078285
-0.068109
0.059854

15

7958
4966
1897
0332
299

-0.159884
0121179
-0.104840
-0.09093
-0.083110
0,074853
0.068213

5531
3660
2844
30717
135
207

0171537
0125000
0.109918
0097643
-0.086589
0.077132
-0.069341

10

7851
5831
1598
21704
296
245

-0.163783
-0.125740
-0.108914
-0.097074
-0.087092
-0.078850
-0.072228

13

1954
4958
1168
20299
299
250

-0.173953
-0.131527
-0.112173
0.099461
0.083012
-0.080551
-0.073857

OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 5+ 650 R: LOAD 1276 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MFP2)
SET 7 ] n 16 |
EY1 4748 5531 4081 6080 5965
EY2 2893 3660 5831 4618 5579
EY3 2776 2844 1598 3672 2719
EYd4 23295 30717 21704 24935 23868
EYS 297 235 188 295 163
EYs 210 207 249 216 221

OBSERVED SENSOR
DEFL.{mm} DISTANCE(mm)

Uyl -0.229846 -0.223998 -0.242073 -0.223825 -0,192897 0

uy2 -0.158404 -0.£63159 -0.173807 -0.171109 -0.140044 300
UY3 -0.135946 -0.143450 -0.149580 -0.152714 -0.120138 614
UY4 -0.118052 -0,127419 -0.131775 -0.137318 -0.104208 914
UYs -0.102243 -0.112990 -0.116745 0.123530 -0.090166 1219
UYo -0.088944 -0.100650 -0.104460 -0.111724 -0.078251 1524
uy? -0.078159 -0.090488 -0.094728 -0.1019%0 -0.068493 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MPa)
SET 13 6 16 7 2
EY1 7954 4748 7922 5531 7235
EY2 5034 2893 5785 3660 3829
EY3 1168 2776 1429 2844 2164
EY4 20299 23295 20801 on7 33847
EYS 299 297 298 235 231
EY6 250 210 236 207 193
QOBSERVED. SENSOR
DEFL.(mm} DISTANCE(mm
UYi -0.231069 -0.226931 0.227723 -0.224264 -0.235967 0
UY2 -0.175863 -0.158495 ~0.176369 -0.163422 -0,184851 300
UY3 -0.150633 -0.136047 -0.153125 -0.143704 -0,164800 614
Uy4d -0.134049 -0.118158 ~0.13697% -0.127656 -0.149453 914
UYs -0.120415 -0.102348 0123440 -0.113205 -0.135608 1219
UYs6 -0.109365 -0.089044 -0.112304 -0.100841 -0.123712 1524
uy? -0.100520 -0.07825% -0.103377 -0.090655 -0.113841 1829




ANSYS FEM ANALYSIS: ISOTROPIC MOBEL

THUNDER BAY: RWY. 12-30: STA. 5 + 650 R: LOAD 1276 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTEONS.

CALCUIATED MODULY (M Pa)

SET

EYi
EY2
EY3
EY4
EYS
LY6

CALCULATED AND OBSERVED DEFLECTIONS (mm)

9

4748

1893

2776
23295
297
110

-0.229931
-0.158495
0.136047
-0.118158
-0.102348
-0.089044
-0.078251

i

5531
3660
2844
30717
235
207

-0.224264
-0.163422
0.143704
-0.127656
-0.113205
-0,100841
-0.090655

4839
2088
2359
36859
198
192

0256384
0.176282
0.153652
0.136302
0.120474
0106934
-0.095795

13

3432
5156
1534
20726
191
138

-0.262049
-0.185301
-0.159610
-0.140554
-0.124426
-0.111254
-0.100841

1

4408
3857
1886
20824
270
121

-0.272409
-0.200166
-0.173208
-0.1508%4
-0.130516
-0.112723
-0.097780

OBSERVED SENSOR
DEFL.(mn) DISTANCE(mm)

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: 8TA. 5 + 650 R: LOAD 1391 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa}
SET 6 E| 9 16 13
EY1 3179 6568 5075 3734 5920
EY2 2196 4363 4459 5925 4882
EY3 2897 1190 2608 3983 3869
EY4 34346 27356 KIEIE 33412 24569
EYS 210 153 257 195 281
EY6 212 168 223 249 245

ONSERVED SENSOR
DEFL (mm} DISTANCE(mm)

Uy1 -0.286447 0.26453% -0.240476 -0.240545 ~0.226651 0

Uyz -0.185510 -0.196656 -0.172875 -0.171881 -0,170268 300
L1} &] -0.160930 -0,168038 -0.151097 0.153381 -0.151693 614
UYd -0.140994 -0.147789 -0.133773 -0.137142 -0.135140 914
UYs -0.123066 -0,130013 -0.118352 -0.122579 -0.120992 1219
UYs -0.107902 -0.114939 -0.105248 -0.110183 -0.108590 1524
uy7 -0.095612 -0.102568 -0.094517 -0.106064 -0.099185 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULLMEa)
SET 8 2 6 4 1
EY1 5989 4601 3179 6568 7236
EY2 2659 5171 2196 4363 3829
EY3 3940 1746 2897 1190 2164
EYd4 34730 33903 34346 27356 33847
EYS 82 161 210 153 231
EY6 150 152 212 168 193

OBSERVED SENSOR
DEFL.{mm) DISTANCE(mm)

Uyl -0.278132 -0.284855 -0.286447 -0.26453% -0.257874 0

UY?2 -0.2068346 -0.216301 -0.185510 196656 -0.197805 300

UY3 -0.186932 -0.194069 -0.160930 -0.168038 -0.176038 614

UY4 -0.169718 -0.174910 -0.140994 -0.147789 -0.159422 914

UYs -.153991 -0.157192 -0.123066 -0.130013 -0.144421 1219

uve -0.140365 0141617 -0.107902 -0.114%39 -0.131523 1524

uy?7 -0.125008 -0.128471 -0.095612 -0.1025468 -0.120817 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 5+ 650 R: LOAD 1391 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa)

SET 6 4 9 7 1

EY1 3179 6568 50675 7504 7136

EY2 2196 4363 4459 2387 3829

EY3 2897 1190 2608 3072 2164

EY4 34346 17356 31311 33766 33847

EYS 210 153 257 221 131

EYs 212 168 223 228 193

N ) NS {me OBSERVED SENSOR
DEFL.{nmm DISTANCE(inm

UYi -0.286447 -0.264539 -6.240476 -0.230735 -0.257874 0
Uy2 -0.185510 -0.196656 -0.172875 -0.162602 -0.1978065 300
UyY3 -0.160930 -0.168038 -0.151097 -0.140466 -0.176038 614
Uy4d -0,140994 -0.147789 033773 -0.124171 -0.159422 914
UYs 0123066 -0.130013 -0.118352 -0.109625 -0.144421 1219
UYs -0.107902 -0.114939% -0.105248 -0.097327 -0.131523 1524
UyY7 -0.095612 -0.102568 -0.094517 -0.087263 -0.120817 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA.5+ 650 R

DISTRIBUTION OF VERTICAL STRESSES

"AREA" OF BASIN  LOAD 1: 688 Py LOAD 2: 976 kPa LOAD 3: 1276 kPa AD 4: 139
:
DEPTH“E‘LTIO 15 11 13 [ 16 RATIC 4 1 13 z L3¢

3 11 16 ﬁfﬂo 5 4 9 18 13 RATT
@o)ll 20 pipo pipo pipo
270 018 |L0.676 -1.659 -0.661 0.663 -0.666 0.966 [L0.956 <0.946 -0.959 0951 -0957 41.230 -1.246 -1.235 0.968 {}1.349 -1.326 -1.350 -1.371 1350 0970
80y 053 0.622 -0.562 -0.566 -D.579 -0.584 0.847 J1-0.868 -0.834 -0.881 -0.349 -0.873 1.078 1120 -1.093 0.856 [}1.203 -1.117 -L.199 -1.274 -1.z2(1 0362
130} 087 [0.505 -0.412 -0.416 -0.461 -0.446 0.651 J0.680 -0.635 -0.709 -0.652 -0.7(H £.856 0.865 -0.869 0.674 [L0.974 -0.828 -0.949 -1.050 -0.959 0.684
180f{ 1.20 {10.384 -0.283 -0.286 -0.361 -0.321 0.475 {10,511 -0.447 0530 -0.459 -0524 0,667 0.612 -0.671 0509 |}0.775 0595 .0.722 -0.812 -0.73% 0524
2231 149 {0306 0207 0221 -0.295 0,252 0375 10.405 -0.348 0425 0356 D417 £.545 0.474 0540 0.407 [[0.641 0.472 -0.581 -0.658 -0.594 0424
260l 1.73 [H0.258 -0.192 -0.196 -0.251 -0.222 0325 (L0351 ~0.307 -0.372 -0.315 0360 A.469 D413 0,457 0349 {10.550 -0.419 -0.502 -0.56d -0.502 : 0365
3280 219 {}0.158 0.125 L0126 -0.156 -0.141 0.205 §1-0.223 -0.200 -0.240 -0.207 -0.226 {1292 -0.266 -0.280 0218 [L0.348 -0.274 0321 -0.351 £.309 0.230 %
423} 2.82 [10.051 0.045 -0.045 0052 0.051 0.071 {-0.074 -0.070 -0.080 -0.073 -0.074 095 A.094 0091 0.073 B0.113 -0.091 <0164 0111 -0.101 0.075 i
5201 3.47 |f0.018 -0.016 -0.014 -0.015 -0.017 : 9022 jL0.019 -0.022 -0.020 -0.022 -0.019 0,024 0.032 0025 0.021 {£0.029 -0.024 -0.027 -0.029 -0.029 0.020 :
20708 13.80 (LOO3 0.003 L3 -3 -0.003 0.005 H0.005 -0.005 0.005 -0.0605 -0404 £.006 0006 D005 0,005 [10.007 -0.006 -0.006 -0.006 -0.006 0005 !
30700 2047 HLOOZ -0.002 -0.002 -0.HIZ 0002 0.003 j}0.603 -0.003 -0.003 -0.003 -0.003 4,004 0,004 004 0.003 10.004 20.004 0004 -0.004 -D.004 0.003

DEPTH [RATIO

(mm)|| #ae
21t 018 |[0.686 0.650 -0.651 -0.653 0.656
soff 053 |HL.613 D553 -0.558 -0.571 H575
130§] 087 [[0.498 -0.405 0.410 -0.454 -0.440
180ff 1.20 |}F0.378 -0.278 -0.282 L0356 -0.316
2238 149 |F0301 -0.214 -0.217 -0.290 -0.249

260}] 173 [}0.254 -0.189 0193 -0.247 -0.219
328{ 219 [j0.156 -0.123 -0.124 -0.153 -0.139
423)1 282 {10.051 -0.044 -0.045 -0.052 -0.050
520f 347 j{0.015 -0.015 -0.013 -0.015 -0.016
20701 13.80 |[0.003 -0.003 -0.603 -0.003 -0.003
3070 20.47 [Lo.002 —0.002 .0.002 -0.002 -0.002

RATIO|
p/po
0.957

16 12 14§ 6 16 7 2
0932 0933 0931 -0.940
0,786 -6.790 -0.786 -0.822
0578 0580 0582 -0.653
.406 -0.404 0416 0512
4316 0310 0326 -0.418
0,278 0270 -0.286 -0356
D180 0.173 0183 0222
0,065 0.063 -0.066 -D.074
0.022 0022 -0.023 .02
0004 0004 -0.004 0005
0.003 -0.003 0003 -0.003

-L.229 -1.21% -1.230 1217
-L075 -1.028 -1.078 -1.034
-0.854 -0.755 A1L856 -0.797
0,670 -0.531 -0.667 -0.613
0.546 0.413 0545 0500
-0.466 0364 L.469 -0.437
£.200 0.235 0.292 0.276
0007 0.086 0.095 -0.090
41028 -0.029 0.024 -0.022
Q.06 D005 0.006 0,005
A.004 -0.003 0.004 -0.003

1347 -1326 -1.350 1355 -1.350
0818 [[1.204 2107 SL189 274 1201
0.625 [10.974 0,829 0,949 -L050 -0.959
0.469 [L0.775 .0.595 0.722 0812 0,739
0377 10641 0.471 -0.581 0657 0594
0327 |[0.550 0.418 0502 0563 -0.502
0207 {0348 0274 0321 0351 0300
0071 [f0.113 -0.091 0.105 0111 0101
0.021 [{0.029 -0.024 0.027 -.029 -0.020
0.004 {10.007 0.006 0.006 .0.006 -0.006
0.003 [L0.004 -0.004 -0.004 0,004 0.004

RMS VALUE OF DEFLECTIONS
DEPTH IRATIO 6 15 9 7 10 15 7 10 13 10 5 13 11 4 9 7 1
(mm)f #/20

27) 018 J10.663 -0.656 -0.663 -0.663 -0.658
8ofl 053 |l0.579 0555 0.578 -0.581 -0.559
130 087 j#0.461 «0.416 -0.452 -0.461 0413
180{] 120 [H0361 -0.304 0343 -0.360 -0.290
223[F 149 ||0.294 -0.240 0.276 -0.294 -0.223
260f] 173 |10.251 -0.208 0.238 -0.253 -0.194
3280 219 [jp.ass 0.132 -0.148 0157 0125
423 282 |[0.052 -0.047 0.049 -0.051 -0.045
S520ff 347 [H0.615 -0.016 0.014 -0.013 40.016
20701 13.80 §0.003 0003 -0.003 -0.003 -0.043
30704} 20.47 j10.002 -0.002 -0.002 -0.002 A.002

A0.931 0941 0934 0926
788 D825 -0.793 .768
0591 0.655 0586 0556
0.431 D510 -0411 0390
0341 0.417 -0317 0305
0.295 0359 -0.276 -0.269
0187 0223 0177 0176
0,067 -0.073 D064 -0.066
20073 -0.018 -0.022 0.024
0.004 0.004 -0.004 -0.004
0.003 0,003 -0.003 0,003

-1.239 1217 -1.248 -1.235
4078 -LO41 1129 -1.090
0.856 -0.326 -0.879 -0.851
0.667 0.666 0.627 -0.636
0.545 0.556 0.487 0.508
-8.469 0483 0425 -0.438 :
0,292 D306 0273 0.275
0.095 0,098 0096 -0.088
-0.024 0023 0.032 -0.021
0.006 -0.006 -0.006 0.005
0.004 0.004 0.004 0.003 :

-1326 -1.350 -1.312 -1.327
=L117 -1.199 -L090 -1.127
-0.828 -0.949 -0.852 -0.869
0595 0.722 -0.691 -0.668
«0.472 -0.581 ~0.577 -0.546
-0.419 -0.507 -0.498 0477
-0.274 -0.321 -0.316 0303
0091 -0.104 -0.102 -0.098
0024 -0.027 -0.026 4.024
1.6 -0.006 -0.006 -0.006
-0.004 0.4 0.004 0.004




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 6 + 100 R: LOAD 690 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa}

SET 12 10 16 14 8

EY1 3760 4081 3758 3701 4408

EY2 5855 5831 5233 s510 3857

EY3 1515 1598 1581 1463 1886

EY4 21142 21704 21189 25476 20824

EY5S 202 188 223 181 270

EY6 22 249 243 245 121

2N FLECTIONS (my OBSERVED SENSOR
DEFL.(nm} DISTANCE(mm)

UY1 -0.136355 -0.133214 -0.134414 0134644 -0.149793 0
Uy2 -0.096289 -0.096162 -0.094560 -0.094287 0110132 300
UY3 -0.082050 -0.082676 -0.080673 -0.680694 -0,695228 614
Uv¥d -0.071283 -0.072613 -0.070295 -0.070547 -0.682719 914
uys 0062134 -0.064111 -0.061525 -0.061907 -0.07E315 1249
UYs -0.054645 -0.057178 -0.054385 -0.054853 -0.061383 1524
uYy?7 -0.048701 -(.05169% -0.048754 -0.049276 ~0.053063 1829

OPTIMIZAFION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(MPa)
SET it G 2 15 13
EY1 4464 4748 7236 7985 7938
EY2 5032 2893 3829 5623 5945
EY3 3144 2776 2164 1993 1194
EY4 20500 23295 33847 20099 20430
EYS 187 297 231 299 298
EY6 250 210 193 237 250
U D AN b NS OBSERVER, SENSOR

DEFL.(mm) DISTANCE(mm}

UY! -0.126517 -0.126416 -0.132143 0.124847 -0.124595 0
UY2 -0.094935 -0.085974 -0.101332 -.096886 -0.085173 300
UY3 -0.083887 -0.074651 -0.090312 -0.085009 -0,081540 614
Uy4 -0.074683 -0.064618 0081677 -0.076220 -0.072415 914
Uvs -0.066695 0.055787 -0.07389% -0.068740 -0.064908 1219
uYe -0.060045 -0.048383 -0.067233 -0.062551 -0.058832 1524
uy7 .054712 -0.042401 -0.061715 .057568 -(.054029 182%




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 6 + 100 R: LOAD 690 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 13 i1
EY1 7938 4464
EY2 4814 5932
EY3 1194 3144
EY4 20430 20500
EYS 298 187
EY6 250 250

CALCULATED AND OBSERVED DEFEECTIONS (mm)

0127173
0095751
-0.081844
0072637
0.665036
0.058891
-0.054040

0.126517
-0.094935
-0.083887
0.074683
0.066695
-0.060045
0.054712

14

6134
5600
1715
21258
270

0.122875
-0.091561
0.079077
-0.069939
0.062214
-0.055885
-0.050844

7

5531
3660
2844
30717
235
207

-0.123230
-0.689676
-0.078829
-0.069808
-0.061712
-0.054807
-0.049139

10

7851
5831
1598
21704
296
249

-0.117836
-0.090063
-0.077844
-0.069197
-0.061914
-0.055923
-0.051126

OBSERVED SENSOR
DEEL.(mm) DISTANCE{mm}

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 6 + 100 R: LOAD 985 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

13 ) hy

SET 6 1 4 15 10
EY1 3308 4408 3317 4182 3030
EY2 4343 3857 3643 2524 3480
EY3 3554 1886 3550 3867 1354
Ev4 20269 20824 20207 20099 21901
EYS 92 270 134 298 299
EY6 110 121 105 102 130

OBSERVED, SENE
DEFL.(mm) DISTANCE({mm

Uyl -0.221022 -0.213770 -0.224962 -0.228368 -0.239665
Uy2 -0.161313 -0.157154 -0.164671 -0.166072 -0.164659
Uy3 -0.141026 -0.13589%1 -0.144668 -0.145193 -0.141560
Uy4 -0.122212 -0.118049 -0.125714 -0.126166 -0.122930
uys -0.104754 -0.101783 -0.107961 -0.108307 -0.105994
Uye -0.089331 -0.087615 -0.092196 -0.092537 -0.091414
UY7 -0.076286 -0.075746 -0.078825 -0.079155 -0.079350

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(MPa)
SET 8 5 2 1 13
EY1 4408 6525 7236 4000 7938
EY2 3857 4011 3829 3000 4758
EY3 1886 3080 2164 1800 1194
EY4 20824 38017 33847 30000 20430
EYS 70 165 231 260 298
EY6 i2i 204 193 150 250

QOBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)

9)'¢1 -0.213770 -0.192730 -0.188639 -0.224013 -0.181796 0

uy? -0.157154 -0.150432 -0.144655 -0.161H072 -0.136774 300
UY3 -0.1358%1 -0.136228 -0.128924 -0.141501 -0.116906 614
uUYd -0.118049 -0.124451 -0.116587 -0.125218 -0.103761 914
UYs -0.101783 -0.113735 -0.105494 -0.110377 -0.092505 1219
Uys -0.087615 -0.104467 -0.095977 0.097587 0.084126 1524
uYy7 -0.075746 -0.096758 -0.088101 -0.087000 -0.077194 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 6 + 100 R: LOAD 985 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa}

SET 8 1 2 5 11
EY1 4408 4000 7236 6525 4464
EY2 3857 000 3829 4011 5932
EY3 1886 1860 2164 3080 3144
EY4 20824 30000 33847 38017 20500
EYS 270 200 231 165 187
EY6 121 150 193 204 250
CALCULATED AND QOBSERVED DEFLECFIONS (mm} OBSERVED SENSOQ

DEFLGnny DISTANCE(mmi

UYT 0203770 -0.224013  -0.18863%  -D.192730  -0.180608 )
UYZ 0157154 0161072  -0.144655  -D.150432  -0.135522 300
UY3  -013589F  -0.041501 0128924 0136228 -0.119752 614
UY4 0118040 0125225  -0.116597  -DI2d451  -0.106612 914
UYSs 0101783 -0.110377  -0.105494 0113735 -0.095209 1219
UY6 0087615  -0.097587  -0.095977  -D.104467  -0.085717 1524
UY? 007516 -0.087000  -0.088101  -0.096758  -0.078103 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 6 + 100 R: LOAD 1233 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL MPa)
SET 1 3 5 2 16
EY1 4000 4408 6525 7136 6445
EY2 3080 3857 4011 1829 5438
EY3 1860 1886 3080 2164 1181
EY4 30000 20824 38017 33847 20358
EYS 200 270 165 231 280
EY6 150 121 204 193 231

OBSERVED SENS
DEFL (mm} DISTANCE(mm)

uyi -0.280415 -0.267602 0.340639 -0.23590% -0.234087 ]

uy2 -0.201620 -0.196720 -0.187706 -0.180851 -0.175097 360
UY3 -0.177127 -0.17067% -0.169963 -0.161162 -0.149404 614
Uyd -0.156753 -0.147722 -0.155275 -0.145741 -0.131776 914
uys -0.138168 0.127344 -0.141920 -0.131856 -0.117116 1219
UYs -0.122157 -0.109598 -0.130380 -0.119959 -0.105206 1524
uY? -0.108504 -0.094732 -0.120787 -0.110117 -0.095774 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL (MPa)
SET 8 1 5 2 4
EY1 4408 4000 6525 7236 6743
EY2 3857 30600 4011 3829 5459
EY3 1886 1800 3080 2104 1036
EY4 20824 30000 38017 33847 32504
EYS5 270 200 165 2 225
EY6 121 150 204 193 121

OBSERVED. SENSOR
DEFL.{nun} DISTANCE(mmn)

Uyl -0.267593 -0.280415 -0.241255 -0.236134 -0.307619 0

uUy2 -0.196722 -0.201626 -0.188308 -0.181076 -.247793 300

UY3 0.170H5 017127 -0.170526 -0.161384 -0.220715 614

UY4 0147771 -0.156753 -0.155785 -0.145953 -0.2011%9 914

uys -0.127409 -0.138168 -0.142371 -0.132054 0183672 1219

UYs -0.109675 -0.122157 -0.13076% -0.120142 -0.168430 1524

uy7 -0.094817 -0.108904 0.121120 ~.110283 -0.155646 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 6 + 100 R: LOAD 1233 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL QP s}
SET 11 1 13 8 2
EY1 4408 4000 3330 6525 7236
EY2 3857 3000 5416 4011 3829
EY3 1886 1809 1268 3080 2164
EY4 20824 30000 20205 38017 33847
EY3 170 200 184 165 231
EYS 121 150 213 204 193

OBSERVED, SENSOR
DEFL.{mpa) DISTANCE(mm
Uyl -0.267593 -0.280415 -0.273828 -0.241258 -0.236134 0
UY2 -0.196722 -0.201626 -0.196933 -0.188308 -0.181076 3060
uy3 -0.170105 -0.177127 -0.169135 -0.1705%6 -0.161384 614
UYd -0.147771 -0.156753 -0.148780 -0.155785 -0.145953 914
UYs -0.127409 -0.138168 -0.131587 -0.142371 -0.132054 1219
UYe6 -0.109675 -0.122157 -0.117551 -0.130769 -0.120142 1524
Uy7 -0.094817 -0.108904 -0,106447 -0.121120 -0.110283 1829




ANSYS FEM ANALYSIS: ISGTROPIC MODEL
THUNDER BAY: RWY. 12-30: STA. 6 + 100 R: LOAD 1217 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODUELL (MPa)
SET 5 g 2 8 1
EY1 6876 3804 4601 595¢ 7236
EY2 4830 3114 5171 2659 3820
EY3 1290 2028 2746 3946 2164
EY4 31587 20248 33903 34730 33847
EYS 208 298 161 182 231
EY6 109 196 152 190 193

OBSERVED, ~  SENSOR
DEFL.(um) DISTANCE(mm)

UYi -0.305282 -0.276578 -0.251852 -0.247430 -0.229756 0

Uy2 -0.245739 -0.195508 -0.191692 -0.184458 -0.175416 300
UY3 -0.220405 -0.170219 -0.171862 -0.165520 -0.156078 614
Uyd -0.201090 -0.150053 -0.15450% -0.149864 -0.140955 914
UYs -0.183389 -0.132568 -0.138495 -0.135611 -0.127313 1219
UYs -0.167851 -0.118086 -0,524451 -0.123298 -0.115632 1524
Uy7 -0.154694 -0.106501 -0.112629 -0.113668 -0.105953 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL@Fa)
SET 5 6 2 8 4
EY1 6876 179 4601 5959 6568
EY2 4830 2196 5171 2659 4363
EY3 1290 2897 2746 3940 1190
EY4 31587 34346 33903 34730 27356
EYS 208 210 161 282 153
EY6 109 212 152 190 168

QBSERYED SENSOR
DEFL.{mm) DISTANCE(mm)

UyY1 -0.305282 -0.253544 -.251862 -0.247430 0.236562 0

UY2 -0.245739 -0.164312 -0.1916%2 -0.184458 -0.175043 300

UY3 -0,220405 -0.142598 0.171862 -0.165520 -0.149430 614

UY4 -0.201090 -0.124542 -0.154509 -0.149864 -0.131856 914

UYS -0.183389 -0.108380 -0.138495 -0.135611 -0,114%00 1219

UY6 -0.167851 -0.094764 -0.124451 -0.123298 -0.101235 1524

uy?7 -0.154694 -0.083772 -0.11262% -0.113068 -0.090045 1820




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 6 + 100 R: LOAD 1217 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

L h i)
SET 5 2 8 1 4
EY1 6876 4601 5959 7236 6568
EY2 4830 517 265% 3829 4363
EY3 1290 2746 3940 2164 1190
EY4 31587 33903 34730 33847 27356
EYS 208 161 282 231 153
EY6 16% 152 190 193 168

OBSERVED SENSOR
DEFL. {min DISTANCE(mm)

oY1 -0.305282 -0.251862 -0.247430 -0.229756 -0.236562 0

uy2 -0.24573% -0.191692 -0.184458 0175426 -0.175043 300

Uy3 -0.220405 -0.57E852 -0.165520 -0.156078 -0.149430 614

Uyd -0.201090 -0.154509 -0.149864 -0.140958 -0.131056 914

Uys -0.183389 -0,138495 -0.135611 -0.127323 -0.114900 1219

UyYe -0.167851 -0.124451 -0.123298 -0.115632 -0.101235 1524

uy7 -0.154694 0.11262% -0.113068 -0.105953 -0.080045 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: RWY. 12-30: STA. 6+ 100 R

DISTRIBUTION OF VERTICAL STRESSES

12 10 16 14 8

0,676 -0.675 <0.675 -0.676 0.670
10,627 -0.623 -0.625 -0.626 -0.608
0.503 -0.495 -0.499 0502 -0.489
[0.361 -0.352 0358 0363 -D.367
10.283 ~0.272 -.278 -0.286 -0.293
10.249 -0.237 -0.242 -0.254 -0.253
L0.158 -0.150 -0.153 -0.162 -0.159
L0.056 -0.053 -0.055 «0.057 -0.051
10.017 0.016 -0.017 -0.016 -0.012
10.003 -0.003 -0.003 -0.003 -0.003
:-0.0()2 0.002 0002 -0.002 -0.002

DEPTH "RATIO

(mm)|| a0
24 0.6
72ff 048

1204 080
1ol 113
23| 142
250l 167
nsy 21z
qzfl 275
5204 3.47
20808 13.87
30801 _20.53

NO COMPUTATION.

13 1 4 7 10

.656 0677 0.667 .667 0.662
563 0,633 -D.598 -0.603 -0.581
.425 0519 0.468 0492 -0.442
.299 -0.388 -0.338 -0.385 -0.311
234 -0.306 -0.266 -0314 -0.240
.207 ~0.259 -0.232 -0.271 -0.209
,135 -0.159 -0.149 -0.168 -0.134
.050 -0.052 -0.052 -0.054 -0.048
.017 -0.015 .0.017 -0.013 -0.016
L003 -0.003 -0.003 -0.003 -0.003
L002 -0.002 -0.002 -0.602 -0.602

3 l
RATI 6

-0.970
-0.915
-0.765
-0.501
-0.471
H).395
HI. 241
L0.075
HO.016
-0.004
-0.003

8

H0.956
-0.869
-0.698

L0523
L0.418
10361
-0.227
L0.073
L0.0t7
1-0.004
0.003

8

0.956
0.369
0.698

0.418
0.361
0.227
0.073
0.017

1

-0.956
-0.36%
-0.698
0523
«).413
-0361
-0.227
-0.073
0.017
0004
0.0403

5

0951
-0.853
-0.689
-0.533
-0.433
~0.372
-0.232
-0.073
-0.016
0,004
-0.003

1

-0.955
-0.366
-0.706

-0.454
0399
-0.252
-0.081
-0.018

4 15

-0.967 -0.954
-0.908 -0.868
0,762 0720
0597 0575
«0.433 -0.46%
-0.406 0392
-0.245 -0.238
-0.075 -0.073
-0.016 0016
-1.004 -0.004
D003 -0.003

z 1

«0.943 0955
-0.828 -0.866
-0.658 -0.706
0507 0549
-0.414 0454
-0.361 -03%9
-.228 -0.252
«0.074 -0.081
-0.017 -0.018
=0.004 0.004
-0.003 0.003

2 5

-0.943 -0.951
-0.828 -0.853
-0.658 -0.689

0.523 -0.549 -0.507 0533

-0.414 0433
-0.361 0372
-0.228 0232
-0.074 0.073
-0.017 -0.016

0.004 -0.004 -0.004 -0.004
.003 -0.003 -0.003 -0.003

10

-0.962
-0.888
-0.723
0545
-0.441
-03%0
-0.252
-0.082
-0.018
0804
«0.003

13

-0.937
-0.803
0.503
-8.427
0334
-0.296
0.194
-0.071
0.024
-0.004
-0.003

1L

-0.967
-0.903
-0.740
-0.554
-0436
0370
-0.227
0075
0022
-0.005
-0.003

<1197
-LO87
874
0,655
0.523
£0.452
0.284
-0.091
£.021
£.005
0403

1195
-1.085
-0.884
£).688
-0.568
AL.500
0315
H1m
-n.022
£.605
-0.003

-L.19¢
«1.067
<0.863
0668
.54z
-0.466
0.291
-0.092
0.021
£.005
4,003

-1.190
1.067
0,863
A.668
0542
£.466
-A.291
L.092
.020
0005
£0.003

-L.180
-1.036
-0.824
2.635
0518
-0.452
-0.285
-0.093
-0.022
«0.005
-0.003

2

-1.180
<1036
-0.824
0.635
4518
0.452
-0.285
4.093
0022
0005
£.003

g

-L199
-1.067
-0.863
-0.668
£.542
0.466
029
-0.092
-0.020
£0.005
-0.003

-L.183
-L.035

2778
0.536
0412
D366
£.240 |

£0.079
A.017
0.005
A.003

-L180
-L036
-0.824
A.635
L518
0.452
£.285
-0.093
-0.022
£.005
0.003

o

5 14 2 8 1

p/po

L1.166 1183 -L191 -1.148 -1.165 0.965
1020 1081 -1.106 -1.038 -1.023 0566
L0.786 -0.886 0.913 -0.849 0813 0698
569 .0.687 0700 D.681 -0.627 0536
0.452 -0.559 -0.567 D563 0512 0436
L0.402 -0.483 0.493 0.479 -0.447 037
L0.263 -0.306 -0.313 0303 0,284 0.241
L0.082 -0.103 -0.005 0.005 0.091 0077
L0.016 -0.030 0.019 0,022 0,021 0018
L0004 -0.006 -0.005 -0.008 -0.005 0.004
0,003 .0.003 .0.003 -0.003 -0.003 0.003

R;\leja

ppo

NO COMPUTATIONS

5 2 8 1 4

1.166 -L191 -1.168 -L165 -L.164
1020 -1.106 -1.038 -1.023 -L.013
H0.786 -0.913 -0.849 -0.813 0.775
LO.569 -0.700 -0.68L -0.627 -0.558
H0.452 -8.567 -0.563 0512 -0.442
10.402 -0.493 -0.479 -0.447 -0.393
HD.263 -0.313 -0.303 -0.284 -0.256
H0.082 -0.095 -0.095 -0.091 0.084
-0.016 -0.019 -0.022 -0.021 -0.021
10.004 -0.005 -0.005 -0.105 -0.005

10.003 -0.003 ~0.003 -0.003 -0.0403




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: TAXI A: STA. 10 + 740 L: LOAD 588 kPa

OPTIMIZATION CRITERION: “AREA" OF DEFLECTION BASIN.

