LOAD BEARING SANDWICH PANELS

A THESIS
PRESENTED TO
THE FACULTY OF GRADUATE STUDIES
THE UNIVERSITY OF MANITOBA
AS A REQUISITE TO OBTAINING
THE DEGREE OF

MASTER OF SCIENCE IN ENGINEERING

BY
HARRY GEORGE RICHARD MCKAY

1970

e Tt 7 T .
Zax UNIY

N e Ot et e

Gy MANITOBA




SYNOPSIS

This thesis gives the results of an investigation
of reinforced concrete sandwich panels subject

to axial compression on one face only.

Panel height, load bearing thickness, reinforcenent,
and ultimate strength were investigated. Load-
deflection characteristics and various failure

patterns were also observed.

The test results showed that there was no
marked change in the ultimate strength of panels
which had variations in height of from 96 to

144, inches, or variations in height over total
thickness ratios of from 12 to 27, or variations
in the reinforcement ratio in the load bearing

face of from 1 to 2 to 3.

Existing code restrictions and a possible design

formila are also discussed.
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I. OBJECT

The object of this thesis is to investigate

the load bearing properties of reinforced
concrete sandwich panels with variations in
height, bearing thickness, and reinforéement.

It was decided to use heights of 8, 10 and

12 feet, bearing thicknesses of 2 and 4 inches,
and to vary the reinforcement in the load bearing
face in a ratio of 1 to 2 to 3. The panels

were designed by the author in conjunction with
Professor R. Lazar, Professor of Civil Engineering,
University of Manitoba, and were precast by
Supercrete Co. Ltd. at their St. Boniface plant
(plate 1). They were then delivered to the
University of Manitobs, where they were tested

to destruction.




II. MATERIALS

2.1 Panels

Ten different groups of panels were designed

with variations in height, bearing thickness

and reinforcement ratio.

In order to have some

comparison among the groups, themselves, it

was decided to make three panels of each group,

which resulted in a total of thirty panels.

The panels are referred to by a series of two

numbers., The first number relates to the panel

group and the second number relates to the order

in which it was tested.

GROUP  HEIGHT
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Each panel had an outside, non-load bearing face




of 1% inches and an inside core of 2 inches

of MAerofoam" insulation. This gave an overall
panel thickness of 5% or 7% inches. The width

of each panel was held constant at 12 inches.
2.2 Concrete

Four thousand psi minimum concrete was ordered
for all panels and a standard test cylinder was
cast for each panel. Both the panels and the
cylinders were air cured. Fach cylinder was
tested along with its corresponding panel.

The actual average cylinder strength of all

the panels was 6050 psi.
2.3 Reinforcement

The reinforcement used was welded wire mesh of

L X4 4f4 and 4 X4 8/8, giving steel areas

of 0,120 and 0.062 square inches, respectively.
The 4 X 4 8/8 was used as minimm steel in

both the load bearing and non-load bearing faces.

Combinations of the two meshes were then used




to give one, two, and three times the minimum

amount of steel in the load bearing face.

2+ Shear Connectors

The shear connectors used in all panels were
designed solely for the purpose of carrying the
weight of the non-bearing face should total
delamination occur. Eaéh panel had three pieces
of #9 wire from the center of the non-bearing
face to the center of the load bearing face.
These three pieces of wire were situated at

the center of the panel and at the top and

bottom, 6 inches in from each edge.

2.5 Insulation

Two inches of "Aerofoam" insulation was used

as the core material in all of the panels.

Both "Styrofoam" and "Aerofoam" are trade names
for polystyrene bead board. "Styrofoam" is

a product of Dow Chemical of Canada Ltd., while

"Aerofoam" is a product of Aerofoam Chemicals




Ltd.. The raw materials in bpth products are
essentially the same but the manufacturing tech=—
niques are different. Polystyrene beads, in
the form of a foam, are extruded through a
nozzle and expand on contact with the air, in
the production of "Styrofoam'. "Aerofoam" is
produced in a mold, where the polystyrene beads
expand in the presence of steam, and are fused
together. "Styrofoam" has & more honeycomb
type structure than "Aerofoam", which allows
deeper penetration of the concrete and results
in a better and more uniform bond thén with

"Aerofoan',




III. TESTS ON INSULATION

Comparative compression, tensile, and shear
tests were run on both "Aerofoam" and "Styrofoam"
insulation, the results of which can be seen

in figs. 1 to 6.
3.1 Compression Test

Four samples of each, "Styrofoam" and “Aerofoam",
were cut to dimensions of 6 X 6 X 2 inches.

The samples were then tested to their approx-
imate yield points in a 300,000 lb. testing
machine. The results were plotted on a stress-

strain curve (fig. 1).
3.2 Tension Test

Four samples of each JStyrofoam and "Aerofoam",
were cut to dimensions of 6 X 6 X 2 inches.

The samples were then cast between two layers of
3000 psi concrete, into which two 9 inch lengths
of #4 bar had been imbedded. The samples were

then placed in the 300,000 1b. testing machine




and tested to failure (plate 2). The results

were plotted on a stress-strain curve (fig. 2)
3.3 Shear Test

Two pieces of each, "Styrofoam" and "Aerofoam',
were cut to dimensions of 12 X 12 X 1, 12 X 12 X 2,
and 12 X 12 X 3 inches. Two pieces of the same
thickness were then cast between alternate

layers of 3000 psi concrete. (There were

intended to be three tests on each insulation,

but the 3 inch thick sample of "Aerofoam"
delaminated when stripping the fofms. There

was no apparent reason for the delamination.

This left only two samples of the "Aerofoam", )

The samples were then placed edgewise in the
300,000 1b. testing machine (plate 3) and, with
the two outside layers of concrete being supported,
the middle layer of concrete was loaded until

the sample failed. The results of these tests
were plotted for both total and unit stress-

strain relationships (figs. 3 to 6).
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IV. TESTING APPARATUS AND PROCEDURE

4.1 Testing Apparatus

The panels were tested in a testing frame with
a 200,000 1b. hydraulic jack and pressure guage
to apply the lqad. The jack and pressure guage
were calibrated against a 200,000 1b. universal
testing machine, the results of which can be
seen in fig. 7. The testing frame had a fixed
WF beam, against which the top of the panels
were loaded, and a movable WF beam which sat
on the hydraulic jack. The apparatus can be

seen in fig. 8.
4.2 Testing Procedure

The movable WF besm was placed on top of the
hydraulic jack and, in order to facilitate
loading the panel into the frame, it was rigidly
fixed to the frame by means of two angle iromns
and four C - clamps. A piece of 1/8 inch hard-
board, cut the length of the WF beam and ap-

proximately & inch wider than the load bearing

14



face, was then clamped to the WF beam, directly

over its center. The panels were then tilted
into the frame (manually for the 8 and 10

foot panels, and with the aid of a hydraulic
fork 1ift for the 12 foot panels (plate 4)).
The panels were placed so as to have the center
of the loéd bearing face as close as possible
over the center of the hydrailic jack and
hardboard. This was done by marking the center
of the movable WF beam with a felt pen and then
leveling the WF beam along its length and width
before clamping it to the test frame. An ident-
ical piece of hardboard was placed at the top
of the panel, on the load bearing face, and

the movable WF beam was unclamped from the test
frame. The panel was then leveled vertically
along its length and thickness with a 3 foot
carpenter's level, and the jack was pumped up
so that the panel was just bearing on the top

piece of hardboard.

Six dial guages, each reading to 0.001 inches,

were placed on the panel. One guage each, was

15




placed at the top and bottom of both faces, 6

inches in from each edge. The other two were
placed at the center of each face. The guages
were rigidly attached to the frame with magnetic
bases so that they would not move during the
test itself (plate 5). They were then zeroed

and the test started.

The panél was loaded until the hydraulic pressure
guage reached its first reading of 400 psi,

or an actual load of 10 kips. All guages were
read and the findings recorded. The load was.
increased in increments of 200 psi on the
hydraulic pressure guage, or a little over

4 kips of actual load, until it appeared that
failure was imminent. At this point the guages
were removed and the panel was loaded until it

failed,

A graph of centerline lateral deflection versus
stress on the load bearing face was drawn for
each panel tested. The graphs were set up such

that if the load bearing face deflected inwards,

16
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towards the non-load bearing face, the graph
would run from left to right. The graphs run

from right to left if the load bearing face
deflected outwards, away from the non-load bearing
face. The centerline delamination of the ﬁanel

is also shown on the graphs. The plus sign
indicates an actual separation of the core from
the load bearing face and the minus sign indicates
an actual compression of the "Aerofoam" center

core,

17
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V. PREDICTION OF I1OAD CARRYING ABILITIES

Since load bearing sandwich panels are a rel-
atively new innovation in the Canadian-American
construction field, there are very few publications
available which deal with their behaviour.

The ACI Publication SP - 11, Symposium on

1

Precast Concrete Wall Panels ', presents the

following:.

"Precast wall panels used as bearing walls or
columns loaded in plane of panel—The allowable
direct compressive stress in the concrete for
concentric loads, based on working stress design,
should not exceed the following for normal

wéight concrete:

Fo,=0.218', [1-140 ¢
where h = Height or distance (span) between
supports (in.)

and t, = Effective thickness of precgst wall (in.)"

As has been stated, this formula was not intended

20



for sandwich panels but rather for load bearing
walls. Since this thesis deéls with the load
bearing abilities of sandwich panels, it was
decided to apply the formula to the panels tested.
The panels in question were loaded on one face
only. Using the thickness of the load bearing

face, as t, in the formula, will result in a
h

negative Fa for N%g ratios greater than 40.
B
The t, ratios, for all the pgnels with 2

inch load bearing faces, are greater than 40.

The results of using the thickness of the load
‘bearing face as t, in the formula are given

in Table 1. A more meaningfull F, results if
the entire thickness of the panel is used as

t., or if the entire concrete thickness is

e
used as te. These results are also shown in

Table 1.

Dr. E. Krynicki, as part of this overall study
sponsored by the Canadian Prestressed Concrete
Institute, prepared an unpublished paper at the
University of Manitoba, on theoretical equations

for the critical load on sandwich panels. His

21




equations were based on panels having the same

thickness for the bearing and non-bearing faces.
Since the test panels used did not have the same
vthickness for the bearing and non-bearing faces,
some changes had to be made in the equation.

His equation reads:

(n7)2D S
Pop= S1°+ (7)< D

in which:
P, = critical load per inch of width (kips/in.)

B
D= 1~ V2

(c =+ t22 G
g ;\c
S = (o] \“‘1",
V =

Poisson ratio

1 = length or height of panel (in.)

ovi
1

Bending stiffness of panel
GC = Modulus of rigidity of core
¢ = core thickness (in.)

t = face thickness (in.)

Equations for the bending stiffness B were

found in Frederik J. Plantema's book, Sandwich

22




Constructionz. These were:

By = % Ep tlc + £) 2 core
Be = 1/12 Egt> face
By = B, + 2Bp total

where Ep = Modulus of elasticity of the concrete

faces

These equations were also based on panels having
the same thickness for bearing and non-bearing
faces. The author, in conjunction with Dr,

A. M. Lgnsdown, Head of the Dept. of Civil
Engineering, University of Manitobs, modified
these equations so that they would be applicable
to panels in which the bearing and non-bearing
thicknesses were not the same. The derivation
is simply an extension of that used in the book?

- and: the following equations result:

1/12 Ee t13 face of thickness 14

K
n

1/12 Ep ty° face of thickness t,

o
)
i

B, = 1/8 Ep [éc2t2 + 3Ctp% + 20%4q + 3042 + 20tqts,

R R t12t%] core

23



Upon substitution of t1 = t2 = 1, the preceding

equation becomes:

B =% Ep tle +t)?

Bt = BC + qu + Bf2 total

also S becomes C

The modulus of rigidity of the core, G,, was

c
obtained from tests described in sect. 3.3. From
the graph fig. 4, G, is approximately equal

to 0.454 ksi.

The equation for the modulus of elasticity of
the concrete faces, Epy came from ACI 318 - 63

sect. 1102 a3, which states:

E = w1‘5 33 £'y, psi
for normal weight concrete this becomes,
E = 57.4 f's ksi
The value of Poisson‘4 ratio used was 0.15.
Poisson ratios of 0.1 and 0.2 were also used

in the equation to see what effect the change

24
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would have on the final fcr’ where fcr = Pcr /tb.
The change in fop for V from 0.1 to 0.2 was less

than 6 psi in all cases.

The value of n used was 1.