SET 3 il 16 15 14
EY1 6821 5928 8398 S3ES 8321
£Y2 216 9 25} 253 253
EY3 211 81 207 206 206
EY4 161 149 159 160 160
> N 'E ht

Uyl -0.276048 -0.281899 -0.28133% 0.281224 -0.281818
Y2 -0.182285 -0.179883 078061 £.177898 -0.177850
y3 -0.102475 -0.098725 -0.09809E £.698081 -0.097938
Uyd -0.065540 -0083576 -0.062905 0062917 -0.082770
UYs -0.047718 -0.046935 -0.045605 -0.045603 -0.045480
UYs D.037817 -0.037391 -0.035634 -0.035624 -0.035507
UY7? 031484 -0.031014 -0.029151 0029139 -0.029025

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULY (MPa}
SET 7 2 4 s 9
EY1 8071 6 4738 5773 4984
EY2 510 383 245 3gl 49%
EY3 2066 158 179 221 230
EY4d 1o 169 199 184 191

DEFL.(mm} DISTANCE(mm)

Uyl -0.269357 0254008 -0.303129 0245581 -0309768 0
uy2 0223713 -1.175681 -0.190725 -0.159338 -0.226186 300
33 &1 -D.168332 -2.110301 -0.106195 LA097790 -0.170142 614
1ryd -0.139951 -0.076159 -0.06889% £.069886 -0.143021 214
UYys ~0.122669 -0.056642 -0.050512 0.054960 -0.126659 i1
UYé -D.10124040 -0.044724 -0.040240 -0.045886 -0.115656 1524
uy? -0.103207 -0.03708% -0.033927 <0.039915 -0.107824 1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL (MPe)
SET 1 4 1 10 H
EYI1 6958 4736 7136 4431 5173
EY2 202 5 383 208 391
EY3 244 179 158 218 m
EV4 193 199 169 176 184

CALCULATED AND OBSERVED DEFLECTIONS (mm)

Uyl -0.278927 -030312% -0.154003 0311361 -0.243581 0

Uy2 0184510 -0.180725 -0.175681 -0.18827% -0.159538 300
Uyl -0.16542 -0.106155 -0.110201 -0,098931 -0.097760 614
i -0.070436 -0.068899 -0.076159 0065636 -0.069886 914
VY5 -0.054628 -0.050512 -0.056642 -0.050314 -0.054960 1219
UYé -0.046278 -0.040240 -0.044724 -0.041626 1045886 1524
uvY7 -0.041033 -0.033927 -0.0370639 -0.035851 -0.039315 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL
THUNDER BAY: TAXI A: STA. 18 + 740 L: LOAD 880 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 14 15 16 15 13
EY1 7640 2 7539 056 Ti38
EY2 238 272 237 291 22t
EY3 174 169 184 162 179
EYd4 19 200 1986 199 199

Yl <0.4H 612 0398421 -03986%4 -0.3¢8861 -0.403851
uyz -0.272480 0.269456 -0.268551 -0.26%982 -0.273692
Uyl D.156767 -0.157203 -D.ES3621 0158681 -0.155804

uyd 0099253 0101339 -0.097211 -0.102720 -3.097308
Uys -0.070348 0072517 -0.068976 04073314 -.068321
UYs -0.054719 -0.056541 -0.053597 -0.036852 -0.052885
7 -0.045453 -0.046982 -0.044347 -0.047030 -0.043800

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MOPULT (MPg}
SET 2 5 10 1 4
£Y1 1236 5773 7529 071 4738
£Y2 38 as1 310 310 45
EY3 158 111 218 206 179
EY4 163 184 176 119 199
h v N
Uyl -0.380144 0367537 -0362791 -0.448018 -0.453663
uy2 -0.262924 -0.238764 -0.242859 <0.334808 -0.285439
uy3 -0.165076 .146353 -3.145278 0.251926 ~0.158932
UY4d -0.113980 -0.104591 -0.099780 -.209450 -0.003114
uys -0.684770 -0.082253 -0.076521 0.183587 -0.075596
UYE -0.066933 -0.068673 -0.062903 -h166422 -0.060223
UY? -.055507 0059737 0054023 -0.154459 -0.050776

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

< L A MPa
SET 1 it 5 4 1
EYL 736 4236 5773 4736 4000
EY2 g3 554 39t 245 00
EY3 158 141 21 178 00
£Y4 169 192 184 199 150
LCULATED AN A} hE QBSERVED SENSOR
DEEL.{mm)] DISTANCE(mm)
Uyt 0380144 378587 -0367337 0453663 -0.464102 0
iz -0.262924 -0.24213% -0.238764 -0.28543% -0.294185 300
UY3 -0.165076 -0.148587 -0.146353 -0.158932 -3.178131 614
Uyd -0.113980 -0.099245 -0.104591 -0.403114 -0.127805 914
Uys -0.084770 -0.069328 -0.082253 -0.075596 -0.101429 1219
UYs -0.056933 -0.050712 -0.068673 -0.060223 -0.083502 154
UY7 -0.055507 -0.038987 -0.059737 -0.050776 -D.075021 1829




ANSYS FEM ANALYSIS: ISOTROPIC MODEL

THUNDER BAY: TAXI A: STA. 10 + 740 L: LOAD 1154 kP'a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL (MFS)
SET 9 15 4
EY1 7595 43 710
EY2 218 n7 221
EY3 177 91 209
EYd H4L 148 152

CALCULATED AND OBSERVED DEFLECTIONS (mm)
Uyt -0.557203 0558178 ~0.54E560
U2 -D383913 -0379467 -0373441
Uyl -0.227684 -0.213402 -0.224384
vyd 0148652 -0.147519 -0.151843
Y5 -0.107333 -0.108006 -0.115472
UYs -0.083508 -.087016 ~0.094927
UY7 -0.068288 -5.072909 -0.08475%

7971
P
188
143

.532029
-0.370602
-0.225850
40.152384
-0.113573
0.090977
0.076471

7984
221
191
148

-0.554551
-0.387238
-0.235586
-0.159401
0120223
-0.697971
-0.683857

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULT (A1Pa)

SET

EYL
EY2
EY3
EYd

CALCULATED AND OBSERVED DEFLECTIONS (i)

Uyl
vz
UYys
Uyd
UYs
UYs
uy?

2

7136
383
158
169

-0.498507
-0.344789
216474
-0.149469
-0.111165
-0.087774
-0.0727%0

6071
510
206
110

-0587514
-0.432056
0330366
0274665
-0.240749
-0.218340
-0.202552

4736
248
179
192

-0.594917
1374344
-0.208417
-0.13521%
-0.099133
-0.078974
~0.666585

7518
295
18
176

-0.482259
0323421
-0.F93158
0132881
0101123
083026
0071268

5173
%
m
184

0481974
0313107
-0.191922
0037157
-0.107864
-0.090056
-0.078337

OBSERVED

SENSOR

300
&4
914
1219
1524
1829

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa}
SET 10 4
EY1 5462 4716
EY2 208 u5
EY3 228 179
EY4 176 1%
h
UYL D53 0594917
UYz  -0362489 0374314
UYd  -0a98138  -D20B417
UY4s 0429808 0135219
UYs 0098838 -0.099133
UYs  -0.081613  -0.0789M
UY? 0070323 -0.056585

7236
383
158
169

0498507
0344789
-0.216474
-0.149459
0.111168
0.087774
-0.072790

4000
kit
200
150

-0.608607
-0.385783
40,233594
1167599
-0.133011
0112124
-0.093380

5773
391
221
184

-0.481974
031007
0151922
0137157
-0.107864
-0.090056
-0078337

OBSERVED




ANSYS FEM ANALY SIS: ISOTROPIC MODEL

THUNDER BAY: TAXIA: STA. 10 +740 L

PISTRIBUTION OF VERTICAL STRESSES

“AREA” OF BASIN  LOAD 1: 588 kPa

DEPTH IRATIO 3

()
2
63

105
200
359
567
850
1134
1775
3775
4715

z/a0
0.14
0.4z
0.70
133
233
378
567
156
1183
2517
31.83

11

10530 -0.531
L0379 -0.386
L0201 -0.212
10.099 0,108
0.062 -0.068
L0035 +0.038
H0.019 -0.020
L0011 -0.011
H.005 0,005
0.001 -0.001
1H0.001 -0.001

DEPTH
(min}
21

53
105
200/
350|
567
850
1134
1775
3775
4775

SV,

DEPTH lRATlO

{pom)
21
63

105
200
350
567
50
1134
1775
3718
4715

0.4
042
0.70
133
233
3.78
567
756
1183

517

,'RA‘[‘]O
#Hao

.520 ~0.533
10378 -0.393
10.201 -0.222
H0.099 0115
L0.063 -0.066
10.036 -0.03¢6

16

-0.534
-0.393
-0.222
-0.115
-0.068
~0.037
-0.019
D011
-0.005
-0.001
~0.001

-0.534
0395
-0.225
.113
0062
0032

15

-0.534
-0.393
-0.223
-0.115
«0.068
-0.037
-0.019
-0.011
-0.005
0.001
-0.601

-0.534
4395
-0.226
-0.118
071
A1.030

.01 0.019 -0.017 -0.020

14

0534
0394
0.224
0116
-0.068
-0.037
0,019
0011
-0.605
0,001

0001

-0.536
«0.402
£.236
A.123
-0.068
-0.035
.08

Lo.012 -0.011
Lo.005 -0.005
L0.001 -0.001
Jo.co1 .0.001

31.83

-0.010 -0.012 -6.011
0.005 -0.005 -0.045
-0.001 -0.001 -0.001

-0.001L -0.90% -0.001 :

T

zfao
014
042
0.70
133
233
378
5.67
756
11.83
2517
31.83

S

i1 4 2 10 5
L0520 L0.536 -0.535 -0.534 -0.538
H0.378 0399 -6397 0396 0410
10.201 -0.232 -0.227 -0.229 -0.249
[0.698 .0.118 0112 ~0.121 -0.130
H.063 0,064 -0,056 -0.075 4.068
L0.037 -0.034 -0.028 -0.040 -0.033
L0.020 -0.019 -0.015 -0.020 -0.017
£0.012 -0.012 -0.010 -0.012 -0.010
[0.006 -0.006 -0.005 -0.005 -0.005
[0.001 0,002 -0.001 -0.001 -0.001
L0.001 -0.001 -0.001 -0.001 -0.001

16

-0.795
0573
-0.308
-0.150
-0.086
-0.047
-0.027
-0.017
-0.009
«{0.002
-0.002

-1.506
-0.614
~0372
0194
-0.102
-0.050
-0.025
-0.015
-0.007
-0.1HE2
-0.002

2 1

800
.594
340

-0.819
-0.656
-£.435
167 -0.228
.084 -0.096
.042 -0.041
.023 -0.023
014 -0.016
007 -0.008
002 0.002
002 -0.002

015
0,792 0796
0565 0577
0297 0314
0.143 0154
0,086 -0.086
0,048 -0.046
0027 0026
20017 -0.017
D008 -0.009
«0.002 -0.002
0,002 -0.002

10 7

-0.796 -0.810
0582 -0.627
£.324 -0391
-0.163 -0.201
-0.095 -0.094
«0.051 -0.044
-0.026 -0.022
.016 -0.013
-D.007 0,006
«0.002 -0.002
-0.002 -0.002

5 4

-1.806 -0.802
-0.614 -0598
«0.372 0347
-£.194 -0.177
-0.102 -0.096
-0.050 0.051
-0.025 0.028
-0.015 0017
-0.007 -0.009
-0.002 -0.002
-0.002 -0.012

13

-0.791
D559
-0.288
0137
-0.085
-0.049

0028

-0.018

0009

-0.002
0002

4

0802
0598
0347
0177
0096
0051
-1.023
0017
0.009
0002
0.002

0309
0621
0382
-0.202
«0.105
-0.053
-0.028
-0.016
-0.008
A.002
0,002

9

1.037
. 738
384
L1830
.106
059
032
.020
.010
.003
.002

LOAD 4: 1154 kP

15

-1.03%
0.742
-0.390
4.187
011t
0061
-0.033
«0.020
0010
-0.003
-0.002

-1.062
0.823
0513
0.264
-0.123
-0.057
«0.029
0017
«0.008
-0.003
-0.002

4

~1.051
-0.784
0.455
+0.232
0126
0.067
£0.036
£0.023
-0.011
-0.003

4

-L038
-0.736
-0.332
-0.183
L0113
0.064
-0.034
-0.020
.o
-0.003
0002

-LA51
1.784
0.455
0.232
0,126
£.067
-0.036
-0.023
D011
0.003
-0.002

1z

-1.039
-0.741
-0.388
0.186
£.110
-0.061
-0.033
-0.920
-0.010
«£.003
D002

10

-1.043
0761
H421
-0.209
£0.121
£0.065
0,034
0.020
£.010
£.003
.02

2 1

1049
A0.719
0445
219
111
0,055
0,030
2019
2010
2,003

0.002 -0.002 -0.002

-L061
-0.814
050
-0.265
0.137
£2.070
£.036
-0.021
£0.010
-0.003

0.002 D002 02

13

-1.036
A.734
£0.379
0178
0,108
£0.061
-0.033
0.020
£.010
~0.003
£.002

-L056
£.805
488
-0.255
0.134
0.066
-0.033
£0.020
£.010
0.003
-0.002

-1.056
£0.805
£.488
-8.255
0134
-0.066
0.033
-0.020
-0.010
0,003

0.912
0.683
0.400
0.206
0.112
0.058
0.030
0.018
0.009
0.0402




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 100 R: LOAD 752 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

- Y S

SET 5 4 i5 2 k]
EY1 7884 7516 7962 7789 7500
EY2 3146 5831 3662 5772 5106
EY3} 3758 3188 1727 3718 kYR
EY4 450 27 489 433 188
EX4 1334 774 1461 892 817
EYS 281 153 295 280 151
EX5 621 404 415 193 301
EY6 186 216 202 216 213
EX6 462 520 502 419 469

R4 2.96 285 299 2.00 283

R3 221 138 144 0.69 1.04

R6 2.48 241 149 1.94 b3

OBSERVED SENSOR
DEFL.{mm) DISTANCE(mm}

Uyl 0161163 -0.161857 0156958  -0,161342  -0.166503 o

UY2 0107245 0113453 0102724 -0.116069  -0.117495 300
UY3 0074222 -D075302 0068283  -0.081097  -0.079%00 614
UYd 0054619  -0.051470  -0.048468  -0.058213  -0.035992 914
UYs 0042245 -0037014  -0.036066  -0.043386  -0.041108 1219
UYs 0034098  -0.028185  -0.027928  -D.033762  -0.031802 1524
uv7 0028596  -0022684  -0.022461  -0.627505  -0.025913 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

b hS )
SET 16 10 13 2 11
EY1 7881 7553 5187 7236 5080
EY2 2814 5887 5553 3829 2207
EY3 3399 1838 1288 2164 1696
EY4 160 290 355 423 415
EX4 507 457 &40 1108 857
EYS 275 200 99 221 298
EXS 545 3719 132 34 452
EY6 244 228 139 193 238
EX6 607 562 480 271 135
R4 1.95 1.57 2.38 2.62 01
RS 1.8 1.8¢ 0.66 051 1.52
Ré& 149 246 2901 144 0.57

OBRSERVED SENSOR
DEFE.{mm} DISTANCE(mm}

UYl -0.163797 -0.182954 -0.19763% -0.203084 -0.209154 0

UY2 -0.101776 -0.126660 -0.136027 -0.150471 -0.131154 300
UY3 -0.660097 -0.080307 -0.088456 -0.1084%0 -0.08735¢ 614
Uy4 -0.036114 -0.051956 -0.059269 -0.081658 -0.063406 914
UYs 0012152 -0.035121 -0.041390 -0.863933 -0.048788 1219
UYe -0.013799 -0.025146 -0.030465 -0.052120 -0.039184 1524
uy7 -0.008634 -0.019207 -0.023847 -0.044279 -0.032607 1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5 + 100 R: LOAD 752 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 10 16 i3 11 2
EY1 7553 7881 5187 50690 7236
EYI 5887 2874 5553 2207 3829
EY3 1838 3399 1288 1696 2164
Y4 30 260 155 425 423
EX4 457 07 846 857 1108
EYS 200 215 199 198 221
EX5 379 638 132 452 112
EY6 228 244 239 138 163
EXé6 562 607 480 135 277

R4 1.57 0.79 238 2.01 262
RS 1.89 232 0.66 1.52 0.51
R6 246 .49 ;M 0.57 144

s 7]

SENSOR
DEFL.(mm DISTANCEmm)

uyl -0.168255 -0.214041 -0.211218 -0.217676 -0.21 7607 0

uy2 -0.122040 -0.148338 -0.154608 -0.165794 -0.169425 300
uys -0.086883 -0.105152 -0.115384 -0127368 -0.127069 614
Uy4 -0.064031 0.0679085 -0.089979 -0.103616 -0.099542 914
UY5s -0.049237 -0.063070 -0.073155 -0.087312 -0.681273 1219
uye -0.025146 -0.013475 030465 -0.03%184 -0.052120 1524
UY7 -0.019207 -0.008382 -0.023487 -0.032607 -0.044279 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-36: STA. 5 + 100 R: LOAD 1040 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MOBDULI (MPa)

SET

EY1
EY2
EY3
EY4
EX4
EYS
EXS
EYs
EX6

R4

RS

R6

13

7715
5885
1308
474
509
281
674
225
£40
1.92
240
1.96

3

Ta66
5869
1202
459
T4
278
658
220
mn
L69
237
1.69

7

7730
5566
1332
406
875
285
682
229
454
2.16
2.40
1.98

[

7915
5964
1064
304
544
294
722
195
313
.79
2.46
1.65

CALCULATED AND OBSERVED DEFLECTIONS (mum}

Uyl
Uy2
Uy3
Uy4

0.226661
-0.157911
-0.108695
-0.080730
0.063916
£.053220
0.046160

-0.239834
-0.168566
-0.116660
0.687331
-0.069868
-0.058814
-0.051507

-0,235050
-0.156631
-0.104808
-0.075819
-0.058789
-0.048176
-0.041263

0.244126
0.168600
0.108738
0.075272
0035971
0.044119
0.036392

10

7893
3083
2380
488
658
294
499
226
522
1.35
170
131

-0,231341
-0.151992
-0.102298
-0.074259
-0.057301

-0.046519
-0.039439

OBSERVED SENSOR
DEFL{mm} STAN

300
614
914
1219
1524
1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI(MPa)

SET

EY1
EY2
EY3
Evd
EX4
EYS
EX5
EY6
EX6

R4

R5

R6

Uyl
L4} ¢
UY3
uy4
UYs
UYé

16

7881
2874
3359
260
07
275
638
244
607
079
132
4

-0.233029
-0.145125
-0.084221
-0.049633
-0.029984
-0.018500
-0.011510

10

7553
5887
1838
290
457
100
379
128
562
1.57
1.89
2.46

ERVE

-0.250873
-0.17368%
-0.110120
-0.071243
-0.048160
-0.034481
-0.026337

13

5187
5553
1288
355
846

132
239

2.38
0.66
201

E h

-0.27101¢
-0.186528
-0.121294
-0.081271
-0.056755
0.041774
-0.032700

7236
3829
2164
423
1108
pXi|
112
193
217
2.62
0.51
1.44

-0.286703
-0.206330
-0.148766
0.111%72
-0.087667
-0.071468
-0.060717

11

3090
2207
1696
425
857
198
452
238
135
201
1.52
0.57

-0.286798
-0.179898
-0.119789
-0.086945
-0.066899
-0.053731
-0.044712

OBSERVED. SENSOR
DEFL.(mny) DISTANCE(mm}

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 100 R: LOAD 1040 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODUI 1(MPa)
SET 10 13
EY1 7553 5187
EY? 5887 5553
EY3 1838 1288
EY4 290 355
EX4 457 846
EYS 200 199
EXS 3719 132
EY6 228 239
EX6 562 480

R4 157 2.38
RS 1.8¢ 0.66
R6 2.46 20
N
UYLl 0232694 -0.296014
UY2? 0168779  -0.205148
UY3 0120157  -0.145422
UY4  -0.088553  -0.109372
UYS  -0.068094  -0.087225
UY6  -0.034481  -D.0417T4
UY? 0026337  -0.032700

Il

5090
2207
16%6
425
857
158
452
138
135
2.01
1.52
0.57

a T NG

0.292110
-0.213820
-0.159573
-0.124438
-0.101171
0.053731
0.044712

16

7881
2874
3399
297
230
275
6038
244
607
0.79
232
.49

-0.305041
-0.229290
-0.176%17
-0.143298
-0.120750

-0.01851
-0.01160%

7236
3829
2164
423
1108
21
112
193
277
262
0.51
1.44

0.331952
0.232886
0.172568
-0.135209
-0.110200
0.071458
0.060717

OBSERYED
DEFL.(mm)

SENSOR
DISTANCF,(mum

0
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 100 R: LOAD 1342 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EY3
EY4
EX4
EYS
EX5
EYe6
EX6

R4

RS

Ré

16

6791
5154
2710
486
1452
291
183
244
173
2.99
0.63
07

9

6791
5861
3597
489
1454
299
348
2
163
.97
116
0.74

1

5739
4165
3159
3
985
297
313
234
395
2.66
1.05
1.69

3595
5574
2207
442
1297
299
290
198
340
294
0.97
L1

CALCULATED ANIY OBSERVED DEFLECTIONS (min)

UYl
Uy2
Uy3
Uy4
UYs
Uye
uy7

-0.310830
-0.222043
0158979
-0.118526
-0.0916%4
-0.073552
-0.061222

-0.288304
-0.208405
-0.150390
-0.112523
-0.087218
0.069882
0.057849

-0.317946
-0.218823
-0.155068
-0.1100:43
-0.084983
-0.069314
0.059292

-0.328819
0.220727
0.150073
0.108269
-0.082630
0.066213
.055372

3730
5494
2443
463
1344
299
281
180
238
2.90
0.94
133

-0.331476
-0.228079
-0.159090
-0.116619
-0.089487
-0.071435
-0.039116

OBSERVED SENSOR
DEFL.(mm}  DISTANCE(nm)

300
614
914
1219
1524
1819

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MGDULI (MPa)

SET

EY1
EY2
EY¥3
EY4
EX4
EYs
EXS
EY6
EX6

R4

RS

R6

16

7881
1874
3399
260
207
275
638
244
607
0.79
232
2.49

7553
5887
1838
200
457
200
79
228
562
1.57
1.8¢
.46

7236
3829
2164
423
1108
21
112
193
7
2.62
0.51
1.44

UY1
Uy2
Uyl
Uy4
Uvs
Uye

-0.305593
-0.189857
-1.109926
-0.064687
-0.039051
-0.024689
-0.014985

-0.327062
-0.226427
-0.143563
-0.092880
-0.062785
-0.044953
-1.034336

-0.353314
-0.243171
-0.158131
-0.105953
-0.0739%1
-0.054460
-0.042630

-0.37374
-0.268992
-0.193945
-0.145978
-0.114291
-0.093173
-0.079157

i1

5090
2207
1696
425
857
198
452
238
135
201
1.52
0.57

-0.373898
-0.234532
-0.156168
-0.113349
-0.087216
-0.07004%
-0.058291

OBSERVED SENSOR
DEFL (mny DISTANCE(mm}

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5+ 100 R: LOAD 1342 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULT (M Pa)

SET 10 13 11 16
EY1 7553 5187 5090 7881
EY2 5887 5553 2307 2874
EY3 1838 1288 16%6 3389
EY4 290 355 425 325
EX4 457 846 857 258
EYS 200 199 198 275
EXS 79 132 452 610
EY6 228 239 238 244
EXé 562 480 135 607

R4 157 238 2.01 0.79

s 1.8% 0.66 1.52 222

R6 246 201 0.57 249

DEFL.(inm) DISTANCE(mm)

uyi -0.300264 -0.322602 S1381972 0394498 0376934 0
uUyvz  -0.217790 -0.231924 02647200 0279713 0275910 300
Uyl  -0.155049 -0.166804 -0.187651 -0.18930%  -D.205911 614
UY4d -0.114268  -0.122651 0148132 0829771 -0.160573 914
UY5  -0.087868  -0.091742 0112554 0004775 -0,130550 1219
UYe  -0.044953 -0.054460 -0.07004% 0024277 -0.093173 1524
UY7 0343360 -0.042630 -0.058291 -0.015297  -0.079157 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 100 R: LOAD 1525 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULT (M)

SET

EY1
EY2
EY3
EY4
EX4
EYS
EXS
EY6
EX6

R4

R5

R6

10

7880
5317
3715
296
793
228
552
195
439
268
242
226

2

7884
4707
3368
346
726
203
415
210
498
.10
2.05
237

[

5829
5419
3905
359
1040
217
535
227
435
2.90
246
2,01

1

7842
5263
3623
178
700
188
446
213
496
252
2.38
233

CALCULATED AND OBSERVED DEFLECTIONS (mm)

Uyl
Uy2
Uy3
Uy4
uys
Uyes
Uy7

-0.350483
-0.252559
-0.176822
-0.128273
-0.097552
-0.077997
-0.06544%

-0.349%00
-0.248768
-0.172168
-0.122938
-0.091380
-0.071127
-0.058171

-0.339665
-0.2398460
-0.167824
-0.121841
-0.092566
-0.073805
-0,061760

-0.355407
-0.256563
-0.177279
~-0.125165
-0.091765
-0.070572
-0.057253

7895
4822
3570
270
722
216
370
223
527
2.68
1.71
2.36

-0.354604
-0.253525
-0.174020
-0.122514
-0.089942
-0.069483
-0.056686

OBSERVED SENSOR
DEEL.(mny DISTANCE (R

00

614

914
1219
1524
1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)

SEY

EY1
EY2
EY3
EYd4
EX4
EYS
EXS
EY6
EXo

R4

RS

R6

UYl
UY2
UY3
Y4
UYs
Uyse

16

7881
1874
3399
260
207
275
638
244
607
0.79
232
2.49

-0.346368
-0.215420
-0,125089
-0.073838
0.044681
-0.027604
-0.017191

10

7353
5887
1838
299
457
200
379
228
562
1.57
1.89
246

-0.370525
-0.256579
-0.162839
-0.105477
0071367
-0.051117
-0.039038

13

5187
5553
1288
355
846
199
132
139
480
.38
0.66
2.01

N

-0.359033
-0.274662
-0.179051
-0.120358
-0.084273
-0.062119
-0.048635

7236
3829
2164
423
1108
221
112
193
277
.62
0.51
1.44

-.423155
-0.304545
-0.219732
-0.165513
-0.129656
-0.105728
-0.089829

1

5080
107
1696
423
857
298
452
238
135
PR LN
1.52
0.57

-0.423254
-0.165546
-0.177062
-0.128654
-0.093035
-0.079542
-0.066178

OBSERVED SENSQR
DEFL.{mmn) DISTANCE({mn1)

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5+ 100 R: LOAD 1525 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET 9 13 10 16 15
EY1 7553 5187 5000 7901 7881
EY1 5887 5553 2207 3072 2874
EY3 1838 1288 1696 3393 3339
EY4 290 355 425 261 337
EX4 457 846 857 704 208
EYS 200 199 298 279 275
EX5 k¥ 132 452 653 592
EY6 228 239 234 195 244
EX6 562 480 135 485 607

R4 1.57 138 201 270 0,79

RS 1.89% 0.66 1.52 2.34 115

Re 246 201 0.57 .49 249

DEFL.{mm) DISTANCE(mm}

UYl  -0.353123 0356907  -0.392230  -D.394638  0.422632 o

UYZ 0258372 0267868  -0.269522  -D.275387  -0.303103 360
UY3 0183126 0197173 -0.176998  -0.193691  -0.221528 614
UY4 0032591 0149340 0121826  -0.140520  -0.170252 914
UY5S  -0.100318  -0.118095  -0.088710  -0.104986  -0.136296 1219
UY6  -0.079933  -0.097867  -0.068450  -0.081090  -0.113449 1524
UY7 0066982  -D.084757  -D.055731  -0.065067  -0.098054 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 100 R

DISTRIBUTION OF VERTICAL STRESSES

"AREA” OF THE BASILOAD §: 752 kPa

DEPTH"RATIO 5 4

)]
24
71

120
170
214
152
340
480
692
875
1159

M

DEPTH
{mna}
24

7t
120
v
214
252
340
430
692
875
1159

SV,

z/ao
Q.16
047
030
113
143
1.68
227
3.20
4.61
583
7.73

0.699 -0.704
0.627 0.640
0503 -0.497
L0352 -0.309
.239 0,184
G161 -0.118
0.087 -0.062
£0.038 -0.034
H0.024 -0.022
Fo.011 -0.012
10.606 -0.006

[R;‘\Tl()

/a0
016
047
.80
113
143
1.68
227
3.20
4.61

583

NS

HD, 699 -(L.699
H0,625 -0.623
0,485 -0.482
H0.312 -0.307
H0,198 -0.185
H.137 -0.117
£0.075 -0.064
10.038 -0.036
H0.026 0.024
0.012 -0.013

1.3

1]

H0.006 -0.007

DEPTH“RA'I’IO 10 16

(o)
24
ut

120
170
214
252
340
480
692
875
159

Z/ao
0.16
047
030
113
143
1.68
227
320
451
583
7.73

H0.699 -0.693
H0.623 -0.607
10.467 -0.467
-0.272 D305
L0158 -L185
L0112 ALLLS
L0.064 -0.065
H0.038 -0.033
10,028 -0.025
L0.014 -0.015
10.007 -0.008

15 2 3

0.697 -0.705 ~0.704
£0.618 -0.642 -0.639
1480 -0.504 -0.501
0316 -0.321 0320
0.211 1196 -0.194
-0.156 -0.126 -0.121
0,083 0,061 £.060
-0.034 0,025 -0.030
<0.022 «0.017 0020
-0.011 -0.010 -0.011
-0.006 -0.0605 -0.006

-0.701 0.702 -0.701
«0.631 -0.635 -0.632
0,486 -0.501 -0.494
-0.305 -0.33Z2 -319
-0.194 -0.215 019
-0.143 «0.148 ~D.132
0,075 -0.075 -0.065
-0.030 -0.033 -0.026
«0.020 -0.020 -0.018
-0.011 -0.008 -0.009
406 -0.004 0,005

NE

13 11 2

-0.706 -0.6%9 0,699
0.644 -0.627 -0.624
£0.493 -0.498 -0.486
«0.203 -0.343 -0.317
177 -0.235 0.205
0,131 -0.170 -0.143
0067 -0.089 -0.070
-0.026 -0.040 -0.023
-0.018 -0.024 -0.015
£.012 .0.006 -0.008
«0.006 -0.002 .04

RATI
pipo
0.933
0.842
0.661
0.431
0.272
0.182
0.094
0.043
0.028
0.014
0.008

s

-0.960
-0.858
L0.648
H1L39)
H0.245
H). 189
L0105
0,054
-0.836
L0013
H0.0406

16

L0.951
-0.832
L0.640
Lo.417
L0.253
L0.156
Lo.088
Lo.051
0.034

-0.020

p/po
0.930
0.831
0.641
0.407
0.255
0.178
0.094
0.044
2.029
{.014
1.007

|-0.011

H0.959
-0.854
L0.640
H0.373
L0217
L0.153
|0.088
-0.052
-0.038
-0.019
H0.609

3 7 6

.95 -1.958 -0.956
-0.855 -0.852 -0.844
-0.641 -0.642 -0.619
£.382 -0.387 -0353
-0.238 .0.243 0211
-0.185 .0.186 -D.162
0105 «0.105 -0.095
053 -0.054 -0.064
0035 -0.036 0.04d
-0.012 -0.013 -0.013
M5 -0.006 -0.006

10 13 2

0.959 -£.968 4.959
-0.854 -0.883 -DR5E
+0.640 -0.675 D.666
373 0.402 0435
0,217 -0.243 -0.281
0153 -0.179 -0.195
0,088 -0.092 -0.096
0,052 -0.036 -0.031
-0.038 A.025 0021
-0.019 -1.016 -0.011
0049 -1L.009 -0.006

13 it 16

-0.968 -.959 «0.951
-0.883 ~0.86) -0.834
~0.675 1683 -0.645
0.402 -0.470 -0.424
«0.243 <0322 ~0.261
<0.179 «0.233 -0.164
£0.091 «0.122 0.092
-0.036 -0.055 -0.051
0,025 -0,032 -0.034
-0.016 -0.008 0.020
D009 -0.003 0011

10

0954
0843
0,657
0440
«0.290
-0.204
-0.104
-0.047
«0.031
-0.014
-0.007

1

0959
-0.860
-0.683
0470
0322
-0.233
-0.122
-0.055
-0.032
-0.008
«0.003

2

0959
03856
-0.666
0435
-0.281
-£.195
0496
-0.031
0021
-£.011
0406

-1.265
-L167
0,932
«0.610
1388
-1.265
0.142
£.056
0,033
0.016
0,004

10

-1.250
-1.114
0834
£.487
.283
0,200
0.114
-0.068

5 -0.049

-0.024
012

-1.261
-L152
£.881
0524
0317
-0.233
0.120
-0.047
£.032
<0.021
0.011

1

-1.263
1159
£0.924
-0.611
4389
.257
-0.132
«0.058
-0.037
-0.016
0.008

13

A1.261
-1.152
41881
0524
£.317
4.233
0120
0.047
£.032
D021
£0.011

11

-1.250
L1zt
-0.890
D613
-0.420
0.303
£0.159
4471
0.042
«0.010
-0.003

LOAD 3: 1342 kPa

-1.276
-1.207
£.978
0634
£0.409
£0.297
N.165
0.062
0.037
016
-0.008

2

1250
-1.116
0,860
0567
1366
-.255
2125
0,041
£.028
0015
0.007

16

1.241
-1.089
0.844
0558
0347
f.221
0122
£0.066
£.043
£0.026
o014

-1.276
-1.207
-0.979
£.638
D410
-0.292
L£.158
0059
-0.035
0.013
-0.006

-1.250
<1116
-0.869
0567
4366
£.255
£.125
«.041
«0.028
0.015
£D.007

ARATIO

p/po
0.945
0.878
0.704
0.460
0.205
0.205
0109
0.042
0.025
0410
0.005

10

1.424
1.289
1008
0.643
0390
L0.246
lo.129
10.692
L0.065
0.022
0.011

1.420
L1276
Lo.977
lo.597
Lo3ss
L0.236
0.129
0.084
0.060
L0.025
0.012

9

1417
1263
H).945
+0.551
H0.321
0,226
10,129
10,077
+0.056
+0.027
10.014

-1.421
«1.279
AL9%6
-0.638
-0.391
-0.251
0,126
-0.077
«0.056
~0.024
-0.012

-1.425
-1.292
«0.997
0,616
-0.375
«0.258
0131
-0.065
-0.046
A.024
0012

12

-L.430
1305
-£.998
-0.594
0,359
-0.265
-0.136
0053
-0.037
«0.024
«0.013

«1.437
-1.334
-L4070
-0.698
-0.432
-4.274
0136
05
-0.068
~0.022
-0.010

1427
1302
1039
0,697
0.454
0309
-0.159
0.08%
0.058
0.017
0,007

10

-L417
-L270
«1.000
-0.695
-0.476
-0344
-0.181
0481
.048
-0.011
-0.004

-1.423 -1.422
~L.286 -1.281
-LOH 0995
A.629 0.631
-0.375 0.379
-0,233 0.235
~0.119 0116
-0.085 -0.066
-0.063 0.047
-0.024 -0.023
~0.012 -0.012

-1.418 -1.414
-1.268 -1.25%
-0.986 -0.977
-0.638 -0.633
-0.392 4388
0.244 0.244
-0.126 -0.128
«0.091 0.070
-0.065 -0.047
«0.027 -0.026
-0.014 -0.014

16 15

1412 -1.406
1249 L2335
0973 958
0.647 .635
0.410 1396
0256 0,253
133 -0.140
L0907 0,074
L0067 0,048
0.029 0,029
£0.015 0,016

1.653
0417
0.258
0.169
0088
0052
0.036
0.ms

0.008




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. § +200 L: LOAD 695 kPa

OPTIMIZATION CRITERION: "AREA"” OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET 15 13 3 8 9
EY1 7494 6251 6476 7442 7764
EV2 3170 4137 2280 2384 2474
EY3 2242 2252 2042 2265 3565
EY4 439 A9 278 352 477
EX4 1041 1046 578 247 1381
EYS 191 220 287 156 185
EX5 189 176 578 310 144
EY6 202 248 213 238 239
EX6 240 508 357 172 540
R4 2.37 2.50 2.08 0.70 .89
RS 0.78 0.99 0.80 2.01 199
R6 1.66 119 2.04 1.68 %7}
CALCULATED AND OBSERVED DEFLECTIONS (inm) OBSERVED SENSOR
DEEL{mnm) DISTANCE(mm)
UYL 0191613 0194770  -0.212407  -0.206784  -0.194585 0
UY? 0133570 -D.138751  -0.138531  -0.136924  -0.136419 300
UY3 0093773 -D.098096  -0.089102  -0.092254  -0.099660 610
UY4  -D069097  -0.072003  -0.060668  -D.068665  -0.075988 914
UYS 0053076  -0.054705  -0.043950  -D.035458  -0.059669 1219
UY6  -0043090  -0.034172  -D.047530  -0.048225  -D.050020 1524
UY7  -D.035313  -0.028394  -0.042463  -0.040249  -D.044685 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI MPa)
SET 10 15 7 14 8
EY1 7897 7962 6525 7442 5959
EV2 5670 5910 4011 2384 2659
EY3 1103 3317 3080 2265 3940
EY4 483 318 475 352 434
EX4 1043 870 1055 2147 450
EYS 280 294 146 287 280
EXS 363 644 213 ST8 528
EYé 227 245 204 213 180
EX6 528 227 450 387 287
R4 2.16 277 222 0.70 1.04
RS 1.29 2.19 145 701 1.89
RS 2.32 0.93 221 1.68 151
QBSERVED SENSOR
DEFL.(mm) DISTANCE(mm}
UYl  -0.177991 0153621 -0.202240  -0.206784  -0.209259 0
UYZ 0130241  -0.110938  -0.147791  -0.136924  -0.147781 300
UY3 0095337  -0.078007  -0.109380  -0.092254  -0.109986 610
UY4 0075358 -D.057412  -0.083981  -0.068665  -0.088011 914
UYS  -0.063201  -0.044492  -0.066643  -0.0554358  -0.074564 1219
UVe 0055439  -0,036172  -D.0S4788  -0.047530  -0.06592% 1524
UY7  -0.050383  .0030678  -0.046810  -0.642463  -0.060175 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5 + 200 L: LOAD 699 kPa

OPTIMIZATION CRETERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa)

SET 15 13 14 13 10
EYl 4158 6335 6246 7107 7442
EY2 3419 2366 2277 3366 1384
EY: 2347 2264 2246 2144 1265
EYd 497 485 490 438 352
EX4 1481 1437 1456 1209 247
EYS 216 212 197 233 287
EX5 509 419 N 255 578
EY6 221 162 157 176 213
EX6 134 368 367 245 357

Rd 2.98 2,96 297 2.76 670

RS 2.36 2.08 1.88 110 201

R6 0.61 2,27 233 1.40 1.68

P : v LIONS OBSERVED SENSOR
DEFL.(mm)  DISTANCE(mm)

UY1 0187274 0187940  -0.184385  -0.196215  -0.206784 4
UY2  -0.12550%  -0.023501  -0.119067 0139154 -0.136924 300
UY3 0089248  -0.086770  -0.081622  -0.101166  -0.092154 610
UY4 0067225  -0.065134  0.059219  -0.077854  -0.068G665 914
UYS 0052596  -0.050932  0.044315  -0.062502  -0.055458 1219
UY6s  -6.042487  -0.041235  -0.034039  -0.052051  -0.047530 1524
UY7?7 0035430 0034550  -0.026910  -0.044865  -0.042463 1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 +200 L: LOAD 982 kPa

OPTIMIZAFION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET [ 8 1 i2 16
EY1 7910 5349 T685 4769 6315
EY2 5065 3839 2591 5515 3380
EY3 381z 3982 3981 3979 3981
EYd 156 269 170 269 448
EX4 693 461 533 802 1178
EY5 191 214 167 268 178
EXs 107 147 118 136 91
EY6 237 192 144 248 248
EX6 566 151 356 520 ki)
R4 2N %) | 1.98 2.98 263
RS 0.56 0.69 0.71 051 051
Ré 2.49 1.31 247 2.09 1.28
CALCULATED AND OBSERVED DEFLECTIONS {inm) OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)
UYT 0269860  -0.208288  -0.305585  -D.262742  -0.285450 0
UY2 0200923 0213346 -0.215870  -0.188347  -0.208286 300
UY3  -0.142358  -0.147433  0.148973  -0.130505  -0.154682 610
Uv4d 0102508  -0.104133  -0.104294  -0.693498 0119184 914
UYs 0076681  -0.076610  -0.074436  -0.070999  -0.095546 121%
UY6 0060530  -0.059324  -0.05466F  -0.057595  -0.080054 1524
Uy? 0050765 0048511 -0.041743  -0.049673  -0.070159 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULT (VMPa)
SET 12 1 16 13 14
EY1 6381 6443 6868 5940 5708
EY2 2360 2453 2270 2272 2258
EY3 1565 1328 1767 1138 1505
EY4 465 449 455 495 439
EXd 1368 1313 1346 1476 1299
EY5 279 274 254 293 283
EX5 587 57 500 641 615
EY6 150 193 172 145 200
EX6 154 157 129 118 270
R4 2.94 293 296 198 2.96
RS .11 2.09 1.97 2.19 247
R6 0.81 0.81 0.75 0.81 1.35
NDO VE NS (m OBSERVED SENSOR
DEFL.{inm) DISTANCE(mm
UvYlr  -0.265029  -0.266303 -0.267544  -0.270897  -0.250776 0
UyY?2  -0.170177  -0.171494 20173941 -0.177758  -0.153075 300
UY3 -0.116681  -0.116428  -0.11946%  -D.126959  -0.099686 610
Uv4  -0.087468  -0.086526  -0.08843¢  -0.098171 -0.070989 914
UYs  -0.669047  -0.067833 -0.06824%  -0.079331 -0.053511 1219
UY6  -0.056531  -0.055218  -0.054258  -0.066051 -0.042684 1524
UY7 0047731 0.046393  -0.044297  -0.056383  -0.034315 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5 +200 L: LOAD 982 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 13 15 7 14 3
EY1 7685 7899 65258 7442 6476
EY2 2591 2157 4011 2384 2180
EY3 3981 3991 39080 2265 2042
EY4 170 433 475 352 178
FXd4 533 1177 1058 47 578
EYS 167 141 146 287 220
EX5 118 287 213 578 176
EY6 144 228 204 213 148
EX6 336 219 450 357 508

R4 1.98 272 222 0.70 208

RS 0.71 2.04 145 2.0t .80

R6 2.47 0.%6 2.21 1.68 204

OBSERVED SENSOR
DEFL.(mm DISTANCE(min}

UYl 0305585 -0.292428 0284120 0299503 -0.208403 )]
UYZ  -0.215870 -0.204741  -0.207626  -0.192360  -0.194618 300
UY3 0148973 -0.149505  -0.153664  -0.129604  -0.125176 610
UY4  -0.104294 0113932  -0.11798%  -0.096465  -0.085230 914
UYS 0074436 0089528 0093624  0.077911 -0.061800 1219
UY6  -0.054662  -0.072583  -0.076970  -0.066774  -0.048006 1524
UY7 0041743 -0.060927  -0.065762  -0.059655  -0.039890 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5 +200 L: LOAD 1297 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULY (MPa)

SEY 0 14 9 13 3
EY1 1164 5355 442 4273 &ito
EY2 2474 1162 2384 2244 2280
EY3 3568 2127 2265 1159 2042
EY4 477 423 352 476 278
EXd 1381 1240 247 1388 578
EYS 156 279 287 214 220
EXS 310 141 578 139 176
EY6 238 216 213 205 48
EX6 1712 131 57 130 508

R4 .89 2.93 0.70 292 2.08

R5 1.99 0.50 201 0.50 0.80

R6 0.72 0.60 1.68 0.64 2.04

OBSERVED SENSOR
DEFL.{mny DISTANCE(mm)

UYl  -0.361054  -0.387393  -0.383689  -0.421346  -0.394123 4

UY2Z 0253126 0251729 -0.254664 0270414 -0.257046 300
UY3 018492 0171943 -0.17ME78  -0.185537  -0.165329 610
UY4  -0.140996  -0.124489 0127409 -0.1374dd 0112569 914
UY5S  -0.110716 -0.0937099  -0.162903  -0.106445  -0.0816233 1219
UY6 -0.0894826 -0.0730375  -0.088193  -0.0855073  -0.0634054 1524
UY7 -0.0746824 00589988 -0.0787905 -0.07i1741 -0.0526858 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCUEATED MODULI (31Fa)

SET 14 10 12 11 7
EY1 5327 7764 6270 6688 6525
EY2 2316 5438 2465 2494 4011
EY3 1862 1948 1682 1405 3080
EY4 492 477 489 487 475
EXd 1445 1381 1438 1424 1055
EYS 1 161 280 274 146
EX5 608 319 591 571 213
EY6 222 171 213 239 204
EXs 247 124 173 194 450

Rq 2.94 2.89 294 293 222

RS 224 1.99 211 209 1.45

R6 111 0.72 0.81 0.81 2

OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)

UY!l 0340950  -0.352396  -0.334328  -0.323065  -0.375258 0
UY2  -0.213857  -0.262860  -0.212670  -0.203714 0274227 360
UY3 0146265  -0.194824  -0.144832  -0.135229  -0.202955 [341]
UY4  -0.109562  -0.149479  -0.107740  -0.098116  -0.155828 914
UY5S  -0.08676%  -0.117498  -0.084393  -0.075053  -0.123656 121%
UYs  -0.071652  -0.094425  -0.06862%  -0.059715  -0.101659 1524
Uy7? 0061326 0077813 0057650 -0.049209  -0,086857 1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5 +200 L: LOAD 1257 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 15 13 14 7 10
EY1 789% 7685 7442 6525 7897
EY2 21587 2591 2384 4011 5670
EY3 3991 3981 2265 3080 1103
EY4 433 270 352 475 483
EX4 1177 533 247 1055 1043
EYs 141 167 287 146 280
EXS 287 118 578 213 363
EY6 228 144 213 204 227
EX6 219 356 3587 450 528

R4 .72 1.98 0.70 222 2.16

RS 2.04 0.7 .01 1.45 1.29

Ré 0.96 2.47 1.68 221 232

DEFL.(mimy DISTANCE{mm)

UYr -0386232 0403608  -0.383689  -0.375258  -0.330263 )
UY2 0270417 0285115 0254064  -0.274227  -0.241664 300
UY3 0197463  -0.196760 0171178 -0.202955  -0.176808 610
UY4d 0150478 0137749 -0.127409  -0.155828  -0.139827 914
UY5 0118247 0.098313 0102903  -0.123656  -0.117270 1219
UY6  -0.095866  -0.072196  -0.088193  -0.101659 0102867 1524
UY7 0080471  -0.055133  -0.078791  -0.086857  -0.093431 1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA.5+200 L: LOAD 1472 kPPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET 4 1 3 6 5
EY1 6520 7685 7903 7620 7595
EY2 2146 2591 2139 2039 3551
EY3 3400 3981 3991 ign 3340
EY4d 256 270 340 152 252
EX4 700 533 673 243 741
EYS 268 167 268 193 293
EXS an 118 297 642 626
EY6 130 144 184 106 107
EX6 3 356 459 265 180

R4 273 1.98 1.98 0.96 294

RS 1.15 0.71 1.11 2.19 2.14

R6 249 2.47 249 2.49 1.68

D ERVED D) TION [8) V) SENSOR
DEFL.{(mm DISTANCE{mm;
UY1l 0440257 -0.458066  -0.417104  -0.463247  -0.416170 1]
UY2Z  -0293728  -0.323585  -0.283631  -0.316474 -0.306086 300
UY3 0199911 -0.223308  -0.201534  -0.221842  -0.226005 610
UY4d 0144072  -0.156335 0153300  -0.167385  -0.175578 914
UYs -0.109258  -0.111578  -0.123242  -0.134154  -0.143144 1219
UYs  -0.686710  -0.081937  -0.10393%2 0112609  -0.121398 1524
UY7  -0.071652  -0.062572  -0.091315  -0.097897  -0.106241 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI (MPa)

SET 10 16 13 15 7
EY! 7764 5189 5738 117 6515
EY2 5438 2379 2473 2126 4011
EY3 1940 2021 2090 2042 3080
EY4 477 491 496 497 475
EX4A 1381 1403 1480 1444 1055
EYS 162 286 295 239 146
EX5 322 539 555 503 213
EYS 182 132 170 245 204
EX6 131 502 404 509 450

R4 2.89 286 2.98 2.91 2.22

R5 1.99 1.88 189 2.10 145

RS 0.72 2.17 238 2.08 221

DEFL{mm DISTANCE(mm)

Uyl 0392675 -0.393171 0388400 -0.412941 -0.425890 0
UY2 0291063  -0.249414 0245346 -0.254135  -0.311228 300
UY3  -0.214051  -0.173193  -0.171287  -0.173495  -0.23033% 610
UY4 0163001  -0.132594  -0.130843  -0.129832  -0.176833 914
UYS 0027225 -0.108359  -0.10586%  -0.103428  -0.140340 1219
UY6  -0.10158%  -0.093026  -0.089338  -0.086665  -0.115376 1524
UY7  -0.083260  -0.083037  -0.077997  -0.075814  -0.098576 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 + 200 L: LOAD 1472 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)
SET 12 14
EY1 5254 7551
EY2 4749 203%
EY3 1059 1908
EY4 448 52
EX4 497 61
EYS 290 248
EXS 509 602
EY6 177 235
EX6 177 135

R4 111 1.03
RS 1.76 243
R6 1.00 1.00

5987
2860
3081
377
693
201
327
192
192
1.84
1.63
1.00

7657
5534
3548
416
1219
197
09
237
237
2.93
1.06
1.00

-0.432492
-0.302559
-0.212607
-0.162987
-0.133212
-0.113786
-0.100426

-0.443941
-0.290223
-0.194143
-0.143063
-0.113659
-0.095553
-0.083827

-0.450580
-0.316201
-0.22716%
0.17240%
-0.137184
-0.113842
-0.058132

-0.404546
-0.30444%
-0.23103%
-0.182175
-0.149206
-0.126%80
-0.112169

10

7315
2037
1048
467
461
250
607
228
228
0.99
243
1.00

-0.442400
0.277604
-0.183038
-0.136068
-0.108610
-0.0%0956
-0.079028

]

OBSERVED.
DEFL.(mm)

J:

DISTAN

]
300
610
914

1219
1524
1829

min




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5+ 300 R: LOAD 730 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 9 6 5 10 4
EY1 7590 7503 6049 6727 6432
EY2 5902 5850 5442 5933 5675
EY3 3523 427 1480 3647 2597
Ev4 469 486 444 404 383
EX4 1396 1447 1290 1204 990
EYS 220 251 202 225 165
EXS 524 615 666 544 466
EY6 129 134 221 123 227
EX6 n 335 549 306 557
R4 2.98 2.97 291 2.98 259
RS 238 2.44 218 2.41 176
Ré 248 2.49 249 .49 246
’ v ECTION OBSERVED SENSOR
DEFL(mm}  DISTANCE(mm)
UYE 0132719 0129104 0144433 0139388  -0.141844 0
UY2  -0.092920 -0.089288  -0.085389  -0.096892  -0.096610 300
UY3 0064431 0061623  -0.063112  -0.066425  -0.064647 614
UY4 0045135  -D.043358  0.044398  -0.045850  -0.044439 914
UYs -0031716 -0.030890  -0.033005  -0.031777  -0.0315M4 1218
UYs -0.022185 -0.022142  -0.025718  -0.021964  -0.023233 1524
1829

UY7? -0015372  -0.015933  -0.020505  -0.0£5055  -0.017761

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODUTLE (MPa)

SET 15 16 9 12 i1}
EY1 7881 7714 7553 5187 5090
EY2 2976 5152 5887 5553 2207
EY3 3399 2223 1838 1288 1696
EY4 60 251 290 355 425
EX4 203 607 4587 846 857
EYS 275 235 200 199 298
EX5 389 479 79 132 452
EY6 244 220 228 239 238
EX6 600 545 562 480 135

R4 0.7¢ 2.08 1.57 2.38 201

RS 1.42 2.03 1.8% 0.66 1.52

R6 2.46 247 246 2.01 0.57

OBSERVED SENSOR
DEFL.(mm DISTANCE(mm)

UY1l  -0.150696  -0.153111  -0.170845  -0.186737  -0.193236 0
UY2 -0.097592  -0.106450  -0.121520  -0.130918  -0.124182 300
UY3 0060833  -0.069990  -0.081135  -0.089290  -0.084703 614
U¥4 0038625  -0.046535 0054870  -0.062475 0062772 914
UYs 0024923  -0.031677  -0.038217  -0.045074 049111 1219
UYe  -0.016321  -0.022152 -0.027731 0033740 -0.040016 1524
UY7 0010836  -0.016260 -0.021168 0026435 -0.033742 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 300 R: LOAD 736 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 15 16 9 12 10
Ev1 7881 TH4 7553 5187 5090
EY2 3267 5152 5887 5553 207
EY3 3399 2223 1838 1188 1694
Ev4 447 281 190 355 425
EX4 356 586 457 816 857
EYS 175 235 200 199 298
EX5 487 479 37 132 452
EYe 244 220 128 239 238
EXo 6500 545 562 480 135
R4 0.79 2,68 1.57 .38 2.01
R5 1.77 2,03 1.8% 0.66 1.52
R6 2.46 2.47 246 .01 057
N A NS (my OBSERVED SENSOR
DEFL.(pm)y  DISTANCE(mm}
UYl 0140798  0.154338 0170845 0186737 -0.193236 0

UY:  -0.080666  -0.107433  -0.121520  -0.130918  -0.124182 300

UY3 0056920 -0.076540  -0.081135  -0.089290  -0.084703 614

UY4d  -0036652 -0.046768  -0.054870  -0.062475  -0.062772 914

UYs 0024056 0031736  -0.038217  -0.045074  -0.049111 1219

UY6 0016023  -0.022236  -0.027731  -0.033740  -0.640016 1524

UY?  -0.010802  0.016223  -0.021168  -0.026435  -0.033742 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA, 5+ 300 R: LOAD 1001 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 11 16 7 4 5
EY1 7593 783¢ 7999 7989 989
EY2 5180 5794 5958 5341 5150
EY3 3179 3829 2004 1444 1969
EY4d 487 436 375 396 431
EX4 1459 541 1116 1074 831
EYS 297 253 254 259 286
EX5S 625 601 385 569 606
EY6 233 133 248 222 207
EX6 326 299 298 192 159
R4 2.99 1.24 297 2 1.93
RS 2.10 2.38 1.51 1.90 212
Ro 140 244 120 0.86 0.77
3 FLE NS (mm OBSERVED SENSOR
DEFL.{mm} DISTANCE(mm}
UYL -0.197266  -0.203950  -0.207133  -0.210751 -0.211917 )]
UY2  -0.139880  -0.146830  -0.148230¢  -0.148322  -0.150037 300
UY3 -0.102236  -0.105131 £0.103801  -0.102964  -0.105404 614
UY4  -0.679075  -0.077827  -0.075378  0.075398  -0.077804 914
UYS -0.064162  -0.059678  -0.056965  -0.057903  -0.068012 1219
UYe  -0.054187  -0.047302 0.044779  0.046275 0048035 1524
UY7 0047358  -0.038696  -0.036602  -0.038306  -0.039737 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI(MPa)
SET 15 16 9 12 10
EY1 7881 714 7553 5187 5090
EY2 3049 5152 5887 5553 2207
EY3 3399 2223 1838 1288 1696
EY4 409 328 290 3s5 425
EX4 325 683 457 846 857
EYS 215 235 200 199 298
EXS 439 479 379 132 452
EY6 244 219 218 239 238
EX6 600 541 562 480 135
R4 0.79 2.08 157 .38 101
RS 1.5% 203 1.89 0.66 1.52
R6 .46 2.47 246 2.01 0.57
OBSERVED. IN
DEFL.(mm DISTANCE(mm)
UYl 0281765  -0.206596  -0.236276  -0.258253  -0.267M1 0
UY? 0129961  -0.143185  -0.168059  -0.181057  0.17171 360
UY3  -0.081198  -0.094719  0.112208  -0.123486  -0.117142 614
UY4 0051924 -0.063681 -0.075883  -0.086401  -0.086813 914
UYs  -0.033814  -0.043872  -0.052853  -0.062336  -0.067919 1219
UY6  -0.022354  -0.031133  -0.038352  -0.046662  -0.055341 1524
UY7  -0.014970  -0.022906 0029275 -0.036559  -0.046665 1829




il
i

ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 300 R: LOAD 1001 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULE (MPa)

SET

EY1
EY2
EY3
EY4
EXd
EY5
EX5
EY6
1X6

R4

RS

R6

UY1
UY2
UY3
Uy4
UYs
Uyée

16

7714
5152
2223

281

235
479
219
543
2.08
2.03
247

N

-0.213608
-0.148736
-0.097706
-0.064820
-0.044018
-0.030867
-0.022538

15

7881

3564

3359
447
356
275
489
244

0.7%
1.78
249

\Y

-0.191655
-0.124165
-0.078052
-0.0500%1
-0.032670
-0.021557
-0.014338

7553
5887
1838
290
457
200
37
128
562
1.57
1.8%
246

A

-0.236276
-0.168059
-0.112208
-0.075883
-0.052853
-0.038352
-0.029275

5187
5553
1288
355
1
199
132
239
480
2.38
0.66
2.01

-0.258153
-0.181057
-0.123486
-0.086401
-0.062336
-0.046662
-b.03655%

i0

5690
2207
1696
425
857
298
452
138
135
2.01
1.52
0.57

-0.267241
£.171741
-0.117142
-0.086813
-0.067919
-0.055341
-0.046665

OBSERVED SENSOR
DEFL.(mn) DISTANCE(mm

]
300
614
914

121%
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
TIHIUNDER BAY: RWY 12-30: STA. 5+ 300 R: LOAD 1305 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 8 13 4 7 6
EY1 7987 7989 7952 6967 7980
EY2 4886 2868 5731 4015 5565
EY3 1719 3457 1630 1685 1832
EY4 465 491 314 217 264
EXd 1386 1470 505 824 769
EYSs 286 296 259 300 299
EXsS 490 406 673 733 476
EY6 249 25 219 244 250
EX6 127 104 138 259 134
R4 2.98 2.99 1.61 2.98 291
RS 1.71 1.37 225 245 1.59
Ré6 0.51 0.51 0.61 1.03 0.54
QBSERVED SENSOR
DEFL{mm DISTANCE(mm)
UYi 0264826  -0.264804 -6.283691  -0.28%601 -0.268574 0
UYZ 0184287 -0.178345 0199195  -0.195119  -0.188948 360
UY3  -0.120407  -0.125573  -0.133886  -0.127777  -0.125330 614
UY4 00963209 0092811 -0,093655  -0.087995  -0.084879 914
UY5  -0.074808  0.070617¢  -0.068570  -0.064151 -0.039572 121%
UY6  -0.060016  -0.053800  -0.052318  -0.049379  -0.043435 1524
Uy? 0049558 0041794  -0.041388  -0.039891 -0.032817 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI (MPa}
SET 15 16 9 12 10
EY1 7881 T7E4 7553 5187 5090
EY2 3142 5152 5887 5553 2207
EY3 3399 2223 1838 1288 1686
EY4 438 328 290 358 425
EX4 348 683 457 6 857
EY3 175 235 200 199 298
EXS 474 479 Ky 132 452
EYé6 244 217 218 239 238
EX6 607 537 562 480 135
R4 .79 .08 157 2,38 2.01
RS 1.73 .03 1.89 0.66 152
Ré 2.49 2.47 2.46 201 057
DEFL {mm DISTANCE(mm)
UYl  -D253451  -0.266910  -0.304886  -0.333246  -0.344844 0
UY: 0162583  -0.185975  -0.216861  -0.233633  -0.221612 360
UY3 0101524  -0.122513  -0.144791  -0D.159344  -0.151158 614
UY4  -0.064959  -0.082437  -0.097919  -0.111491 -0.112022 914
UY5  -0.042184 0056850  -0.068201  -0.080437  -0.087642 121%
UYé  -0.027858  -0.040387  0.049489  -0.660212  -0.071412 1524
UY7? 0018506  -0.029748  -0.037777  -0.047175  -0.060216 1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 +300 R: LOAD 1305 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa)

SET

EY1
EYZ
EY3
EY4
EXd
EYS
EXS
EY6
EX6

R4

RS

Rs

Uyt
Ty2
UY3
Uv4
UYs
UYs
uy?

16

7714
5152
2123
281
586
235

220
543
208
2.03
247

-0.275573
-0.191865
-0.126019
-0.083587
-0.056750
-0.039785
-0.029042

7553
5887
1838
290
457
200
379
228
562
1.57
1.8%
2.46

-0.304886
-0.216861
-0.144791
-0.09791%
-0.068201
-0.049489
-0.037777

15

1881
3982
3399
447
356
275
433
244
607
0.79
157
149

N

-0.245658
-0.161247
0.10214%
-0.865690
-0.042807
-0.028176
-0.018681

12

5187
5553
1288
355
846
199
132
23¢
480
2.38
0.66
2.61

-0.333246
-0.233633
-0.159344
0111491
-0.080437
-0.060212
-0.047175

10

5090
2207
1696
425
857
298
452
238
135
201
i.52
0.57

-0.344844
-0.221612
-0.151158
-0.112022
-0.087642
0071412
-0.060216

VED

DEFL.(mm

AN

SENSOR
DISTANCE{mm)

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 300 R: LOAD 1472 kPa

OPTIMIZATION CRITERION: "AREA'" OF DEFLECTION BASIN.

CALCULATED MODULI(MPz)
SET 13 9 1 6 19
EY1 7937 T4 6350 7871 i3l
EY2 5987 5972 5645 5896 5988
EY3 3954 3989 3919 3975 3993
EY4 493 467 331 270 494
EX4 1275 778 98% 808 1293
EY3 300 259 289 297 295
EXS 14 303 434 675 406
EYS 211 219 222 27 242
EX6 515 547 553 503 £60
R4 2.59 1.67 299 2.99 2.62
RS 0.64 1.01 1.50 2.28 1.37
R6 1.50 2.50 2.49 .32 1.9¢
DEFL.(mm) DISTANCE(nm}
UY! 0290393 0292026  -0.301465  -0.303078  -0.282043 1]
UY2 0212458 0211671 0214495  -0.219339  -0.205800 300
UY3  -0.156403  -0.152765  -0.152289  -0.156460  -0.152566 614
UY4  -0.118607  -0.114035  -0.111643  -G.115440  -0.117457 914
UYS  -0.092887  -0.088602  -0.083502  -0.089677  -0.094003 1219
UYs 0075272 0071777 -0.068894  -0.073541 -0.078058 1524
UY7 -0.063245 0060586  -0.058102  -0.063324  -0.067212 1819
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODUL{{MPa)
SET 15 16 9 12 10
EY1 7881 T4 7553 5187 5090
EY2 3186 5152 5887 5553 2207
EY3 3399 2223 1838 1288 1696
EYd 437 327 290 358 425
EX4 347 689 457 846 857
EYS 275 235 200 199 208
EXs 492 479 39 132 452
EY6 244 217 228 239 238
EX6 607 537 562 480 135
it 0.7% 2.08 157 238 2.01
ns 179 2.03 1.89 0.66 1.52
Ro 2.49 2.47 2.46 2.01 0.57
OBSERYED SENSOR
DEFL.(mm DISTANCE(mm}
UYl  -0.285816 030337 0346328  -0.371371  -0.391421 0
UY2 0183404 0210280  -0.246384  -0.264538  -0.251572 300
UY3  -0.114791  -0.139436  -0.164635  -0.180779 -0.171799 ol4
UY4d 0073672 -0.094043  -0.111459  -0.126845  -0.127462 914
UYs  -0.048109  -0.065001  -0.0777E0 0091755  -0.099785 1219
Uvys 0031791 -0.046260 -0.056426  -0.068816  -0.081321 1524
UY? -0021176  -0.034114 -0.043082 0053969 -0.068567 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 300 R: LOAD 1479 kPa

OPTIMIZATION CRITERION: RMVIS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EYi
EY2
EY3
EY4
EX4
EY3
EX5
EYé
EX6

4

RS

Ré

16

7714
5152
2223
281
586
135
479
22
546
2,08
2,03
247

7553
5887
1838
290
457
200
379
228
562
1.57
1.8%
2.46

15

7881
4284
3399
447
356
15
250
244
602
0.7%
091
247

UYi
Uyz
Uy3
UY4
uYys
Uye

-0.312872
-0.217753
-0,142941
-0.094741
-0.064265
-0.045010
-0.032824

-0.346462
-0.246433
-0.164535
0111271
-0.077501
-0.056237
-0.042928

-0,288195
-0.193255
-0.124189
-0.080163
-0.052003
-0.033883
-0.022186

-0.378689
~0.265492
-0.181073
-0.126694
-0.091406
-0.068423
-0.053608

10

5030
2207
1696
425
857
298
452
138
135
201
152
0.57

-0.391858
-0.251832
-0.17¢771
-0.127297
-0.089593
-0.08114%
-0.668427

OBSERVED,
DEFL.{mm

SENSOR
DISTANCE(mm

0
300
614
914

1219
1524
1829




THUNDER BAY: RWY 12-30: STA. 5+ 300R

DISTRIBUTION OF VERTICAL STRESSES

AREA” OF BASIN  LOAD 1: T30kPa LOAD 2: 1001 Pz LOAD 3 1305 kPa LOAD 4: 147 kPa
DEPTHIRA’[’IO 9 6 5 W 4 w6 7 4 3 4 7 6 B9 1§

{mm){] /a0 0.000
17| o1 {lo.719 0.719 -0.718 -0.722 0720
521 035 j0.622 -0.622 -0.619 -0.630 -0.624
95| 063 |H0.455 -0.456 -0.443 -0.464 0.451
145 097 J10.287 .0.200 -0.270 -0,292 -0.276
1881 125 |[o.18L -0.185 -0.175 -0.182 0170
223|| 149 {0125 -0.130 -0.136 -0.124 -D.118
385 257 [10.085 -0.088 -0.099 -0.083 -0.076
683fl 455 |H0.052 -0.056 -0.064 0.054 -0.048
o1olt 6.07 |}0.027 -0.032 -0.034 -0.029 -0.027
137§ 758 {0012 0.014 -0.014 -0.012 0012
16500 1100 {}0.010 0.010 -0.010 -0.010 -0.010
2650 17.67 JL0.006 -0.006 -0.006 -0.006 -0.006
3650(].24.33 J}0.005 -0.005 -0.004 .0.005 -0.005

1-0.990 -0.9%0 -0.987 -0.982
L0.847 -0.845 -0.835 -0.819
10.620 -0.609 -0.587 0568
-0.402 0376 351 -0.338
H0.263 -0,225 -0.218 -0.213
1-0.188 -0.145 -0.160 -0.161
L0.129 -0.089 -1.119 -0.108
L0.081 -0.054 -0.069 -0.067
H1L036 <0.031 -0.033 -0.041
0013 -0.012 -0.013 -0.015
L0.008 -0.010 -0.008 -0.007
LO.004 -0.007 -0.004 -0.003
L0053 -0L005 -0.003 0.002

1256 -1.265 -1.265 -1.269
AL.035 1049 1051 -1.060
4758 0.716 D.T3T .70
0527 D410 D453 £.426
4358 0.244 -0.288 0.259
0.241 0178 .0.208 -0.191
0.140 0117 D142 0,139
0,076 0.074 D.098 -0.097
0,042 .055 -0.073 0.043
D014 0.020 0020 £.015
0,005 0.007 0011 -0.006
0.002 0.003 0,005 -0.002
D001 4.002 0.003 -0.002

1.457 -1.456 -1.464 -1.456
11.258 -1.254 -1.281 -1.254
FLO19 -0.911 -0.942 -0.90%
L0580 {566 0590 -0.562
F0.361 1343 0364 0343
.241 ~0.224 -0.243 -0.229
10.151 -0.138 0164 -0.160
L0.086 -0.084 -0.112 -0.119
F0.043 «0.047 «0.057 ~0.063
H0.0L9 0,020 -0.023 -0.025
+0.017 -0.017 -0.01% -0.017
HLOLL <0.011 -0.011 -0.010
F0.008 -0.008 -0.008 -0.007

16 9 12 10 16 B4 12 10
L0.712 -0.715 -0.715 -0.721 -0.714
L0.600 -0.609 -0.606 -0.617 -0.607
L0.434 -0.436 -0.425 0.452 -0.4d1
10.278 -0.268 -0.250 -0.272 -0.284
L0.176 -0.165 -0.154 -0.167 -0.185
L0118 -0.115 -0.115 -0.118 -0.131
10.077 0.076 -0.081 0.077 -0.035
L0.048 -0.050 -0.053 -0.046 -0.051
H0.027 0033 -0.032 0025 -0.029 :
F0.012 -0.015 -0.015 -0.011 -0.011
L0.010 -0.010 -0.010 -0.609 -0.007
L0.006 -0.006 -0.006 -0.006 -0.004
10,005 -0.005 -0.004 -0.004 -0.003 :

0.984 -0.983 -0.996 0979
0827 -0.821 -0.363 0815
0579 D563 D609 0595
0347 D319 0350 0.403
0.210 D184 -0.210 0276
-0.145 1130 -0.155 -0.200
0.093 -0.087 -0.007 -0.128
0061 058 0052 -0.075
0045 -0.042 0.029 -0.044
0023 0,022 -0.014 0015
0.015 0.015 -0.013 -0.006
0009 -0.009 -0.008 -0.002
£0.006 -0.006 -D.005 0.002

«1.270 -1.269 -1.285 -1.263
-1.067 -1.060 -1.113 -1.052
0.747 £.726 0785 D767
£.447 0411 0451 0526
£.271 238 0271 0356
{.187 0.168 -0.200 -0.258
-0.120 0112 £125 D165
£.078 D075 D067 0.097
058 0054 0037 0057
4.029 0,028 0.018 -0.019
0.020 0.619 0016 L.008
£.011 -0.011 -0.010 -0.003
0.008 0.008 -D.006 .00

1.450 -1.449 -1.451 -1.458 ~1.446
1.233 -1.229 -1.240 .1.259 -1.228
0.880 -0.868 -0.89% -0.900 .0.897
0,539 -0.517 -0.563 -0.538 0587
10,328 0307 4344 .0.325 -0.385
0.222 -.297 -0.226 -0.228 -0.268
L0.141 -0.133 -0.147 -0.151 -0.169
0.087 0.084 -0.096 -0.097 -0.100
0,055 -0,(154 -0.053 -0.053 0.058
10.027 -0.026 ~0.02Z A.023 0,022
10,020 -0.020 -0.020 -0.018 -0.012
0.012 -0.012 «0.013 -0.011 ~0.006
FO.009 -0.008 -0.009 -0.007 -0.004

S VALUL ) b

DEP'['(‘I"RATIO 15 16 9 12 10 ¢

(mm)|| z/ao
17l] 011 jo.704 -0.711 0711 A0.720 -0.708
szl 035 [J0ST8 0596 -0.594 -0.624 0590
95l 0.63 |p0.413 -0.415 -0.407 0.440 0430
1451 097 10269 -0.246 -0.231 0.253 -0.291
1384 125 [}0.170 -0.146 -0.133 -0.152 -0.19%
223§ 149 ljo.111 -0.100 0094 -0.112 -0.145

385 257 {10.070 -0.064 -0.063 -0.070 -0.093
683l 455 [10.044 -0.043 -0.042 -0.038 -0.054
9ol 607 |F0.027 0,033 -0.030 -0.021 0.032

11374 758 {[0.012 -0.017 -0.016 -0.010 -0.0t1

1650 11.60 {}0.011 -0.011 -0.011 0.009 -0.004

2650[F 17.67 {HLOOT D006 -0.006 -0.006 -0.00Z

36504 24.33 J}0.005 -0.005 -0.004 -0.004 -0.001

16 15 B4 1z 10 9 15 12 10 16 9 15 12 10

984 0.976 -0.953 -0.996 0979
824 .0.806 -0.821 0363 0815
574 0575 D563 -0.609 0595
340 0371 0319 0350 .0.403
202 0.251 -0.184 0210 -0.276
138 0,151 -0.130 0155 -0.200
059 -0.006 -0.087 D097 0128
.060 -0.060 0.058 0052 0,075
.45 <0.037 0,042 -0.029 D044
023 -0.016 -0.022 -0.014 0015
016 -0.015 -0.015 -0.013 -0.006
009 -0.010 -0.009 -0.008 -0.002
006 0.007 -0.006 0.005 -0.002

1269 -1.263 1285 -1.263
1,060 <1050 -L113 -1.052
0726 40,749 4.7185 0.767
0411 0476 0451 0520
0238 0.292 271 0356
20168 0190 0.200 -0.258
0012 0121 0125 0.165
DTS D076 0.067 0.097
0054 0.046 0037 0.057
D028 0.020 0.018 0.019
0019 0019 0.016 -0.008
0011 0012 D010 0.003
D008 D009 0.006 £.002

11,442 -1.442 -1.438 -1.461 -1.435
11208 -1.205 «1.200 -1.265 -1.196
r0.842 -3.825 -0.853 -0.893 -0.872
10498 -0.468 -0.535 -0.513 -0.500
10.296 -0.270 -0.324 0308 -0.405
-0.202 -0.191 0.209 -0.227 -0.293
£0.131 -0.127 -0.131 -0.142 0.188
L0.088 «0.085 -0.081 -0.076 ~0.110
L0.067 -0.061 -0.049 -0.042 -0.064
HL.034 0,032 0.022 -0.021 -0.022
0,023 0022 -0.022 -0.019 -0.009
F0.013 -0.013 -0.015 -0.011 -0.003
10,018 0,09 -0.010 -0.007 -0.002




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 400 L: LOAD 746 kP'a

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.