25




Table 1

9¢

o

144

3805

757

PANEL  STEEL H}?IG})IT ' furt  fult h ‘Fq h Fg a1t
: RATIO in ot bear. conc, »
: (psi)  (psi) e thear. (psi) te (psi) ttqtal - fer
-1 Min 96 2 5.5 64,0 2065 .352 48 =935 27.43 87 17,45 1,49
-2 Min 26 2. 5.5 5360 2350 438 48 - 780 07.43 0 706 17.45 1.55
-3 Min 96 2 5.5 5740 2015 <351 48 - 834 2’7.4% 777 17.45 1.32
10~ 1 Min 96 4 7.5 5800 2685 T W63 2L 207 17.45 1062 12,80 2.15
10- 2 Min % 4 7.5 4385 3505  .798 24 686  17.45 805 - 12.80 2.51
10~ 3 Min 9% “ 4 7.5 6150 3765 .62 24 963 17.45 1128 12.80 3.01
-1 ‘Min 120 2 5.5 5320 2770 .521 60 -2525 34,30 483 21.81 1.68
-2 Min 120 2 5.5 7930 2855  .360 60  -3765 34,30 720 21.81 1,90
-3  Min. 120 2 5.5. 5810 2100  .362 60  -2760 34.30 528 21.81 1.42
5% Min 120 L 75 7220 3850 .533 30 834 21.81 1509 16,00 3.12
5 - Min 120 A 7.5 7220 3635 510 30 834 21.81 1209 16.00 2.93
5-2  Min 120 L . 7.5 7360 4000 .555 30 L7200 21,81 1232 16..00 3.30
5-3  Min 120 i 7.5 7430 2885 389 30 333 21.81 1042 16,00 2.34
7 -1 2fMin 120 2 5.5 5450 2350  .431 60 2590 34.30 495 21.81 1.59
7 -2 2fMn 120 2 5.5 5080 2680  .448 60  =2840  34.30 543 21.81 1.81
7 <3 20in 120 2 5.5 7505 2180 .290 60 -3565  34.30 681 21,81 1.46
4 =1 2Min 120 4 7.5 5980 2885 L482 30 691 21.817 1001 16.00 2.3
b =2 2XMin 120 4 7.5 - 5630 2275 . WAL 30 649 21.81 OL3 16.00 1.85
4 =3 20in 120 L. 7.5 5660 3720 656 30 65, 21.81 948 16.00 3.02
6 -1 30Mn 120 2 5 5200 3975 .64 60 =2470  34.30 472 21.81 2.69
6 - 2 3XMin 120 2 5 6340 3560 - .562 60 -3005  34.30 - 575 S 21 2.39
6 -3 30n 120 2 5 4455 1180 .265 60 ~2120  34.30 404 21.81 .81
3-1 3Min 120 4 5 4070 - 2030 .98 30 470 2181 681 16,00 1,66
3.2 3XMin 120 4 5 5480 2195 .00 30 633 .21.81 . 918 16.00 1.78
3-3 3Mn 120 4 5 8060 2935 .363 30 931 721.81 1350 16.00 2.37
17 Min 144 2 5 5275 2515 77 72 -5100 41,20 - 93 26,20
1 -2 Min 144 2 5 6975 2680 384, 72 -6740  41.20 =123 26,20
1-3 Min 144 2 5 6090 2680 .40 72 ~5880 41.20 ~107 26.20
2 -1 Min 144, 4 ; 7150 3420 478 .36 . 388 -26.?()' 1027 19.20
2 =27 Min 144 4 5275 3850 .730 36 386 26,20 757 19.20
‘=23 Min 4 5275 J21 36 286 26,20 19.20
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VI. DISCUSSION OF TESTS

6.1 Individual Panel Investigations
Panel 9 -~ 1

Refer to fig. 9 for dimensions and reinforcement,

and fig. 10 for load-strain characteristics.

As the load was applied the panel started

to deflect outwards, so that the outside surface
of the load bearing face was being put into
tension due to the lateral deflection. The
panel started to creep slowly and the applied
load began to drop off slowly as the stress
neared 1.0 ksi. At a stress of 2.0 ksi (i.e.

a load of 48 kips), the deflection continued
while the load dropped off by approximately

8.5 kips. It was apparent that failure was
imminent. The panel was loaded to 54 kips, or
2.26 ksi stress, at which time the loading was
stopped and the panel was observed. The deflection
increased for a period of gzbout 15 minutes while |

the load dropped off and remained steady at

27




27.4 kips, or 1.56 ksi stress. The first cracks
appeared on the panel during this 15 minute
period. Four cracks were noticed on the load
bearing face, slightly above the center of the
panel. The panel was still deflecting slowly
when the last readings were taken and the guages
femoved. The center of the panel had deflected
more than an inch during the 15 minutes. The
load was then increased very guickly. It reached
48 kips or 2.0 ksi stress, at which point the
panel failed by buckling. Delamination of the
load besgring face from the center core and non-load
bearing face was visible for about 18 inches

on both sides of the failure crack. The only
crack on the non-load bearing face appeared at

failure, at the center of the panel.

28
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Panel 9 - 2

Refer to fig. 9 for dimensions and reinforcement,

and fig. 11 for load-strain characteristics.

As the load was applied the, panel started to
deflect outwards so that the outside surface

of the load bearing face was being put into
tengion due to the lateral deflection. The panel
started to creep slowly and the applied load
started to drop off slowly as the load approached
44, kips, or 1,80 ksi stress. The load was increased
in 4 kips increments to 52 kips or 2.10 ksi stress,
at which point the loading was stopped and the
panel observed for more than two hours. During
this time the load dropped off to 47.4 kips,

or 1.97‘ksi stress, and the panel deflected
approximately 0.11 inches. The loading was
increased first to 52.4 kips and then to 56.3 kips,
as the deflection continued to increase. The
panel was allowed to stand and the load dropped
off to 48.4 kips in about 10 minutes. The

deflection incressed as the load dropped off,

31



The panel was again loaded to 52.4 kips, at which
time the deflection increased very rapidly,

while the load dropped off quickly. The hydraulic
jack was continuously pumped to try and maintain
a load of 52.4 kips, or 2.10 ksi stress, when
“the panel broke. A horizontal tension crack
appeared 6 inches below the center of the panel
immediately before failure, and the panel broke
at this crack. The non-load bearing face did

not crack through entirely. A separation of

the "Aerofoam" and non-load bearing face from

the load bearing face was visible for more than

5 feet on either side of the failure crack (plate 6).
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Panel 9 - 3

Refer to fig. 9 for dimensions and reinforcement,

and fig. 12 for load-strain characteristics.

As the load was applied the panel started to
deflect inwards so that the outside surface

of the load bearing face was being put into
compression due to the lateral deflection.

The load was holding fairly steadily but the
center guages started to creep as the applied
load reached 24 kips,‘or 1.0 ksi stress. As
the load approached 30 kips, or 1.25 ksi stress,
a partial delamination failure occured when the
bottom 3 feet of the panel separated. The non-
load bearing face and "Aerofoam" broke from

the load bearing face. The load dropped off

to about 27 kips and remained steady as the
deflection increased slowly. Two tension cracks
appeared on the non-load bearing face——one 2
inches below the center and the other 22 inches
above the center. The loaddwas then increased

to 40 kips, or 1.07 ksi stress, at which time

34




another tension crack appeared on the non-load
bearing face; 8 inches above the center. At

a load of 44 kips, or 1.83 ksi stress the deflection
of the bottom of the non-load bearing face had
increased to the point at which it was being
restrained by the bottom angle iron, which was
clamped to the test frame. The load was increaséd
to a 1little more than 48 kips, or 2.0 ksi stress,
at which point the center of the,nén—load bearing
face was being restrained from further deflection
by the middle angle iron (plate 7). The load

was then reduced to zero and the panel removed
from the test frame. The load bearing face

showed no evidence of cracking throughout the

entire test,
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Panel 10 - 1

Refer to fig. 13 for dimensions and reinforcement,

and fig. 14 for load-strain characteristics.

As the load was applied the panel started to
deflect outwards so that the outside surface

of the load bearing face was being put into
tension due to the lateral deflection. The

load held well up until 64 kips, or 1.3 ksi
stress, but the deflection had started to creep
slowly at 48 kips, or 1.0 ksi stress. The panel
was allowed to stand for one and a half hours

at a load of 6/ kips. During this time the load
dropped off to about 57 kips, while the deflection

increased by 0.012 inches. The panel was loaded

to 101 kips, or 2.1 ksi stress before the appearance

of any cracking. Two tension cracks appeared
on the load bearing face at this load-—one

‘ 4% inches long, 1 foot above the center and
the other 4 inches long, 3 inches above the
center. The load dropped off to 99 kips and

the deflection increased 0.018 inches in the
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next 10 minutes. The panel was loaded to 129
kips, or 2.7 ksi stress and allowed to stand

for 18 hours. The load drop-off was about 1

kip per minute for the first 5 or so minutes,
along with an increase in deflection of 0.01
inches per minute. Many tension cracks appeared
during this period. The load appeared to steady
itself at about 103 kips during the 18 hour
period, This was accompanied by a total increase
in deflection of 0.455 inches. At the end of

the 18 hour period the deflection and load drop-off
could not be detected from the guages by eye

but had to be timed. The load drop-off was

0,6 kips in 1 hour, along with an increase

in deflection of 0.001 inches in 1 hour. The
load was increased to 121 kips, or 2.5 ksi stress,
at which point the panel failed drastically

with a loud noise. It should be noted here that
the failure load is lower than the previous
maximum load. The bearing side cracked through,
14 inches below the center and total delamination
occured between the load bearing face and the rest
of the panel. There was no evidence of cracking

on the non-load bearing face (plate 8),
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Panel 10 - 2

Refer to fig. 13 for dimensions and reinforcement,

and fig. 15 for load-strain characteristics.

As the load was applied the panel started to

deflect inwards so that the outside surface of

the load bearing face was being put into compression

due to the lateral deflection. Cracks appeared
on the non-bearing tension face only as the load
was increased. The first crack was noticed 1
inch up from the center, at a load of 85.4 kips.
The second crack was noticed 6 inches below the
center, at a load of 103 kips (plate 9). A
third crack appeared 6 inches above the center,
at a load of 119 kips. The load was increased

to 144 kips, or 3 ksi stress when another crack

.appeared, 3 inches above the center. The panel

was loaded to 160 kips and then observed, as the
load was allowed to drop off. The deflection
increased by 0.16 inches and the load dropped to
144 kips in 1 hour and 20 minutes. The panelv

was then reloaded very quickly to 168 kips,

41




or 3.5 kei stress, when failure occured. The
panel cracked through, 6 inches above the center
and delamination of the load bearing face from
the "Aerofoam" and non-load bearing face occured
from the failure crack to the bottom of the panel.
Concrete on the load bearing face was blown out
from 6 to é inches around the failure crack when
the panel broke. There was one more tension
erack noticed on the non-load bearing face at

failure.
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Panel 10 - 3

Refer to fig. 13 for dimensions and reinforcement,

and fig. 16 for load-strain characteristics.

As the load was applied the panel started to
deflect inwards, so that the outside surface of
the load bearing face was being put into compresssion
due to the lateral deflection. This trend con-
tinued, with a very small increase in center
deflection, until a load of 48 kips, or 1 ksi |
stress, was reached. At this point the center
deflection remained constant as further load
was applied. Two tension cracks were noticed
on the non-load besring face at a load of 52
“kips——one 18 inches above the center and the
other 6 inches below the center. The center
deflection remained constant until the loading
reached 96 kips, or 2.0 ksi stress, at which
point it changed direction and the center of the
panel started to move back to its original
positlion. This trend continued as further

load was applied, and at a load of 160 kips,

L




or 3.3 ksi stress the panel passed through its
original position and the outside surface of the
load bearing face changed from compression to
tension due to the change in direction of the
lateral deflection. The panel was loaded to

172 kips, or 3.6 ksi gtress and allowed to stand
for 45 minutes. The load dropped off to 160
kips and deflection increased 0.03 inches during
this time., The load was increased to 180

kips but immediately dropped off to 178, then
168 kips. During this loading and dropping

off process the deflection increased by 0.3 inches.
The panel was reloaded to 176 kips and the deflection
increased by 0.06 inches. It was then unloaded
to 125 kips, or 2.6 ksi stress. During the
unloading procedure the deflection decreased

by 0.03 inches. Both the load and deflection
held fairly steadily after the panel had been
unloaded to 125 kips. The panel was reloaded

to 176 kips, or 3.7 ksi stress. The load dropped
of f slightly while the panel crept slightly.

The deflection increased 0.18 inches during

reloading. The load was increased to about

45




178 kips, at which point a partial delamination
failure occured and the load immediately started
to drop off fairly quickly. The load had dropped
off to about 168 kips when failure occured.

Total delaminstion of the load bearing face from

the "Aerofoam" and non-load bearing face occured.

The load bearing face blew apart at about the

center of the panel (plate 10).
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Panel 8 -~ 1

Refer to fig. 17 for dimensions and reinforcement,

and fig. 18 for load-strain characteristics.,

As the load Qas applied the panel started to
deflect outwards so that the outside surface

of the load bearing face was being put into
tension due to the lateral deflection. The panel
deflection started to creep slowly as the load
reached 48 kips, but increased rapidly when the
load was increased to 52 kips, or 2.2 ksi stress.
No cracks had appeared to this point in the test.
The panel was allowed to stand for about 5 minutes
while the guages were removed. The load dropped
to 48 kips during the 5 mimutes. The load was
then increased quite rapidly to 66.4 kips, or
2.7 ksi stress when failure occured. :The failure
was a combination of delamination and buckling.
The panel cracked through its entire cross-
section, with the failure crack situated 7 inches
below center on the non-bearing face, and 10 -

inches below center on the load bearing face.

L8




There were two other cracks on the load besring

face at 7 inches and 18 inches below center.
The béttom half of the panel had completely
delaminated, with the non-load besring face
and the "Aerofoam" separating from the load
bearing face. There was no visible delamination

of the top half of the panel (plate 11).
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Panel 8 -~ 2

Refer to fig. 17 for dimensions and reinforcement,

and fig., 19 for load-strain characteristics.

As the load was applied the panel started to
deflect inwards so that the outside surface

of the load bearing face was being put into
compression due to the laterasl deflection,

The load held well and the deflection did not
start to creep until a load of 64 kips, or 2.6 ksi
stress was reaéhed. A crack then appeared on

the non-bearing face, 19 inches above the center.
The load dropped off about 4 kips in 15 minutes
and was again increased to 6/ kips. Another

crack appeared on the non~bearing face, 2 inches
below the center. The panel was deflecting
fairly slowly at this po%nt, but the deflection
increased rapidly as the loading reached 68 kips.
Another crack appeared, 31 inches above the center
on the non-bearing face, as the load started

to drop off. The load dropped off to 60 kips

and the deflection increased 0.20 inches during

52




the next hour. The panel was allowed to stand

for the next 3 days and 17 hours. At the end

of this period, the load had dropped to 44 kips,

or 1.8 ksi stress, and the deflection had increased
more than 0.22 inches. The panel was reloaded

to about 54.4 kips when the deflection increased

very quickly and the guages were removed. Two

tension cracks appeared on the non-bearing

face during this time—one, 13 inches below the
center, and the other 10 inches above the center.
The load dropped off to about 48 kips in 15
minutes and was then increased to 5? kips, at
which load failure occured, The panel did not
seem to delaminate, but instead broke completely
in two. The break was 10 inches above center

on the non~bearing face, and & inches above center

on the bearing face (plate 12).
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Panel 8 ~ 3

Refer to fig. 17 for dimensions and reinforcement,

and fig. 20 for load-strain characteristics.

This panel had some shrinkage and handling cracks
on the non-bearing face. A major crack, 10
inches below the center, ran for the entire
width of the panel. Two other cracks-——one 2
inches above the center, and the other j? inches
below the center, did not run the entire width
of the panel hut stopped short of the edges.

As the load was applied the panel started to
deflect outwards so that the outside surface of
the load bearing face was being put into tension
due to the lateral deflection. The deflection
started to creep at a load of 28 kips, or 1.2 ksi
stress. The panel was loaded to 44.4 kips and
allowed to stand for 15 minutes, while the guages
were removed. The load dropped to 33.3 kips
during this time. Load was then applied very
quickly to 50.4 kips, where it stopped increasing

while pumping continued. Pumping was stopped

55




and the load dropped off to about 26 kips in

1 minute. The load drop-off was accompanied

by a gradual increase in deflection, until the
panel failed at 26 kips. The failure was a
combination of buckling and delamination. The
panel cracked through, 10 inches below the center.
There was also another tension crack én the load
bearing face, 14 inches below the center.
Delamination occured on the bottom part of the
panel, with the "Aerofoam" and non-bearing face
separating from the load bearing face. There
was no visible delamination of the upper part

of the panel (plate 13).
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Panel 5-= '11‘

Refer 'to fig. 21 for dimensions and reinforcement,

and fig. 22 for load-strain characteristics.

Ag: the load was applied: the panel started to -
deflect inwards so that the outside surface

of the load bearing face was being put into
compression due to the lateral deflection.

There was no noticeable deflection creep or load
drop-off upon loading to 125 kips, or 2.6 ksi
stress. . Two tension cracks appeared on the non-
bearing face at a load of 125 kips. One was

13 inches above the center and the other was Al
inches above the center. Another tension crack,
2 inches above the center was noticed, at a load
of 154 kips. The deflection had started to creep
 with the appearance of this crack, and the guages
were removed at a load of 156 kips. The load
was increased to 184 kips, or 3.8 ksi stress.
Three more tension cracks opened up during this
loading stage. One crack was 30 inches up from

the center and the other two were 14 and 26 inches

58



down from the center. The load started to

drop off with the appearance of these cracks.
As it appeared that failure was immenent upon
further loading, the panel was unloaded and the
guages replaced, in order to retest the panel.

There was no visible evidence of delamination.
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Panel 5 - 12

Refer to fig. 21 for dimensions and reinforcement,

and fig. 23 for load-strain characteristics.

As the load was reapplied the panel started to

deflect inwards so that the outside surface

of the load bearing face was being put into

compression due to the lateral deflection.

The panel was loaded to 144 kips, or 3.0 ksi
stress, and allowed to stand. The load dropped
to 140 kips in 10 minutes. The panel had started
to creep at a load of 105 kips and the guages
were removed after the 10 minute wait. The

panel was loaded to 174 kips, or 3.6 ksi stress,
when fallure occured. The failure crack on the
non-load bearing face appeared at failure and

was 8 inches up from the center. Three cracks

appeared on the bearing face--16 and 37 inches
below the center, and the actual failure crack

at 6 inches gbove the center. A small amount

of concrete was blown out of the bearing face,

around the failure crack, when the panel broke.
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Delamination of the bearing face from the
"Aerofoam" and non-bearing face occured on the

top half of the panel only (plate 14).
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Panel 5 - 2

Refer to fig. 21 for dimensions and reinforcement,

and fig. 24 for load-strain characteristics.

As the load was applied the panel stgrted to
deflect inwards so that the outside surface

of the load begring face was being put into
compression due to the lateral deflection.

Two shrinkage cracks were noticed on the non-
bearing face, 5 inches below the center and 14
inches above the center. These cracks did not
run the entire width of the face, but stopped
short of the edges. At a load of about 100 kips,
it was noticed that these cracks had extended
all the way to one edge of the panel, but

still stopped short of the other edge. A vertical
crack on the load bearing face was noticed at

a load of 155 kips. The crack was 1 inch off
center and 13 inches long, starting 2 inches
from the bottom of the panel. The crack had

extended 2 inches at 160 kips, another 2 inches

at 187 kips, and a final 2 inches at 191 kips.
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The crack had opened up to the bottom of the

panel at 187 kips. As the load was increased

to 196.6 kips, or 4.1 ksi stress, the bottom

of the panel started to delaminate. The load
immediately dropped off to 188.6 kips and the
panel failed. The bottom of the load bearing
face blew apart and delamingtion of the bearing
face from the "Aerofoam" and non-bearing face
was visible to within 2 feét of the top of the
panel. The two tension cracks on the non-bearing
face extended through the entire faqe at failure.
There were also two cracks which appeared on the
bearing face at failure~-one 21 inches above

the center, and the other 18 inches below the

center (plate 15).
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Panel 5 - 3

Refer to fig. 21 for dimensions and reinforcement,

and fig., 25 for load-strain characteristics.

As the load was applied the panel started to .
deflect outwards so that the outside surface

of the load bearing face was being put into tension
due to the lateral deflection. The load did not
hold well during this test but quickly dropped

off about 1 kip before holding steadily after

each load increment. The panel started to

creep fairly quickly at a load of 105 kips, or

2.2 ksl stress, and the guages were removed.
Delamination of the non-bearing face and "Aerofoam"
from the bearing face became visible at the botitom
of the panel, at a load of 110 kips. The load was
increased to 138.3 kips, and the loading was
stopped. The load imediately dropped to 130.7

kips and failure occured. The panel buckled and
totally delaminated. The failure crack on the
bearing face was 6 inches above the center. There

were two cracks on the non~bearing face-~one

68




14 inches above the center, and the other 29
inches above the center. The panel delaminated
with the bearing face separating from the

"ferofoam" and non-bearing face (plate 16).
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Panel 7 - 1

Refer.to fig. 26 for dimensions and reinforcement,

and fig. 27 for load-strain-characteristics.

As -the load was applied.the-panel. started to - .
deflect, inwards so- that.the outside surface - ...
of ~the ‘load bearing face .was being:put into ..
compression due to the-lateral deflection. -

Two tension cracks appearéd on the non-bearing
face at a load of 36 kips, or 1.5 ksi stress.

The cracks were 5 inches and 25 inches below

the center of the panel. .The load started to
drop off and the deflection started to creep

when the cracks gppeared. As the load was increased
to 50 kips, or 2.1 ksi stress, two more tension
cracks appesred on the non-bearing face. These
cracks were 10 inches and 20 inches above the
center of the panel. The guages were removed

at 52.4 kips, as the panel was creeping fairly
quickly. The load dropped to 46.4 kips in about
10 minutes. The panel was then loaded to 56./

kips, or 2.35 ksi stress, when failure occured,



The panel broke §ompletely in two., The failure
was step-like, occuring 6 inches above the

center on the bearing face and $ inches above _
the center on the "Aerofoam" and non-bearing
face. Delamination of the bearing face from

the "Aerofoam" and non-bearing face was visible
for 2 to 3 feet down from. the break on the bottom
part of the panel. There was no visiblerdelam—

ination on the top part of the panel (plate 17).
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Panel 7 - 2

Refer to fig. 26 for dimensions and reinforcement,

and fig., 28 for load—strainvcharacteristics.

As the load was applied the panel started to
deflect inwards so that the outside surface

of the load bearing face was being put into
compression due to the lateral deflection. The
panel was loaded to 48 kips, or 2.0 ksi stress,
when a tension crack appesred on the noh—bearing
face, 10 inéheé below the center of the panel.
The load dropped to about 45 kips in 5 minutes,
and was then increased to 56 kips. The guages |
were removed at this load, as the panel wgs
creeping rather quickly. Two more tension cracks
appeared on the non-bearing face at 56 kips.

They were 2 inches above the center and 26 inches
below the center. The load dropped to 51 kips

" in 12 minutes. The load was then increased to
64.3 kips, or 2.7 ksi stress, where it remgined
“constant as pumping contimued. When the pumping

was stopped, the load immediately dropped to 60
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kips and the panel failed. The panel broke
completely in two at 10 inches below the center.
Delamination of the bearing face from the
"Aerofoam" and non-bearing face was visible on

the lower part of the panel only (plate 18).
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Panel 7 - 3

Refer to fig. 26 for dimensions and reinforcement,

and fig. 29 for load-strain characteristics.

As the load was applied the panel started to
deflect outwards so that the outside surfacé

- of the load bearing face was being put into
tension due to the lateral deflection. The

panel was loaded to 44 kips, at which point the
deflection started to creep fairly quickly and the
guages were removed. The load had held fairly

steadily up until this point, but dropped off

to 40 kips during the next 10 minutes. The load was

increased to 52.4 kips, or 2.2 ksi stress, and the
panel failed. The failure was a combination of
buckling and delamination. The failure crack was
1.5 inches above the cenﬁer, on the bearing face
and 8 inches above the center, on the non-bearing
face. HNumerous tension cracks appeared on the
bearing face, immediately before failure. These
cracks were situated from 3 feet below the center

to 2.5 feet above the center. Delamination of
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the bearing face from the "Aerofoam" and
non~bearing face occured for the bottom 6 feet

of the panel only (plate 19).
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Panel 4 -~ 1

Refer to fig. 30 for dimensions and reinforcement,

and fig. 31 for load-strain characteristics.

As the load was applied the panel started to
deflect outwards so that the outside surface

of the load bearing face was being put into
tension due to the lateral deflection. The
panel started to creep at a load of 77 kips,

or 1.6 ksi stress. The load held fairly steadily
up to 113 kips. The guages were removed at this
point and the load dropped off to 109 kips in

5 minutes. The panel was loaded to 138.4 kips,
or 2.9 ksi stress, and allowed to stand. The
load immediately dropped off to 129 kips and the
panel failed. The failure was a combination of
delamination and buckling. The failure crack

on the load bearing face was 6 inches above the
center. Concréte was broken out of the load
bearing face for a distance of 9 inches above

the failure crack. About 2 inches of reinforcing

steel was exposed in the vicinity of the break.
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There were two cracks on the non-bearing face—

one & inches below the center, and the other 2
feet above the center. Total delamination had
occured. The bearing face separated from the
"Aerofoam" and non-bearing face for all but

2 feet of the panel's length. The bearing
face separated from the "Aerofoam" and non-bearing
face for the bottom 2 feet of the panel. A
Joint in the "Aerofoam" occured at this point,
and for the next 2 feet the non-bearing face
separated from the "Aerofoam" and load bearing
Tace. There was then a 6 inch transition zone,
where the "Aerofoam" left the bearing face and
joined the non-bearing face, for the rest of

the panel's length (plate 20).
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Panel 4 - 2

Refer to fig. 30 for dimensions and reinforcement,

and fig. 32 for load-strain characteristics.

As the load was applied the panel started to
deflect outwards so that the outéide surface

of the load bearing face was being put into
tension due to the lateral deflection. The

panel was loaded to 109 kips, or 2.3 ksi stress,
and %llowad to stand. Delamination of the bearing
face from the "Aerofoam" and non-bearing face

was visible on the bottom 6 feet of the panel.