D &
SET 13 2 5 1 10
EY1 3583 6476 5959 7236 7442
EY2 4839 2280 2659 3819 2384
EY3 3399 2042 3540 Hod 2265
EY4 17947 22249 34730 33847 28121
EYS 246 229 282 231 289
EXS 160 408 262 506 191
EY6 196 248 190 193 213
EX6 126 199 358 98 428
R4 1 1 1 1 i
RS 0.65 1.76 0.93 2.20 0.66
Ré 0.64 0.80 1.89 0.51 2.01
CALCULATED AND OBSERVED DEFLECTIONS (inm} QOBSERVED SENSOR
DEFL(um  DISTANCE(nm)
Uyl 0.136824 -0.140847 -0.14086% .143435 -0.125092 1]
Uy2 -0.098845 -0.088595 -0.098051 -0.104434 -0.076920 300
UY3 -0.084711 -0,072801 -0.086176 -0.090555 -0.063525 614
11)'¢] 0071576 -0.059919 -0.675088 -0.078200 -0.052324 914
UYs -0.059867  0.049148 -0.065343 0067090 -0.042889 1219
TY6 -0.049950 -0.040521 -0.087193 D.057582 0.035278 1524
UY7 0.041907  -0.033834 -0.050650 -0.049755 -0.029335 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI (MPa)
SET 14 12 8 3 2
EY1 7442 6508 5959 6476 7236
EY2 2384 8941 2659 2280 3829
EY3 2265 3757 3940 2042 2164
EY4 18121 16 34730 22249 33847
EYs 289 227 282 229 231
EXS 191 181 262 408 806
EYS 428 199 358 199 o8
EX6 213 105 199 248 193
R4 1 1 1 1 1
R5 0.66 0.80 093 1.76 220
Ré6 2.0 1.89 1.8% 0.80 051
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFL(nm  DISTANCE(nm)
Uyl -3.125010 -0.§31278 0.140742 0.140767 A.143254 ]
Uy2 0076818 -0.102379 -0.097906  -0.088498 0.104239% 300
UY3 -0.063448 -0.089969 -0.0860062 -0.072729 -0.090399 old
Uyd -0.652286 -0.078077 -0.075021 -0.059882 -0.078098 914
UYs 0.042875 -0.066990 0.665311 -0.049133 -0.067030 1219
UY6 0.035278  -0.057139 -0.057184 -0.046520 -0.057553 1524
UY7 -9.029342 0.048763 -0.050656 -0.03381¢ -0.049747 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

FHUNDER BAY: RWY 12-30: STA. 5 +400 L: LOAD 746 kT'a

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa}

SET

EY1
EY2
EY3
EYd
EYS
EXS
EYo
EX6

R4

R6

14

6476
2180
2042
22249
pray
405
248
159

1.75
0.80

5959
2659
3940
34730
282
262
190
358

0.93
1.89

11

7453
5143
3888
20360
182
405
237
539

2.23
228

-0.158111
-1.089427
0077246
-0.067056
-0.058483
-0.051527
-0.046078

0.140767
-(.088498
-0.072729
-0.059882
-0.049133
-0.040520
-0.03383%

-0.140742
-0.097906
-0,08606%
-0.075021
-0.065311
-0.057184
-0.050656

-0.128942
-0.099269
-0.087160
-0.076%08
-0.068289
-0.061299
-0.055824

12

7559
5838
wis
20259
176
404
240
516

130
215

-0.129222
-0.089978
-0.087706
-0.077434
-0.068804
-0.061809
-0.056331

OBSERVED.
DEFL.{mm

DISTANCE(mum}

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5+ 400 L: LOAD 1042 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 8 & 14 16 s
EYI1 6193 EIRSY 5895 7892 7859
EY2 5991 5967 2383 5491 2390
EY3 1296 02 1641 1021 1023
EY4 24189 27611 34461 30032 24098
EYS 229 180 155 164 155
EX5 447 220 124 s 408
EY6 122 151 102 143 116
EX6 172 144 205 132 4

R4 1 1 1 1 1

RS 1,95 1.22 0.80 0.78 2.63

R6 1.41 0.96 2902 0.92 208

DEFL.{mm} DISTANCE(mnu}

UYLl -0.209076  -0.227588  -0.222227  -0.201896  -0.227437 1]
UY2 0152897  -0.154543  -0.145837  -0.146248  -0.145864 300
UY3 0127289 -0.126660  -0.121749  -0.120746  -0.117232 614
UY4 -0107527 0105167  -0.100785  -0.101911 -0.095723 914
UYs -0.089319  -0.08637¢  -0.081686  -0.085279 -0.076942 1219
UY6  -0.074135  -0.070747  -0.065184  -0.071205 -0.061264 1524
UY7 0061760 0058166  -0.051473  -0.039675  -0.048569 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULIL (MPa)

SET 2 4 1 6 i2
EY1 6476 5959 7236 7897 7504
EY2 2280 2659 3829 5670 5952
EY3 2042 3940 2164 1103 3229
EY4 12249 34730 33847 38629 20104
EYS 229 182 231 283 97
EXS 477 293 604 610 31
Y6 248 190 193 227 248
EX6 199 358 98 294 426

R4 1 1 1 1 1

RS .08 1.04 2.62 2.16 268

6 0.80 1.89 .51 1.2% 1.72

CALCULATED AND OBSERVED DEFLECTIONS (mnt} OBSERVED SENSOR
DEFL(um  DISTANCE(mm)

Uyl -0.196374 -0.196509 -0.199781 -0.200673 -0.182376 0
Uy2 0.1233%6 -0.136685 -0.145312 -0.148783 -0.140726 300
Uys -0.101426 0.120162 -0.126036 -0.128317 -0.123266 ol4
UYd -0.083527 0104758 -0.108%05 -0.114260 -0.108987 914
uUYs -0.068546 -0.091207 -0.093485 -0.102158 -0.097653 1219
UY6 -0.056537 -0.079865 -0.0680277 -0.092237 -0.087415 1524
UY7 0.047219 0.070751 -0.069393 -0.684355 -0.079885 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 +400 L: LOAD 1042 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa)}

SET

EY1
EY2
EY3
Ev4d
EYS
EX5
EY6
EX6

R4

R6

4

5388
5217
3509
22365
264
444
207
130

i
1.68
0.63

5911
4781
1210
26946
167
414
179
36

2.48
1.76

13

TN
5676
2817
N0
155
293
123
277

1.89
2.26

3695
3065
3721
26246
223
135
206

1.51
1.89

-0.197132
-0.149543
-0.129735
-0.112061
-0.096511
-0.083409
-0.072797

-0.199107
-0.13755%
-0.114044
-0.096561
-0.081617
-0.069420
-0.059764

-0.181821
-0.139980
-0.121943
-0.105978
-0.091479
-0.078868
-0.068314

-0.198821
-0.136147
-0.116959
-0.099934
-0.085380
-0.073534
-0.064278

5987
2860
3081
30124
212
334
192
314

1.57
1.63

-0,180520
-0.130603
-0.112997
-0.097046
-0.083063
-0.071404
-0.062052

OBSERVED SENSOR
DEFL. (mm DISTANCE{mm)

o
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5 +400 L: LOAD 1329 kPa

OPTIMIZATION CRITERION: "AREA" OF PEFLECTION BASIN.

SET 1 7 5 12 15
EY1 7236 7897 5954 5270 6358
EY2 3829 5670 2659 5281 5637
EY3 2164 1103 3940 3588 wid
EY4 33847 38629 34730 23404 0712
EY5 231 183 282 255 283
EXS 500 517 262 235 175
EYé6 193 27 190 186 229
EXs 98 294 358 233 495

R4 1 1 1 1 1

RS 2.20 183 0.93 092 0.62

R6 0.51 1.29 1.8¢ 1.25 216

NS (e OBSERVED SENSOR
DEFL {mm DISTANCE(mm)

UYl 0254852 -0.256008  -D.230418  -0.263632  -0.236311 0
UY2 0185344  -0.189798  -0.174108  -0.203707  -0.182810 3o
UY3 0160685  -0.163637  -0.153020 0179746 -0.161159 614
UYd 0138779 0045661  -0.133371  -0.158208  -0.142768 914
UYS 0119079  -0.130200  -0.1161061  -0.139343  -0.127239 1219
UYs  -0.102221  -0.117535  -0.101656  -0.123518  -0.114617 1524
UY7  -0.088341  -0.107481  -0.090057  -0.110756  -0.104719 1829

OPTIMIZATION CRETERION: MAXIMUM DEFLECTION

CALCULATED MODULL(MPa)
SET 1 4 6 3 12
EYl 6476 5959 7897 6525 4560
EY2 2280 2659 5670 4011 5838
EY3 2042 3940 1103 3080 915
EY4 22249 34730 38629 38017 20259
EYS 229 282 283 165 254
EXS 408 262 517 309 585
EY6 248 190 227 204 240
EX6 199 358 294 296 516
Rd 1 1 1 1 1
RS 176 0.93 1.83 1.88 230
R6 0.80 1.89 1.29 1.45 2.15
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
UYT 0250776 0250733 0256180  -0.259734  -0.240466 0
UYZ -IST6S0 0174419 0189974 0197612 -0.180321 300
UY3 -0.120567 -0.153320  -D.16382L 0176614  -0.157534 614
UYd 0106679  -0.133650  -0.145847  -0.1578%7  -0.138309 914
UYS  -D.087531 0116351  -0.1303%0  -0.141276  -0.122473 1219
UY6 0072186 -0.101874 0117702  -0.127237  -0.109705 1524
UY7?7 0060284 0090243  -0.107634  -0.115847  -0.099827 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-38: STA. 5 + 400 L: LOAD 1329 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULT (MPa)

SET 2 12 8 41 10
EY1 7236 6508 5959 6586 7897
EY2 3829 5941 2659 3595 5670
EY3 2164 3757 3940 3246 13
EY4 33847 2116 34730 37293 38629
EY5 231 227 282 152 283
EXS 506 181 162 128 517
EYé 193 105 190 194 227
EX6 98 199 358 151 294

R4 1 1 1 1 1

RS 2.20 0.80 0.93 1.50 183

R6 0.51 1.89 1.89 0.78 129

QBSERVED {
DEFL.(mm DISTANCE(mm}

UYl 0255208 -0.233871  -0.250733  -0.264942  -0.256180 0
Uy? 0185702  -0.182389 0174419 0198053 0189974 300
Uyl  -0.161045  -0.160280 -0.153320 -0.175682 0163821 614
Uyd4 0139131  -0.139094 -0.133650  -0.154951  -0.145847 914
UYSs 0119414  -0.119342 0116351  -0.136247  -0.130380 1219
UY6  -0102532 -0.101793  -0.101874  0.120203 0117702 1524
UY7  -0.088624  -0.086871 -0.080243  -0.107003  -0.107634 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5 +400 L: LOAD 1501 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MEa)

SET 3 1 11 6 9
EYI 5388 7236 7927 3695 7657
EY2 5217 3829 5676 3065 5534
EY3 3509 2164 2817 372 3548
EY4 22365 33847 30200 16146 33285
EYS 264 231 155 223 210
EXS 444 506 193 335 512
EY6 207 193 123 206 237
EX6 130 98 277 388 251

R4 1 1 1 1 1

RS 1.68 210 1.89 1.51 244

Ré 0.63 0.51 226 1.89 1.06

OBSERVED, SENSOR
DEFL.{mm DISTANCE(mm)

UYl -0.283968 -0.30174%  -0.261913  -0.286401  .0.259212 0

UY2 0215417  -0.223355  -0.201641  -0.196120  -0.200268 300
UY3 0186883  -0.195859  -0.175658  -0.168466  -0.178457 614
UY4  -0.161424 0171464 0152661 -0.143955  -0.159106 914
UY5  -013%024  -0.14%470  -0A31T75  -0.122990 -0.142129 1219
UY6 0120150  -0.130608  -0.113609  -0.105925  -0.1278M 1524
UY7  -0.004864  -0.115046  -0.058407  -0.092593  -0.116342 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

Cu N
SET 13 8 14 7 Y
EY1 7200 5147 7128 7657 7927
EY2 5793 4787 5947 5534 5676
EY3 39 32 3993 3548 2817
EY4 20104 22135 20060 33185 30200
EYS 214 268 274 210 155
EXS 474 542 664 512 293
EY6 49 31 250 237 123
EX6 617 308 612 251 7

R4 1 1 1 1 1

R5 .22 2.02 243 2.44 1.8%

R6 2.48 1.34 249 1.06 .16

CALCULATED AND OBSERVED DEFLECTIONS {(mm) OBSERYED SENSOR
DEFL{mm)  DISTANCE(um)

UYI 0238069  -0.235855  -0.223061  -0.259212  -0.261913 0
UY2  -0180205  -0.165181  -0.165484  -0.200268  -0.201641 300
UY3  -0.156134  -0.138759 0142184  -0.178457  -0.175658 614
Uv4 0136257 -0.115893 012303 -0.159186  -0.152661 914
UYs 119692  -0.096450  -0.107048  -0.142129  -0.131775 1219
UY6 -0.106361  -0.080588  -0.094187 0127871  -0.113609 1524
UY7  -0.095993  -0.068130  -D.084166  -0.115342  -0.098407 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 + 400 L: LOAD 1501 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa)

SET

EY1
EY2
EY3
EY4
EY35
EXS
EY6
EX6é

R4

R6

11

5802
4362
3260
21570
236
410
233
233

1
1.74
1.00

16

15
5108
3993
20122
279
677
249
249

2.42
1.60

13

474
3588
3985
20344
290
625
246
246

1
216
1.00

5388
5217
3509

22365

264
444
207
207

1.68
1.60

-0.269423
-0,198959
-0.17E86%
-0.148185
-0,127889
-0,11120%
-0.698012

-0.267954
-0.207571
-0.183284
-0.162267
-0.144305
-0.129520
-0.117781

-0.276956
-0.205526
-0,180309

-0.158242
-0.139424
-0.123938
-0.1118067

-0.289044
-0.219824
-0.192403
-0.168143
-0.147075
-0.129525
-0.115454

3695
3065
3721
26246
223
335
206
206

1.51
1.00

-0,258388
-0,206783
-0.178529
-0.152227
-0.129276
-0.110263
L£.095175

DBSERVED
DEFL.(mm

SENSOR
DISTANCE(mm

Ho
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
‘THUNDER BAY: RWY 12-30: STA. 5 + 500 R: LOAD 7¢6 kP’a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MPEa}

SET 1 1] 14 11 i2
EYI 7476 5005 7963 7964 7964
EY2 2087 2023 3056 1021 2024
EY3 3288 3953 3954 3046 2981
Ev4 20389 31100 24508 38679 38935
EYS 157 184 26 165 193
EXS 82 93 104 103 129
EY6 224 197 229 248 215
EX6 120 00 116 126 109

RS 0.53 0.51 0.51 0.63 0.67

Ré 0.54 0.51 051 0.51 051

OBSERVED SENSOR
DEFL.(mm DISTANCE(mm}

Uyl 0156378 -0.163383  -0.143366  -0.145764  -0.143815 0

UYZ 0109972  -0.113207  -0.107098  -0.100780  -0.098727 360
UY3  -0.093729  -0.098095  -0.093230  -0.087763  -0.08507% 614
UY4  -0.080i76  -0.084062  -0.081226  -0.076562  .0.073366 914
UYs  -0.068711  -0.078753  -0.070836  -0.066827  -0.063038 1218
UY6  -0.059348  -0.061463  -0.062176  -0.058748  .0.054349 1524
UY7 0051942 -0.053196  -0.055208  -0.052269  -0.047293 1829

OPTIMAZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULLMPa)

SET 6 7 2 0 8
EY1 6586 6515 7236 857 5959
EY2 3595 4011 3829 5670 2659
EY3 3246 3080 2164 1103 40
EY4 3293 38017 33847 38629 34730
EY5 152 165 231 283 182
EXS 228 KiLY 506 517 262
EYe 194 204 193 n7 190
EX6 151 296 98 294 358

RS 1.50 1.88 220 1.83 0.93

R6 0.78 1.45 0.51 1.29 1.89

CALCULATED AND OBSERVED DEFLECTTONS {mny) ORSERVED SENSOR

Uyl -0.142247  -0.139191 -0.136904  -0.136783  -0.134481 o
Uyl -0.106957  -0.106411 -0.100528  -0.102608  -0.094341 300
UY3 -0.094242  -0.094543 -0.08549%  -0.087911 -0.082259 614
UYd -0.082778  -0.084218  -0.074387  -0.077845  -0.071382 914
UYS  -0.072558  -0.075157  -0.063635  -0.069367  -0.661935 1219
UY6  -0.063865 0067566  -0.054509  -0.062496  -0.054098 1524
UY7 0056754  -0.061442  -0.047035  -0.057082  -0.847842 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 500 R: LOAD 706 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 2 3 16 12
EY1 7236 6586 7897 6508
EY2 3829 3595 5670 5941
EY3 2164 3246 1103 787
EY4 33847 37293 8629 32116
EYS FXI 152 283 227
EX5 6 118 517 181
EY6 193 194 27 105
EX6 58 151 294 199

RS 2240 1.50 183 0.80

Ro 0.51 0.78 1.29 1.89

QBSERVED. SENSOR
DEFL.{mm/ DISTANCE(mm)
1)} 0036904 -0.142247 0136783 -0.126442  -0.133000 0
uyz 0.100528  -0.106957  -0.102608  -0.098811 -0.699462 300
UY3 £08649% 0094242 -0.087911  -0.086378  -0.087876 614
Uyd 0074387 0082778  -0.077845  -0.074655  -0.077616 914
uvs 0063635 -0.072558  -0.069367  -0.063815  -0.068747 121%
UYe 0054309  -0.063865  -0.062496  -0.054236  -0.061432 1524
UY7 0047035  -0.656754 0057082  -0.046125  -0.055631 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
FHUNDER BAY: RWY 12-30: STA. 5+ 500 R: LOAD 997 kP’a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MEPa}

SET 5 8 1 16 3
EYL 3747 4307 Kk b 3489 4883
EY2 2089 2466 2380 2075 3392
EY3 3837 3859 43 2931 1819
EY4 22016 24107 28310 21334 22389
EYS5 292 275 273 244 294
EXS 155 164 168 244 155
EY6 180 182 226 176 245
EX6 9% 95 140 92 130

RS 0.53 0.60 0.62 1.00 053

Ré 0.53 0.52 0.62 0.52 0.53

OBSERVED. SENSOR

DEFL.(mn} DISTANCE(mm}
UY:  -0.246306  -0.24086%  -0.235776  -0.264432  -0.207169 0
Uy2 -0.171066  -0.174329  -0.163249  -0.184087 -0.153136 300
Y3 014703 -0.15168¢ 0141698  -0.158193  -0.133440 614
uvd -0.124549  -0.130607  -0.122354  0.134444 0115807 914
UYSs -0.104944 0112081 -0.105741  -0.113841 -0.100686 1219
UY6 0088673  -0.096559  -0.092195  -0.096815 -0.088285 1524
UY7 04075717  -0.084680  -0.081596  -0.083301 -0.078502 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE MPa}

SET 9 15 6 7 1
EY1 5828 3834 6586 6525 4000
EY2 4865 5703 3595 4011 3000
EY3 3453 1579 3246 3080 1800
EY4 21984 29867 372903 38017 30000
EYS5 245 177 152 165 260
EXS 295 123 266 365 200
EY6 182 236 194 204 150
EX6 261 525 151 196 150

s 1.20 0.70 L75 n 100

R6 143 222 0.78 1.45 1.00

CALCULATED AND OBSERVED DEFLECTIONS () OBSERVED SENSOR
DEFL{nm}  DISLANCE(mm)

UY1 0219330 -0.201133  -0.200754  -0.196377  -0.246883 0
UYZ  -0.172944 0142746 -0.150929 0150101 -0.178703 300
UY3 0153610 -0.121711  -0.132993  -0.133370 0155161 614
UY4d 0136838 -0.105902  -0.116824  -0.118B18  -0.134401 914
UYS  -0.122377  -0.093005  -0.102407  -D.106047  -0.116090 1219
UYs 0110376 -0.082887  -0.090144  -D.095346  -0.100726 1524
UY7 0100773 0075171 0080112  -0.086714  -0.088323 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA.5+ 500 R: LOAD 997 kPa

OPTIMIZATION CRITERTON: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 1 ] 9 7 10
EY1 4040 6586 5828 6525 7897
EY2 3000 1565 4865 4011 5670
EY3 1860 1246 3453 3080 1103
EY4 30009 37293 21984 38017 38629
EYS 200 152 245 165 283
EXs 200 228 260 309 517
EY6 150 194 182 204 227
EX6 150 151 261 296 294

RS 1.09 1.50 106 1.88 1.83

R6 1.00 0.78 143 145 .29

DEFL.{mm DISTANCE(mmn}

Uyvi -0.246883  -0.200879  -0.219442  -0.196563  -0.193162 1

UY2 0.178703  -0.151043  -0.173942 0150272 -D.144901 300
UY3 -0.15516F  -0.133086  -0.153681  -0.133511 -0.124146 614
Uv4 0134408 -0.116897  -0.136886  -0.118931 -0.109931 914
UYS5 -0.116090  -0.102465 L£.12240% 0106136 -0.097959 1219
UY6  -0.100726  -0.090189  -0.1103%6  -0.095415  -0.088256 1524
UY7  -0088323  -0.080147  -0.100787 0086767  -0.0806E0 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 + 500 R: LOAD 1333 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULIL MPay

SET 1 4 14 15 3
EY1 4427 3334 6950 3522 312
EY2 2067 4597 2025 3436 2025
EY3 3190 3830 1625 2476 3808
EY4 20641 20212 20179 23280 20166
EY5 256 289 288 193 290
EXS 265 350 404 104 180
EY6 126 106 107 11 160
EX6 89 58 97 57 88

R3 103 121 1.40 0.54 0.62

RS 0.71 0.58 091 0.51 055

OBSERYVED SENSCR
DEFL.(mm) DISTANCE(tmm)

Uyl 0332235 -0.306240  -0.351000  -0.349751  -0.365866 0

U¥2 0230251  -0.229413 -0.247792 -0.258028  -0.257702 300
U¥3 0194694  -0.195185  0.209058  -0.220139  -0.221454 614
Uv4d  -0.161535 0162089 0176452  -0.184765  -0.188221 914
U¥Ys 0132054 0131515 0147647  -0.152573  -0.159237 1219
UY6  -0.107016  -0.104656  -0.123163  -0.124634  -0.135141 1524
UY7 0086592 -0.0820%  -0.103065  -0.101382  -0.115912 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(MPs)

SET g 15 6 7 2
EY1 5828 3854 6586 6525 7236
EY2 4R65 5703 3595 4611 3829
EY3 3453 1579 3246 3080 2164
EY4 21984 29867 37293 38017 33847
EY5 248 177 152 165 231
EXS 260 116 128 309 506
EY6 182 236 194 104 193
EX6 261 525 151 296 98

RS 1.06 0.66 1.50 1.88 220

Ré6 1.43 2.22 0.78 1.45 0.51

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

LYl .293397  -0.268928 -0.268577 -0.262807 -0.258489 1]
Uy2 -0.231359 -0.196861 -0.201946 -0.206915 -0.189807 300
UyY3 -0208473  -0.162731 -0.177938 -0.178506 -0.163320 614
UYd4 -0.183018  -0.141589% -0.156293 -0.15%011 -0.140451 914
UYs -0.163602 -0.124342 -0.136996 -0.141904 -0.120150 1219
UYé -0.147601 -0.110812 -0.120583 01275711 0102819 1524
Y7 -0.134753 -0.1004%6 -0.107158 0.116008 -{1.088806 1818




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 500 R: LOAD 1333 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULL (MPa)

SET

EY1
EY>
EY3
EY4
EY5
EX3
EY6
EX6

R6

6586
3595
3246
37293
152
228
194
151
1.50
0.78

5818
4865
3453
11984
245
260
182
261
1.06
1.43

6525
4011
3080
38017
165
359
204
296
1.88
145

-0.330086
-0.238928
-0.207452
-0.179696
-0.155214
-0.134672
-0.118088

-0.268577
-0.201%46
-0.177938
-0.156293
-0.136%96
-0,120583
-0.H07E58

-0.293397
-0.231359
-0,205473
-0.183018
-0.163662
-0.147661
-0.134753

-0.262807
~0.200915
-0.178506
-0.159011
-0.141904
0137571
-0.116008

it

7897
5670
1103
38629
283
517
227
204
1.83
1.2

-0.258260
-0.193734
-0.165984
-0.146979
-0.130972
-0.11799%
0807777

OBSERVED.
DEFL.{mm

SENSOR
DISTANCE(sun)

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 500 R: LOAD 1423 kPa

OPTIMIZATION CRITERION: "AREA™ OF DEFLECTION BASIN.

CALCULATED MODUL] (MPa)
SET 12 7 1 15 3
EY1 3013 3063 3072 3018 328
EYZ 2930 3481 3625 5524 2663
EY3 2597 1055 1065 1197 1028
EY4 34365 34345 35388 38933 38916
EYS 204 226 215 253 172
EXS 684 524 515 555 415
EY6 100 103 103 101 101
EX6 i 65 69 85 59
RS 232 2.32 239 L1 2.48
Ro 0.74 0.63 0.67 0.84 0.59
DEFL.(mm) DISTANCE(mm)
UY1 0372666  -0.384933  -0.387002  -0.360436 0394674 0
UY2 0267282  -0.269232  -0.270535  -0.261599  -0.266176 3
UY3 0231105  -0.225698  -0.228412  -0.223367  -0.223451 614
UY4 0196278  -0.189151 -0.192510 0191211 -0.186452 914
UYs 0163941  -0.I55660  -0.159613  -0.161674  -0.152140 1219
UY6 0135501 0126611  -0.131121  -0.1358924  -0.122135 1524
UY7 0111591 -0.102412  -0.107467  -0.114333  -0.097259 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI (MPa)
SET i6 1 9 12 15
EY1 3635 4000 5828 7685 3257
EY2 2752 3000 4865 2591 5279
EY3 2495 1800 3453 3981 1390
EvY4 28153 30000 21984 21571 22189
EYS 187 200 245 183 272
EXS 170 200 260 308 521
EY6 175 150 182 144 12
EX6 158 150 261 102 69
RS 0.91 1.00 1.86 1.68 1.92
re 0.90 1.00 143 0.71 0.62
CALCULATED AND OBSERVED DEFLECTIONS (mm OBSERVED SENSOR
DEFL (um) DISTANCE{mm}
UYi -0.35020%  -0.352372 -0.313206 0358190 -0.367905 1]
UY2 0252474  -0.255059 -0.246979  -0.278775  -0.272690 300
UY3 -0.220160  -0.2211459 -0.219346  -0.24839%  .0.230652 614
UY4 20191238 -0.19182¢  -0.195375  -0.220533  0.194517 914
UYSs  -0.165968  -0.165694 -0.F7471E 01195583 0162205 1219
UYs  -0.144979  -0.143765  -0.187567  -0.174122  -0.134496 1524
UY7 0128238 -0.1260061 -0,143851  -0.156356 0111589 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

TIIUNDER BAY: RWY 12-30: STA. 5+ 500 R: LOAD 1423 kPa

OPTIMIZATION CRITERION: RS VALUE OF DEFLECTIONS.

CALCULATED MODULI (M Pa)

SET 1 16 6 9 3
LYl 4000 6951 5738 5987 59011
LY2 3000 2734 2143 2860 4781
EY3 1809 3456 1147 3081 1210
EY4 30000 27769 32650 0124 26946
EYS 200 276 258 12 167
EX5 100 169 514 334 414
EY6 150 112 160 192 179
EX6 150 112 160 192 179

us 1.06 0.61 200 1.57 248

Ro 1.60 1.00 1.09 1.00 1.00

OBSERVED SENSOR
DEFL.(mmy DISTANCE(mm)

UY1 0352372 0325236 -0.375024 0329962 -0.315446 ]

UY2 0255059  -0.246111 -0.261163  -0.248416  -0.234595 300
UY3  -0.2214590  -0.215707  -0.225314  -0.220435  -0.198959 614
UY4  -0.191829  -0.487562  -0.197096  -0.196109  -0.172231 914
UYS  -0.165604  -0.161793  -0.172488  -0.174930  -0.149499 1219
UYs  -0.143765  -0.139243  0.152117  -0.157289  -0.130863 1524
UY? 0026061 0120293 -0.135798  -0.143128  -0.116027 1819




ANSY'S FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5+ 500 R

DISTRIBUTION OF VERTICAL STRESSES

LOAD 2: 1333 kPa LOAD 4: 1423 KPa
DEPTH IRATIO 1 [} 14 11 12 8 1 16 3 4 14 15 3 lﬁz\'ﬂo 12 7 1 15 3 EiRATlﬁH
(men) | (z/ro) ) ®/po)
17| 011 J}0.683 -0.691 0.687 -0.682 -0.682 -0.930 -0.981 -0.980 -0.980 1.306 .1.319 .1.285 -1.312 -1310 0,980 [}1.403 -1.396 -1L397 -L401 -1.394 0.983
50{ 033 J}0.635 -0.663 -0.647 0.635 -0.632 -0.948 -0,953 0,950 -0.949 -1.301 1184 -1.275 -1.269 0,943 [£1.371 -1.340 -1.346 -1.361 -1.336 0.949
90} 0.60 JH0.552 0596 0564 -0.588 -0.551 0,851 -0.855 -0.355 -0.848 LA177 <1016 <1132 -1,139 3t 0.838 [F1.233 ~1.152 -1.16%8 -1.176 -1.161 0828
140f] 093 (}0.448 -0.500 -0.453 0463 -D.452 0,704 -0.703 .703 -0.6%0 0947 0812 0.900 -0.941 0.679 {E1.003 0.870 -0.894 -D.875 -0.904 0639
184)| 1.23 {H365 0.419 -0.367 -0.389 H376 4581 0581 0587 0562 £H.761 0.665 0.725 0.774 0.554 0826 -0.694 -0.725 -0.691 -0.741 0517
222|1 148 |F0.304 -0.355 0304 -0.334 -0.312 1,486 -0.490 -0.495 -0470 £.634 0571 614 0,642 0.466 10.710 -0.612 -(.646 -0.614 0.659 0455
2331 189 |}0.187 -0.217 187 -0.211 -0.204 0,296 0305 -0.305 -0.286 383 0363 0383 0393 0.288 {}10.450 -0.401 -0.425 -0.403 .0.431 0.297
3684 245 [H0.06D -0.068 -0.059 -0.066 -0.063 -0.83 0,100 0.098 -0.092 A£116 0120 QLIS D125 0090 (0.144 -0.132 -0.138 -0.133 0.139 0.096
465{1 3.10 [0.016 -0.013 -0.014 -0.014 -0.012 0021 -0.025 -0.023 -0.025 £0.020 9,028 £.019 -0.029 0.019 |[0.0625 0.024 -0.025 -0.024 -0.023 a7
20204 13.47 |H0.003 0.003 0.003 -0.003 -0,02 A 0HS 0004 -0.004 0.003 -D.005 -0.004 0.005 0.003 [H0.005 -0.004 -0.004 -0.005 -0.004 Q003
30204 20.13 [H0.002 -0.002 1002 0.002 -0.002 0,002 0,13 -0.002 -£.003 3 0,002 0004 0002 0,603 0.002 [10.003 -0.003 0003 0.004 -0.003 ; 0.0412
MAXIMUM DEFLECTION
DEPTH |RATI() 9 15 6 7 1 15 6 7 ATIO RATTH
(o) | (zro) ) @)
17} 0.11 |p0.681 -0.689 -0.685 -0.681 -0.680 10,979 -0.981 -1.975 0976 0978 g 1311 <1304 1304 0979 {}1.401 -1.393 -1.394 -1.398 -1.392 0981
50 033 ||0.634 -0.662 0.646 0.634 -0.631 1-0.944 -0.950 -0,932 -0.932 -0.940 3 -1.270 -1.246 -1.245 .938 |}1368 -1.337 ~L.343 -1.358 -1.333 0.947
ol 0.60 [}0.551 0595 1563 -0.557 -0.549 -0.831 0.824 -0.822 0814 -0.827 -L102 14099 <1088 0.819 [F1.230 1150 -1.166 -1.174 -1.159 0826 &
140]| 093 {10447 0.499 0.452 -0.462 -0.451 10,654 0.622 0,662 0.645 ~0.660 £.832 -0.885 .862 0.644 |FLODL -0.868 -0.892 -0.873 -0.903 0.638 ;
1844 1.23 J}0.365 -0.418 -0.366 -0.38% 0376 -0.522 -0.494 -0.543 0523 0546 «£G61 -0.726 D699 €520 |F0.B25 -0.692 -0.723 -0.689 «0.740 0516
22211 148 }L0.303 -0.354 0304 0333 -0.321 -0.438 -0.435 -0.464 447 D479 0581 0,621 0598 0.447 L0709 0611 -D.644 -0.612 -0.658 0.455
285]F 189 [40.187 -0.217 0187 -0.21%F -0.204 L0.270 <0.285 -0.293 -1.282 0304 0381 0.391 0.377 0.283 [[0.449 D400 0424 -0.402 -0.430 0.296
368} 245 {10.060 -0.068 -0.059 -0.066 0.063 L0L092 -0.101 -0.092 -0.094 -0.100 £.135 -0.123 0,124 0.094 [}H0.144 -0.131 0138 0.133 138 0.096
465§ 3.10 |R0.016 -0.013 -0.014 -0.014 -H.012 L0.027 0.033 .0.019 -0.023 -0.023 0.044 0.026 -0.031 0.024 10,025 -0.024 0,024 0024 -0.023 0.017
2020] 13.47 {}0.603 -0.003 -0.003 -0.003 -0.00Z L0.005 -0.007 -0.004 -0.005 0.005 4009 0006 0,007 0.005 {10.005 -0.004 -0.004 0.005 -0.004 0.003
302008 20.13 {10.002 -0.002 -0.002 0,002 -0.002 L0.003 -0.004 -0.003 -0.003 -0,003 L.005 0.003 -0.004 0.003_|10.003 -0.003 0,603 -0.004 -0.003 .00

S VALU ; 53

DEPTH"RATIO 2 6§ W 1z 15 1 6 9 7 10 § 9 710 T 1 6 9 3 H&mﬁl

(mm) ] (@/ro) (pipo)

17]] 011 [{0.638 -0.691 -0.684 -0.694 -0.697 978 D975 0,979 D976 0966 1304 1309 1304 41292 11396 -1.386 -1375 -1390 -1.385 6974

501l 033 [L0.649 -0.660 -0.633 -0.670 -0.684 940 0.932 -0.944 0932 D894 1246 -1.263 -1.245 -119% 1342 1307 -1.270 1322 1300 0.919

sofl 060 Jl0.562 -0.582 0516 0589 0.615 827 0522 D831 0814 0.729 099 111 1088 0.975 1180 -1.140 -1.076 -L159 -1.082 0.792

10|l 093 |L0.442 0.469 0366 -0.463 -0.494 0.660 -0.662 -0.654 -0.645 0517 0.885 0.875 0.862 0.692 10.943 0.918 -0.839 -0.933 -0.784 0.621

184] 123 |lo.361 -0.384 -0.284 0371 0.403 546 -0.543 -0.522 0523 0401 £.726 0.698 0.699 0.536 L0780 -0.747 -0.684 -0.762 -0.608 0503

222} 148 {}0.313 0329 -0.253 0314 -0.346 479 0,464 -0.438 0.447 0357 0.621 D585 0.598 0.477 10,683 0,626 -0.600 -0.646 -0.531 0.434

283l 180 [Lo.199 -0.207 -0.170 0,194 -0.219 304 0,292 A.270 -0.282 -0.240 0391 0361 D377 0321 0,434 -0.386 -D.392 -0.407 -0.348 0277

368fl 245 |L0.064 -0.065 -0.062 -0.060 -0.071 100 -0.092 -0.091 -0.093 .0.087 0123 £0.122 D124 D116 L0.142 0.119 -0.137 0,135 0124 0092

4658 310 [H.013 0014 0.019 -0.013 -0.018 023 -0.019 -0.027 -0.023 -0.026 £.026 0.036 0031 0.035 10.033 -0.024 .0.035 -0.035 0.037 0023

2020} 13.47 }10.002 -0.003 -0.003 -0.005 -0.004 005 -0.004 -0.005 -0.005 -0.005 £0.006 0.007 0.007 0.007 10.007 -0.006 -0.007 -0.007 -0.007 0.005
3020|| 2013 {lo.001 -0.002 .0.002 -0.003 -0.002 1003 .0.003 -0.003 -0.003 -0.003 £0.003 0.004 0.004 -0.004 L0.004 -0.004 -0.004 -0.004 -0.004 0.003 jf




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5 +600 L: LOAD 696 kI'a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 2 5 10 1 11
EY1 6476 5959 7343 7236 7453
EY2 2280 2659 5763 3829 5743
EY3 2042 3940 3867 2164 3888
EY4 22249 34730 28026 33847 29805
EYS 229 282 177 131 218
EX5 405 262 116 506 486
EY6 248 190 236 193 237
EX6 199 358 175 98 539

4 1.00 1.00 1.00 1.00 1.00

RS 1.76 0.93 0.66 2.20 223

RR6 0.80 1.89 0,74 0.51 2128

CALCULATED AND OBSERVED DEFEECTIONS (nm) OBSERVED SENSOR
DEFL.{mm DISTANCE(mm)

uy1 -0.127289 0130136 -0:101897  -0.131872 -0.098560 1]
Uy2 -0.082237  -0.091661 0073864 -0.097229 0072173 300
UY3 0066839 -0.079943 0064766 -0.083684 061975 614
UY4 0055078 -0.069636  -0.055056  -0.072231 -0.053426 914
UY5s 0045315 -0.060645 -0.046531  -0.062040  -0.046142 1219
UY6  -0.037515 -0.053156  -0.039348  -D.053367  -0.040161 1524
UY7 0031456  -0.047148  -0.033520  -0.046237  -0.035415 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

C N h)

SET 14 12 3 8
EYI1 7442 6508 G476 5959
EY2 2384 5041 2280 2659
EY3 2265 3757 2042 3940
EY4 28123 32116 22249 34730
EYS 189 227 129 282
EX5 191 181 405 262
EYo 213 165 248 190
EX6 428 199 199 358

R4 1.00 1.00 1.60 1.00

RS 0.66 0.80 1.76 0.93

R 201 1.89 0.80 1.89

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

UY1 -0,113067 0122159 0127236 -0.130047 0.131737 0
UY2 -0.071653 -0.095222 3.082172 -0.091559 .097084 00
UY3 -0,058363 -0.083386 -0.066789 -0.079862 0083568 o614
UY4 0048117 0072344 -0.055052 -0.069589 0072156 914
LU¥Ys -0.039548 -0,062105 -0.0:45305 -0.060623 -L051995 1219
uyYs 0.032664 -0.053032 -0.037514 -0.053151 (1053345 1524
Y7 -0.027280 -0.0453258 -0.031459 0.047152 -0.046230 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 + 600 L: LOAD 696 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EY3
Ev4
EYs
EX5
EY6
EX6

R4

R5

6

1

6476
2280
2042
22249
229
465
248
159
1.0
176
0.80

5959
2659
3940
34730
282
262
190
358
1.00
0.93
1.89

7343
5703
3867
20603

116
236
525
1.00
0.66
122

7022
5984
3992
20046

620
234
418
1.00
2.25
1.79

11341
uyz
uys3
Uyd
uUYs
UYs6
uy?