The deflection was increasing at a good rate as

the guages were removed. The load dropped off
continuously and read 97 kips in 10 minutes.

The load continued to drop off slowly and the
panel failed 5 minutes later, at a load of about

93 kips. Failure was a combination of buckling
and delamination. The failure crack was 9

inches up from the center on the bearing face

and 10 inches up from the center on the non~begring
face. Total delamination occured with the bearing
face separating from the "Aerofoam" and non-bearing

face (plate 21).
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Panel 4 = 3 7 "o

Refer to fig. 30 for dimensions and reinforcement,

and fig. 31 for load<strain Gharécteristics.

As the load ‘was applied “the panel started o

deflect inwards so that the outside surface = -

of ‘the 104d béaring face wis béing’ put inte
compression dué to the -lateral deflection.

The panel was loaded to 60 kips when two tension
cracks were noticed on the non-bearing face.

The first crack was 26 inches above the center

and was through the entire section. The second
crack was 2 inches above the center and was only 6
inches through the section. The load dropped

to 56 kips in 10 minutes. The second tension

crack had extended another 2 inches at 81 kips,

and another inch at 105 kips. The crack was through
the entire section at a load of 109 kips. The

panel was loaded to 128.8 kips, or 2.7 ksi stress.
At this load the panel started to creep rapidly

and the guages were removed. The load was inecreased

to 178.4 kips, or 3.7 ksi stress, and then dropped

- off to 172.2 kips, when the panel failed. There




was no visible evidence of delamination in the

panel. The failure appesgred to be due wholly
to buckling. The failure crack on the bearing
face was 1 inch up from the center. One to two
inches of concrete had been blown out of the
besring face, in the vicinity of the failure
crack, for a distance of 8 inches up the panel.
The failure crack on the non-bearing face was

11 inches above center.
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Panel 6 ~ 1 -

Refer to ' fig. 34 for dimensions-and-reinforcement,

and fig. 35 for load-strain characteristics,

As.the load was applied the panel started-to
deflect inwgrds so that the “oubside surface’ -
of “the-load bearing face was being put-into: -
compression at-first, .due:to the lateral deflection.
This panel was cracked «in two places on the: -~
non~begring face, while being placed. into the
test frames The eracks were 14 and 34 inches.
above the center. The panel was loaded to
85.4 kips, or 3.5 ksi stress. At this load,
the panel was creeping fairly rapidly and the
guages were removed., The load was increased
to 95.3 kips, or 3.9 ksi stress, when failure
occured. The failure was g combination of
delamination and buckling. Total delamination
occured with the begring face separating from
the "Aerofoan" and non~-bearing face. The non-
bearing face did not break through completely.

The bearing face broke at 2 inches below the
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center. There were approximately 9 cracks

on the bearing face, at a distance of from 5

to 8 feet from the bottom of the panel (plate 22).
The reason for the cracks on the load besring
face was a reversal in deflection that occured
near the end of the test. The guages were
renoved before the panel deflected back to its
original position, but by the end of the test

it had most probably passed through its original
position and placed the outside surface of the
load bearing face intc tension due to the

change in direction of the lateral deflection.
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Panel 6 - 2

Refer to fig, 34 for dimensions and ‘reinforcement,

and fig. 36 for load-strain characteristics.

As the load was applied the panel started to
deflect inwards so that the outside surface

of ‘the load bearing face was being put into

There was less than 0.015 inchés change ‘in the
center guages as the panel was loaded to 30

kips. The deflection then changed direction

and the outside surface of the load bearing

face went from compression to tension due to

the change in the lateral deflection. The

panel wgs loaded to 77 kips, or 3.2 ksi stress. The
panel started to creep rapidly at this load and the
guages were removed. The load dropped to 72.7 kips
in about 5 minutes. The load was increased to 85.4
kips and failure occured. The non-bearing face

did not crack through. The failure crack on the
bearing face was 206 inches below center. Delam-

ination occured from the bottom of the panel

9t




to about 6 inches below the center. The non-

begring face separated from the "Aerofoam" and
bearing face for the bottom 6 inches of the

panel. The bearing face then separated from

the "Aerofoam" and non-bearing face for the

next 15 inches. There was a joint in the
"Aerofoamﬁ at this position and the delamination
again changed back to where the non-bearing

face was glone. This type of separation continued

until delamination was no longer visible (plate 23).
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Panel 6 - 3

Refer to fig. 34 for dimensions and reinforcement,

and fig. 37 for load-strain chsracteristics.

As the load was applied the panel started to
deflect outwards so that the outside surface

of the load bearing face was being put into
tension due to the lateral deflection. Delamination
had started td oceur, and was visible very early
in the test. The deflection was greater than
0.46 inches at a load of 14.5 kips, or 0.6 ksi
stress, Delamination of the bearing face from
the "Aerofoam" and non~bearing face was visible
from the center of the panel to the top. Numerous
tension cracks appeared on the bearing face.

These cracks were spaced from the center of the
panel to within about 1 foot of.the top. The
deflection continued to increase rapidly as the
load was applied. The guages were removed at

a load of 24.3 kips, or 1.01 ksi stress. The
deflection was greater than 0.7 inches at this

load. The top part of the panel continued to
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delaminate and a gap of up to half an inch
could be seen between the bearing face and the
"Aerofoam". The panel failed in delamination
at a load of 28.3 kips. At failure, there were

as many as 14 tension cracks on the bearing

face, none of which could be called a failure

crack. There was no visible delamination of

the bottom 4 feet of the panel (plate 24 and 25).
The buckling of the panel was strictly from the
center to the top, and all but one of the cracks
on the load bearing face was above the center of

the panel.
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Panel 3 - 1

Refer to fig. 38 for dimensions and reinforcement,

and fig. 39 for load-strain characteristics.

As’the load was applied the panel started toA
deflect outwards, so that the oufside surface
of the load bearing face was being put into
tension due to the lateral deflection. The
load started to drop off and the deflection
started to creep, at a load of about 64 kips.
The guages were removed ot 72.7 kips, or 1.5
ksi stress. The load dropped off to 66./ kips
in 10 minutes. The panel was then loaded to
97.3 kips, or 2.0 ksi stress, at which load it
failed. No cracks were noticed on the panel
before failure. The panel completely delaminated,
with the bearing face separating from the
"Aerofoam" and non-bearing face. The bearing
face broke through, 18 inches above the center.
The non-bearing face did not break through, but
did have two cracks-—at 5 and 18 inches above

the center (plate 26).
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Panel 3 -~ 2

Refer to fig. 38 for dimensions and reinforcement,

and fig. 40 for load-strain characteristics.

As the load was applied the panel started to
deflect outwards so that the outside surface

of the load bearing face was being put into
tension due to the lateral deflection. The load
held well as the panel was loaded to 85 kips.
The guages were removed st a load of 105.3

kips, or 2.2 ksi stress, as the deflection

had started to increase rapidly. The deflection
increased as the load continued to drop off.
Numerous tension cracks appeared on the bearing
face, from 1 foot below the center to 2 feet
above the center. Delamination was visible at
the top of the panel. The load dropped fairly
quickly to 97.3 kips and then continued to drop
. off slowly. The load reached about 93.3 kips

in 10 minutes, and the panel failedf Total
delamination of the bearing face from the

"Aerofoam" and non-bearing face occured. There

103




were 18 tension cracks on the bearing face at
failure, The failure crack was 10 inches above
the center on the load bearing face. There were
4 cracks on the non-bearing face at 8 inches
down from the center, and 4, 9, and 21 inches

up from the center (plate 27).
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Panel 3 ~ 3

Refer to fig. 38 for dimensions and reinforcement,

and fig. 41 for load~strain characteristics.

As the load was applied the panel started to

deflect inwards so that the outside surface

of the load bearing face was being put into
compression due to the latersl deflection.

At a load of 64 kips, delamination of the top

2 to 3 feet of the panel became noticeable.

The bearing face had separated from the "Aerofoam"
and non-bearing face. The load was increased to
101 kips. A tension crack appeared on the
non~besring face, 6 inches above the center.

The panel had started to creep at 101 kips and
the guages were removed st 105 kips. The load

was increased to 120 kips, or 2.5 ksi stress, and

a picture was taken of the top part of the
panel (plate 28). The load was then increased

to 140.3 kips, at which load the panel failed.

Total delamination occured with the bearing

face separating from the "Aerofoam" and non-begring
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face. The failure crack was 15 inches sbove

center on the bearing face and 17 inches above

center on the non-bearing face (plate 29).
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Panel 1 - 1

Refer to fig. 42 for dimensions and reinforcement,

and fig. 43 for load-strain characteristics.

As the load was applied the panel started to
deflect inwards so that the outside surface

of the load bearing face was being put into
compression due to the lateral deflection.

A tension crack appeared, 10 inches up from

the center on the non~bearing face, at a 25

kip load. The load was increased to 46 kips
when another tension crack appeared on the
non-bearing face, 21 inches above the center.
The panel was then loaded to 60.3 kips, or 2.5
ksi stress. The deflection increased rapidly

at this load. The guages were recorded and
removed, while the panel was still creeping.
Two ﬁension cracks appeared on the non-bearing
face, 7 and 22 inches below the center. The load
dropped to 54.4 kips in 10 minutes, and the
deflection appeared to have stopped. The panel |

was allowed to stand for one and a half hours.
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The load had dropped to 49 kips by the end of
this time. The load was then incregsed very
quickly and the panel failed at s load of 52.4
kips. The panel buckled, with the failure

crack occuring 1 inch above the center, on the
non-bearing face, and right at the center on the
bearing face. There was very slight visible
delamination in the vicinity of the failure
crack., A vertical crack ran between the bearing
face and the "Aerofoam", for a distance of 1

to 2 feet on either gide of the failure crack

(plate 30),
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Panel 1 ~ 2

Refer to fig. 42 for dimensions and reinforcement,

and fig. 44 for load-strain characteristics.

As the load was applied the panel started to
deflect inwards so that the outside surface

of the load bearing face was being put into
compression due to the lateral deflection._

The panel started to creep and the load starﬁéd
to drop off at a load of about 50 kips. The
panel was loaded to 64.3 kips, or 2.7 ksi stress.
Two tension cracks opened up on the non~bearing
face, 14 inches on either side of the céntef.

The load immediately dropped off and the” panel
began to creep quickly. The load dropped off

to 61 kips in 10 minutes and was then reloaded

to 64.3 kips. The deflection increased more than
0.3 inches during the reloading. Two more tension
cracks appeared on the non~bearing face, 3

and 22 inches beléw the center. The top and‘_ﬁ
 bottom guages were removed, leaving only the

center guages on the panel. The panel was allowed

113




to stand for two hours. The load dropped to

5244 -kips and the guages increased by 0.3 inches
during this time. The center guages were removed.
The load was increased very quickly‘to 60 kips

and the panel failed. Failure was mostly buckling
along with some visible delamination. The failure
crack was 3 inches below center on the bearing
face and 2 inches below center on the non-begring
face. A splitting of the bearing face from the
"Aerofoam" and non-bearing face was visible for

about 3 feet up from the failure crack (plate 31).
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Panel 1 - 3

Refer to fig. 42 for. dimensions and. reinforcement,

and fig. 45 for load-strain characteristics.

As the load.was applied the panel started to. ..
deflect;inwa?ds«so;that~thegoutside,surﬁace

of the load bearing face was being put into -
compression due to. the lateral deflection. .

A tension crack was. noticed-on the non-besring. ., . -
face, at a load of 36.4 kips. The crack was 13
inches above the center and only went half

way through the section. A similar crack was
noticed at a load of 52.4 kips. This crack was

15 inches below the center on the non-bearing

face. As the load reached 60.3 kips, or 2.7

ksi stress, another ecrack opened on the non-bearing
face. This crack went through the entire section
and was 2 inches above the center. The two other
cracks also cracked through the entire section

at 60.3 kips. The load dropped off to 58.3

kips in 10 minutés. The panel was creeping

fairly quickly and the guages were removed
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(plate 32). The load continued to drop to

53 kips. The panel was then reloaded to\64.3
kips, when failure occured. The panel broke
completely inltwo. The failure cracks were

8 inches below center on the bearing face and

7 inches below center on the non-bearing face.
There was no visible delamination in the bottom
part of the panel. The top part of the panel

appeared to be almost completely delaminated,

with the bearing face splitting from the "Aerofoam"

and non-bearing face.
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Panel.2 - 1

Refer to fig. 46 for dimensions and reinforcement,

and fig, 47 for load~strain characteristics.

This panel had.a number of shrinkage cracks

on the non~besring face: - These cracks were about
half way through the section and did not run

to either edge. They were situated at 40,

33, 25, and 13 inches below the center, and 7 inches
above the center. As the load was applied the

panel started to deflect inwards so that the

outside surface of the load bearing face was

being put into compression due to the lateral
deflection. At a load of 85.4 kips, the crack

7 inches above the center had cracked through

to one edge. The cracks at 7 inches above center
and 13 inches below center were cracked through

the entire section, at a load of 152 kips (plate 33).
The load was increased to 163.9 kips, or 3.4

ksi stress. All the original shrinkage cracks

went through and another one opened up at 22

inches above the center, on the non-~bearing

11.9;




face. The load dropped to 156 kips in 25 minutes.

Another crack opened 2 inches below the center,
on the non-bearing face. As soon as this crack
opened, the deflection increased 0.04 inches.
The load continued to drop off and had reached
150 kips in an hour and a half. The panel was

then unloaded and removed from the frame.
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Panel 2 -~ 21

Refer to fig. 46 fof dimensions and reinforcement,

and fig. 48 for load-strain characteristics.

As the load was applied the panel started to
deflect inwards so that the outside surface

of the load bearing face was being put into
compression due to the lateral deflection.

There was a very small increase in deflection

as the panel was loaded. The deflection was less
than 0.02 inches at a load of 44 kips, or 0,9

ksi stress. As the load was increased from 44
kips, the deflection changed direction and the
panel started to move back towards the original
position. The panel was still moving back towards
the original position at a load of 105 kips.

The load had started to drop off slightly, but
the panel had not started to creep, at a load

of 125 kips. The panel passed through its
original position at a load of 144 kips, or 3.0)
ksi stress. The panel began to creep very slowly

at a load of 164 kips. The panel was loaded to
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184.6 kips, or 3.85 ksi stress, and allowed to

stand for 18 hours. The load dropped to 158
kips and the deflection increased 0.25 inches
during the 18 hours. The panel was unloaded
in 20 kip increments, and the deflection recorded.
There was a permanent set of 0.125 inches at the
center of the panel. There was no visible
evidence of delamination having occured, and there
were no cracks anywhere on the panel. The panel
was taken out of the test frame, rotated 180°
about the vertical axis, and replaced in the
test frame to be retested as panel number 2 - 2

~2
(plate 34).
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Panel 2 - 22

Refer to fig. 46 for dimensions and reinforcement,

and fig. 49 for load-strain characteristics.

As the load was applied the panel started to

deflect inwards so that the outside surface

of the load bearing face was being put into

compression due to the lateral deflection.

There was a fairly small increase in deflection,

as the panel was loaded. The deflection was less
than 0,06 inches at a load of 96 kips, or 2.0

ksi stress. As the load was increased from

96 kips, the deflection changed direction and

the panel started to move back towards the original
position. The load started to drop off slowly

at a load of about 144 kips, or 3.0 ksi stress.

The panel had started to creep slowly at a load

of 154 kips. The panel passed through the original
position at a load of 162 kips, or 3.4 ksi stress.

The panel was loaded to 176.3 kips, or 3.7 ksi

stress, and allowed to stand. The load dropped

to 172.2 kips in 6 minutes, and the guages were
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removed. The load dropped off to 163.5 kips
during the next hour and a half., The panel

was quickly loaded to 182.5 kips, when failure
occured. The failure was a combination of
delamination and buckling. The bearing face
separated from the "Aerofoam" and non-bearing
face for the top 5 feet of the panel. The failure
-crack was 33 inches above the center on the
non~bearing face, and 28 inches above center

on the bearing face. A small amount of concrete
blew out around the failure crack, on the bearing

faceo
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6.2 Panel Deflection

Analyzing any one psrticular panel as a whole,

one would expect the deflection to be away from
the load bearing face due to the eccentric load,
such that it would be put into compression due

to the lateral deflection. As is evident

from the Stress - Deflection graphs, this happened
in only 15 of the 31 tests. In 12 of the 31
tests, the deflection was such that the load
bearing face was put into tension and in the
remaining 4 of the 31 tests, the deflection was
such that the load bearing face went from
compression to tension. This behaviour is

perhaps best explained by looking at the load
bearing face itself. As far as the load bearing
face is concerned, it has no preference as to
which way it will deflect. If we now look at.

the panel as a whole, it is evident that it will
deflect into that shape which requires the least
energy to assume. In order for the load bearing
face to deflect inwards and be put into compression,

a shear stress will be set up all along the
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interface between the load bearing face and the

"Aerofoam" insulation. If the bond between the

"Aerofoam" insulation and the concrete load

bearing face is strong enough, a shear stress
should be set up and the panel should deflect
in, so that the load bearing face goes into

compression. If, on the other hand, the bond

between the "Aerofoam! insulation and the concrete

load bearing face is, for some reason, not strong
enough, it may require less energy to break the
bond between the insulation and concrete rather
than set up é shear stress all along it. This
should result in a separation of the insulation
from the load bearing face, at the center of the
panel. The load bearing face should then deflect
out, and the outside surface would thus be placed
into tension due to the lateral deflection. This

explanation appears to be backed up by a majority

of the test results. Ten of the 12 panels that
deflected out, such that the load bearing face

went into tension, did actually separate at the

“interface between the "Aerofoam" insulation

and the concrete load bearing face. WNine of the
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15 panels that deflected in, such that the load
bearing face went into compfession, did actually
compress the insulation between the two concrete
faces. One of the panels that deflected in so

that the load bearing face was put into compression
had the insulation compressed at the start of

the test, but it then separated from the concrete
load bearing face as the panel deflection reversed
direction. Three of the 4 panels that went from
compression into tension had the insulation

compressed,

As has already been stated in the discussion

of each individual test, there was a fair amount
of cracking in over half of the panels. In most
cases cracks would appear on the non-bearing face
well before the ultimate load was reached. These
cracks, would in turn cause an increase in
deflection. Yet, if loading had been ceased

at the first appearance of cracking, the panels
would easily have been able to maintain that
load. This is backed up by the fact that, even

with the cracking and deflection, the panels

131




were still able to maintain increasing loads.

The panels, as a whole, exhibited a fairly good
ductile behaviour, being able to maintain fairly
substantial loads, when conditions were such that
there were many surface cracks and increasing

deflections.

In a solid panel, when a crack appears on the
tension surface the ultimate capacity of the

panel is close at hand. If more load was applied,
the crack would continue to get larger and failure
would most certainly occur. This, however, is

not necessarily the case with load bearing

sandwich panels. If a sandwich panel has deflected
(so that the outside surface of the load bearing
Tace has been put into tension due to the lateral
deflection), and a crack occurs on the load bearing
face, the ultimate capacity of the panel may still
be a long way off. As further load is applied,

the deflection will continue to increase and the
crack will go further into the concrete section.

As this happens, the concrete agrea of the load

bearing face through which the load is transferred,
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gets smaller. This increases the compressive

stress in the viecinity of the crack. A4s the

deflection increases, the bending stress in

the vicinity of the crack also increases. (It
is this type of action which in a solid panel
causes failure immediately following the opening

of a crack.)

The test panels deflected such that there were
tension cracks on the load bearing face in 15

of the tests. In 12 of these tests the cracks
did not appear until immediately before failure.
In the remaining 3 tests however, (these being

9 -1, 10 = 1, and 6 -~ 3) there was a difference
of more than 400 psi between the stress at which
the cracks opened and the stress at which the
panels failed., This would seem to indicate that

there was some sort of a stress transfer between

the load bearing and non-bearing faces. It is
most probable that some of the bending stress

was transferred through the "Aerofoam" insulation

and into the concrete non-bearing face in the
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vieinity of.the cracks. . .
6.3 Panel Height

From the graphs of fult/f'c vs h/tb:and h/tt,
figs. 50, and 51, the scatter makes it difficult
to draw any one particular line. The same
commént is applicable to the graphs of fult/Fa

and fy)4/f, ve Height, Fig. 52. Bearing the

results of these graphs in mind, the author believes

it would be s;fe to aésume that, in the height
range of 8 to 12 feet, or h/ty from 12 to 27,

the change in height, or h/ty ratio, did not

meke a very large difference in the ultimate
stress that the panels took. The general downward
trend that would be expected in the ultimate
stress, as the b/t ratio increased did not appear

to any great extent in thé test results,
6.4 Reinforcement Rgtio

From the results of the graph of fu14/F, and

fu14/Tcr VS Steel Ratio, fig. 53, the author
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believes it would be safe to :assume: that increasing
the steel in the load begring face does not
increase the ultimgte stress of the panel at all.
The panels with minimum steel were as strong,

if not stronger, than those with two and three
times the steel in the load bearing face. The
only difference, if any, that the increase in
steel appeared to make was a slight reduction

in the panel's deflection. In 19 of the 29 panels,
cfacks appeared long before the ultimate load

was reached. Five of the six 8 foot panels and
four of the five 12 foot panels, all‘having
minimum steel, cracked early in the tests. Three
of the six 10 foot panels, having minimum steel
cracked egrly in the tests. Three of the six

10 foot panels having 2 times minimum steel
cracked early in the tests, and two of the six

10 foot panels having 3 times minimum steel,

cracked egrly in the tests.
6.5 Shegr Connectors

The presence of only minimal shear connectors
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in all the test panels did not cause any problems,

even with the fairly large loads. The shear

connectors not only hold the two concrete faces

together, they also act to control the location
of cracks. In a large majority of the panels,
the closest crack to the center of the panel
was 2 inches, and in no case did failure occur

within 1 inch of the center. In panel 6 - 3

(plate 24), the upper half of the panel delaminated
and numerous cracks appeared on it., Both the
delamination and cracking had pretty well ceased

at the center of the panel. The control on the
delamination and cracking is believed to have

been caused by the presence of a shear connector

at the center of the panel.

6.6 Insulation

As is evident from the graphs fig. 1, 2, 4, and 6,
of which the results are shown in Table 3, "Styrofoam"

has better qualities as a core material than

"Aerofoam", for use in load bearing sandwich

panels. It is the belief of the author that
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delamination of panels would be greatly reduced

and the f ., values much less scattered if
"Styrofoam" had been used rather than "Aerofoam"

in the test panels.

Table 3
Ecomp Gc ‘Efension
psi. psi -~ psi
"Styrofoam" 750 625 850
"Aerofoam" 210 454, 330

The delamination, in all but two isolated cases,
was such that the load bearing face separated

from the "Aerofoam" insulation and the non~bearing
face. The two exceptions happened for about

2 feet at the bottom of panels 4 - 1 and 6 - 2.

In both cases, the "Aerofoam" insulation had

a joint at the spot where it separated from the
non-bearing face. It is for this reason that

the author recommends the use of continuous

pieces of insulation iﬁ the manufacturing of

load bearing sandwich panels.
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6,7 Load Prediction

It is the belief of the author th%t the A, C. I,
h

formula, Fa.: o2 f'c [ - QO te) , 1s really not
applicable for design loads on load bearing
sandwich panels. The results shown in Table 1,
show that the only way to get.reasonable'values
for Fa is to use the entire panel thickness as

te in the formula. This leads to safety factors,
‘which vary from 1.58 to 4.10, with 20 of 31

falling under the value of 3.00.

The use of this formula for design purposes would
raise the question as to what to use for the
value of te. As has been stated, reasonable
~values of Fa result Ehen the entire panel thickness
is used as ty. The %; values range from 12.80
to 26.20 for these cases. Carrying this idea
to an exﬁreme, it would be quite possible to‘
design a panel which had a very thick insulation
core, but relativelg thin concrete face, and

hence a fairly low %; ratio. This would lead

to a fairly high Fé value, when, in fact, the
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panel may not be safe under that particular

design load,

A more reasonable approach towards a design
formula appears to be the use of a modified
version of Dr., E. Krynick's formuls for £

Using one half of fop 28 a design loads yields

safety factors as shown in Table 2. These values
range from 1.62 to 6.60 where only 5 of 31 are
below 3.00 and 4 of these five are above 2.60.
The value of 1.62 comes from test panel 6 - 3,
which as has been previously stated, delaminated
and failed at a very low stress and is not

believed to have been an average test panel.,

The author would therefore like to propose, for

design, the use of:

for
Taesign = 2

which gives a mean safety factor of 4,31 for

this series of tests.
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Table 2

14 4

PANEL — fyi4 5

psi pei
9 ~ 1 2265 762
9 -2 2350 759
9 -3 2015 760
10- 1 2685 62/
10—~ 2 3505 622
10~ 3 3765 624,
8 -~ 1 2770 738
g -2 2855 7,8
8 - 3 2100 744
5 -1 3850 618
5 -12 3635 618
52 4090 618
5~3 2885 618
7 -1 2350 739
7 -2 2680 T4
7 -3 2180 74T
L -2 2275 615
4~ 3 3720 615
6 -1 3975 738
6 ~2 3560 743
6 -3 1180 733
3 -1 2030 610
3 -2 2195 614
3-3 2935 618
1 -1 2515 714
1 -2 2680 724,
1 -3 2680 720
2 -1 3420 608
2 =21 3850 603
2 =22 3805 603




6.8 Code Restrictions

Load bearing'sandwich panels go unmentioned

in both Canadian and American building codes.