-0.127236
-0.082172
-0.066789
-0.055052
-0.045305
-0.037514
-0.031459

-0.130047
-0.09155%
-0.079862
-0.069589
-0.060623
-0.053151
-0.047152

-0.118954
-6.092503
-0.081219
-0.071908
-0.064073
~0.057701
-0.052692

-0.118375
-0.092223
-0.081246
-0.072064
-0.004262
-0.057858
-0.052782

442
2384
2265
28121
289
191
213
428
1.6
0.65
201

-0.113067
-0.075653
-0.058363
-0.048117
-0.030548
-0.032664
-0.027280

QBSERVED
DEEFL.(mmy

N
DISFANCE(mm

0
300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 + 600 L: LOAD 997 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCUEATED MODULI (MPa)
SET 14 13 2 4 11
EY1 4101 6749 7236 6369 6352
EY2 2117 2383 3829 5518 4096
EY3 2167 3035 2164 2494 2571
EY4 25612 32998 33847 30420 23252
EYS 242 223 231 250 23
EXS 405 651 604 438 442
EY6 239 206 193 238 234
EX6 121 104 o8 120 118
R4 1.60 1.00 i.00 1.00 1.00
RS 1.67 291 162 175 2.08
Ré& 0.50 0.50 0.51 0.50 0.50
N A CTIONS {m OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)
Uyl 0215676 -0.193475 -0.188470  -0.169208  -0.197208 0
UYy2z  -0.138679  -0.135577  -0.138853  -0.125021 -0.148426 300
U¥Y3y 0114912 011661 -0.F19534 0106524 -0.128648 614
UyY4 -0,095414  -0.100161 -0.103226  -0.091134  -0.112067 914
UY5  -0.078883  -0.085438  -0.088700  -0.077701  -0.09772% 1219
Uye 0065518  -0.073021 -0.076328  -0.066434  -0,085804 1524
U¥7  -0.055088  -0.062884 -0.066151  -0.0587307  -0.0761Z1 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL (MFa)
SET 1 13 4 10 6
EY1 6476 6785 5959 7343 7897
EY2 2280 5984 1659 5703 3670
EY3 2042 1926 3940 3867 1103
EYd 22249 20070 34730 20603 38629
EY5 229 289 182 mn 283
EXS 477 817 293 123 610
EY6 248 3 190 236 227
EX6 199 494 358 515 294
R4 1.00 1.60 1.00 1.00 1.60
RS 1.08 2.83 1.04 0.70 216
R6 0.80 2,14 1.8 2.22 1.29
CALCULATED AND OBSERYED DEFLECTIONS (mim) OBSERYED SENSOR
DEFL.(mm} DISTANCE(mm)
UYT 0182074  -0.182173  -0.186229  -0.170383  -0.189109 0
UYZ 0117544  -0.138680  -0.131104  -0.132495 -0.142881 300
UY3  -D.095552  -0.119974  -0.114365  -0.116337  -0.122619 614
UY4  -0.078775  -0.106105  -0.099663  -0.103004 -0.108904 914
UY5  -0.064835  -0.094735  -0.085828  -0.091783 0097355 1219
UY6  -0.053690 00835644 0076130 -0.082659 087936 1524
UY7 0045028  -0.078561  -0.067541  -0.075485 -0:086520 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 + 600 L: LOAD 597 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MOD
SET 12
EY1 6508
EY2 5941
EY3 3757
EY4 32116
EYS 27
EXS 181
EYé 105
EX6 19

R4 L.o0
Rs 0.80
Ré 1.89

1(MiPa

1236
3819
2164
33847
231
506
193
98
1.00
2.20
0.51

5959
2659
3940
34730
282
262
190
358
1.60
.93
1.8%

10

7897
5670
1103
38629
283
517
227
294
1.00
1.83
1.2%

-0.174989
-0.136403
-0.119448
-0.103631
-0.088%64
-0.075967
-0.064926

-0,188710
-0.133070
-0.119708
-0.103361
-0.088867
-0,076415
-0.066223

-01.186289
-0.131155
-(.114400
-0.099685
-0.086840
-0.076137
-0.067544

-0,189253
-0.143010
-0.122716
-0.108374
-0.097466
-0.087952
0080547

6586
3595
3246
37293
152
228
194
151
1.00
1.50
0.78

-0.196770
-0.148217
-0.130728
-0.115279
-0.101456
-0.089654
-0.079956

N

OBSERYVED SENSOR
DEEL.(mm DISTANCE(mm}

1]
300
614
914

1219
1524
182%




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 600 L: LOAD 1299 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODUE LM Pa)

SET 4 14 13 6 12
EY1 5959 6760 4328 7897 6255
EY2 2659 5530 5673 5670 5281
EY3 3940 3727 3771 1103 3588
EY4 34730 25701 20876 38629 21369
EYS 282 248 285 283 155
EX5 262 299 655 517 287
EY6 190 193 202 227 190
EX6 358 310 244 294 238

R4 1.00 100 1.00 1.00 1.00

RS 0.93 1.26 230 1.83 1.12

Ré 1.89 1.50 1.21 1.29 125

DEFL (mm} DISTANCE{mm}

UY1l  -0242454  -0.218712  -0.224771  -0.246431 -0,230263 0
UY2 0170622  -0.166684 -0.164810 0186176 0194707 300
UY3  -0.148802  -0.145277  -0.140938  -0.15972%  -0.170783 614
UY4 0129648  -0.126733  -0.120171  -0.141824  -0.150281 914
UYS 0112938 -0.110557  -0.102164  -0.126760  -0.132476 1219
UY6é  -0099020 0096984  -D.087207  -0.114508  -0.117583 1524
UY7 0087852  -0.086005  -0.075262  -0.104822  -0.105571 1819

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MFPa)

SET 1 15 12 13 i1
EY1L 6476 7760 7861 6996 7829
EY2 2280 5990 5952 5980 5928
EY3 2042 2131 3975 3992 3969
EY4 22249 20043 20104 20049 20133
EY5 229 294 185 264 159
EXS 405 507 415 642 343
EY6 248 249 245 248 247
EX6 199 393 414 198 432

R4 o0 160 1.00 L00 1.00

RS 176 L2 224 243 216

R 0.80 1.58 1.69 1.61 175

CALCUELATED AND OBSERVED DEFLECTIONS (mui} OBSERVED, SENSOR
DEFL(mm)  DISTANCE(mm)

Uyl 0237471 -0.21537F  -0.223854  -0.222864  -0.222820 0
Uy2z 0153364 0174868  -0.175737 0174194 -0.17386% 300
UY3  -0.124653  -0.152968  -0.154720 0153608  -0.151817 614
Uv4 0102749 0135829 -0.137436 0136580  -0.135463 914
UYS  -0.084556  -0.121542  -1.122861  -0.122183  -0.120893 1219
UYs 0070015 0109964  -0.110966  -0.110421  -0.109051 1524
UY7 0058715 -0.160857  -0.101578  -0.101138  -0.099738 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 +600 L: LOAD 1299 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI(MPa)

SET

EY1
EY2
EY3
EY4
EY3
EX5
EY6
EXeé

R4

R6

12

6508
5941
3757
316
227
181
105
199
1.00
0.80
1.89

7236
3829
2164
33847
3
504
193

1.00
2.20
0.51

5959
2659
3940
34730
82
261
190
358
1.60
0.93
1.8¢

10

7897
5670
1103
18629
283
517
27
294

A XHI]
1.83
1.29

-0.227995
-0.177721
-0.155630
-0.135021
-0.115912
-0.03897%
-0.084593

-0.245872
-0.181196
-1.155969
-0.134670
-0.115708
-0.099562
-0.086283

-0.242717
-0.170883
-0.149053
-0.129880
-0.113145
-0.0991%9
-0.088004

-0.246580
-0.186329
-0.159888
0.141983
0.126910
-0.114646
-0.104946

6586
3595
3246
37293
152
228
194
151
1.60
1.50
0.78

-0.256373
-0.193114
-0.170327
-0.150197
-0.132188
-0.116811
-0.104175

DF;FL, mm

SENSOR
DISTANCE

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5 + 600 L: LOAD 1393 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI(MPa)

SET 14 2 4 s 10
EY1 7297 5388 5738 36595 7927
EY2 2534 5217 2143 3065 5676
EY3 371t 3509 1147 kirs) | 2817
EY4 20526 22365 32650 26246 30200
EYs 176 264 258 223 155
EX5 143 444 514 335 293
EY6 174 207 160 206 123
EX6 144 130 356 388 77

R4 1.00 1.00 1.00 1.00 100

Rs 0.81 1.68 2.00 1.5 1.8%

Ré 0.83 0.63 2.23 1.89 226

DEFL.{mm) DISTANCE(mm}

Uyl 0.290448  0.263393 -0.325897 0267128 -0.239617 0
Uyz 0211934 -H.199572 -0.219584 0182581 -0.185660 300
Uv3  -0.181959  -0.172651 -0.185141  -0.156082 0161242 614
UY4  -0.156545  -0.149147  -0.160740  -0.133282  -0.140241 914
UYs  -0.134421  -0.128547  -0.13%773  -0.113870 121292 1219
Uye 0115857  0.111211 0,122644 0098106  -0.104844 1524
Uy7 0100802  -0.097167  -0.105075  -0.085798  -0.091079 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa}

SET 1 2 4 [ 9
EY1 5911 5388 3695 5987 917
EY2 4781 517 3065 2860 5676
EY3 1210 3509 kY Jos1 1817
EY4 26946 22365 26246 0124 30200
EYS 167 264 213 212 155
EX5 414 444 335 334 293
EY6 179 207 206 192 123
EX6 316 130 388 ad 277

R4 1.00 1.00 1.00 1.60 1.00

RS 2.48 1.68 151 157 1.89

R6 1.76 0.63 1.8¢ 1.63 226

CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEFLOnmY  DISTANCE(mm}

UY1l 0262968  0.263393  -0.267128  -0.251654  -0.239617 6
UY2  -0.184507  -0.199572  -0.182581  -0.174679  -0.185660 300
UY3 0151884  -0.172651  -0.156082  -0.149877  -0.161242 614
UY4 0128298 0149147  -0.133282  -0.128669  -0.140241 %14
UYS 0108454  -0.128547  -0.113870  -0.110237  -0.121292 1219
Uye  -0.092351  -0.111211 0098166  -0.094929  -0.104844 1524
U¥Y7  -0.079639  -0.097167  -0.0857988  -0.082665  -0.091079 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5 + 600 L: LOAD 1393 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (M¥Pa)

SET

EY1
EY2
EY3
EY4
EYS
EXS
EY6
EX6

R4

R6

13

7753
5682
1193
20230
162
650
248
248
1.00
249
1.60

7

5531
3660
2844
30717
235
501
207
207
1.00
2.14
1.00

15

7936
5957
1055
223312
293
730
202
202
1.60
2.49
1.00

7236
824
164
33847
231
506
193
193
100
220
L.00

UY1
UY2
UYy3
Uy4
Uys
Uve
UY?

-0.264214
-0.195033
-0.162755
-0.140677
-0.122932
-0.108942
-0.098129

-0.259044
-0.185221
-0.159444
-0.137492
-0.118380
-0.102464
-0.GR9683

-0.253195
-0.184525
-0.15052%
-0.127013
-0.167663
-0.092070
-0.079784

-0.287847
-0.217909
-0.192014
-0.170779
-0.152172
-0.136556
-0.123870

16

7202
5156
1534
20726
191
465
238
238
1.00
243
1.00

-0.238651
-0.172553
-0.142337
-0.120261
-0.102032
-0.087371
-0.075884

VE
DEFL.(nm

DISTANCE(mm)

300
ol4
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

TIIUNDER BAY: RWY 12-30: STA. 5+ 650 R: LOAD 688 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL(MEPa)
SET 1 16 9 13
EY1 5808 5735 6511 7352
EYZ 1555 3040 3596 24
EY3 2598 1360 1224 3600
EYd 39121 31543 39428 J1248
EYS m 134 253 22
EXS 666 304 622 726
EYé6 130 132 122 108
EXé6 69 67 64 55
R3 2.44 1.04 246 2.48
Ré 0.53 6.51 052 0.51
Uy¥1 0118339 -0.123493  -0.111637  -0.120532  -0.108588
UY2  -0.080568  -0.083655  -0.079608  -0.085104  -0.071310
UY3  -0068232  -0.068508  -0.067675  -0.072141 -0.059675
UY4d 0057943  -0.057016  -0.057848  -0.061540  -0.050003
UYS  -0.048184  -0.046427  -0.048530  -0.051471  -0.040921
UYs  -0.039473  -0.037158  -0.040148  -0.042414  -0.032003
UY7  -0.032013  -0.029343  -0.032906  -0.034581  -0.026105
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULI (MPa)
SET 3 12 2 8 10
EY1 6476 6508 7236 5959 897
EY2 2180 5941 3829 2659 5670
EY3 2042 3757 2104 3940 1103
EY4 22249 32116 33847 34730 18629
EY5S 229 227 3 82 283
EX5 405 181 506 262 517
EY6 49 105 191 18% 228
EX6 199 199 98 358 294
RS 176 0.80 2.20 0.93 183
2l 0.80 1.89 0.51 1.89 1.29
CALCULATED AND OBSERVED DEFLECTIONS (mum}
UY1 0111900 -0.109207  -0.116777  -0.E17662  -0.119736
UY2 0073736 -0.083991 -0.086440  -0.083345  -0.091802
UY3  -0.060381  -0.074444  -0.075110  -0.073322  -0.079839
Uvd 0051049  -0.065886  -0.066218  -0.065251  -0.072103
UYs  -0.043015  -0.057800  -0.058002  -0.087958  -0.065492
UY6 0036402  -0.050521  -0.051025  -0.051725  -0.059959
UY7  -0.031116  -0.044244  -0.045097  -0.046594  -0.055485




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 650 R: LOAD 688 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULT (MPa)

SET 3 12 2 8 14
EYi 6476 6508 7236 5959 7442
EY2 2280 5941 380 2659 2384
EY3 2042 3757 2164 3940 22165
EY4 22249 32116 33847 34730 28121
EY5S 229 27 231 282 289
EX5 405 181 506 262 191
EY6 248 105 193 150 213
EXo 199 19¢ 98 358 418

RS 1.76 0.80 220 0.93 0.66

Rre 0.80 1.89 0.51 1.89 201

UYl  -0.111900  -0.105207  -0.116777  -0.117662  -0.095200
uyz 0073736 -0.08399% -0.086440  -0.083345  -0.(:64403
UY3  -0.060381  -0.074444  -0.075110  -0.073322  -0.052706
Uv4  -0.05104% 0065886  -0.066218  -0.665251 -0.044598
UY5s  -0.043015  -0.057800  -0.058092  -0.057958  -0.037557
UY6  -0.036402  -0.050521  -0.0510625  -0.651725  -0.031747
UY7  -003i116  -0.044244 0045097  -0.646594  -0.027086




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-38: STA. 5+ 650 R: LOAD 976 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 1 4 12 13 5
EY1 3960 5266 5886 5089 4038
EY2 2431 2128 2028 2029 3307
EY3 2475 1439 2065 1292 1350
EY4 38652 34986 34731 39857 39667
EYS 166 189 151 220 155
EXS 423 453 214 517 446
EY6 216 242 233 248 137
EX6 114 122 120 130 69
R5 2.54 .3 1.42 2.35 188
R& 0.50 0.50 0.50 0.52 0.50
Uyl 0186333 -0.184445  -0.182995  -0.185846  -0.198761
UYZ 0121383 0121407  -0.123984  -0.119331  -0.134780
UY3 0103845 -0.101076  -0.104953  -0.098628  -0.113651
UY4  -0.089724  -0.0871%94  .0.091320  -0.085021  -0.097190
UYS 0076868  -0.074851  -0.079114  -0.672906  -0.081804
UY6  -0.065867 -0.064476  -0.068785  -0.062744  -0.068206
UY7 0056830  -0.05606%  -0.060347  -0.054535  -0.056689
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL(MPa)
SET 10 15 7 8 6
EY1 7897 4473 6525 5959 6586
EY2 5670 5910 4011 1659 3595
EY3 1103 nz 3080 3940 3246
EY4 8629 39574 38017 4730 37293
EY5 83 187 165 282 152
EX5 610 179 365 293 266
EY6 227 245 204 190 194
EX6 294 355 296 58 151
RS 216 0.96 122 1.04 1.75
R6 1.29 145 1.45 1.8% 0.78
CALCULATED AND OBSERVED DEFLECTIONS (mm}
UY1 0169748  -0.169543  -0.174565  -0.166870  -(.175633
Uyz  -0.30130 0124622  -0.134079  -0.1181%4  -0.132519
UY3  -0.113180 0111865  -0.120648  -0.103986  -0.118078
Uv4 0102228  -0.101228  -0.109838  -0.092547  -0.106184
Uys 0092862 0091727  -0.100062  -0.082208  -0.095240
UYé 0085024 0083659  -0.091606  -0.073371  -0.0B5684
UY7 0078685  -0.077074  -0.084584  -0.066095  -0.077659




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA.5 + 650 R: LOAD 976 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI {MPa)

SET

EY1
EY2
EY3
Ev4
EYS5
EXS
EY6
EX6

RS

R6

2

7236
3529
2164
33847
231
506
193
98
2.2
6.51

5959
2659
3940
34730
182
262
150
358
0.93
1.89

6476
1280
042
12249
229
405
248
199
1.76
0.80

Uyl
Uy2
Uys
UYd
UYs
UYs
uy?

-0.165660
-0.122624
-0.106551
-0.093937
-0.082410
-0.072384
-0.063974

-0.166915
-0.118234
-0.104015
-0.092565
-0.082220
-0.073378
-0.066099

-0.154922
-0.119149
-0.105607
-0.093466
-0.081995
-0.07166%
-0.062765

-0.158741
-0.104602
-0.085657
-0.072418
-0.061021
-0.051640
-0.044142

10

897
5670
1103
38629
283
517
227
294
1.83
1.2¢

-0.169858
-0.130231
113259
-0.102288
-0.0929077
-0.085058
-0.078712




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

TITUNDER BAY: RWY 12-30: STA. 5+ 650 R: LOAD 1391 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)
SET 9 12 [ 2 1
EY1 4918 3397 3907 7431 5807
EY2 2494 4113 4216 4451 5871
EY3 1007 1006 140 1012 1080
EY4 36279 38943 23292 32294 39680
EYS 150 262 151 151 155
EX5 335 636 228 274 385
EY6 125 123 174 106 129
EX6 69 64 126 160 105

RS 2.24 242 151 1.81 248
R6 0.55 0.52 0.72 1.50 0.81

UY1 0294275 0279872 -0.299617  -0.257997  -0.257440
UY2  -0.198868  -0.185021 -0.205070 0191077  -0.189120
Uy3  -0.163972  -0.152451 0.169676  -0.160506  -0.160413
U4 0139133 -0.127805  -0.144245  -0.139034  -0.139552
UYS 0116181  -0.104843  -0.122210  -0.119832  -0.120607
UY6  -0.096045  -0.084501  -0.103833  -0.103141  -0.103996
UY7 0079087 -0.067266  -0.088595  -0.089137  -0.089991

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

C N )

SET 9 15 6 7 13
EY1 5818 3854 6586 6525 7685
EY2 4865 5703 3595 4011 2591
EY3 3453 3867 3246 3080 3981
EY4 21984 34756 37293 38017 21571
EYS 245 177 152 165 183
EXS 260 116 228 369 308
EY6 182 236 194 204 144
EX6 261 294 151 286 102

R3S L06 0.66 1.59 1.88 1.68

R6 143 1.25 0.78 1.45 0.71

CALCULATED AND OBSERVED DEFLECTIONS (mm)

Uyl -0.282209  -0.254008  -0.25043F  -0.248969  .0.307842
uyY? 0221971 -0.18734% -0.188977  -0.191256  -0.243983
UY3  -0200076  -0.168935  -0.168377  -0.1720%0  -0.219574
Uyd 0181884  -0.152885  -0.151410  -0.156688  -0.199456
UYS  -0.165684  -0.138442  -0.13579%  -0.142705  -0.180938
Uve  -0.15i834  -0.126111 0122169 -0.130635  -0.164669
UY7 0140416 0116021 -0.110722  -0.120613  -0.150890




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 650 R: LOAD 1391 kPa

OPTIMIZATION CRITERION: RVIS VALUE OF DEFLECTIONS.

CALCULATED MODULE (MPa}

SET 7 8 4 3 13
EY1 3695 6442 5388 5911 7927
EY2 3065 3903 5217 4781 5676
EY3 3 3564 3509 1210 2817
EY4 16146 20379 22365 26946 30200
EYS 223 102 264 167 155
EX5 335 341 444 414 293
EY6 206 134 207 179 123
EXo 206 134 207 e 123

RS 1.51 1.68 1.68 2.48 1.89

R6 1.00 1.0 1.00 .06 1.80

Uyl -0.260462  0.262990  -0.250233 0275465 -0.235094
UY2z  -0.176382  -0.200390  -0.188207  -0.206811 -.189925
UY3  -0.153306 -0.175866  -0.166386  -0.178221 1.169077
UY4  -0.133409  -0.154880  -0.148120  -0.157882  -0.151443
UYS  -0.115559 0135645  -0.131880  -0.140167  -0.134973
UY6s  -0.i60396  -0.118745  -0.118029  -0.125194 -0:120231
UY7  -0.088038  -0.104450  -0.106643  -0.112949 -0.107549




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12.30: STA. 5+ 650R

DISTRIBUTION OF VERTICAL STRESSES

DEPTH |RAT(0

{mmy) [} (z/ro)
27Q 018

80]| 053
1308 087
1804 120
231 149
26000 1L.73
328{ 219
4231 2.82
520 347
13.80
20.47
27.13
5070 33.80

1 16 9

10656 ~0.655 -0.658
L0561 552 -D.564
0,444 0.420 -0.435
357 0319 0332
10.208 -0.260 -0.269
lo.259 0,229 -0.233
lo.161 0,147 0,146
10.050 -0.046 —0.045
L0.008 -0.008 -0.007
L0.001 -0.001 -0.001
L0.001 -0.001 -0.001
L0.001 0,001 0.001
10.001 -0.001 -0.001

DEPTH: IRATIO

{mm){| (z/ro)
27| 0.18
30} 053
130} 087
180§ 1.20
23] 149
260f 1.73
32841 2a9
a3l 282
520(f 3.47
20704 13.80
3070} 20.47
4070§ 27.13
5070f| 33.80
] IE §
DEI'TH“RATIO 3 12 2
(mm) | {z/ro)
27} 0.00 {10.649 -0.668 -.656
30§ 018 Jl0.536 -0.596 -0.558
130] 053 [L0.411 -8.473 -0.431
180] .87 [+0.323 -0.359 -0.332
23|} 120 [0.264 0.287 -0.271
260f 149 |0.227 -0.244 -0.237
328 173 |{0144 -0.150 -0.150
423{f 2.19 |-0.050 -0.046 -0.048
5208 282 |H0.015 -0.010 -0.010
2070)] 3.47 {10.003 -0.004 -0.002
J070)| 13.580 {}0.002 -0.003 -0.001
4070)( 20.47 [}0.001 -0.003 -0.001
5070]f 27.13 [+0.001 -0.003 -0.001

13

-0.648
0535
-0.415
-0335
0.277
-0.236
-0.144
0,045
007
-0.001
~0.{H1
0.001
0.0

8

-0.658
-£.568
-0.456
-0.370
-0.309
0,264
-0.164
0054
-.015
-0.004
-0.003
0.002
-0.002

12

0.656
-0.561
0447
-0.363
«0.303
0,262
0,162
-0.051
-0.008
-0.00L
-0.001
0.601
-0.001

NO COMPUTATIONS

RATIC!

(p/po)
0.951
0.806
0.628
0.496
0.409
0354
0.221
0.069
0.011
0,002
0.001
0.601
0.001

1

-0.942
-0.829
-0.667
1-0.532
-0.442
H0.383
-0.243
-0.078
-0.017
-0.003
H0.002
-0.00L
-0.001

10

-0.930
Lo.780
L0.565
L0.390
1-0.304
Lo.272
Lo.1s2
0,066
0,020
L0.004
Lo.003
Lo.ooz

10,002

.931
791
611
471
385
.336
.212
.067
.014
003
L002
001
L.101

4 1z 13

D925 0.922 0924
D12 0967 0770
0590 -0.593 -0588
0.458 D.4TL -0.457
0376 4,390 -0377
-0.330 0338 -0333
-0.213 -0.215 -0.217
0.072 -0.070 -0.074
0.018 -0.016 -0.018
-0.003 -0.003 -0.003
0.002 0,002 0,002
0,001 -0.001 -0.001
-0.00L -0.001 -0.001

15 7 8

-0.957 -0.939 -0.934
-0.875 -0.817 -0.806
~0.710 -0.641 -0.647
0,543 -0.494 -0.526
-0.439 -0.401 -0.438
-0.380 -0.344 0375
-0.241 -0.216 -0.233
-0.07% 0.071 «0.677
-0.020 0,018 0,021
«0.005 -0.005 -0.006
0,003 -0.003 -0.004
-0.002 -0.002 -0.003
«0.002 -0.002 -0.003

8 12 3

0.934 0.948 -0.921
-0.806 ~0.845 0,761
-0.647 -0.670 -0583
-0.525 0509 -0.458
0.438 0.407 L0375
0375 -0.347 -0322
©.233 -0.213 -0.204
«0.077 -0.065 -0.071
021 -0.014 -0.022
-0.006 -0.006 -0.004
-0.004 -0.004 -0.003
-0.003 -0.004 -0.002
4003 -0.604 -0.002

0943
0826
0641
AT
0387
034t
.27t
0070
0012
0.002
0.002
-0.001
0,001

10

0930
0780
0565
0390
0304
0272
0182
0.065
0020
0.004
0.003
£0.002
£0.002

-L198
£.968
<0.701
4512
-£.408
«0.361
0.237
0.085
£.026
£.004
-0.003
-0.002
£.002

15

1253
1153
0,946
£0.736
0509
2517
0324
0,103
£.028
0.607
4,004
0,003
-0.603

221
1053
0845
0.687
0573
0,490
0305
100
0027
0,008
D005
0.004
0.004

~1.192
0.963
«0.730
1581
0477
~1.406
«£.259
0,095
-0.035
-0.008
0,005
-0.004
D.004

-1.228
-1.068
838
0.646
0524
-0.450
0.282
-0.092
0,023
£D.006
0.004
-0.003
-.003

12

«1.240
L1065
-0.877
-0.665
532
0,453
0.278
-0.085
£.018
<0.008
£.006
4.005
-0.005

1215
027
£.786
4.600
.489
.429
£0.275
0.093
£0.022
£0.004
0,003
0.002
0.001

10

«1.216
1020
).738
A.510
0.397
0.355
4.237
0,085
£.026
.6
£0.004
0,003
-0.003

10

-1.216
1020
-1.738
0510
<0.397
0355
-0.237
£.085
-0.026
«0.006
0.004
0.003
-0.003

~L190
0.953
-0.714
4H.561
-0.460
0397
0.256
0.090
0.029
0.006
-0.004
£.003
£.003

«1.221
1053
-4).845
-0.687
0573
0.490
D305
<1100
-0.027
-0.008
L1005
-0.004
0.004

-1.224
-1.060
-0.838
-0.659
£.541
0,465
-0.291
4.690
-0.019
L.005
«0.003
-0.002
-£.002

9 12

H1.322 -1.352
1107 -1.201
H.833 -0.920
L0.624 -0.654
L0505 D514
1447 -0.458
10,290 0,299
H.004 -0.097
H0.017 -0.017
FO.003 -0.003
0.602 -0.602
FO.001 -0.001
.001 -0.001

1355 1338
1.223 1163
1002 0918
L0.799 0,712
[0.656 -0.572
10556 -0.480
Lo.344 -0.293
FO.IT1 -8.092
029 -0.022
0.007 -0.005
L0.004 -0.004
L0.003 -0.003
H0.003 -0.003

<1345 -1.320 -1.340
-L179 -1.09%4 -1.15%
0,898 £,793 -0.859
-0.642 -0.557 0592
B.506 40.435 0.458
-0.450 -0.386 0.409
-0.203 -0.252 -0.269
-0.101 -0.086 -0.689
D027 0.022 0018
0005 -0.007 ~0.004
0403 -0.005 -0.003
.02 0.004 0,002
-0.02 0.4 -0.002

NO COMPUTATIO!

-1.354 -1.335 -1.338
1213 144 L1159
-0.969 -0.849 D.891
-0.739 0597 -0.660
-0.590 -0.463 -0.521
-0.499 -0.408 -0.446
0307 0.265 0,277
0102 -0.003 -0.085
-0.028 -0.027 -0.017
<0006 -0.006 -0.005
«0.004 -0.004 -0.003 :
«0.003 -0.603 -0.003
-0.003 -0.003 -0.003 :




ANSYS FEM ANALYVYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12.30: STA. 5+ 915 R: LOAD 721 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL (MPa)
SET 5 1 2 12
EY1 5959 7236 6476 T453
EY2 2659 3829 2280 5743
EY3 3940 2164 2042 1484
EY4 34730 33847 22349 24304
EYs5 282 M 229 182
EX5 262 506 405 110
EY6 150 193 248 237
EX6 358 98 199 539

R4 1.00 1.00 100 1.00
RS 0.93 220 1.7a 0.61
R6 1.8% 0.51 0.80 2.28

QBSERVED SENSOR
DEFL.{mm DISTANCE(mm}

Yl 0124511 -0.123797  -0.118983  -0.104716  -0.095751 1

UY2  -0088013  -0.09147F  -0.078072  -0.073898  -0.070573 300
UY3 0077458  -0.079496  -0.063984  -0.061055  -0.061187 614
UY4  -0.068807 -0.069972  -0.053986  -0.052225  -0.053186 914
UYS  -0.061012  -0.061271  -0.045391  -0.044896  -0.045942 1219
Uys  -0054364  -0.053713  -0.038331  -0.038971 -0.0394679 1524
UY7  -0048902  -0.047380  -0.032699  -0.03430F  -0.034470 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODUL] (MPa)

SET i4 12 3 2 8
EY1 7442 6508 6476 7236 5959
EY2 2384 5941 2280 3819 2659
EY3 2265 3757 2042 2164 3940
EY4 28121 32116 22249 33847 34730
EYS 289 227 229 231 282
EXS 191 181 405 306 262
EYS6 213 105 248 193 199
EX6 428 199 199 98 358

R4 1.00 1.60 1.00 1.00 1.00

RS 0.66 0.80 1.76 2.20 .93

Ré6 201 1.89 0.80 0.51 1.89

CALCUEATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSCR

Uyl -0.105450 -0.115491 -0.118%35 -0.523677 -0.124430 0
Uy2 -0.068083 -0.0688898 -0,078013 -0.091341 -0.087919 300
Uy3 -0.055780 -0.678760 -0.063932 -0.079383 0077377 614
UY4d -0.047110 -0.069608 -0.053955 -0.069892 -0.068755 914
uUYs 0.639596 -0.0609T1 -0.045376  0.061221 060083 1219
UYé6 -0.033405 -0.053203 0.038325 A.053685 -1.054352 1524
UY7 -0.028447 -0.046512 A.032699 -0.047369 -1.048902 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 915 R: LOAD T21 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

SET

EVYI
EY2
EY3
EY4
EYS
EXS
EY6
EX6

R4

RS

R6

()4}
L1)'#3
uy3
Uy4
UYs
UY6
UY?

11

7819
5928
3969
20133
259
138
247
603
1.60
0.53
2.44

-0.109334
-0.084865
-0.075378
-0.067807
-0.061298
-0.055893
-0.051551

CALCULATED MODULE (MPa)

12

7861
5952
3978
20104
267
275
148
563
1.00
1.03
227

-0.110001
-0.085621
-0.076220
-0.068714
-0.062248
-0.056867
-0.052536

4

5959
2659
3940
34730
182
262
190
358
1.00
04.93
1.89

ONS

-0.124430
-0.087919
-0.077377
-0.068755
-0.060983
-0.054352
-0.048302

1

6476
2280
2042
22249
229
405
248
199
1.00
1.76
0.80

-0.118935
-0.078013
-0.063932
-0.053955
-0.045376
-0.038325
-0.032699

14

7969
5983
3992
20046
172
601
249
432
1.00
221
173

-0.112659
-0,088522
-0.079156
-0.071627
-0.065100
-0.059636
-0.055213

N

SENSOR
DISTANCE(mm)

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDERBAY: RWY 12-30: STA. 5+ 915 R: LOAD 1011 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULIL(MPa)
SET 14 9 2 15 11
EY1 3806 5712 7236 3207 6309
EY2 5959 4991 3829 17 4174
EY3 1606 2146 2864 1312 3490
EY4 25528 26778 33847 33573 38325
EY5 77 192 231 181 246
EX5 469 494 004 145 138
EY6 133 107 193 245 216
EX6 117 193 98 243 246
R4 1.00 1.06 1.00 LeD 100
rs 1.69 2.58 262 0.80 056
R6 0.50 1.81 0.51 0.99 109
OBSERVED SENSOR
DEFL.(mm) DISTANCE(mn1)

Uyl  -0.192095  -0.174761  -0.173i80  -0.208200  -0.161569 0

UY2  -0.135972  -0.129596  -0.127855  -0.130654  -0.121186 300
UY3 0116559  -0.111636  -0.111125  -0.109877  -0.108146 614
UY4d 0101455  -0.096750  -D.097853  -0.094912  .0.697322 914
UYsS 0088213 -0.083026  -0.085722  -0.081%09  -0.08748% 1219
UY6  -0.077079  -0.070900 -0.075175  -0.071274  -0.079016 1524
UY7  -0.068041  -D.060595  -0.066334  -0.062892  -0.071993 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)

SET 3 12 2 8 10
EY1 6476 6508 7236 5959 897
EY2 2280 5941 3829 2659 5670
EY3 2042 3757 2164 3940 1103
EY4 22249 32116 33847 34730 38629
EYS5 129 27 23 282 283
EXS 405 181 506 262 517
Evé 248 105 193 190 n7
EX6 1% 199 98 358 294

R4 1.00 1.00 1.00 1.00 Loo

R5 176 0.80 2.20 0.93 L83

Ra 0.80 1.89 0.51 1.89 1.29

CALCULATED AND OBSERVED DEFLECTIONS (nun} QBSERVED SENSOR

UYl  -0.166773 -0.161943  -0.113422 -0.174479  -0.177514 0
Uv2  -0.109391  -0.124655  -0.128079  -0.123281 -0.135691 300
UY3 0089647  -0.110438 0111312 -0.108499  -0.117%16 614
UY4 -0.075657  -0.097605 -0.098004  -0.096409  -0.106401 914
UYS  -0.063627  -0.0854%4 -0.085845  -0.085512  -0.09653% 1219
UY6  -0.053740  -0.074603 -0.075278  -0.076214  -0.088298 1524
UY7 0045851  -0.065220  -0.066421  -0.06857:  -0.081644 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5+ 915 R: LOAD 1011 kPa

OPTIMIZATION CRITERION: RMS YALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 2 12 8 10 6
EY1 7236 6508 5959 7897 6586
EY2 3829 5941 2659 5670 3895
EY3 2164 3757 3940 1103 3246
EYd 33847 32116 34730 38629 37193
EYS 231 227 182 283 152
EX5S 506 181 162 517 228
EYS 193 105 190 227 194
EXs 98 199 358 294 151

Rd 1.00 100 1.00 1.00 1.00

Rs 220 0.80 693 1.83 1.50

R6 0.51 1.89 1.89 1.29 0.78

N SERVE FEFLE NS (nan OBSERVED SENSOR
DEFL.(nim}) DISTANCE(mm)

Uvl1 -0.173422  -0.161943 -0.174479  -0.177514 -0.183922 0
Uv:  -0.128079  0.124655 -0.123281  -0.135691 -0.138630 360
UY3  -0.111312  -0.110438  -0.10845%  -0.117916  -0.123518 614
UY4 0098004  -0.057605 -0.09640%  -0.106401 -0.110%09 914
UYs  -0.085845  -0.0854%4 -0.083512  -0.09653%  -0.099319 1219
UYs  -0.075278  -0.074603  -0.076214  -0.088298  -0.08921{0 1524
UY7  0.066421  -0.065220  -D.068572  -0.081644  -0.08072% 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 5+ 915 R: LOAD 1335 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

J ATED N h

SET 4 15 6 14 11
EY1 5959 3%06 7897 6755 7453
EY2 2659 5959 5670 5830 5743
EY3 3940 3961 1103 3234 3888
EY4 34730 37049 38629 24145 20360
EYs 182 161 283 176 182
EX5 162 165 517 400 405
EY6 19 46 227 240 237
EX6 358 568 94 163 318

R4 100 1.00 1.00 1.00 1.00

RS 0.93 1.03 1.83 227 2.23

R6 1.89 2.3 1.29 1.51 1.59

OBSERVED SENSOR
DEFL.{inm) DISTANCE(mm)

Uyl -0.230135  -0.228790  -0.234251  -0.225765  -0.222916 [

UY2 0162532 -0.163583  -0.179022  -0.174279 0173815 300
UY3 0143019 0.145935  -0.155543 0155002 -0.154923 614
UY4 -0.127067  -0.130987  -0.140336  -0.139706  -0.139657 914
UYS 0112696  -0.117823 0127315 -0.126455  -0.126450 1219
UY6  -0.100440  -0.106807  -0.116441  -0.115382  -0.115420 1524
UY7 0090371 -0.097946  -0.107663  -0.106434  -0.166507 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULALED MODULY (MPa)

SET 1 106 4 6
EY1 6476 7343 5959 7897
EY2 2280 5703 2659 5670
EY3 2042 3867 3940 1103
EY4 22249 20603 34730 38629
EYS 229 77 282 283
EX5 405 116 262 517
EY6 248 236 190 227
EXo6 199 525 358 294

R4 1.00 1.00 1.00 1.00

n»s 1.76 0.66 0.93 1.83

6 0.80 2.22 1.89 1.29

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERYED SENSOR

UY1 -6.220219 -,214586 .230395 -0.234403 -0.20537% 0
UY2 -0.144448 -0.166973 0.162730 0179177 -0.15917% 300
UY3 -0.118377 .14835¢ 0143271 -0.155705 -0.141290 614
UY4d -0.099%03 .133677 -0.127306 -0.140500 0127156 %14
Uu¥s -0.0684017  -0.120895 -0.111816 -0.127477 -0.115031 1219
UYe 0.070962 A.110064 -0.100638 -0.116596 -0.104963 1524
UyY7 -0.060545 101404 -0.090547 -0.107808 -0.0%96870 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA.5+ 915 R: LOAD 1335 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EY3
EY4
EYS
EXs
EYs
EX6

R4

RS

R6

UY1
UY2
Uy3
Uyd
Uys
uye
uy7

2

236
382%
2164
33847

506
193

1.00
2.20
0.51

-0.229000
-0.169126
-0.146985
-0.129412
-0.113356
-0.099402
-0.0687707

12

6508
3541
3757
32116
227
181
105
199
1.00
0.80
1.8%

-0.213842
-0.164603
-0.14583
-0.128885
-0.1128%3
-0.098511
-0.086121

5959
2659
3940
34730
282
262
190
358
1,60
0.93
1.89

N

-0.230395
-0.162790
-0.143271
-0.127306
-0.112916
-0.100638
-0.090547

10

7897
5670
1103
18629

517
227
294
1.00
1.83
1.29

-0.234403
0179177
-0,155705
-0.140500
-0.127477
-0.116396
-0.107808

6586
3595
3246
93
152
228
194
151
1.00
1.50
0.78

-0.242865
-0.1830657
-0.163103
.546452
-0.131148
-0.117799
-0.10660F

OBSERVED,
DEFL. (mam}

Ji

SENSOR
DISTANCE(mm)}

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 5+ 915 R: LOAD 1388 kI’a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)

SET i3 8 2 12 16
EY1 7471 7685 6876 6255 6171
EY2 4106 2591 4830 5281 5220
EY3 1248 3981 1290 2841 3158
EY4 20453 21571 31587 21369 21035
EY5 249 183 208 238 231
EXS 405 308 113 2T 280
EY6 17 144 109 162 142
EX6 173 102 156 264 269

R4 1.00 1.00 1.00 1.00 1.60

RS 1.63 L.68 0.54 1.15 1.21

R6 1.49 071 1.43 1.63 1.89

ECTIONS tinm SENSOR
DISTANCE(mm
Uyl 0318578 -0.323537  -0.338108  -0.307682  -0.315925 0
UYZ  -0.247034  -0.253585  -0.26958%9  -0.247901 -0.258551 300
UY3: 0213274 0.226739  -0.238560  -0.222711 -0.233500 614
UY4  -0.187731  -0.202987  -0.214318  -0.201468  -0.211998 914
UYs  -0.165398  -0.181524  -0.192550  -0.182868  -0.192936 1219
Uvyes 0146457 0162915 0173764 0167163 -0.176643 1524
UY7  -0.130858  -0.147369  -0.158082  -0.154355  -0.163210 1829
OPTIMIZATION CRITERION: MAX{MUM DEFLECTION
L. MO, a

SET 2 7 8 5 3
EYi 6876 5066 7685 SH28 6515
EY2 4830 5418 2591 4865 4011
EY3 1290 2188 3981 3453 3080
EY4 31587 33937 21571 21984 38017
EY3 108 297 183 245 165
EXS 113 614 308 260 kiilY
EY6 109 116 144 182 204
EX6 156 260 102 261 296

R4 1.00 1.00 1.00 1.00 1.60

R 0.54 2.07 1.68 1.66 1.88

R6 1.43 224 071 1.43 1.45

N
DISTANCE(mm)

uy1 0338108 -0.341707 0323537 -0.288198  -0.256491 1]
U¥Y2 0269589  -0.27788  -0.253583 0227073 -0.196498 300
UY3 0238360  -0.253383  -0.22673%  -0.202738  -0.175358 614
UYd4 0214318 0232049 -0.202987  -0.181899  -0.157440 914
UYs 0192550 0212572 -0.181524 0163727 -0.141532 1219
UY6  -0.173764  -0.195600  -0.162915  -0.148482  -0.128061 1524
UY7 0058082  -0.18138¢  -0.147369  -0.136147  -0.117075 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12.30: STA. 5+ 915 R: LOAD 1388 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULT (MPa)

SET q 7 2 6 12
EY1 5738 5987 501 6442 7795
EY2 2143 2860 4781 3903 5066
EY3 1147 3081 1210 3564 3599
EY4 32650 30124 26946 20379 20125
EY5S 258 212 167 202 281
EX5 514 334 414 k2D 658
EYs 160 192 179 134 228
EXs 160 192 179 134 228
j22] 1.00 1.00 1.00 1.00 1.00
s 2.00 1.57 248 1.68 234
e 100 1.00 1.00 1.00 1.00
D OBSERVE , NS (um OBSERVED SENSOR
DEFL..(men) DISTANCE{mm}
Uyl 0338677 -0.301183 -0.286794 0276318 0248847 [}
Uy? .0.240133  -0.22785%  -0.214323  -0.210967  -0.195625 300
UY3 -0.206656  -0.202998  -0.182732  -0.183557  -0.173408 614
Uy4 -0,182289  -0.182038  -0.159473 0159093 -0.154%04 914
UYs -0,160803  -0.163564 -0.139523  -0.137044 -0.138921 1219
UYs  -0.142848  -0.148006  -0.122995 0117957  -(.125586 1524
1829

UY7  -0.128330 -0.135372  -0.109707  -0.102054 -0.114834




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 057 L: LOAD 708 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

< A MPa
SET 14 1 4 16 5
EY1 6457 7236 6525 6951 5959
EY? 5248 3819 4011 5144 2659
EY3 3638 2164 3080 3743 3940
EY4 2154 33847 38017 21021 34730
EYS 255 231 £65 217 282
EXs 302 506 09 27 262
EY6 199 193 204 212 190
EX6 293 98 296 381 358

R4 1.60 1.00 1.00 100 100

RS 1.19 2.20 1.88 1.05 093

R6 1.47 0.51 145 1.80 1.89

C LATED AN FRVED DEFLECTIONS OBSERVED SENSOR
DEFL {mm} DISTANCE(mn)

Uyl £0.135076¢  -0.131128 -0.134805 .124523 -0.129956 L]
uUY2 .106250 -0.096689 -0.103311 -0.095902 -0.091857 60
UY3  -0.094186  -0.083446  -0.092215  -0.084146  -0.080072 614
UY4 0083913  -0.072366  -0.082783  -0.074330  -0.076079 914
UY5  -0.075087  -0.062439  -0.074469  -0.065900  -0.061292 1219
UYo 0067571 .053947 067318 -0.058919 -(.05392% 1524
uy7 -0.061579 0.046931 -0.061537 -.053336 -0.0:47984 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MP

SET 6 7 9 10 2
EY1 6586 6515 5828 7897 7136
EY2 3595 4011 4865 56070 3829
EY3 3240 3080 3453 1103 2164
EY4 37293 38017 21984 38629 33847
EY5 152 165 245 183 Px]|
EX5 228 309 260 517 506
EYe 194 104 182 227 193
EX6 151 1%6 261 294 98

d 1.00 1.00 1.00 1.00 1.00

RS 1.50 1.88 1.06 1.83 2.20

Ro 0.78 145 143 1.29 0.51

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL(mm)  DISTANCE{mm}

Uyt -0.137039  -0.134815  -0.151480  -0.131970  -G.130994 0
UY? -0.103196  -0.103282  -0.119352  -0.095964 -0.696545 300
UY3 0091277 -0.092170  -0.106562  -D.086052  -0.083318 614
UY4 -0080845  -0.082752  -0.093609  -0.076720  -0.072288 914
UYs 0071448 -0.074391 -0.086057  -0.068818  -0.062393 1219
Uyée 0063381  -0.067311 -0.078044  -0.062344  -0.033923 1524
Uy7 0056715 -0.661536  -0.071560  -0.057197  -0.046923 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 + 057 L: LOAD 708 kPa

OPTIMEZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULT (MPa}

SET 6 3 16 4
EY1 7897 6525 7245 5959
EY2 2670 40E1 4799 2659
EY3 1103 3080 2970 3940
EY4 38629 38017 20054 34730
EYS 283 165 174 282
EXS 517 309 401 262
EY6 227 204 243 190
EX6 294 296 479 358

R4 1.60 1.00 1.00 1.00

R5 1.83 1.88 230 0.93

Ré6 1.29 1.45 1.97 1.89

CALC ID AN ¥ ECTIONS (muns OBSERVED SENSQR
DEFL.(mn1) DISFANCE(mnm)

Uyt 20131970  -0.134815  -0.125935  -0.129867  -0.122637 0
UY2  -0.099964  -0.103282  -0.095743  -0.091455  -0.695457 300
UY3  -0.086052  -0.092170  -0.083681  -0.07998%  -0.0B392% 614
UY4 0076720 -0.082752  -0.074138  -0.070030  -0.07462% 914
UY5  -0.068818  -0.074391  -0.066161  -0.061268  -0.066796 1219
UYs 0062344  -0.067311 059704 -0.053921 -0.060404 1524
UY7  -0.057197  -0.061536  -0.054635  -0.047987  -0.055353 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 057 L: LOAD 978 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

1 S i)

SET 9 1 7 3 5
EY1 4868 4009 4472 4220 3899
EY2 2257 3000 3226 5369 2241
EY3 2075 1800 2098 1963 1240
EY4 22322 30400 30939 21863 37387
EYS 223 0 161 205 7
EX5 a8t 200 333 298 175
EY6 113 150 154 162 165
EX6 n 150 100 186 101

R4 1.00 1.00 1.00 1.00 1.00

RS 1.70 1.00 2.08 1.45 0.65

R6 0.62 1.00 0.65 1.15 0.61

N v FLECTION, QBSERVED SENSOR
DEFL.(mny DISTANCE(mm)
yv1 -0.244210  -0.234051 223971 0207295 -0.238463 0
uy2 0174378 0169146 0163564 -0.164780  -0.139808 300
UY3 0148918  -0.147424 0142412 -0.143455  -0.133366 614
Uvyd 0126436 -0.128772  -0.123812  -0.125879 -0.116186 914
UYs -0,105990  -0.112120  -0.106993  -0.110520  -0.098%67 1219
UY6  -0.088257  -0.098010  -0.092545  -0.0976f1 -0.084402 1524
UY7  -0.073454  -0.086502  -0.080614  -0.087139 -0.072551 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
DE L a4

SET 8 5 2 7 3
EY1 7685 5828 6875 5066 6525
EY2 2591 4865 4830 5418 4011
EY3 3981 3453 1299 2288 3080
EY4 21571 21984 31587 33937 38017
EYS 183 245 208 2297 165
EXS 362 295 115 731 365
EY6 144 182 109 116 204
EX6 102 261 156 260 296

R4 Loo 1.00 1.00 1.00 1.60

RS 1.98 1.20 .56 2.46 222

Rs 0 1.43 143 .34 148

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR

Uyl -0.234726 0209158  -0.245477  -0.247885  -0.186077 1]
Uy2 -0.183953 0164789  -0.195729  -0.201568  -0.142530 300
Uy3 0164494 -0.147141 -0.173203  -0.183821 -0.127203 614
Uy4 -0.147277  0.132029  -0.155604  -0.168373  -0.114216 914
Uys 0131715  -0.118848  -0.139801  -0.154265  -D.102686 1219
UYy6  -0.118220  -0.107788  -0.126162  -D.141967  -0.092921 1524
UY7  -0.106944  -0.098838  .0.114777  -0.131660  -0.084957 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 +057 L: LOAD 978 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 1 9 13 6 7
EY1 4006 5828 T685 6586 6525
EY2 a00h 4865 2501 1595 4011
EY3 1800 3453 3981 3246 3080
EY4 30600 21984 21571 37293 38017
EYS 200 245 183 152 165
EXS 200 295 3oz 266 365
EY6 150 182 144 194 204
EX6 150 261 102 151 296

R4 1.00 100 1.00 1.00 100

RS 1.00 1.20 1,98 1.75 .22

R& 1.00 1.43 [N} 0.78 1.45

OBSERVED SENSOR
DEFL.{mm DISTANCE(mm

Uyl -0.23405F  -0.209158  -0.234726  -0.189200 -0L186077 0

Uy2  -0.1691d6  -0.164789 -0.183953  -0.142459 -0.142530 300
UY3  -0.147424  -D.147141 -0.164494  -0.126011 -0.127203 614
Uyd 0128772 0132029 0147277 0111616 -0.114216 914
UYs 0112120 -D.118848  -0.131715  -0.098647  -D.102686 1219
Uyé  -0.098010  -0.107788  -0.118220  -0.0B7513 -5.692521 1524
UY7  -0.086502 0098838  -0.106%944  -0.078313  -0.084957 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 +057L: LOAD 1274 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (MPa)
SET 6 12 10 i3 14
EY1 5828 62558 7685 1638 140
EY2 4865 5281 250 5779 5116
EY3 3453 3588 3981 3941 2939
EY4 21984 21369 21571 20215 10175
EYS 245 240 183 224 238
EXS 260 343 s 426 474
EY6 182 180 144 172 162
EX6 261 284 102 407 369
R4 1.00 1.00 1.00 1.60 100
R3 1.06 1.43 1.68 1.50 1.99
R6 1.43 1.63 0.71 237 128
D OBSERY NS (o OBSERVED. SENSOR
DEFL.(mm DISTANCE(mm}
Uyt -0.272276 -0.267981 -0.305710 -0.255016 -0.251123 0
UY2 -0.214466 -0.213838 -0.239547 -0.208193 0.199529 300
UY3 -0.191460 -0.191724 -0.214153 -0.187703 -0.377237 614
UY4 -0.171770 0472770 -0.191693 0170304 -0.158822 914
UYs -0.154608 -0.156226 0.171406 -0.155065 -0.142760 1219
TY6 -0.140218 -0.142318 -0.153822 -0.142176 0129211 1524
uYy7 -0.128580 -0.131043 -0.139137 -0.131659 {.118159 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL(MPa)
SET 8 5 2 7 3
EY1 7685 5828 6876 5066 6525
EY2 2591 4865 4830 5418 401%
EY3 3981 3453 1290 2288 3080
EY4d 21571 21984 31587 33937 38017
EYS 183 245 108 297 165
EX5 308 260 113 614 309
EY6 144 182 169 116 204
EX6 N 261 156 260 296
R4 1.00 L.00 1.00 1.00 i.09
RS 1.68 1.6o .54 2.07 1.88
Ré6 6.71 1.43 1.43 224 145
CALCUEATED AND OBSERVED DEFLECTIONS (min} OBSERVED SENSOR
UY1 -0.306003 -0.27257% -0.319785 -0.323188 -0.242591 0
uy2 -0.239842 -0.214767 -0.254979 -0.262826 -0.185849 300
uy3 -0.214451 0191758 -0.225631 -0.239651 -0.165854 614
Uy4d -0.191986 0.172041 -0.202703 0.219473 -0.148907 914
Uys 0.171687  -0.154854 -0.182115 0.201082 -0.133862 1219
Uye -0.154086 ~0.140435 -0.164347 -0.184999 -0.121121 1524
Uy7 -0.139382 -0.128768 -0.149515 -0.171550 A0.11073¢ 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6+ 0537 L: LOAD 1274 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EY3
EY4
EYS
EX5
EY6
EXs

Rd

RS

R6

UY1
[9) ¢
uys
uyd
uYys
uUYs
uy?

-0.304889
-0.220340
-0.192043
-0.167746
-0.146054
-0.127674
-0.112683

5828
4865
3453
21984
245
260
182
261
100
106
1.43

VE

-0,272579
-0.214767
-0.191751
-0.172041
-0.154854
-0.140435
-0.128768

13 4

7685 7182

2591 2473

3981 nmn

21571 34273

183 239

308 195

144 110

102 60

1.00 1.00

1.68 1.24

0.71 0.54
FCTIONS (my

-0.306003 -0.322022

-0.239842 -1.251552

-0.214451  -0.226127

-0.191986  -0.202858

-0.171687  -0.181004

-0.154086  -0.161486

-0.139382 ~0.144747

-0.246593
-0.185695
-0.164248
-0.14547¢6
-0.128566
-0.114049
-0.102056

OBSERVED

DEFL.(mm)




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 + 100 R: LOAD 690 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI (M Pa}

SET 16 i 13 6 5
EY1 3233 4074 3700 3245 3186
EY2 3253 2951 2832 5296 3527
EY3 2539 3956 2882 3984 3983
EY4 39269 36704 31018 35887 391
EYS 278 199 183 m 161
EX5 690 485 438 673 340
EY6 102 107 105 102 135
EX6 150 148 184 135 221

R5 248 2.43 239 2.48 211

R6 147 1.39 L7 1.32 1.63

DEFL.(mm)  DISTANCE(mm)

UYl  -0148102  -0.14151%  -0.141260  -0.139416  -0.142037 0

UYZ 0101579  -0.100284 -0.095658  -0.101101 -1.095050 300
UY3  -0.088648  -0.088224 -0.081997  -0.089752 -0.087945 614
UY4 0076980  -0.077119  -0.069888  -0.078865 0077486 914
UY5 0065933  -0.066617  -0.058632  -0.06B486  -0.067734 1289
UvYs  -0056075 0057227  -0.048719  -0.059120 -0.059159 1524
UY7 0047668  -0.049202  -0.040354  -0.051054 -0.055956 1829

OPTIMIZATION CRITERION: MAXiMUM DEFLECTION

CALCULATED MODULI (M Fa)

SET ] 7 15 10 8
EY1 6586 6525 4081 7897 5959
EY2 3595 4011 5379 5670 2659
EY3 azdes 3080 3819 1103 340
EY4 s 38017 39188 38629 34730
EYS 152 165 151 283 282
EXS 128 309 117 517 162
EY6 194 204 238 227 150
EX6 151 296 29% 294 358

RS 1,50 1.88 0.78 1.83 0.93

R6 0.78 145 118 1.29 1.89

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL(mm)  DISTANCE(mm)

Uyl 0126609  -0.125541  -0.122964  -0.122:00  -0-1201G6 0
UY2 0095315 -0.096242  -0.090840  -0.093147  -0.084677 300
UY3  -0.084916  -0.086538  -0.081759  -0.080880  -0.074550 614
UY4  -0.076130 0078567  -0.073742  -0.072906  -0.066133 914
UY5  -0.068065 -0.4071348  -0.066499  -0.066062  -0.058562 1219
UYs 0061038  -D.065135  -0.060304  -0.060350¢  -0.052111 1524
UY7  -0.055151  -0.059993 0055229  -0.055744  -0.046817 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6+ 100 R: LOAD 690 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODUEI {MPa)

SET

EY1
EY2
EY3
£Y4
EYS
EX5
EY6
EX6

RS

R6

UyY1
uv2
UY3
Uy4
UY5
UY6
UY7

6

6586
3595
3146
37293
152
228
194
151
1.50
0.78

-0.126609
-0.095315
-0.084%16
-0.076130
-0.068065
-0.061038
-0.055151

10

7897
5670
1103
38629
283
517
227
294
1.83
1.29

-0.122260
-0.093147
-0.080880
-0.072906
-0.066062
-0.060350
-0.055744

15

4081
5379
819
39188
151
117
238
335
078
141

ol NS

-0.124427
-0.690673
-0.081313
-0.073136
-0.065819
-D.059608
-0.054549

1236
3829
2164
33847
131
506
193
98
2.20
0.51

-0.119630
-0.088186
-0.076645
-0.067374
-0.058909
-0.051559
-0.045406

-0.125541
-0.096242
-0.086538
-0.078567
-0.071348
-0.065135
-0.055993

[¢)

OBSERVED
DEFL.(mm

DISTANCE(mm}

L3
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 100 R: LOAD 985 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULL QM Pa)
SET 2 12 10 9 15
EY1 5301 4533 7280 6285 6673
EY2 3766 5425 2500 4312 1521
EY3 1189 1041 1525 1134 1057
Fy4 22863 20739 20722 23228 20738
EYS 179 242 295 274 295
EXS 169 551 156 159 156
EY6 11 103 109 122 103
EX6 69 105 123 72 55
Rs 0.61 .28 0.53 0.58 0.53
R6 0.62 1.02 1.12 0.60 0.53
C D VED DE ONS (mm OBSERVED SENSOR
DEFi..{mm) DISTANCE(mm
Uyl 0220012  -0.226123  -0.211313  -0.218036  -0.238024 0
Uy2z  -0.162155  -0.169268  -0.154968  -0.165B57  -0.174435 300
UY3  -0.137626  -0.144070  -0.132098  -0.142201 -0.146885 ol4
Uv4 0118397  -0.124688  -0.114763  -0.124195  -0.126374 914
UYs  -0.100886  -0.107327  -0.09911%  -0.107987  -D.107786 121%
UY6é  -0.085617  -0.092302  -0.08560%  -0.093937  -0.091658 1524
UY7 0072772 0079740 -0.074306  -0.082161 -0.078106 1829
OQPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL (MF'a)
SET g 13 1 6 7
EY1 5828 7685 4000 6586 6525
EY2 4865 2591 3600 3595 4011
EY3 3453 3981 1800 3246 3080
EY4 21984 21571 30060 37293 38017
EYS 245 183 10 152 165
EX5 295 362 200 266 365
EY6 182 144 150 194 204
EX6 261 102 150 151 256
R5 1.20 1.98 1.00 1.75 2.3
Ré 1.43 0.71 1.00 0.78 1.45
CALCULATED AND OBSERVED DEFLECTIONS (nun OBSERVED SENSOR
Uyl -0.202235 0222867 -0.224013 0180633 -0.179059 0
UY2 0158006  -0.175383  -0.161072  -0.135967  -0.137243 309
UY3 0143138 -0.157820  -0.141501  -0.121137  -0.123412 614
Uy4 0129779 -0.142932  -0,125225  -0.108611  -0.112054 914
oys 0117926 0129258  -0.110377 -0.097E10 0101768 1219
UY6  -0.10782%  -0.117264  -0.097587  -0.087089  -0.092915 1524
UY?  -0099538 0107127 0087000 -0.078693  -0.085586 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 100 R: LOAD 985 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULE (MPa}

SET 1 9 6 7 10
EY1 4000 5828 6586 0525 7897
EY? 3000 4865 3595 4011 3670
EY3 1800 3453 3246 3080 1103
EY4 30000 21984 37293 38017 38629
EYS 200 245 152 165 283
EX5 200 160 228 309 517
EY6 150 182 194 204 227
EX6 150 261 151 296 294

RS 1.00 1.06 150 1.88 183

R4 1.00 1.43 0.78 1.45 1.29

QBSERVED SENSOR
DEfL.(mm}  DISTANCE(mm}

Uyl 0224013 -0.202330  -0.180739  -0.179215  -0.174445 0

Uyz  -0.1610672  -0.159091 -0.136065  -0.1371389  -0.132970 300
Uy3 0141501 -0.143203  -0.121220  -0.123537  -0.115459 61d
Uyd 0125225 0.129826  -0.108679  -0.112157  -0.104075 914
UYS 0110377 0117959  -0.097165  -0.101852  0.094305 1219
UYs 0097587  -0.107852  -0.087134  -0.092983  -0.086152 1524
UYT 0087000  -0.099553  -0.078730  -0.085642  -0.079577 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 100 R: LOAD 1217 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 7 15 9 14 13
EY1 3040 3657 3215 247 4012
EY2 2211 3642 2678 3838 £010
EY3 1711 1139 2249 1123 1110
EY4 31654 35197 39552 36207 33369
EYS 151 156 150 150 150
EXS 242 139 120 333 207
EY6 162 100 10 100 100
EX6 69 89 124 110 211
Rs 1,61 0.92 0.80 2.22 138
R6 0.67 0.89 1.23 109 2.10
OBSERVED, SENSOR
DEFE {mm DISTANCE{mm}
UY1 -032594%  -0.317493 -0.313741 -0.308488 -0.308043 0
UY2 0226856  -0.234035 -0.228325  -0.222710 -£.230808 360
UY3 ~0.198457  -0.205364 -0.205231 -0.194237 -0.203584 614
UY4 0173379 -0.182474 -0.184149  -0.171735 -0.182690 914
UYys 0149508  -0.160974 -0.163937  -0.150647  -0.163438 1219
UY6 0128210  -0.141911 -0.145795  -0.131964 -0.146676 1524
Uy?7 0110066 -0.125710 -0.130274 0116121 -0.132612 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODUIT (MPa)
SET 11 5 4 1 13
EY1 5056 6876 Ti82 4000 7685
EY2 5418 4830 2473 3000 2591
EY3 2288 1290 3277 1800 3581
EY4 33937 31587 34273 36000 21571
EYS 297 208 239 200 183
EXS 614 113 295 0 308
EY6 116 109 110 150 144
EX6 260 156 60 150 102
RS 2,07 0.54 124 1.06 1.68
Ro 2.24 1.43 0.54 1.00 0.7
CALCULATED AND OBSERVED DEFLECTIONS (mim OBSERVED SENSOR
DEFL.(mm DISTANCE(mm)
Uy1 -0.296407  -0.288795 -0.287351 L.276776 -0.275230 0
UY2 -0.240286  -0.230927 -0.225172 -0.1%9010 -0.216913 300
UY3 -0.220662  -0.205926 -0.203530 -0.174829 -0.195176 614
uUY4 -0.204035  -0.187051 0084754 0154719 -0.176744 914
UyYs -0.188626  -0.169898 -0.166857  -0.136375 -0.158821 1219
uUYe 0175034 0154916 -0.150728  -0.120572 -0.144981 1524
uY7 0163522 0.142290 -0.136776  -0.107451 -0.132440 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 100 R: LOAD 1217 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EYi
EY2
EY3
EY4
EYS
EXS
EYé6
EX6

RS

Ré6

6

5738
2143
1147
32650
258
514
160
169
2.00
1.00

15

7441
2811
3397
32853
290
683
160

4009
3o0d
1800
30000
200
00
150
150
1.00
1.0

1215
an
2842
35504
156
425
115
115
1.66
1.00

-0.287509
-0.205795
-0.178095
-0.159145
-0.142091
-0.12758%
-0.115696

-0.271178
-0.214860
-0.196282
-0.180808
-0.166543
-0.154078
-0.143591

-0.276776
-0.193010
-0.174829
-0.154719
-0.136375
-0.120572
-0.107491

-0.300849
-0.244954
-0.224605
-0.207424
-0.191262
-0.176812
-0.164403

5987
2860
3081
30124
n
334
192
192
157
100

-0.259164
-0.196655
-0.176426
-0.160006
-0.145241
-0.132606
-0.12218¢

OBSERVED SENSOR
DEFE.(mm DISTANCE({mm)

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 +100 R

DISTRIBUTION OF VERTICAL STRESSE!