The closest the codes come to load bearing
sandwich panels is to mention load bearing walls.
The National Building Code of Canada 19655,
places the following restrictions on load bearing

walls:

"4e5.8.3 (1)
(a) for walls subject to compression
over the whole of the critical seection the average

compressive stress shall not exceed
[ - @]
feo = 0.225 £, - 40 t

where h = vertical distance between supports

d—
i}

thickness of walls
(4) Bearing walls shall have a thickness
of at least 1/25 of the unsupported height or

width, whichever is the shorter.!
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The A. C. I. counterpart to the N. B, C. formula

for compressive stress has been discussed in
sections 5 and 6.7. These formulas differ by
12.5%, due strictly to the use of 0.200 £

in the A, C. I. formula and 0.225 f'c in the

N. B. C. formula. The comments made in sections‘
5 and 6.7 on the A. C. I. formula also apply

to the N. B. C. formula.

3
In order to get a positive value from the [; - (Z%W%) ]
part of the formula a minimum t of more than
2¢4y 3.0, and 3.6 inches must be used on 8,
10, and 12 foot panels respectively. Using a
t of 1/25 of the unsupported height results
in minimum %t values of 3.84, 4.80; and 5.76
inches for the 8, 10, and 12 foot panels res-
pectively. This restriction alone would allow
the use of only the three 8 foot panelsvwhich

had a 4 inch load bearing face.
As is apparent from the panel test results, all

of the panels carried substantial loads, and

could definitely be used to advantage in the
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construction industry.
It appears to the author that the current code

restrictions for load bearing walls are not strictly

applicable to load bearing sandwich panels.
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VII. CONCLUSIONS

3
h
The equation F = (.2 or .225) 1ot - (40 t )

e
is not applicable to load bearing sandwich panels.
The results obtained are overly conservative and
in some cases yield negative values to panels

which had a fairly high ultimate strength.

A modified version of Dr. E. Krynicki's equation

for the critigal stress per running foot,
Per (nw)< DS

t, = S1¢ + (nm)< D, gave much more reasonable
results when appliéd to the test panels.. This
equation cgh befré;aily applied after a simple
lab test has beééﬁ?érfofmed toﬂgbtain the value

of the shear modulus of the core material, Go.

The use of one half of the value obtained from
Dr. E. Krynicki's equation, as a design stress,
appeared to give relatively good safety factors

to all panels tested.
The results of the tests performed on both the

"Styrofoam" and "Aerofoam" core material suggest

the use of "Styrofoam" in load begring sandwich
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panels, due to its higher G, value of 0.625

ksi, as compared to 0.454 ksi for "Aerofoam".

There was no marked change in the load carrying
abilities of panels which had variations in
height of from 96 to 144 inches, or variations in
%Z of from 12 to 27, or variations in the

reinforcement ratio in the load bearing face

of from 1 to 2 to 3.

The results of the panel tests themselves indicate
the practicality of using load bearing sandwich

panels,

149



VIII. RECOMMENDATIONS

It is the recommendation of the author that further

tests on load bearing sandwich panels of similar
and increased height, and %E ratios be conducted to:
for

Substantiate the use of 2 as the design
stress per running foot.

Investigate panel behaviour with more
and different kinds éf shear connectors.

Investigate panel behaviour with steel
ratios léss than that allowed by the code.

Investigate the effect of creep and
shrinkage on delamination and deflection of
panels under long term loading.

In&estigate the long term effect of high
varigtions in termperéture on the outside face of

the panels.

The author would also like to recommend the
consideration of adoption of load bearing sandwich
panels into the codes along with their own set

of design restrictions.

150




IX. APPENDICES

9.1 Appendix A: Load - Deflection Readings

Guages 1, 2, and 3, were on the load bearing face.
Guages 4, 5, and 6, were on the non-load bearing face.
Guages 1 and 4 were on the centerline of the panel, 6
inches down from the top. Guages 3 and 6 were on the
centerline of the panel, 6 inches up from the bottom.

Guages 2 and 5 were at the center of the panel,

The data had to be broken down before the stress vs
deflection graphs could be drawn. The movement

of guages 1 and 3 had to be aversged to see how
their motion affected the movement of guage 2.

If their motion was in the same direction as that
of guage 2 the averaged value was subtrscted from
the guage 2 reading. If the aversged value of guages
1 and 3 was in the opposite direction as that of
guage 2 it was added to the guage 2 reading. The
Same procedure was followed with: guages 4, 5, and 6,
The final difference between the guage 2 and guage

5 reading was also plotted on the stress vs deflectiom

graphs.
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Poured - July 25/69

Panel 9 - 1

Tested =

igast 7/69

LOAD ‘GUAGE BREADINGS
PUMP  ACTUAL  STRESS (inches X 1073) ; )
~psi___ kips ksi 1 2 3 f B 6.
0 0 0 5-00 1000 6=00 500  15-00  3-00
400 10.00 W42 ~03 =33 =10 4=98  14-69 2-91
600 15.00 .62 -06 =54, =27 =95 =50 ~75
800 20.00 +83 -09 L =65 =40 =94 =4 -63
1000 24.25 1,01 -12 =80 =54 =86 =26 =49
1200 28,28  1.18 =21 11-02 =70 =73 =02 =22
1400 32.32  1.35 25  i=2j =75 =68 13282 =16
1600 36,36 . 1.51 -33 =62 =82 -56 =39 -05
1800 40.40  1.68 =41 12-14 <87 =4h,  12-88 1=94
2000 Lhodde 1,85 ~49 ~66 =92 =33 =34, =85
2200 48.41 2,02 -65  13-91 7-03 =05  11=05 =59
2400 52,38 2,18 5-81  15-23 7-18 377 9-73 1=31
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Panel 9 = 2

Poured ~ July 29/69 Tested - August 11/69
LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 10™3)
psi kips ksi 1 2 3 4 5 6
0 0 0 600 10-00 5-00 7-00 10~00 12-00
400 10.00 42 -06 -40 -05 6-95 9-60 11-93
600 15.00 .62 -11 77 -10 -89 =24 -85
800 20.00 .83 -15 11-13 -18 -83 8-83 =77
1000 24.25 1.01 -19 byl =2/, -78 -49 -68
1200 28.28 1.18 =23 -84 -32 ~73 -09 -59 .
1400 32.32 1.35 -26 12-17 -38 68 7-73 -50
1600 36.36 1.51 -29 -57 -45 -62 -30 -40
1800 40,40 1.68 -32 13-05 -53 -54 6-83 -25
2000 Lbyodd, 1.85 -37 -65 -65 4, -19 -03
2200 48,41 2.02 -4 14=45 -80 -31 538 1078
24,00 52.38 2.18 48 1545 6-05 -15 4-38 -43
2200 48441 2.02 -55 16-60 -3 -01 3-2/ -03
2400 52.38 2.18 -59 17-62 -36 5-92 2-14 9-93
2600 56435 2.35 6-65 19-62 6-63 5177 0-10 9-55
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Poured - July 28/69

Panel 9 -~ 3

Tested - August 12/69

LOAD GUAGE READINGS
PUMP  ACTUAL  STHESS (inches X 1072)
psi kips ksi 1 2 3 4 5 6

0 0 0 7-00 1200  20-00 100 500 5-00
400 10.00 A2 6=95  11-45  19-85 -08 -51 -16
600 15,00 .62 -87 -0/, -71 -17 -91 -35
800 20.00 .83 ~73  10-13 -46 -35  6-84 -61
1000 24425 1.01 A 9-50 ~26 ~46 743 -89
1200 28.28  1.18 -56 -02 -02 -55 8-02 619
1250 29.29 1.22 =45 8-21 18-52 -6/, 9-71 8-00
1200 28,28  1.18 -45 -10 ~51 -65 -8 -05
1150 27.27 1.14 ~4d, -00 -48 -65 -95 -15
1100 26,26  1.10 b, 7-94 ~46 -65  10-00 -20
1200 28,28  1.18 =43 -85 ~L5 -66 -08 -2/,
1400 32,32 1.35 -40 ~42 -37 ~70 -50 ~54,
1600 36.36  1.51 234 642 -20 =77 11-48 928
1800 4040 1.68 6=25 5-03  17-98 1-86  12-80  10-80
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Poured - July 29/69

Panel

10 - 1

Tested -

hagust 14/69

LOAD GUAGE READINGS

PUMP  ACTUAL  STHESS (inches X 1072)

psi kips ksi 1 2 3 A 5 6

0 0 0 4=00 3-00 4~00 5-00  15-00 12-00

400 10.00 .21 -02 -18 -02 4-98  14-82 11-98
600 15.00 .31 -06 -38 ~-10 -95 -60 -87
800 20.00 42 -10 -65 -2/, -91 -32 -69
1000 24,25 .51 -14 -90 -3/ %87 -09 -56
1200 28.28 .59 -18 4=13 ~43 -83 1386 ~47
1400 32,32 .67 -21 -3/ -49 -80 -66 -0
1600 36.36 .76 -24 ~56 ~57 -76 ~43 -34
1800 40.40 .84 -28 -81 -6, -58 -16 -27
2000 by o did .93 -31 5-03 -69 -51 12-94 -22
2200 48.41 1.01 =34 -27 -76 wld, ~69 -14
24,00 52.38 = 1.09 -36 -8 ~83 -37 ~47 -05
2600 56.35 1.17 -38 -68 -88 -31 -25 -00
2800 60.32  1.25 ~40 -87 =9, -25 -03 10-90
3000 64,.29 1.34, ~42 6-09 A -20  11-86 -85
2800 60.32 1.25 -43 ~25 5-02 -14 ~69 -76
3000 64.29  1.34 A =38 -03 -12 -58 -72
3200 68.51 1.43 ~45 ~49 ~05 -09 ~bd, - =66
3400 72,73 1.52 -6 -66 ~06 ~06 -32- -62°
3600 76.95 1.60 ~47 -84 -08 -01 -13 -54,
3800 81.17  1.69 -8 7-01 -15 3-96 1093 ~4,
4000 85.39  1.78 -49 -27 -21 -89 =72 =34
4200 89.36 1.86 -51 ~50 =31 -82 -43. -20
400 93.3, 1.9, -53 -80 -36 75 17 -1
4600 97.32 2,03 -5,  8-05 -46 ~69  9-90 = 9.9
4800 101.30 - 2.11 -55 -40 -55 -60 -56 -81
5000 105.27 2.20 -58 ~84, ~72 ~48 -09 =56
5200 109.21 2,28 -58 9-12 -80 -42 8-82 -43
5400 113.15  2.36 -60 ~48 -93 -3/ -43 ~21
5600 117.09 2.44, -61 -92 6-04 27 7-99 8-99
5800 121.03  2.52 62 10-50 -21 -18 41 -71
6000  124.97  2.60 -63  11-19 -39 ~07 6=75 -39
5800 121.03 2.52 -65 ~60 -52 ~-02 -34 -21
6000 124.97  2.60 -65 -92 -61 2-97 5-98 ~04
6200 128.81 2.68 ~67 12-65 -84 -85 -26 767
6000 124.97  2.60 ~67 13-12 -96 -80 4=77 -60
6200 128.81 2.68 ~69 -60 7=-10 -7 -30 -3/
5600 117,09 2.44 -73 15-48 -6/, -61 349 6-46
5500 115,12 2.40 = -80 -75 ~58 -19 -31
5400  113.15 2,36 -7 16-12 ~83 ~-58  2-90 -22
5375 113.00  2.36 -7 =32 - -89 -57 -71 -13
4930 103.90  2.16 77 17-09 8-14 -52 1-96 5173
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Panel 10 = 1 (con't)

LOAD il GUAGE READINGS

PUMP  ACTUAL  STRESS (inches X 107°)
psi kips ksi 1 2 3 4 5 6

4900  103.28  2.15 -77 -10 - =14 -51 ~95 -71
5000  105.27  2.20 ~77 -22 -17 ~50 -83 -67
5200 109.21  2.28 ~78 ~4t, -22 ~48 -59 -57
5400 113.15  2.36 -78 -97 -30 =43 =04 =41
5600 117.09  2.44 478 18-60 845 2-38 0-43 = 5-12
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Panel 10 - 2
Poured - July 30/69 Tested - August 20/69
LOAD GUAGE READINGS
PUMP  ACTUAL (inches X 1072)
psi kips 1 2 3 4 5 6
0 0 5-00 14~00 4~00 1-00 2-00 5-00
400 10.00 4-95 13-29 3-63 -06 -61 -16
600 15.00 -91 14 -63 ~-11 =74 -20
800 20.00 -81 12-99 -62 -15 -87 -22
1000 24.25 -8/, -88 -62 -19 -98 =23
1200 28.28 -80 =73 -63 -23 - 3=11 -22
1400 32.32 77 -63 -6/, -27 =20 -20
1600 36.36 ~75 -53 -65 -30 =31 -23
1800 40.40 =72 ~40 66 -33 -39 -20
2000 Ll odid, ~70 =31 -69 -36 ~46 -15
2200 4841 -68 =25 =73 ~37 =52 -09
24,00 52.38 -66 -17 -7 =40 -6/, -03
2600 56.35 -65 -03 ~78 ~42 =77 -01
2800 60.32 -6, 11-98 ~80 43 ~-80 4-95
3000 64,.29 -63 -92 -83 -4, -86 =90
3200 68.51 -62 -85 -86 -45 -90 ~86
34,00 72.73 -61 -78 -88 -46 ~96 ~81
3600 76.95 -60 -71 -91 =47 4~00 -80
3800 81.17 -59 -6/, ~94 ~48 -05 -78
4000 85.39 ~-58 -56 -97 ~49 ~12 -72
4200 89.36 . -57 ~40 -97 =51 -25 =73
4400 93.34 . -57 -35 4-00 ~-52 ~31 -68
4600 97.32 . -56 =27 -02 -53 -35 ~67
4800 101.30 . -55 -18 ~-07 -54 =41 -59
5000 105.27 . -54 -05 -10 -55 -51 -59
5200 109.21 2.28 -5, 10-99 -14 -56 -56 -53
5400 113.15 2.36 -53 -89 -18 -57 -63 -51
5600 117.09 2 44 -53 -81 -22 -58 =70 =45
5800 121.03 2.52 -52 =71 ~26 -59 =76 -43
6000 124.97 2.60 -51 -59 =30 -59 -88 =35
5750 120.05 2.50 -51 -43 -28 -61 5-05 ~37
5450 114.16 2.38 -50 -16 -2/, -62 ~35 -42
5600 117.09 2.44, ~50 =10 =2/ -63 -40 =41
5800 121.03 2.52 -50 -06 -25 -63 43 -42
6000 124,.97 2.60 -49 ~00 -27 -63 48 -35
6200 128.81 2.68 -48 9-90 ~30 -6/, =51 -36
6400 132.64 2.76: -8 =79 -35 -6/, -61 =30
6300 130.73 2.72 -48 =73 -35 A ~67 -31
6600 136.47 2.85 =48 -61 -40 -65 ~78 24
6800 140.30 2:93 =47 =47 ~bl, ~-66 -87 -22
6650 137.48 2.86 =47 -32 =41 -66 6-02 ~25
6800 140,30 2.93 -47 -26 =41 -66 -09 -2/
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Panel 10 -~ 2 (con't)