" N S| LG kP
DEPTH|[RATIO, 16 1 13 6 5 RATI 2
(mm){| (z/ro)
24| 016 J{0.676 -0.672 -0.672 -0.682 -0.679 -0.945
72|l 048 }}0.630 -0.619 -0.618 -0.651 -0.641 0.832
120ff 080 [L0.525 0518 L£H512 0551 0.547 -0.645
170fF 113 {H0.413 -0.415 0405 -0.428 -0.4d1 : -0.470
213 142 {0339 -0.343 -0.332 -0.345 -0.367 0.374
25011 1.67 |10.294 -0.293 -0.284 -0.295 0315 : 1-0.330
318]| 212 {[0.185 -0.183 -0.178 -0.182 -0.194 i34k 0.209
412t 275 (10.061 -0.057 -0.058 -0.057 -0.062 -0.066
S20t 347 [H0.013 -0.012 -0.014 -0.011 -0.013 -0.013
2080{| 13.87 [H0.004 0.004 -0.005 0.003 0.004 -0.003
30804 20.53 [H0L.O03 -0.003 -0.003 -0.002 -0.003 {1002
4030 27.20 JHLUOZ 0.002 0.003 -0.002 -0.002 1,001
LML SFLECTION
DEPTH||RATIO)|
(mm) || (z/ro)
24| 016 J0.670 0666 0676 -0.671 0.672 -0.958
72| 048 {0.612 -8.595 -0.630 -D.616 -0.619 .0.875
120 080 10504 -0.472 -0.526 -0.506 -0.515 0,713
170)| 113 [[0397 -0.355 -0.413 0392 0.407 -0.545
ZE3H 1.42 {0326 -0.286 -0.338 -0.319 0334 4.434
250f1 167 {[0.282 -0.249 -0.290 -0.275 -0.288 -0.367
318)l 212 {$0.177 -0.160 -0.182 0172 -0.178 -0.225
412§ 275 L0056 -0.053 0.058 -0.054 -0.057 .0.074
5201 347 [pLO12 -0.013 -0.014 -0.011 -0.013 1020
20808 1387 [[0.003 0.003 0.004 -0.003 -0.004 -0,005
3080§ 2053 |HLHIZ 04002 -0.003 -0.002 -0.0H2 -0.003
4080]|_27.20 {10.002 0.002 -0.002 -0.001 -0.002 .0.002
S I AIMD, S
DEPTH |[RATIO) [ 10 15 2 7 1
() | (2/ro)
24f 016 |}10.664 0.659 -0.679 -0.660 -0.666 0.965 10,955
T2k 048 [H0.594 0571 0642 -0.580 0597 .866
120)| 080 |L0.483 -0.427 0540 -0.462 -0.482 .706
170 113 |H381 -0.296 -0.422 0357 0373 .549
3 142 {10313 -0.230 -0.344 -0.292 -0.302 454
250)| 1.67 [40.269 -0.206 -0.296 -0.255 -0.260 0.373 j-0.399
3181 21z jl0.168 -0.137 -0.186 -0.161 -0.162 .252
412ff 275 jl0052 £.049 0.058 -0.051 -0.053 L0831
S520H 347 |10 -0.014 -0.014 -0.010 -0.012 .018
20800 13.87 |03 -0.003 -0.004 -0.002 -0.003 .04
30804 20,53 |HLHIZ 0002 -0.0602 -0.001 -0.002 L3
4080 27.20 110001 -0.002 -0.002 -0.001 -0.002 .002

LOAD 2; 985 ks
12 w8 5

955 0927 -0.942
0862 0781 D521
0665 0,606 0626
0,459 0,469 -0.447
0355 0383 0353
0316 -0333 0312
0.205 0,209 0,199
0.071 -0.068 -0.064
0.017 0.016 0013
0.004 0,004 0,003
0.003 -0.003 -0.002
0402 0002 -0.001

-0.935 -0.955 -0.948
L0.808 -0.866 -0.848
0,653 -0.706 -0.690
-0.526 0,549 D5dd
0.432 -0.454 0446
0.361 0399 0384
£.219 -0.252 -0.240
-0.067 0081 -0.074
0.015 -0.018 0015
0,003 -0.004 -0.004
D002 -0.003 -0.002
0.002 0,002 0,012

9 [3 ¥

0,958 -0.948 0950
-0.875 0.848 0452
0.713 «0.690 -0.633
0545 -0.544 -0.532
0.434 -0.446 -0.432
-0.366 0384 0371
£©.224 -0.240 -0.232
0.074 0,074 0075
-0.021 -0.015 0018
D005 -0.004 -0.005
-0H3 -B.002 -0.0H03
0.2 -0.002 -0.002

0977
0777
0593
0448
0364
0320
0203
-0.064
D01t
2.007
2001
0,001

0950
-0.853
-0.689
-0532
432
-037¢
-0.232
-0.076
-1.018
-0.005
«0.003
-0.002

10

0941
-0816
-0.610
£A22
0328
0293
-0.196
-0.070
«0.020
-0.004
£.003
-0.002

HRAT[O 1

pipo
0954
0.827
0.637
0466
0371
0327
0.208
0.067
0.014

H1.195
L1.085
10.8394
L0.688
H).568
H).5040
o315
H).101
HL.022
0.003 [H0.005
0.002 {003

HL.003

1

H.195
L1085
+0.884
10.688
L0.568
H).500
H0.315
H0.101
[0.022
H0.005
+0.003
+0.003

1z

-1.168
0,999
L7719
£0.598
0,489
£.430
0.273
-0.089
-0.020
0.004
002
.00z

«1.195
-1.085
0884
0,638
0.568
0.500
-0.315
6101
£.022
L.005
0.003
04003
<0.002

1199
-L095
-0.893
£.682
£.543
4.459
-0.281
-0.093
0026
20006
-0.004
-0.003

14

-1.191
-1.071
-0.865
0.668
£.550
0.486
0311
£.104
0.026
-0.007
0,004
-.003

-1.199
-1.095
£.893
0,682
0543
0.459
0,281
0.003
«£.026
L.006
-0.004
D003
0.003

<1170
<1012
-0.8L7
£0.659
£.540
4.452
-0.273
-0.084
-0.018
£.004
043
-0.002

-1.200
«1.102
£0.917
<0.731
0598
£.502
0305
£0.095
0.020
£.004
«£.002
-0.002

L1TL
-1.017
£0.824
£0.667
4555
4.476
0.295
0.087
£.012
£.003
£.002
£0.002
.00

-L17L
-1.017
0824
-0.667
£.555
£0.476
0.295
0.087
0.012
-0.003
-0.002
0002

U]

1189
-1.083
0846
0.639
0516
0.453
0.288
.90
2017
0.004
.003

0.602 e

~1L.181
-1.034
AL791
<1565
0444
£0.393
252
-£.082
.08
0.006
0.004
£0.003
-0.003

7

<119
~L067
4.862

£.666 °
0540 °
0.465

-0.290
-0.094

0022

-0.006
-0.004

0.003 :

LOAD 4: 1217 KPa

7 15 9

1.182 -L182 -1.187
1.078 -LO73 -1L.096
L0500 .853 0914
HLT03 41628 -0.726
H0.582 -0.505 -0.602
HO.509 -0.450 -0.525
0.322 -0.292 -0.331
0098 -0.001 -0.099
HLO16 -0.06 0017
H0.004 -0.604 -0.006
F0.002 -0.003 -0.0014
0.002 -0.002 -0.003

1.166 «1.170 -1.183
1.027 -1.042 -1.083
10,823 0837 .0.803
0.643 0.645 -0.702
H.530 0,527 -D.581
H0.465 -B.461 -0.509
0298 «0.292 0321
L0.096 -0.093 -0.100
L0020 -0.019 -0.019
H0.004 -0.004 -0.005
L0.003 -0.003 -0.004
[0.002 -0.002 -0.003

6 15 1

1150 1159 1180
[0.976 -L011 ~LO7T0
10.757 -B.821 0.873
H0.582 -0.662 0.679
HL.4TT 0.549 -0.561
H0.421 -0.471 -0.493
H0.274 -0.292 -0.311
10.094 -0.094 -0.1¢0
[0.024 -0.022 -0.022
[0.005 -0.005 -0.005
H0.003 ~0.003 -0.003
HLO03 -0.002 -0.003

14

-1.147
-1.088
0.866
0,630
-0.501
0.446
.291
0.004
-.0t8
D005
0004
A.003

«L175
L0585
0.841
.633
-0.510
.445
0,284
-0.090
.07
.05
-0.0:03
-0.003

5

~1.164
~L021
817
0636
0518
444
0277
-0.087
-0.016
0.4
-0.003
0.002

e

-LI8G
-L06T
A0.841
-0.813
-0.492
-0.440
-0.288
-0.094
-0.021
-0.00%
-0.006
.005

«1.174
-L451
«.840
-0.637
4.516
-0.451
{1288
-0.094
A.022
-0.007
-0.004
-0.004

9

«1.168
-L035
-0.838
0661
-0.540
0461
-0.288
0094
-0.023
0,005
-0.003
-0.003




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 +200 L: LOAD 695 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULI MPa)
SET 11 4 1 i2 5
EYE 3710 6525 7236 6626 5959
EY2 5743 4011 3829 5146 2659
EY3 3126 3080 2164 3087 3940
EYd 37004 38017 33847 21623 34730
EYS 182 165 23 221 282
EXS 110 309 506 296 162
EY6 237 204 193 200 190
EX6 165 296 98 294 358
R4 1.00 1.00 1.00 1.00 1.00
RS 0.61 1.88 220 1.34 093
Ré 0.69 1.45 .51 1.47 1.89
JFLECTIONS (s OBSERVED. SENSOR
DEFL (mm) DISTANCE(mm)
Uyt 0.133282 0430173 0126195 0138097 -0.125433 0
Uy2z  -0.099819  -0.09%349 0092355 107980 0087705 300
UY3  -0.080126 -0.089208  -0.080274  0.096372  -0.077297 614
UY4d 0079645  -0.080486  -0.070036  -0.086599  -0.068053 914
UYs 0071134 0072637  -0.060731  -0.078097  -0.059811 1219
UY6  -0.063885  -0.065929 -0.052696  -0.070983  -0.052832 1524
UY7  -0.057967  -0.060418  .0.046012  -0.065232  -0.047152 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL (MPa)
SET 6 7 10 9 2
EY1 6586 6515 7897 5818 7236
EY2 3595 4011 3670 4865 3819
EY3 3246 3080 1103 3453 2164
EY4 37293 38017 38629 21984 33847
£Y5 152 165 283 245 231
EXS 228 309 517 260 506
EY6 194 204 227 182 193
X6 151 206 294 251 98
R4 1.00 1.00 1.00 1.00 1.00
R5 1.50 1.88 1.83 1.06 220
R6 0.78 145 1.29 1.43 051
CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERYED SENSOR
DISTANCE(mm)
uri 0031965 0130176 -0.127678  -0.146380  -0.126053 0
U¥Y2  -0.098817  -0.099311  -0.096074  -0.115141 -0,692199 ano
Uyl  -D.087975  -0.089154  -0.083185  -0.103322  -0.080144 614
UY4  -0.078354  -0.080448  -0.074629  -0.093095  -0.069948 o914
Uys  -0.069574  -0.072614  -0.067235  -0.084083  -0.060677 1219
UY6  -0.061966  -0.065918  -0.061102  -0.076465  -0.052667 1524
UY7  -0.055635  -0.060416  -0.056182  -0.070261  -0.046001 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 200 L: LOAD 695 kia

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa

SET

EY1
LY
LY3
EY4
EYS
EX5
EYa
EX6

Rd

RS

Ro

10

3854
5703
1579
20603
177
116
236
173
1.00
0.66
0.4

6

7897
S670
1103
38629
283
517
227
294
1.00
1.83
1.29

6525
4011
3680
38017
165
09
204
296
1.00
1.88
1.45

15

910
5969
1394
26086

479
247
484
1.00
227
1.96

-0.147934
-0.108760
-0.033733
-0.082277
-0.072539
-0.064615
-0.058367

-0.127678
-0.096074
-0.083185
-0.074615
-0.067235
-0.061102
-0.056182

-0.130176
-0.0%9311
-0.089154
-0.080448
-0.072614
-0.065918
-0.060416

-0.123157
-0.092676
-0.079298
-0.070163
-0.06270%
-0.056770
-0.052147

7930
5977
1818
20073
242
561
245
466
1.00
232
1.90

-0.120276
-0.091487
-0.079409
-0.070648
-0.063377
-0.657512
-0.052502

RS
DEFL.{mm

SENSOR
DISTANCE(mum

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPICMODEL

THUNDER BAY: RWY 12-30: STA. 6 + 200 L: LOAD 972 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 9 4
EY1 3464 3541
Ev2 5839 2998
EY3 1102 2395
EY4 23788 18223
EY5 299 289
EXS 155 216
EY6 146 130
EX6 109 323

R4 1.00 1.60

RS 0.52 0.75

R6 0.74 2.49

13

6666
5936
1026
20030
269
137

111
63

3186
2766
1851
26049
296
471

239
162
1.00
1.56
0.68

Uyi
UY2
UY3
Uv4
UYs
Uyeé
uy7

-6.219750
-0.158650
-0.134047
-0.114925
-0.098040
-0.083773
-0.072123

-0.227131
-0.16321%
-0.144582
-0.127970
-0.112965
-0.100131
-0,089606

-0.208359
-0.157215
-0.130791
-0.11054%
-0.092471
-0.076842
-0.063756

-0.215434
-0.143934
-0.124198
0107821
-0.093654
-0.082055
-0.072920

3182
5941
1138
233
295
620

236
167
1.00
2.i0
0.71

-0.208036
-0.146085
-0.123367
-0.107073
-0.093336
-0.082207
-0.073465

DEFL.(mim DISTANCE(mm)

0
300
614
914

1219
1524
1829

OPTIMIZATION CRITERION:

MAXIMUM DEFLECTION

CALCULATED MODULL(MPa}
SET 9 13
EY1 5818 7685
EY2 4865 2591
EY3 3453 3981
EY4 21984 21571
EYS 245 183
EXS 260 308
L£Y6 182 144
EX6 261 12

R4 1.00 .00
ns 1.06 1.68
R6 1.43 0.71

[}

6586
3595
A6
37293
152
228
194
151
1.00
1.56
0.78

6876
4830
1290
31587
208
13
109
156
1.00
0.54
143

CALCULATED AND OBSERVED DEFLECHEONS (mm

uvi
Uy2
Uy3
Uv4
Uys
UY6
UY7

-0.204721
-0.161032
-0.144502
-0.130199
-0.117595
-0.106941
-0.698264

-0.230312
-0.17948%
-0.161374
-0.145061
-0.130170
-0.117169
-0.106251

-0.184561
-0.138102
-0.123038
-0.109582
-0.097303
-0.086663
-0.07780%

-0.239647
-0.190152
-0.16917¢
-0.152800
-0.137884
-0.124892
-0.113979

6515
4011
3080
38017
165
309
204
296
1.00
1.88
1.45

-0.182059
-0.138892
-0.124687
-0.112511
~0.101555
-0.092190
-0.084495

OBSERVED SENSOR




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: 8TA. 6 + 200 L: LOAD 972 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa}

SET

EY1
LY}
LY3
EY4
EYS
EX5
EY6
EX6

R4

RS

Ré

)

6386
3595
3246
37293
152
218
194
151
1.00
1.50
0.78

6525
4011
080
38017
165
309
204
296
1.00
1.88
145

UY!
[1) ¢
uy3
UY4
UYs
UYe
uy7

-0.204721
-0.161032
-0,144502
-0,130199
-0.117595
-0,106941
-0.098264

-0.184561
-0.138202
-0.123038

-0,169582
-0.097303
-0.086663
-0.077809

-0.182059
-0.138852
-0.124687
-.112511
-0.101555
-0.092190
-1L084495

-0.177694
-0.139%08
-0.124452
-0.111198
-0.099581
-0.089781
-0.08180%

13

7683
25901
3981
2151
183
s
144
102
1.09
1.68
0.71

-0.230312
-0.17948%
-0.161374
-0.145061
-0.130170
-0.117569
-0,106251

OBS
DEFL.(mm

DISTANCE(1nm)

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 +200 L: LOAD 1190 k¥a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

h i

SET 9 12 6 3 4
EY1 7685 6255 5828 6876 6515
EY2 2591 3816 4865 4830 4011
EY3 3981 1841 3453 1290 3080
EY4 1571 21369 21984 31587 38017
EYS 183 238 245 268 165
EX5 308 340 260 113 309
EY6 144 162 182 109 204
EXé 102 264 261 156 296

2] 1.0 1.00 1.00 1.00 1.00

’s 1.68 143 106 0.54 1.88

ne 0.71 1.63 143 1.43 1.45

1 P { Ry CTIONS {fmm OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm}

UY1l  -0.281701  -0.277850  -0.250368  -0.293273  -0.222516 0
UY2  -0.219478  -0.218110  -0.196882  -D.232675  -0.169684 300
UY3s 0197198  -0.196220  -0.176651  -0.206991 -0.152311 614
Uy4 0177330 -0.177626  -0.159156  -0.186950  -0.137431 914
UYs 0159109 0161254 0143147 0168685 0.124052 1219
UY6  -0.143205  -0.147413  -0.130727 0152785  -0.112621 1524
UY7? 0.129854  -0.136123 0120120 0139431 -0.103234 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MPa

SET 8 2 7 10 5
EY1 7685 6876 5066 3854 5828
EY2 2591 4830 5418 5703 4865
EY3 3981 1290 2288 1579 3453
EY4 21571 31587 33937 20603 21984
EY5 183 208 297 m 245
EX5 308 113 614 116 260
EY6 144 109 116 236 182
EX6 102 156 260 175 261

R4 100 1.00 1.00 100 100

RS 1.68 0.54 207 0.66 106

R6 0.71 143 224 0.74 143

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL.(um}  DISTANCE(mm)

UYL 0281966 -0.293395  -0.296201 0253297  -0.250636 0
UYZ 0219745 0232799 0240522 0186222 -0.197148 300
UVl 0197567 0207118 -0.220425  -0.160595  0.176911 614
UY4 0177596 0187077  -0.202806  -0.140878  -0.159400 914
UYS 0159365  -0.168809  -0.186522 0124204  -0.143969 1219
UY6 0043448  -D.I52803  -0.47T2215 0110636 -0.130928 1524
UY7 0130080 0139542 0160151  -0.099938  -0.120303 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 + 200 L.: LOAD 1190 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULJI (MPa

SET 13 9 4 5
EY1 7685 5828 7182 6875
EY2 2591 4865 2473 4830
EY3 3981 3453 a2 1290
EY4 21571 21984 34273 31587
EYS 183 245 239 208
EXS 08 260 295 183
EY6 144 182 110 109
EX6 102 261 60 156

R4 1.00 1.00 1.00 1.00

RS 1.68 1.06 1.24 0.54

R6 0.7t 1.43 0.54 143

DEFL.{mm DISTANCE(mm)

UyYe -0.281966  -0.250636  -0.295136  -0.293395  -0.222891 0

UY2  -0219745 -0.197148  -0.228921  -0.23279%  -D.I170043 300
UY3 0197567  -0.176%11  -0.207017  -0.207118  -0.152652 614
Uvd 0177596  -0.159400  -0.186633  -0.187077  -0.137745 914
UYs  -0.159365  -0.143969  -0.167274  -0.16880%  -0.124332 1219
UY6  -0.143448  -0.130925  -0.149851  -0.152903  -0.112866 1524
UY7 0130080  -B.120303  -0.134826  -0.139542  -0.103446 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-3(0: STA. 6+ 200 L: LOAD 1189 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULIMPa)
SET 7 14
EY1 5066 5896
EY2 5418 5828
EY3 2288 3913
EYd4 33937 20304
EYS 297 249
EXS 614 139
EY6 116 137
EX6 260 319

R4 1.00 1.00
RS 07 0.56
Rs 1.4 233
h A
UYl  -0.293952  -0.283807
UY2 0240320  -0.233839
UY3 0220240 -0.213370
Uy4  -0.202636  -0.195153
UYS 086365  -0.178841
UY6 072070 -0.164810
UY7 0160016 -0.153199

6876
4830
1290
31587
208
113

109
156
1.00
0.54
143

-0.293149
-0.232604
-0.206944
-0.186920
-0.168667
-0.152774
-0.139425

NS

11

7453
5743
3888

20360
282
628
116
264

1.00

2.23
2.28

1

-0.306281
-0.260066
-0.240257
0.222465
-0.206246
192033
-0.180055

7685
2591
3981
21571
183
308

144
102
100
1.68
0.7

-0.28172%
-0.219560
-0.197401
-0.177446
-0.159231
-0.143327
£.129571

OBSERVED
DEFL.(mm)

\

SENSOR
DISTANCE(mm)

300
o1
914
1219
1524
1829

OPTIMIZATION CRITERION:

MAXIMUM DEFLECTION

CALCULATED MODULI (MPa)
SET T 2
EY1 5066 6876
EY?2 5418 4830
EY3 2188 1290
EY4 33937 31587
EYS 297 208
EXS 614 113
EY6 116 109
EX6 260 156

R4 1.00 1.00
RS 24907 0.54
Ré& 2.24 1.43

8

7685
2591
3981
21571
183
08
144
102
1.00
1.68
0.7

10

3854
5703
157
20603
177
116
136
i75
1.00
0.66
0.74

CALCULATED AND OBSERVED DEFLECTIONS (mm)

Uyl
Uy2
Uyd
Uy4
UYs
uyYe
uy?7

-0.295952
-0.240320
-0.220240
-0.202636
-0.186365
-0.172070
-0.166016

-0.293149
-0.232604
0.206944
-0.186920
-0.168667
-0,152774
-0.139425

-0.281729
-0.219560
-0.197401
-0.177446
-0.159231
-0.143327
-0.129971

-0.253084
-0.186065
-0.160460
0140760
-0.124100
-0.110543
-0.099854

-0.250426
-0.196583
-0.176762
-0.159266
-0.143848
-0.130815
-0.120202

OBSERVED

SENSOR

DEEL.(nam)

DISFANCE(mm}

300
614
914
121%
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 +200 L: LOAD 118% kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI {MPa

SET 4 7 2 14 6
EY1 5738 54987 5911 7297 6442
EY2 2543 2860 4781 5628 3903
EY3 1147 3081 1210 3985 3564
EYd 32650 30124 26946 20526 20379
EYS 258 212 167 280 202
EXS 514 334 414 647 341
EY6 160 192 179 07 134
EX6 160 192 179 07 134

R4 1.00 1.00 1.00 100 1.60

RS 2.00 1.57 2.48 231 1.68

Ré L.00 1.00 1.00 1.00 1.00

I N ATONS (mn OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm)

Uy1 -0,224752 0262015 -0.248859  -0.223289 -0.239267 0
Uyl 0206672 -0.197195  -0.184880  -0.179012 -0.181853 09
Uyl 0179216  -0.176740  -0.158578  -G.160768  -0.159109 614
Uvd 0159115 -0.159251 -D.139250  .0.144947  -0.138575 914
UYs 0141060  -0.143637  -0.122398  -0.130920  -0.1198%6 1219
UYe 0125786  -0.130365  -0.108295  -0.118975  -6.103620 1524
UY7 0113326  -0.119508  -0.096871  -0.10%183  -0.085987 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 + 300 R: LOAD 654 kP’a

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULT (MPa)
SET 6 12 14 4 9
EY1 5828 6255 6602 6525 7685
EY2 4865 5281 5488 4011 2591
EY3 3453 3588 3343 3080 3981
Ev4 21984 21368 20915 18017 21571
EYS 245 238 282 165 183
EX5S 260 340 418 309 308
EY6 182 199 208 204 144
EX6 261 326 333 296 102
R4 100 .00 100 1.00 1.00
RS 1.06 143 1.69 1.88 1.68
RS 1.43 1.63 160 145 0.71
iD AND OBSERVED DE NS (mm QBSERVED SENSOR
DEFL.(mm)  DISTANCE(mm)
UY1 0036848  -0.127121  -0.123242  -0.121555  -0.152630 0
UY2 0107739 -0.099668  -0.096760  -0.093075  -0.119808 300
UY3  -0.096709 -0.089188  -0.086438  -0.083477  -0.107563 614
UY4  -0.087253  -0.080323  -0.077849  -0.075395  0.096845 914
UYs 0078913 -D.072587  -0.070388  -0.068131  -0.087071 1219
UY6  -0.071854  -D.066094  -0.064145  -0.061923  -0.078540 1524
UY7 0066097 -0.060836  -0.059100  -0.056820  -0.071370 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULI (MPa

SET 9 13 6 7 5
EY1 5828 7685 6586 6525 6876
EY2 4865 2501 3595 4011 4830
EY3 3453 3981 3246 3080 1290
EY4 21984 21571 37293 38017 31587
EYS 245 183 152 165 208
EXS 260 308 228 309 113
EY6 182 416 293 213 79
EX6 261 102 151 296 156

R4 1.00 1.0 1.00 1.00 100

R5 1.06 1.68 1.50 1.88 054

Ro6 1.43 071 0.78 1.45 143

CALCULATED AND OBRSERVED DEFLECTIONS (nm) OBSERVED SENSOR

Uyl -0.136991 A.152594 -0.123078 -0.121564 -0.159549 1]
UY2 -0.107801 -0.119710 -0.092524 0.093048 -0.127226 300
UY3 0096710 -0.107475 -0.082227 -0.083434 -5.113101 614
UY4 0087245 -0.096783 -0.07330% -0.075363 -0.102221 914
UYS -0.078906 -0.087031 -0.065184 -0.068112 -0.092360 1219
UYs -0.071850 -0.0678518 -0.0588149 -0.661915 -0.083786 1524
Uy¥7 0066095 -0.071362 -0.052291 -0.056818 -0.076588 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 308 R: LOAD 654 kIa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa

SET

EY1
EY2
EY3
EY4
EYS
EX5
EY6
EX6

R4

RS

R6

5

5828
4865
3453
21984
245
260
182
261
1.00
1.06
1.43

6525
£011
3080
38017
165
309
204
296
1.60
1.88
1.45

16

6809
5987
1312
20048
299
656
27
403
1.00
219
1.78

T685
2591
3581
21571
183
308
144
102
1.00
1.68
0.71

UY1
UY2
UY3
UY4
UY5
UY6
UY7

-0.136991
-0.107801
-0.096710
-0.087245
-0.078906
-0.071850
-0.056095

-0.121564
~0.093048
-0.083434
0075363
-0.068112
0065915
-0.056818

-0.123010
-0.093168
-0.080183
-0.071253
-0,063921
-0.058036
-0.053422

0.1525%4
0119710
-0.107475
-0.096783
0087031
0078518
-0.071362

7897
5670
1103
38629
283
517
27
294
1.00
1.83
1.29

-0.118842
-0.090130
-0.077981
-0.069957
-0.063085
-0.057392
-0.052828

QBSERVED
DEEL.(mm

SENSOR
DISTANCE(mm}

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6+ 300 R: LOAD 952 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 7 14 16 1 8
EYl 3245 3517 7398 7920 5197
EY2 3115 389 2118 5267 2523
EY3 1621 1007 3254 1617 1009
EY4 27020 20641 35183 3s3H 2253
EYS 205 206 203 200 197
EXS 467 499 492 333 171
EY6 113 151 101 110 103
EX6 93 320 56 219 71
R4 L.60 100 1.00 1.00 1.00
RS 228 2.42 242 1.66 0.87
R6 0.83 213 0.55 2.08 0.69
ODSERVED SENSOR
DEFL.(mm) DISTANCE(mm
Uyt -0.242124 0250745 -0.202915  -0.225626  -0.284664 0
Y2 -0.168543  -0.18248%  0.148344  -0.183955  -0.213374 300
UY3 0141669 -0.157201 0129408 01660444 0184522 614
Uv4 -0.120569  -0.13914%  -0.112869 0152626 -0.162419 914
UY5 0101461  -0.123842  .0.097182  -0.140033  -0.142456 1219
UY6  -0084598  -0.111336  -0.083075  -0.129054  -0.125219 1524
UY7  -0.071346  -0.101433  -0.070893  -0.119808  -0.110838 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULE{(MPa)
SET 8 2 7 10 5
EY1 7685 6876 5066 3854 5828
EY2 2591 4830 5418 5703 4865
EY3 3981 1290 2288 1579 3453
EYd 21571 31587 33937 20603 21984
EYS 183 208 97 177 245
EX5 362 115 731 123 295
EY6 144 109 116 236 182
EX6 102 156 260 175 261
R4 1.00 1.00 1.00 1.00 1.09
RS 1.98 0.56 246 0.70 1.20
R& 0.71 1.43 2.24 0.74 1.43
CALCULATED AND OBSERVED DEFLECTIONS (nun) OBSERVED SENSOR
UY1 -0.221960  -0.232240  -0.236194  -0.202399  -0.199330
UyY2 0174106 -0.185191 -0.191752 -0.148598  -0.156848
UY3 0156324  -0.164632  -0.175620  -0.128092  -0.140722
UY4 0.140785  -0.148796  -0.161682  -0.113423  -0.126%60
UYS 0126609  -0.134443  -0.148828  -0.099200  -0.114834
UYs  -0.114232  0.121963  -0.137540 -0.088437 0104571
UY7  -0.103826  -0.111486  -0.128021  -0.079943  -0.09619%




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 308 R: LOAD 952 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODUELT (MPa)

SET

EYI1
EY2
EY3
EY4
EYS
EXS
EY6
EXo6

R4

13

7685
2591
3981

21571

183
362
144
102
1.00
1.98
071

5818
4865
3453
21984
245
295
182
261
1.00
1.20
1.43

7182
2473
an
34273
1319
339
110

1.00
1.42
0.54

6876
4830
1290
31587
208
115
109
156
16O
0.56
1.43

-0.221960
-0.174106
-0.156324
-0.140785
-0.126609
-0.114232
-0.103826

-0.199330
-0.156848
-0.140722
-0.126960
-0.114834
-0.104571
0096199

-0.232587
-0.181583
-0.163868
-0.147930
-0.132821
-0.119247
-0.107543

-0.232240
-0.185191
-0.164632
-0.148796
-0.134443
-0.125963
-0.111486

6525
4011
3080
38017
165
365
204
296
1.60
122
1.45

-0.176819
-0.135319
-0.121344
-0.109616
-0.093078
-0.0900706
-0.082663

J

OBSERVED, SENSOR
DEFL.(mm DISTANCE(mm)

]
300
614
%14

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6+ 300 R: LOAD 1186 kPa

OPTIMIZATION CRITERION: "AREA” OF DEFLECTION BASIN.

SET 7 2 8 5 3
EY! 5066 6876 7685 5828 6525
EY2 5418 4830 2591 4865 4011
EY3 2288 1230 3981 3453 3080
EY4 33937 31587 2157 21984 38017
EYS 97 208 183 245 165
EXS 614 113 308 260 309
EY6 116 169 144 182 204
EX6 260 156 102 161 196

R4 1.00 1.00 1.00 1.00 1.00

RS 2.07 0.54 1.68 1.06 1.88

Re6 2.24 1.43 0.7 1.43 145

OBSERVED SENSOR
DEFL.(mm DISTANCE(mm)

UYl  -0.294503  -0.289213  -0.276463  -0.248163  -0.220091 0

Uy2 0239105 -0.230586  -0.216827  -0.195230  -0.168385 300
UY3  -0.218938  -0.204978  -0.194637  -0.175124  -0.150968 614
UY4  -0201507  -0.185247  -0.175251  -0.157975  -0.136359 914
U¥YSs  -0.18543%  -0.167368  -0.I57574  -0.142873  0.123242 1219
UY6  -0.171335  -0.151825  -0.142150  -0.130I01  -0.112037 1524
UY7  -0.155445  -0.138777  -0.120187  -0.119688  -0.102827 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

C b 1P,

SET 7 2 8 5 1
EY1 5066 6876 7685 5828 4086
EY2 5418 4830 2591 4865 5928
EY3 2288 1290 3981 3453 1565
EY4 13937 31587 21571 21984 20133
EYS 297 208 183 245 195
EX5 614 113 308 260 104
EY6 116 109 144 182 247
EX6 260 156 102 261 603

R4 160 100 1.00 1.00 1.00

RS 2.67 0.54 1.68 1.06 0.53

R6 .4 143 071 143 244

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL(mm}  DISTANCE(um)

UYl  -0204492  -0.289334  -0.276723  -0.248427  -0.222386 0
UY2 0239104 -0.230719  -0.217088  -0.195492  -0.158490 360
UY3 0218959  -0.205104  -0.194901  -0.175379  -0.134891 614
Uy4  -0201550 -0.185373 0475512 -0.158215  -0.117842 914
UYS  -0.185499  -0.167490  -0.157826  -.143093  -0.103970 1219
UY6 0071408 0151942  -0.142389  -0.130297  -0.093039 1524
UY7 0159527  -0.138888  .0.129411  -D.119860  -0.084636 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6+ 300 R: LOAD 1186 kP'a

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (M Pa)

SET

EY1
EY2
EY3
EY4
EYS5
EXS
EY6
EXo

R4

RS

R6

4

6876
4830
1290
31587
208
113
10%
156
1.00
0.54
1.43

3

7182
2473
277
34273
139
285
10
60
1400
1.24
0.54

5066
5418
2288
33937
297
614
116
260
1.00
207
224

12

7685
2591
98
21571
183
308
144
102
1.00
1.68
0.71

-0.285334
-0.230719
-0.205104
-0.185373
-0.1674%0
-0.151942
-0.138888

-0.289891
-0.226340
-0.204245
-0.184364
-0.165523
-0.1485%6
-0.134005

-0.294492
-0.239104
-0.218959
-0.201550
-0.185499
-0.171408
-0.159527

-.276723
-0.217088
-0.194%01
-0.175512
-0.157826
-0.142389
-0.129411

7688
379
1077
22620
108
418
102
226
1.00
201
220

-0.371370
-0.296641
-0.265701
-0.243830
-0.224518
-0.208086
-0.194538

OBSERVED
DEFL.(mm

SENSOR
DISTANCE(mm)

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 + 500 R: LOAD 667 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULE (MPa)
SET 7 1 4 16 5
EYI 7897 7236 6525 6868 5939
EY2 5670 3829 4011 5770 2659
EY3 1103 2164 3080 1518 3940
EY4 38629 33847 38017 20232 34730
EYS 283 231 163 216 82
EXS 517 506 309 399 262
EYs 227 193 204 235 199
EX6 294 98 296 508 338

R4 1.00 1.00 1.00 1.60 1.00
RS 1.83 220 1.88 185 0.93
Ré 1.29 0.51 145 2.16 1.89

AORTE

OBSERVED SENSOR
DEEL{mm} DISTANCE(mm)

Uyl 0.119567  -0.117758  -0.123056  -0.115287  -0.117864 0

Uy2 0092011  -0.087792  -0.094934  -0.086608  -0.084077 300
Uy¥3l 0079430 -0.075673  -0.084809  -0.073888  -0.073324 614
U¥Y4 0071101 -0.066070  -0.076600  -0.065042  -0.064627 914
UYS  -0064132  -0.057465  -0.069284  -0.057862  -0.056934 1219
UY6  -0.058403  -0.050076  -0.063054  -0.052125  -0.050457 1524
UY7 0053826  -0.043936  -0.057937  -0.047640  -0.045188 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULT (MPa)

SET 6 7 10 B 2
EYI 6586 6525 7897 5959 7236
EY2 3595 4011 5670 2659 3819
EY3 3246 3080 1103 3040 2164
EY4 37293 38017 38629 34730 33847
EYS 152 165 283 282 231
EXS 228 309 517 262 506
EY6 194 204 227 199 193
EX6 151 296 294 358 98

R4 1.00 1.00 1.60 100 1.00

R5 1.50 1.88 1.83 0.93 2.20

R& 0.78 1.45 1.29 1.89 0.51

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL(mm}  DISTANCE(mmi

UY1l  -Da24dir 0123073 -0.119556 0117798 0.117655 0
UY2 0094411 -0.094%21  -0.052001  -0.084001 -0.087682 300
UY3 0083471  -0.084778  -0.079424  -0.073260  -0.075579 614
UY4 0074408  -0.076577  -0.07T1098  -0.064588  -0.066006 914
UYs  -0.066221 0069271  -0.064130  -0.05691d  -6.057426 1219
Uye  -0.059161  -0.063048  -0.058403  -0.050450  -0.050054 1524
U¥7 0053291 -0.057936  -0.053827  -0.045189  -0.043928 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 500 R: LOAD 667 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODETE (MPa)

SET

EY1
EY2
EY3
EYd
EY5
EXs
EY6
EX6

R4

R6

10

3854
5703
1579
20603
177
116
236
525
1.00
0.66
222

7897
5670
1103
38629

6525
4011
3080
38017
165
k1LY
204
295
1.60
1.88
1.45

5959
2659
3940
34730

262
190
A58
1.00
0.93
1.89

Uyl
Uyz
Uy3
Uy4
UYs
Uys
UY7

-0.131138
-0.093445
-0.079665
-0.069701
-0.061619
-0.055234
-0.050322

-0.119556
-0.092001
-0.079424
-0.071098
0664130
-0.0658403
-0.053827

-0.123073
~0.094921
-0.084778
-0.076577
-0.069271
0063048
-0.057936

-0.117798
-0.084001
-0.073260
-0.064588
-0.056914
-0.050450
-0.04518%

i3

Tig1
5973
3933
20053
184
443
249
465
1.00
241
1.87

-0.106687
-0.083822
-0.074313
-6.066762
-0.660203
-0.054829
-0.050527

OISERY

OBSERVED
DEFL.{mm

SENSOR
DISTANCE(mm}

)
300
614
914

1219
1524
1329




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 + 500 R: LOAD 955 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN,

1 ATED MO AP

SET 9 12 8 16 11
EY! 3665 3114 5752 5767 6395
EY2 4233 5544 2753 5551 3049
EY3 1757 2687 1884 3765 2520
EY4 34746 38581 22505 39558 24933
EYS 198 214 155 293 183
EXS 580 638 686 194 281
EY6 106 101 121 101 138
EX6 137 69 138 | 245

R4 1.00 L.00 1.00 1.00 1.00

R3S 2.93 2.98 2.6% 0.66 1.54

R6 1.30 0.68 1.14 0.74 L7

IR SENSOR
DEFL (mm} DISTANCE(mm)

UYl  -0.212537 0209175 -0.204012  -0.17%006  -0.177590 o
UY2 0151904 -0.151350 -0.14879% 0139361 -0.E29575 300
UY3 0130542 -0.132434  -0.126331  -0.123781 -(.110%05 614
UYd4 0112609 0114759  -0.108737  -0.109164  -0.093998 914
UY5 0086157  -0.097995  -0.093033  -0.095214  -0.082762 1219
UYs  -0.081761  -0.08B2912  -0.079531  -0.082550  -0.071474 1524
UY7?  -0.069647  -0.069937  -0.068300  -0.071549  -0.062158 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(}MPa)

SET 5 10 8 3 6
EY1 5828 3854 7685 6525 7897
EY2 4865 5703 2591 4011 5670
EY3 3453 1579 3981 080 1103
EY4 21984 20603 2571 38017 38629
EYS 245 ) 183 165 283
EX5 295 156 362 365 610
EY6 182 236 144 204 227
EX6 261 515 102 296 294

R4 1.00 1.00 100 1.00 1.00

RS 1.20 0.70 198 n 2.16

R6 1.43 222 0.71 1.45 129

CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR

UYr  -0.198974  -0.186533  -0.217918  -0.176067  -0.171047 0
UY2  -0.156884  -0.132667  -0.173271  -0.135769  -0.131607 300
UY3d 0140455  0.113171  -0.154930  -0.121269  -0.113626 614
Uy4 0126810  -0.09%146  -0.139748  -0.169548  -0.101728 914
UYS  -0.114844  -0.087780  -0.125975  -0.089105  -0.091771 1219
UYe  -0.104728  -0.07879%  -0.113986  -0.050210  -0.083382 1524
UY7 0096471  -0.071888  -0.103965  -0.082902  -0.077039 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6 + 500 R; LOAD 955 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULT (MPa)

SET

EYI
EY2
EY3
Ev4
EYS
EXS
EY6
EXo

R4

R5

R6

[6)'41
Uyz
UY3
UY4
UY5
UYes
uy?