LOAD GUAGE READINGS

PUMP  ACTUAL » (inches X 107°)
psi kips ksi 2 3 4 5 6
7000 144.14  3.01 -12 -45 -67 -22 -19
6700  138.38  2.88 866 -36 -69 -73 -29
6600 136,47  2.85 -56 -3 -69 -8 -32
6800 140,30 2.93 ~49 =34 -69 -90 ~30
7000 144.14  3.01 -38 -35 =70 701 ~27
7200 148.09  3.09 -15 -38 -71 -18 ~26
7400 152.05  3.17 7-97 ~40 -71 -35 -23
7600 156,01  3.25 -65 40 -72 66 -19
7800 159.97  3.33 -22 -39 ~73 8-04, -2/
7600 156,01  3.25 6-80 -29 -75 ~40 35
7400 152,05  3.17 -32 -17 -76 -88 -48
7300 150.07  3.14 -19 -14 -76 9-03 -51
7100 146.12  3.05 577 ~06 ~78 -48 -62
7000 144.14  3.01 ~60 -03 -78 64, 66
7200 148.09  3.09 438 -02 -79 =75 -66
7400 152.05 3,17 -33 -02 ~79 ~90 -65
7600 156,01  3.25 ~14 ~00 =79 10=10 66
7800 159.97  3.33 4-87  3-98 -80 -38 ~67
8000  163.93  3.42 4=23 3-91 1-80 1105 47,



Panel 10 - 3
Poured - July 28/69 Tested ~ Aug. 21/69
LOAD . GUAGE READINGS
PUMP ACTUAL STRLSS (inches X 1073) i
psi. kips ksi 1. 2 3 L 5 6 -
L0 0 2.0 4~00  15-00 4~00 700  10<00 15-00
400 10,00 “.21 3-94 14_59 3_91- =11 =35 ,,-os
*800. 20.00 o2 -89 A ~78 =20 =77 =18
1000: 24.25 51 -85 13-98 =73 =26 -90 =19
1200 28.28 - .59 =81 =82 =75 =31 11=00 =19
14,00 32,32 .67 =78 =71 =79 =35 =09 =10
1600 36,36 76 ~75 -63 =8, =39 =12 =07
1800 40440 84 =72 -60 -89 =42 <14 14-99
2000 Ll o, 93 =70 =55 =95 =45 =14 ~94
2200, 48.41 1.01 ~68 =43 =99 =48 =22 =91
20000 4444 93 -68 =38 ~97 ~48 =27 =92
©URR000 . 48441 1,01 -67. L =37 ~97 48 =27 =91
2400 52.38  1.09 =66 ~40 4=05 =49 =25 ~82
2200 4841 1.01 ~66 =36 =05 <49 -28 =83
2400 52.38° 1.09 -66. -36 =05 ~50 -28 =82
2600 56.35 1.17 =65 ~38 =11 =50 ~23 =76
2800 60.32 1.25 ~64, L0 =18 =51 =19 =66
3000 64.29  1.34 -63, -43 =25 =52 =12 =60
32000 68.51  1.43 -62 ~4d, =31 -53 =10 =52
3400 72,73 1.52 -61 REWA & ~37 -53 =03 =48
3600 76.95 1.60: -60: -51 ~45 ~54, 10-99 =38
3400 72.73 1.52 -60° el =43 =54  11=04 =39
3600 76,95  1.60 -60. =47 ~4d; =54 =03 =37
3800 81.17 1.69 -59. L=51 -51 ~55  10-94 =33
4000 85.39 1.78 - =59 -56 ~59 -55 -88 -21
3800 81.17° 1.69 =59 =52 =58 . =55 =92 =220
4000. 85.39 1.78 -59 =53 ‘=59 -55 -91 ~21
4200 89.36  1.86 -58° -58" -65 ~56 -83 =18
4400 93.34 1.94 -58 263 ~72 ~56 =76 -07
4600 97.32 2,03 =58’ -68 ~78 =56 ~66 =04
4800 101.30 2.11 =57 =75 -86 =56 =58  13-95
5000 105.27°  2.20° -56 =81 =94 =56 ~47 -86°
4200 89.36  1.86 =56 - =59 -84, ~58 ~73 -96
4600 97.32 2:03 =56 =59 -83 -57 /A -96-
4800 101.30- 2.1 =56 =63 -87. =57 68 =92
5000 105.27  2.20 -56 -68 -92 ~57 -62 -85
5200 109.21 2.28 ~56 =74 ~-99 ~57 ~53 -75
5400 113.15 ° 2.36 ~56 -82 5-06 ~57 ~41 -71
5600 117.09 2.44 -56 -92 ~14 -57 -28 ~60
5800 121.03 2.52 -55 14=03 -22 -57 -15 -55
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Panel 10 - 3 (con't)

LOAD GUAGE READINGS

PUMP ACTUAL STRESS (inches X 19° )
psi kips ksi 1 2 3 4 5 6
6000  124.97  2.60 ~55 -15 -30 -57 -03 bl
6200 128.81 2.68 -55 -27 -39 ~57 9-91 -32
6400 132.64 2.76 -55 -38 ~46 -57 =77 -26
6600 136 .47 2.85 -55 -54 -58 -57 -61 -1
6800 140.30 2.93 -55 -70 -69 -57 . =44 12-97
7000 144,14  3.01 ~54 -89 -80 -56 =24 -88
7200 148.09 3.09 -54, 15=11 -93 -56 ~01 -73
6800 140.30 2.93 ~54 -13 ~93 -56 -00 -72
7200 148.09 3.09 -54 ~21 -908 ~56 8-93 = =65
e 7400 152.05 3.17 ~54 -35 6-08 -56 ~77 ~54
7600 156,01 3.25 -53 -58 ~19 ~54 -50 =45
7800 159.97 3.33 -53 -87 =33 =54 -18 -27
8000 163.93 3.42 ~53 1627 -50 -53 7-79 -03
8200 168.06 3.50 -53 ~77 -71 -51 -27 11-76
8400 172.20 3.59 ~-54, 17-28 -92 -48 6-78 ~54
8200 168.06 3.50 ~54 o =47 -95 ~-48 -59 -50
8000 163.93 3e42 -54 ~55 -98 -48 -52 -46
7800 159.97 3.33 -54, -63 7-00 ~46 -46 ~43
8200 168,06 3.50 -54 ~81 -10 ~46 =25 -29
8400 172.20  3.59 -5, 18-02 -21 45 -02 -15
8600 176,34 3.68 =54 ~54 -39 ~42 5-49 10-88
8700 178.41 3.72 -55 19-19 -62 -39 4~85 -57
8800 180.48 3.76 -55 20-13 -93 -36 3-91 -18
84,00 172.20 3.59 -56 -88 8=12 -36 =21 9-99
8200 168,06 3.50 -58  21-30 24 -36 2-80 -86
8400 172.20 3.59 ~58 -61 -38 -36 -7 -66
8600 176.34 3.68 58 2206 -56 -36 1-98 =47
6000 124.97 2.60 ~-58 21-39 7--81 =37 279 10-38
7000 14h o4 3.01 -58 -80 - 8-01 -40 -37 -13
7200 148.09 3.09 -58 =99 -11 -39 =17 0-98
7400 152.05 3.17 ~58 22-13 =22 ~39 1-97 -87
7600  156.01  3.25 -58 -37 -32 -39 =77 ~74
7800 159.97 3.33 -58 - ~-57 il -38 -56 -59
8000 163.93 3 042 "59 "81 "'58 -37 ""30 _4—5
8200 168,06 3.50 -59 2304 -71 -36 -06 -31
8400 172.20 3.59 -59 -37 -87 -36 0-72 -13
8600 176 .34 3.68 3-60 23-79 9-03 7-35 0-27 8-93
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Panel 8 -~ 1

Poured -~ July 23/69 Tested - Oct. 2/69
LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 1072)
psi kips ksi 1 2 3 - A 5 6
0 0 0 6-00 700 7-00 6=00 13-00 2-00
400 10.00 42 -19 -78 -16 5-73 12-20 178
600 15.00 .62 -22 8-03 -22 ~69 119/, -69
800 20.00 .83 -25 -29 -29 62 -6/, -58
1000 2425 1.01 =30 -52 -35 -55 -39 -48
1200 28.28 1.18 -36 -77 -43 -49 -12 =37
1400 32.32 1.35 -42 9-09 -55 ~40 10-77 -22
1600 36.36 1.51 -52 ~4d, -69 ~29 -39 -06
1800 40.40 1.68 -61 -84, -78 -18 9-95 0-86
2000 Ly bl 1.85 -68 10-12 -80 -11 65 =79
2200 4841 2.02 -75 ~48 -83 -01 -28 -71
24,00 52.38  2.18 6-26 11-08 7-93 4~86 8-63 0-56
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Poured - July 22/69

Panel 8 - 2

Tested - Oct. 10/69

162

LOAD GUAGE READINGS
PUMP ACTUAL  STRESS (inches X 10’3)

psi kips ksi 1 2 3 A 5 6
0 0 0 2-00 14-00 6-00 5-00 600 6=00
400 10.00 W42 1-96 13-56 5-45 -00 =45 =50
600 15.00 .62 -94 -39 -36 4=97 -60 -62
800 20,00 .83 -93 -25 -30 -97 -72 -70
1000 24,.25 1,01 -93 -15 -28 -93 -80 ~75
1200 28,28 1.18 =94, -08 -25 -9/, -88 -76
1400 32,32 1.35 -93 -00 -22 -92 -93 -76
1600 36,36 1.51 94  12-92 -23 -90 7-03 -71
1800 40.40 1.68 -93 ~86 -23 ~88 -09 ~67
2000 bhodhde  1.85 -91 78 -30 ~86 -20 -50
2200 48,41 2,02 -91 71 -36 -85 =27 ~40
2400 52,38 2,18 ~-90 ~60 -42 -85 -38 -33
2600 56,35  2.35 ~36 ~45 -49 -86 -52 =24
2800 60.32  2.51 -81 -26 -58 -90 -72 -10
3000 64.29  2.68 ~73 11=52 -63 -08 8-42 -00
3000 64,29  2.68 -56 10-08 -59 75515 9-84 ~01
3200 68.51 2.85 ~40 . 8=70 -55 -32 11-35 -05
3000 64529  2.68 -27 7-92 -52 -25 12-09 ~06
2900 62,30  2.59 -22 -38 -51 ~49 -69 ~08
2825 60.82  2.53 -18 6~99 -49 -53 13-07 -10
2800 60.32  2.51 -17 -90 ~49 ~54, ~16 -10
1975 43.93 1.83 0-96 4=49 ~40 -82 15-65 ~23
2200 48.41 2.02 -91 3-95 -39 ~-87 16~18 -23
24,00 52,38  2.18 0-64, 1-98 5-26  6-11 18-15 6-31



Panel 8 - 3

Poured ~ July 24/69 Tested - Oct. 8/69
LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 1072)
psi kips ksi 1 2 3 A 5 6
0 0 0 600 7-00 5-00  12-00  12-00 6~00
400 10.00 A2 -30 8-28 42  11=67  10=70 550
600 15.00 .62 ~40 -9 ~78 -5/, -0l -10
800 20,00 .83 ~50 9mb61 606 =40 9-38 478
1000 24.25 1,01 -62  10-15 -21 -25 878 -56
1200 28.28 1.18 ~78 -83 ~34 ~-06 ~-10 -36
1400 32.32 1.35 -90 11=44, -4.5 10~-89 T=46 -20
1600 36.36  1.51 7-07  12-32 62 -68 =57 3-9/,
1800 4040 1.68 -26  13=45 -85 -40 5-.38 ~60
2000 bbb 1.85 =55 15-30 Tw25 -03 3-45 -05
1700 38,38 1.60 7-58  15-60 7-30 9-98 3-20 2-98
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Poured - July 25/69