6

6586
3595
3246
37293
152
228
194
151
1.00
1.50
0.78

-0.178129
-0.135176
-0.119513
-0.166537
-0.094814
-0.084706
-0.076301

5828
4865
3453
21984
245
260
182
161
100
1.06
1.43

-0.19%063
-0.156962
-0.140514
-0.126851
-0.114872
-0.104747
-0.096484

7

6525
40
3080
38017
165
309
204
296
100
158
145

LECTION

-0.176214
-0.135986
-0.121384
-0.109642
-0.099182
-0.0%0272
-0.082952

1570
5379
3819
25035
151
35
238
137
160
113
0.57

-0.167447
-0.131671
-0.116618
-0.104029
-0.092878
-0.083354
-0.075500

10

87
5670
1103
38629
283
517
27
154
1.00
1.83
1.29

-0.171179
-0.131726
-0.1137118
-0.1017%6
-0.091821
-0.083620
-0.077068

¥
EFL{mm

SENSOR
DISTANCE{mm)

[
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: RWY 12-30: STA. 6 + 508 R: LOAD 1186 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODUEY (MPa}
SET 2 13 8 11 7
EY! 6876 4003 7685 5639 5066
EY2 4830 2588 2591 3044 5418
EY3 1299 3716 3981 1849 2288
EY4 31587 20083 21571 20360 33937
EYS 208 217 183 224 297
EXs 113 249 aoR 500 614
EY6 109 145 144 131 116
EX6 156 357 102 299 260
R4 1.00 100 1.00 1.00 1.60
RS 0.54 LS 1.68 2.23 2.07
RS 143 2.46 0.7 118 224

CALCULATED AN \ ON OBSERVED SENSOR

DEFL.{mm DISTANCE(mm)

Uyl -0.285681  -0.309447 0270876 -0.318751 -0.294682 0
Uy2 0230015 0234302 -0.215108  -0.25073%  -0.239373 300
UY3  -0.203938  -0.209700 0192289 0223872 -D.21857C 614
UY4 -0.184166  -0.189241 0073404 0203404 -0.201051 214
UYS  -0.166547  -0.171335  -0.156283  -0.185643  -0.185064 1219
UY6é 0151316  -0.156324  -0.141385  -0.¥70737  -0.171092 1524
UY7 0138566 -0.144193 0128860  0.I58590  -0.15933¢ 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULL(MPa)

SET 7 2 8 5 i0
EYI 3066 6876 T685 5828 3854
EY2 5418 4830 25%1 4865 5703
EY3 2288 1290 981 3453 1579
EY4 33937 31587 21571 21984 20603
EYS 297 208 183 245 284
EXS 614 113 308 160 187
EY6 115 109 144 182 236
EX6 260 156 102 261 525

R4 1.00 1.00 1.06 1.00 1.00

RS 2.07 0.54 1.68 1.06 0.66

Ro 2.24 1.43 0.7 1.43 222

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL(mm}  DISTANCE(man)

Y1 -0.29466% -0.285812 -0.270850 -0.247213 -0.230318 0
Uy2 -0.239371 -0.230148 -0.215385 -0.194929 -0.163540 300
Uy3 -0.218593 -0.204674 -0.192570 -0.174502 -0.139595 614
Uyv4 -0.201099 -0.184303 -0.173683 -0.1587535 -0.122446 914
UYs -0.185131 -0.166680 -0.156553 -0.142658 -0.108550 1219
UYeé 0.171172 0151444 0141644 -0.130084 £.097567 1524
UYy7 -0.159429 -0,138687 -0.129110 0.119822 -0,089110 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: RWY 12-30: STA. 6+ 500 R: LOAD 1186 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

LYl
EY2
EY3
EY4
EYS
EXS
EY6
EX6

R4

3

7182
2473
3277
34273
239
295
110
60

6876
4830
1230
31587
208
113
109
156
1.00
0.54
1.43

12

7685
2591
981
21571
183
308
144
102
1.00
1.68
0.71

10

5066
5418
2288
33937
297
614
116
260
1.00
207
224

-0.284438
-0.225172
-0.202076
-0.182494
-0.164102
-0.147674
-0,133549

-0.285812
-0.230148
-0.204074
0184303
-0.166680
-0.151444
-0.138687

-0.270850
-0.215385
-0.192570
-0.173683
-0.156553
-0.141644
-0.129110

-0.294669
-0.239371
-0.218593
-0.201099
-0.185131
-0.171172
-0.159429

5818
4865
3453
21984
245
260
182
261
1.00
106
143

-0.247213
-0.194929
-0.174502
-0.157535
-0.142658
-0.130084
-0.119822

QBSERVED,
DEFL{mm

2

SENSOR
DISTANCE(mm)

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: TAXI A: STA. 10 +370 R: LOAD 884 kPa

OPTIMIZATION CRITERION: "AREA"™ OF DEFLECTION BASIN.

CALCULATED MODULIMPa)
SET i3 6 7 4 2
EYL 6117 7835 7479 7330 4543
EY2 244 487 235 218 320
EX2 346 287 260 187 434
EY3 138 106 134 122 200
EX3 163 260 258 187 407
EY4 135 131 146 145 120
EX4 295 m 291 3 179
R1 1 1 1 1 1
R2 1.42 0.59 LH 0.86 135
R3 191 2.45 193 135 203
R4 218 1.69 2.00 223 150

QBSERVED SENSOR
DEFL. DISTANCE{mm}

UY1 -0.432514 0383822 -0.433017  -0.450067  -0.421017 0

UY2z  -0.289328  -0.271409  -0.300838  -0.310616  -0.272271 a00
Uyl  -0.170286 0172394 -0.182215  -0.183841 -0.173583 614
Uv4 0112348 -0.116393  -0.121664  -0.119332 0132599 514
Uys  -0082234  -0.082817  -0.090120  -0.086303  -0.111425 1219
UY6  -0.064922  -0.061750  -0.072327  -0.068042  -0.098278 1524
UY7  -0.054263  -0.048259  -0.06159¢  -0.057193  -0.08934% 1829

OPTIMIZATION CRITERION: MAXINMUM DEFLECTION

CALCULATED MODULE (MPa}

SET 7 3 9 5 8
EY1 3695 5911 5987 7215 6442
EY2 306 478 286 27 350
EX2 525 373 440 42 536
EY3 236 111 204 192 228
EX3 451 172 353 133 216
EY4 131 135 151 178 102
EX4 198 334 237 204 172

Rl 1 1 1 i 1

R2 1 0.78 154 227 1.37

R3 191 1.56 1.73 0.69 095

R4 151 2.48 157 1.66 1.68

CALCULATED AND OBSERVED DEFEECTIONS (mm} OBSERVED SENSOR
DEEL(mm}  DISTANCE(mm)

Uyt 0416059  -0.422911 0424510 -0.368931  -0.366997 0
UYZz  -0.248224  -0.296509  -0.29238%  -0.258903  -0.248732 300
UY3  -0.1518%6  -0.195505  -0.193024  -0.170247  -0.160110 614
UY4  -0.115733  -0.139546  -0.14897%  -0.124986  -0.117767 914
UYS  -0.097679  -0.105482  -0.126913  -0.099424  -0.094186 1219
UY6  -0.08638%  -0.083920  -0.114024  -0.083763  -0.079213 1524
UY7 0078604  -0.070153  -0.105743  -0.073803  -0.068997 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: TAXE A: STA. 10 + 370 R: LOAD 884 kP'a

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCUEATED MODULI(MPa

SET

EYI
EY2
EX2
EY3
EX3
EY4
EX4

Ri

3

5911
478
73
i
i72
135
34

0.78
1.56
2.48

6442
390
536
228
216
102
172

1.37
0.95
1.68

4000

300
200
200
150
150

1.00
1.0
1.00

-0.422911
-0.296509
-0.195505
-0.13954¢6
-0.105482
-0.083920
-0.070153

-0.368931
-0.258903
-0.170247
-0.124986
-0.099424
-0.083763
-0.073803

-0,366997
-0.248732
-0.160110
-0.117767
-0.694186
-0.075213
-0.068997

-0.464107
-0.293648
-0.177498
0127174
-0.101119
-.085486
-0.075309

5987
286
440
204
353
151
237

1.54
173
1.57

~0.424510
~0.292389
-0.193024
-0.148979
~0.126913
-0.114024
-0.105743

OBSERVED
DEFL.{mm

7

SENSOR
DISTANCE(mm)

0
300
614
914

1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: TAXI A: STA. 18+ 370 R: LOAD 1171 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

Exmmrme

CALCULATED MODULI (MP3)
SET 3 8 1 3] 7
EY1 3617 4848 4839 1323 7185
EY2 201 20§ 209 201 201
EX2 20 265 270 137 174
EY3 128 131 168 113 158
EX3 27 219 299 151 278
EY4 192 192 184 200 199
EX4 208 439 378 496 459
Rl 1 1 1 1 1
R2 1.10 1.32 1.30 0.68 0.87
R3 2.13 1.68 1.73 1.34 1.77
R4 1.08 .28 2.08 2.49 230
DEFL {mm} DISTANCE(mm)
UYl1 -0.631611 -0.649800 -0,605855 -0.616577 -0.565079 0
Uy2 0.413981 -0.418133 -0.381814 -0.418004 -.378915 kIik]
UY3 -0.233854 -0.234878 -0.212450 4.230533 -4.214578 614
UYd -0.149166 -0,151045 -0.140138 -0.132041 .135792 914
Uys £.106956 -0.102667 0.106241 0.081286 1.098077 1219
UYe -0.083201 -0.086699 0.087564 -0.083793 -0.078106 1524
Uy7 0.068591 -0.072939 0.076072 -0.038109 0.066372 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL (MPs)
SET 9 3 7 10 13
£Y1 5687 5911 3695 6164 4080
EY2 286 478 306 420 300
EX2 440 373 525 520 300
EY3 204 111 236 142 200
EX3 353 172 451 83 200
EY4 151 138 131 146 150
EX4 237 334 198 308 150
Rri 1 1 i i 1
2 1.54 0.78 1.71 1.24 1.60
n 1.73 1.56 1.91 0.58 1.60
4 1.57 2.48 1.51 2.10 1.60
CALCULATED AND OBSERVED DEFLECTIONS (mmm OBSERVED SENSOR
DEFi(nm)  DISTANCE(mm)
UYi 0562332 0560213 -0.54318¢ 0.611793 -0.614784 0
Uy -0.387316  -0.392714 -0.328812 -0.443264 -0.388984 300
UY3 -0.255691 {.258977 0201211 -0.305448 -0.235125 614
Uyd -0.197347  -0.18485% -0.153307 -0.230136 -0.168462 914
UYs -0.168116  -0.139718 0.12939¢ -0.1857717 -0.133949 1219
UYé -0.151043  -0.111165 -0.114436 -0.158817 -0.113240 1524
UyYy7 -0.140073 -0.092929 0104124 -0.142362 -0.699759 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: TAXI A: STA. 10+ 378 R: LOAD 1171 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULY (MPa)

SET 3 1 16 6 5
EY1 5911 4000 3730 5718 TS
EY2 478 300 509 214 327
EX2 n 300 1268 491 742
EY3 11t 200 105 107 192
EX3 ¥/ 200 147 139 133
EY4 135 150 184 163 178
EX4 kk?] 150 459 316 204

R1 1 1 1 1 1

R2 0.78 1.00 2.49 2.29 227

R3 1.56 1.00 1.40 1.30 0.69

R4 2.48 1.00 2.49 2.00 1.66

ND O ¥ N OBSERVED SENSOR
DEFL{mm DISTANCE{mmy}

UYl 0560213  -0.614784  -D.515576  -0.648013  -0.488709 0
UY2?  -0.392774 0388984  -0.341642  -0.451803  -0.342959 300
UY3  -0.258077  -D.235125  -0.228135  -0.283540  -0.225519 614
UY4  -0.184851  -0.168462  -0.164915  -0.194603  -0.165364 914
UYS 0139728 0133949  -0.123694  -0.144418  -0.131703 1219
UY6  -0.111165  -0.113240  -0.096365  -0.114330  -0.110958 1524
UY7 0002928  -0.099759  -0.078568  -0.095890  -0.097764 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: TAXI A: STA, 10 + 740 L: LOAD 880 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

CALCULATED MODULE (MPa}

SET 2 8 13 3 15
EY1 5783 6173 5841 4802 7507
EY2 233 228 282 246 209
EX2 352 347 482 437 456
EY3 158 162 145 145 155
EX3 37 322 281 303 365
EY4 190 192 174 185 197
EY4 190 152 174 185 197

R2 2 2 2 2 2

R3 2.00 1.99 1.94 2.09 236

R4 1.56 1.54 139 1.42 0.76

OBSERVED, SENSOR
DEFL.{mm) DISTANCE(mm

UYl  -0.411988  -0.404633  -0.395100¢  -0.428270  -0.375905 0

UY2 0267365  -0.265253  -0.261619  -0.272769  -0.253331 300
UY3 0152738 -0.152754  D.I57781  -0.157758  -0.145979 614
UYd  -0.099975  -0.100964  -0.107882  -0.105815  -0.092333 914
UYs 0073598 0075191  -0.080718  -0.078806  -0.064270 1219
UY6é  -0.058877  -0.060733  -0.064398  -0.062999  -0.048205 1524
UY7  -0.049907  -0.051781  -0.05396%  -0.053044  -0.038195 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

” I f’

SET 9 7 8 11 L]
EY1 4748 6743 6525 4408 6860
EY2 189 546 401 386 422
EX2 853 458 298 965 1093
EY3 189 102 104 144 172
EX3 in 9 384 112 126
EY4 116 163 190 104 180
EX4 263 168 357 256 364

R2 3 2 1 3 3

3 1.97 0.78 1.88 0.77 0.74

R4 .26 1.03 1.88 2.46 202

CALCULATED AND OBSERVED DEFLECTIONS (mm} OBSERVED SENSOR
DEELSmm  DISTANCE{(mm}

UYLl -0386365  -0.395307  -0.373352 0370377 -0.361214 1]
UY2  -0249761 0294727 0252345 -0.238701  -0.259060 300
UY3 0155412 0212186 -0.163500  -0.146293  -0.179515 614
UY4  -0.113016  -0.16145%  -0.124301  -0.057159  -0.137653 914
UY5  -0.089748  -0.127010  -0.104311  -0.066048  -0.112676 121%
UY6  -D075181 0103497  -0.092657  -0.045406  -0.097089 1524
UY7 0065401  -0.087629  -0.085233  .0.031472  -0.087196 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

TIIUNDER BAY: TAXI A: STA. 10 + 740 L: LOAD 880 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (M Pa)

SET

EY1
LY2
EX2
EY3
EX3
EY4
EX4

RrR2

Rd

11

4748
289
853
189
In
116
263

197
2.26

10

5531
366
o0
192
n
154
328

1.93
214

4839
09
70
168
290

378

1.73
205

Uyl
Uy2
UY3
Uyd
UYs
UYs6
UY?

-0.370377
-0.238701
-0.146253
-0.097159
-0.066048
-0.045406
-0.031472

-0.386365
-0.249761
-0.155412
-0.113016
-0.089748
-0.075181
-0.065401

-0.357509
-0.234175
-0.148443
-0.109729
-0.088573
-0.075535
-0.066951

-0.453198
-0.285222
-0.157680
-0.102746
-0.0767715
-0062713
-0.054219

[

7236
383
T06
158
275
169
kxr

1.74
220

-0.359422
-0.252203
-0.168068
-0.125615
-0.101314
-0.086355
-0.076770

\

QBSERVED
DEFL.(nm} DISTAN m

0
300
614
914

121%
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: TAXI A: STA. 10 + 740 L: LOAD 1154 kPa

OPTIMIZATION CRITERION: "AREA'" OF DEFLECTION BASIN.

CALCULATED MODULI MPa}
SET 12 3 7 i4 13
EY1 5778 483% 4291 4684 4930
EYl 316 209 266 270 354
EX2 505 270 319 365 355
EY3 117 168 158 145 164
EX3 270 290 205 246 275
EY4 165 184 175 188 187
EX4 146 378 384 408 329
R 2 1 1 1 1
R3 23 1.73 1.2¢ 1.69 1.68
R4 0.88 2.05 219 217 1.76
OBSERVED SENSOR
DEFL.(mm) DISTANCE(mm
Uyl 0534450  -0.594307 0609706 -D.557297 0533468 0
UY2  -0.362935  -0.374030  -0.387807  -0.349993  -0.347843 300
UY3 0228756 0206776  -0.229301  -0.197549  -0.217235 614
VY4 -0.160687  -0.134737  -0.159057  -0.128120  -0.157948 914
UYs  -0.119789  -0.100680  -0.123240  -0.092172  -0.126164 1219
UYs 0094275 0082240 0102988  -0.071788  -0.107234 1524
U¥7? 0077465  -0.071101 -0.090730 -0.059548  -0.095239 1829
OPTIMIZATION CRITERION: MAXIMUM DEFLECTION
CALCULATED MODULL MMPa)
SET 7 9 3 5 8
EYI 6743 4748 6964 4839 6525
EY2 546 289 433 209 4m
EX2 958 833 592 270 298
EY3 102 18¢ 204 168 204
EX3 74 mn 148 2990 384
EY4 163 116 1067 184 190
EXd 168 263 167 78 357
R2 2 3 1 1 1
R3 0.78 1.97 072 1.73 1.88
Rd 1.03 2.26 1.56 208 1.88
CALCULATED AND OBSERYED DEFLECTIONS (mm} OBSERVED SENSOR
Uyl -0518392 0506666  -0.577383  -0.594307  -0.489600 o
UY2  -0.386495  -0.327528  -0.435999  -(.374030 -0.330957 300
UY3y 0278161  -0.203802 0323870 0206776 -0.214408 614
Uy4 0211731 0148205 -D.265241 034737 -0.163004 914
UY5 0166557  -0.117692  -0.230186  -0.100680  -0.136790 121%
UY6 0535722 0098590  -0.207487  -0.082240 -0.121508 1524
Y7 0114913 0085764 -0.192054  -0.071101 -0.111771 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: TAXI A: STA. 10 + 740 L: LOAD 1154 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET

EY1
EY2
EXz
EY3
EX3
EY4
X4

R2

R3

R4

Uy:
uy2
Uyl
UY4
UYS
UYe
uy?

5

4839
209
270
168
290
184
378

1
1.73
2.05

-0.594307
-0.374030
-0.206776
-0.134737
-0.100680
-0,082240
-0.071101

13

6728
203
512
215
513
197
183

228
0.93

-0.526807
-0.357436
-0.222053
-1.162518
-.134559
-0.115124
-(.105251

4748
289
853
189
mn
116
263

197
.26

-0.506666
-0.327528
-0.203802
-0.148205
-0.117692
-0.098590
-0.085764

1

4000
300
3060
200
200
150
150

1
1.00
1.09

-0.608607
-0.385783
-0.233594
-0.16759¢
-0.133011
112124
-0.098380

-0.489600
-0.330957
-0.214408
-0.163004
-0.136790
-0.121508
-0.111771

TRV
DEEL.(mm

NS
DISTANCE(mm)

300
614
914
1219
1524
1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: TAXI A: STA. 10+ 740 L

DISTRIBUTION OF VERTICAL STRESSE

LOAD 1 =588 kP LOAD 2 =880 kPa

o
DEPTH“RAT[O 13 11 5 R:\Tlai 2 8 13 3 15

(muw}] (zfro) (p/po)
2tfl 014 {05427 -0543 -psa2 0921 §|0.800 -0.799 0.805 -0.806 -0.797 D0ZHLI5T 1050 -LOSS -1.057 -L060
63|l 04z f0.423 -0.423 -0.421 0412 0421 0.714 {Lo.594 0589 0.608 -0.615 -0581 805 0780 -0.808 -0.305 0.813

105 070 [f0.261 -0.263 -0.260 0.245 -0.260 0.438 [10.336 -0.330 -0.356 -0366 -0314 478 0.446 D.489 0482 0.498
2008 133 [[0.135 0135 0131 0121 -0.132 0.222 [|-0.165 -0.160 -0.174 -0.181 -0.144 231 D223 0.249 -0.243 0,259
3s0fl 233 [[0.074 -0.070 -0.067 -0.063 -0.067 0.116 {|-0.092 -0.089 -0.088 -0.694 -0.082 1108 £.125 0127 0125 0129
5670 3.78 H0.037 -0.033 -0.033 -0.032 -0.033 0.057 {|-0.053 -0.047 -0.043 -0.047 -0.052 L051 -0.071 0066 D.067 -0.062
350f| 567 {}0.018 -0.017 0.017 D018 -0.017 | 0.030 |-0.031 -0.026 -0.023 -0.025 -0.032 1028 0040 0.037 0.039 -0.032

1134]] 756 [fo.011 -0.011 -0.611 -0.011 -0.0L1 : 0,019 {0.020 -0.016 -0.015 -0.016 -0.020 018 0.026 0,024 0026 0.020

1775]} 1183 [10.005 -0,007 -0.007 -0.006 -0.006 0.011 {-0.011 0.9 -0.009 .0.009 -0.008 009 0015 0014 -0.017 .012

3775l 25.17 {0.001 -0.003 -0.002 0.002 -0.002 0.003 [1-0.003 -0.003 -0.003 0,003 -0.002 003 0005 0.005 -0.006 -0.004

4775|| 31.83 {}0.00L -0.002 -0.002 -0.00Z £.002 0.003 [L0.003 -0.003 -0.002 -0.002 -0.001 002 0.004 0,004 0,005 -0.003

s775|L3n.50 JLo.oon -0.002 -0.002 -0.001 -0.001 : 0.003 [L0.002 -0.002 -0.002 -0.002 -0.001 002 0.004 0.004 0004 0,003

LOAD 3 = 1154 kPa

12 3 7 14 13

‘ 3
mmg 9 7 8 11 4 9 3 5 8
"gﬁﬂﬂ (p/po)
DEPTH|RATIO| L0.815 -0.814 -0.801 -0.820 -0313 -LO6P -L0S8 -1.050 -L.050
() | (#/ro) 10.644 -0.638 -0.597 -0.659 -0.635 £.844 D805 .780 -0.783
24 014 Lo.404 0398 -0.348 -0.427 -0393 529 0.480 £.446 D.456
63il 042 L0.203 -0.188 -0.184 -0.206 -0.194 0,266 0.239 0.223 -0.241
105 .70 L0104 -0.068 -0.104 -0.082 -0.087 0137 D13 0125 0137
200 133 NO COMPUTATIONS L0.055 .0.027 -0.055 -0.036 -0.037 0,072 0053 DOTL D072
3so0ff 233 L0031 -0,017 -0.029 -0.021 -0.022 £0.040 0028 0.040 -0.038
567]| 378 L0.019 -0.012 -0.017 -0.014 -0.015 £0.025 0,017 -0.026 -.023
850 5.67 Lo.ot1 -0.007 -0.008 -0.013 -0.009 0014 D009 0.015 0011
134)| 756 10.004 0.002 -0.003 -1.006 -0.003 £.006 0.003 D005 2,003
17751 11.83 -0.004 -0.602 -0.002 -0.605 -0,602 D005 0.003 -0.004 -0.003
3775) 2517 L0.003 -0.002 -0.002 0,005 -0.002 £0.005 0.003 £.004 0,003
4775|| 3183 L0.003 -0.002 -0.002 -0.005 -0.002 0,004 0.003 0,004 D003
5775\t 38.50
S VALL ) S
11 9 W 5 H 13 9 1 8

PEFm L0.820 -0.815 -0.812 -0.801 -0.306 1049 <1069 -1.061 -1.050
DEPTHJRATIO| L0.659 -0.644 -0.636 0595 -0.617 0779 0.844 0814 0.783
(|| (z/ro) L0.427 -0.404 01399 0340 -0369 0,437 0529 D501 0456
21 014 L.0.206 -0.203 -0.207 -0.170 -0.181 0.206 4.266 0.265 4.241
63|l 042 L0.082 -0.104 -0.106 -0.095 -0.089 £0.120 0.137 0137 0.137
105]| 070 NO COMPUTATIONS .0.036 -0.055 -0.049 0,054 -0.042 0.071 0072 0.070 0.072
200f 133 L0.021 -0.031 -0.025 -0.031 0.023 £.039 0.040 -0.036 0,038
350ft 233 L0.014 £.019 -0.016 -0.020 -0.015 0,023 0,025 0,021 -0.023
567f| 3.78 L0.013 -0.011 -0.010 -0.012 -0.009 0.010 0014 -0.010 -0.011
sso|| 567 L0.006 -0.004 -0.004 -0.004 -0.003 £.003 0006 -0.003 -0.003
34l 756 L0.005 -0.004 -0.003 -0.003 -0.003 0007 0.005 0,002 0.003
1775} 11.83 0.005 0.003 -0,003 -0,003 -0.003 0,002 0.005 -0.002 -0.003
37754] 257 L0.005 -0.003 -0.003 -0.003 -0.003 0,002 D004 0.002 -0.003

57751} 38.50




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: TAXI D: STA. 10 + 498 R: LOAD 885 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

U LR
SET 2 3 13 1 5
EY1 3327 3110 3091 3386 30
EY2 260 205 204 224 204
EX2 550 598 583 585 514
EY3 145 176 187 152 156
EX3 14 245 3 132 216
EY4 120 134 123 110 143
EX4 255 276 243 247 318
R1 1 1 1 1 1
R2 212 292 186 161 252
R3 0.78 1.39 1.57 0.87 1.38
R4 2.12 2.07 1.97 225 22

OBSERVED, N
DEFL.(mm DISTANCE(mm

Uyl -0.496019  -0.496060  -0.494779  -0.489120  -0.5328% 0

UY2 0305832  -0.292728 0251323 -0.295842  -0.321364 300
UY3d  -0.F75512  -0.161874  -0.1628%4  -0.161700  -0.182626 614
Uv4 0114761 -0.110270  -0.113929  -0.101306  -0.126475 914
UY5S  -0.081047  -0.085141  -0.090414  -0.068859  -0.098959 1219
UY6 0060809  -0.070638  -0.0765%6  -0.049461  -0.083421 1524
UY7 0048127  -0.061411  -0.067514  -0.037133  -0.073892 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULE (MEa}

SET 6 14 1 10 9
EYl 5738 7393 4000 6164 5987
EY2 214 219 300 420 286
EX2 491 161 0o 520 440
EY3 107 214 200 142 204
EX3 139 401 209 X 353
Ev4 163 111 150 146 151
EX4 326 86 150 308 37

Ri 1 i 1 1 1

R2 229 0.73 1.00 1.24 1.54

R3 130 1.88 1.60 0.58 1.73

R4 2.00 0.78 1.60 2.10 1.57

CALCULATED AND OBSERVED DEFLECTIONS (mm) OBSERVED SENSOR
DEFL{mm)  DISTANCE(mm}

Uyl 0488101  -0.503462  -0.465148  -0.460893  -0.425369 ]
UY2Z  -0.339836 -D.3T0655  -0.2944E3  -0.333570  -0.293033 300
UY3 0212767  -0.257387 0177976 -0.229565  -0.193428 614
UYd  -0.145900  -0.205261 -0.127588  -0.173030  -0.14932% 914
UYs  -0.108046  -0.179880  -0.101288  -0.139625  -0.127657 1219
UY6  -0.085544  -0.165177  -0.083540  -0.119474  -0.114079 1524
UY7 -0071812  -0.155194  -0,075264  -0.107202  -0.1057i8 1819




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: TAXI D: STA. 10 + 498 R: LOAD 885 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 16 1 & 3 7
EY1 3286 4600 5738 5911 3695
EY2 230 ano 214 478 306
EX2 557 oo 491 ¥ 525
EY3 126 0 107 111 236
EX3 261 200 139 72 451
EY4 112 150 163 135 131
EX4 68 150 326 334 198
R 1 1 1 1 H
R 2.42 1.00 2.19 0.78 17
R 2.08 1.00 1.30 156 1.91
R4 0.60 1.00 2.00 2.48 1.51

DEFL (mm DISTANCE({mm)

Uyl -0.522361  -0.465148  -0.488101  -0.422368  -0.411412 0

UY2? 0326700 -0.294413 0339836  -0.295752  -0.249289 300
UY3 0192849  -0.177976  -0.212767  -0.194665  -0.152641 614
UYd 0131876  -0.127588  -0.145900  -0.138874  -0.116318 214
UYS 0097576  -0.101288  -0.108046  -0.104775  -0.057979 1219
UY6  -0.075800 -0.085540  -0.085544  -0.083339  -0.086495 1524
Uy7  -0.061082  -0.075264 0071812 -0.069688  -0.078537 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL
THUNDER BAY: TAXID: STA. 10+ 498 R: LOAD 1155 kPa

OPTIMIZATION CRITERION: "AREA" OF DEFLECTION BASIN.

SET 14 7 8 2 4
EY1 3089 3071 3118 3673 3054
EY? 245 201 201 201 201
EX2 181 113 290 446 123
EY3 144 241 158 219 147
EX3 169 127 174 92 126
EV4 100 100 100 102 141
EX4 166 159 121 251 276

Rl 1 1 1 1 1

R2 115 0.56 145 2 0.61

R3 1.17 0.53 L0 0.88 0.86

Ré 1.65 1.59 121 2.46 1.95

DEFL{mm}  DISTANCE(mm

UYL 0717732 0759360 0756592  -0.663395  -0.770942 0
UV  -0439795 0441361  -0.469828  -D.419755  -0.446565 300
UY3 0254451  -0.230534  -0.274458  -0.252197  -0.219626 614
UY4  -0.173616  -0.152787  -0.192212  -0.184840  -0.127783 914
OY5 0130247  -0.117027  -0.149%09  -0.152334  -0.084657 1219
UY6 0103717  -D.095409  -0.124149  -0.133169  -0.060787 1524
UY7 0086198  -0.080371  -0.106834  -0.120347  -0.046017 1829

OPTIMIZATION CRITERION: MAXIMUM DEFLECTION

CALCULATED MODULT (MFPa)

SET 14 15 6 1 16
EY1 7402 4081 5738 4000 6lod
EY2 219 206 214 300 420
X2 161 505 491 oo 520
EY3 133 204 107 260 142
EX3 287 349 13% 200 83
EY4 111 103 163 150 146
EX4 86 60 326 150 0%

Ri 1 1 1 1 1

R2 0.73 245 229 1.00 1.24

R3 215 1.69 1.30 1.00 0.58

R4 0.78 0.58 2.00 1.00 210

CALCULATED AND OBSERVED DEFLECTIONS {mm) OBSERVED SENSOR
DEFL(mm)  DISTANCE(mm)

Uyl 0722454 0722723 -0.637013  -0.607058  -0.601505 0
UY2  -0542185  -0.497827  -0.443515  -0.384234  -0.435337 300
UY3 0377917  -0.341780  -0.277679 0232274  -0.299602 614
UYd  -0293658  -0.279143  -0.19041f 0166513  -0.225818 914
UY5 0248755  -0.248305  -0.14100%  -0.132190  -0.182223 1219
UY6 0222318 0228975  -0.11i642  -0.111637  -0.155924 1524
UY7  -0.205149 0215108  .0.093721  -0.098226  -0.139908 1829




ANSYS FEM ANALYSIS: X-ANISOTROPIC MODEL

THUNDER BAY: TAXI D: STA. 10 + 498 R: LOAD 1155 kPa

OPTIMIZATION CRITERION: RMS VALUE OF DEFLECTIONS.

CALCULATED MODULI (MPa)

SET 16 6 1 10 3
EYI 3767 5738 4000 6164 5911
EY2 205 214 360 410 478
EX2 447 491 360 520 373
EY3 149 107 200 142 111
EX3 136 139 200 83 172
EY4 190 163 150 146 135
EXd 367 326 150 308 334

R1 1 1 1 1 1

R2 218 119 1.00 1.24 0.78

R3 0.91 1.30 1.00 0.58 1.56

R4 192 2.00 1.00 2.10 248

OBSERVED SENSOR
DEFL.{mm DISTANCE(mm}

[1)41 0668603  -0.637013  -0.607058  -0.601505  -0.551226 0
UYZ  -0419055  -0.443515  -0.384234 0435337 -0.386034 300
UY3 0236315 0277679 -0.232274  -0.299602  -0.254055 614
UY4 0155585  -0.190411 0166513 -0.225818  -0.181242 914
UYs 0115516  -0.141009 0132190 -0.182223  -0.136740 121%
UYs  -0.093712 -0.111642 0111637 -0.155924  -0.108764 1524
uy7  -0081115  -0.093721 -0.098226  -0.139908  -0.090948 1829