Pgnel 5 - 11

Tested - Sept. 4/69

LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 1073)

psi kips ksi 1 2 3 4 5 6
0 0 0 6-00 11-00 5-00 2-00 9-00 6-00
400 10,00 .21 ~00 10-82  4=91 -01 -16 -07
- 600 15,00 .31 -00 =70 -86 -01 -28 -10
800 20,00 42 5-99 -48 -76 -02 -48 -16
1000 24,25 $51 ~98 -33 -73 -03 -62 ~20
1200 28,28 .59 -96 -23 ~70 -05 -73 -22
1400 32.32 67 -95 -13 68 -05 -8/, -23
1600 36.36 .76 ~94 -05 -68 -06 -93 =24
1800 40.40 .84 -92 9-98 -68 -06 10-03 -23
2000 bby oLl .93 -92 -90 -68 -07 -12 -22
2200 48,41 1.01 -90 -82 =70 -08 -20 -19
2400 52,38 1.09 -90 77 -7 -10 =25 -16
2600 56.35 1.17 ~90 ~74, ~75 -10 -27 -1
2800 60.32 1.25 -89 =72 -83 -12 -28 -03
3000 64,429 1.34 -88 ~70 -89 -13 -29 594,
3200 68.51 1.43 -88 ~66 -9/, -1/, =31 -88
3400 72.73 1.52 -87 -60 -99 -15 -35 ~83
3600 76.95 1.60 ~86 -59 5-06 -16 =34 ~75
3800 81.17 1.69 -86 -55 -10 -15 -39 ~70
4000 85.39 1.78 -85 =50 -15 -16 ~4,0 -6/,
4200 89.36 1.86 -83 ~46 -19 -17 42 ~60
44,00 93.34 1.94 -83 -39 =21 . -18 ~45 -58
4600 97.32 2.03 -83 -36 -26 -18 ~50 -55
4800 101. 30 2.1 -82 -30 -29 -19 -55 -51
5000 105.27 2.20 -82 ~20 -30 -19 -65 -50
5200 109.21 2.28 ~82 -15 -35 -20 -68 ~45
5400 113.15 2.36 -82 -15 -4 -20 -69 42
5600 117,09 244 -81 -08 -5 ~-20 -82 -40
5800 121.03 2.52 -80 8-85 ~45 -20 -99 -39
6000 124.97  2.60 -81 -79 -50 -20 11-08 -35
6200 128.81 2.68 -80 ~45 -50 -21 -45 -06
6400 132.64 2.76 -80 -39 -52 -22 -55 4=-98
6600 136.47 2.85 ~-80 ~31 -55 -22 62 -95
6800 140,30 2.93 -80 =25 -58 -22 ~70 =91
7000 14414 3.01 -78 =14 -61 =24 ~-82 -85
6850 141.26 2.95 ~78 7-92 -59 -2/, 12-09 -90
7200 148.09 3.09 ~79 ~T74 -62 -23 -27 -85
74,00 152,05 3.17 -79 -6/, ~64, -2/ ~40 -82
7600 156,01 3.25 «~79 =50 ~65 =25 -55 -84
7500 154.03 3.21 5-77 7-19 5~59 2-25 12-93 488
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Poured - July 25/69

Panel 5 - 12

Tested ~ Sept. 5/69

165

LOAD GUAGE READINGS
PUMP  ACTUAL (inches X 1072)
psi kips 1 2 3 A 5 6

400 10.00 500 1200 600 2-00 9-00 5-00
600 15.00 -00 11-93 5-98 -00 -07 -02

800 20.00 4~99 ~73 -84 -02 -27 -10
1000 24425 =37 =53 ~T74 -03 =47 -15
1200 28,28 -97 =40 -69 -0/, -59 -17
1400 32,32 -96 -28 -67 -04 72 -18
1600 36.36 -95 -16 -65 -05 -84 -18
1800 40.40 ~95 -02 ~64, -06 -98 -18
2000 YRy -93 10-89 -6/, -06 10-11 -18
2200 48.41 -92 ~76 -65 -07 -25 -15
24,00 52.38 -92 64, -66 -08 -36 -14
2600 56,35 -91 ~49 -68 -08 -50 -11
2800 60.32 -91 -36 -68 -08 -62 -10
3000 64,29 ~91 -21 ~69 -09 =76 -08
3200 68.51 -90 -05 -69 -09 ~93 -07
3400 72.73 -90 9-89 -70 ~09 11-10 ~05
3600 76.95 -90 -7 -68 ~09 -28 ~05
3800 81.17 -89 ~54 -67 -10 ~45 ~04
4000 85.39 -89 -35 -66 -10 -65 -02
4200 89.36 -88 -15 -65 -10 -84, ~02
44,00 93.34 -88 8-96 -62 ~10 12-02 -02
4600 97.32 -88 -75 -60 -11 ~21 -04
4800 101.30 -87 -55 -59 ~11 ~40 -05
5000 105,27 -87 ~35 ~58 ~11 ~58 -05
5200 109.21 2.28 -87 -07 -56 -11 -83 -07
5400 13.15 2.36 -86 7=79 -53 -12 13~09 =09
5600 117.09 2444, ~-86 ~51 -50 -12 -35 -11
5800 121.03 2.52 -86 =31 ~49 -12 =54 -1
- 6000 124..97 2260 -86 ~01 45 -12 -83 -16
6200 128.81 2.68 -85 6-74 YA ~14 14~08 -09
6400  132.64  2.76 -85 =47 -40 -13 -35 -12
6600 136 047 2085 _85 "'12 "37 —13 —68 -26
6800 140.30 2.93 -8, 568 -28 ~-14 15=10 -33
7000 144414 3.01 =84 27 ~24, -15 =49 -38
6800 140,30 2.93 4-83 4~85 5-17 2-15 15=-91 5wl 5



Panel 5 - 2

" Poured - July 23/69

Tested - Sept. 9/69
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LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 1072)
psi kips ksi 1 2 3 A 5 6
0 0 0 6~-00 12-00 7-00 1-00 5-00 8-00
400 10.00 .21 -00 11-98 -01 -02 -01 -02
600 15.00 .31 5=99 -93 =03 -03 ~04 -01
800 20.00 A2 -97 -84 -06 - =05 ~-11 7-90
1000 - 24.25 .51 -95 -78 -11 -06 -15 -89
1200 28,28 .59 ~94 -73. =15 =09 -25 -83
1400 32.32 .67 -90 -59 ~21 -10 27 -76
1600 36.36 .76 ~89 -51 -25 ~12 -33 -65
1800 40,40 .84 -88 -5 -35 -13 =34 ~60
2000 - Lh.Jh4 .93 -87 -51 ~45 ~12 -32 -52
2200 48.41 1.01 -86 -50 =55 -15 -39 ~42
2400 52.38 1.09 -85 -50 -62 -~15 -39 -35
2600 56.35 1.17 -85 48 -68 -17 =41 -28
2800 60.32 1.25 ~84, -49 ~76 -16 -40 -18
3000 64..29 1.34 , -83 ~49 ~80 -17 =42 -14
3200 68,51 143 ~83 ~51 -90 -18 -1 -08
3400 72.73 1.52 -82 -53 8-01 ~18 -39 6~97
3600 76.95 1.60 -81 ~54, -06 -18 =40 -89
3800 81,17 1.69 -81 -55 -1 -19 -38 -83
4000 85.39 1.78 -80 -58 -22 -18 -35 ~72
4200 89.36 1.86 -80 62 -30 -20 -32 -66
4400 93.34 1.94 = -80 =52 -32 -20 -43 -58
4600 97.32 2.03 ~79 =50 ~40 ~20 -48 -54
4800 101.30 2.11 =80 ~51 -4,8 -20 ~48 =43
5000 105,27 2.20 -78 -52 -55 -21 -51 -35
4800 101,30 2.11 -78 -39 -51 =21 -63 =40
5000 105,277  2.20 =78 ~40 -55 -21 -61 -38
5200 109.21 2.28 78 =45 = -63 -22 ~58 ~30
5400 113.15 2.36 ~78 48 . =70 -22 -55 ~21
5600 117.09 2.44 77 =50 -80 =22 =50 -10
5800 121.03 2.52 =79 -54 ~88 -22 ~42 -02
6000 124,.97 2.60 -78 -58 . 9.03 -22 42 5=93
6200 128.81 2.68 -76 -56 -03 -23 ~43 -82
6400 132.64 2.76 ~76 ~60 ~-14 -23 =40 ~72
6600 13647 2.85 -76 ~55 -25 =25 =40 -60
6800 140.30 2.93 -75 -63 -32 ~25 -33 ~51
7000 14414, 3,01 -75 -68 ~45 -25 -28 -40
7200 148.09 3.09 -75 -65 ~-52 -25 -28 -30
;goo 152.05 3.17 ~75 -72 ~65 -25 -20 -20
00 156.01 3.25 =75 -~79 ~75 -25 ~-12 -0
7800 159.97 3.33 =75 -85 -89 -25 ~-01 4-93




Panel 5-- 2 (con't)

LOAD GUAGE READINGS
PUMP ACTUAL STRESS (inches X 10‘3)
psi kips ksi 1 2 3 A 5 6
7500 154,03 3.21 -73 -15 9-93 -25 - 5-69 -82
7600 156.01 3.25 -73 -18 -98 ~26 -68 -78
7500 154,03 3.21 ~72 ~-01 -95 ~26 ~-83 -82
7800 159.97 3.33 =72 -04 10-02 -26 -78 =72
8000 163.93 3.42 72 -05 -09 -26 ~76 -65
8200 168.06 3.50 -73 -12 ~20 -26 ~70 -52
8400 172.20 3.59 ~72 ~-12 -28 -26 -72 42
8600 176.34 3.68 ~72 -2, ~42 -28 ~61 -28
8800 180.48 3.7 -72 -35 -58 -28 =49 -09 |
9000 184.62 3.85 =72 -48 -4 -28 -35 3-85
9200 188.63 3.93 ~72 -62 -92 -28 -32 -65
8900 182.50 3.81 ~71 -22 ~99 -28 ~-65 -59
9200 188.63 3.93 =72 -29 11-16 -28 ~60 =37
9400 192,64 4,02 =72 ~-29 -35 -28 ~-60 -1/
9600 196.65 4,09 572 11-10 11-68 1-28 578 2-170
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Poured - July 23/69

Panel 5 - 3

Tested ~ Sept. 11/69

LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 10~2)

psi kips ksi 1 2 3 /A 5 6
0 0 0 3-00 500 6-00 6-00  11-00 7-00
400 10.00 .21 -05 -4 -10 5-94  10-48 6=73
600 15.00 31 06 -65 ~-18 -89 =20 -60
800 20.00 42 -03 -77 -22 -85 -02 ~50
1000 24,.25 .51 -02 -92 -26 -80 9-83 -40
1200 28,28 .59 -00 {6509 -30 -75 -65 -30
1400 32.32 .67 -00 -25 -38 ~71 ~50 -12
1600 36.36 .76 -02 ~46 -48 ~66 -29 5-95
1800 40.40 .8 ~05 -68 -57 -62 ~07 -78
2000 Y .93 -09 -90 -65 -62 8-83 -65
2200 4L8.41 1.01 -1/, 7-09 -70 -5/, ~60 -52
24,00 52.38  1.09 -18 -29 -75 =50 -42 -45
2600 56,35 1,17 -22 -45 -80 477 ~21 =35
2800 60.32  1.25 -28 -60 -81 -42 -07 -30
3000 64.29  1.34 -33 -80 -88 ~40 782 -20
3200 65.51 1.43 =39 -98 =90 =35 -65 ~14
3400 72,73 1.52 =45 8-15 -92 -32 ~45 -05
3600 76,95  1.60 -50 -33 -9/, -28 -25 -00
3800 81.17  1.69 -57 -50 -97 -2/ -10 -12
4000 85.39  1.78 -65 =75 7-02 -19 685 -05
4200 89.36 1.86 -69 -95 04 -15 -65 -00
44,00 93.34 1.9 -79 9-18 -07 -10 ~4J, -12
4600 97.32  2.03 ~90 ~48 =10 -03 -12 -05
4800  101.30  2.11 403 -78 -15 4=97 582 -10
5000 105,27  2.20 [~12 10-12 7222 4=90 550 5-03
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Poured - July 18/69

Panel 7 - 1

Tested ~ Sept. 19/69

LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 1072)

psi  kips ksi 1 2 3 4 5 6
0 0 0 6-00  12-00  6-00  2-00  7-00  5-00
400 10.00 .42 5-38  10-70  5-92 -59 821 -10
600  15.00  .é =35 41 88 -6, -4, -12
800  20.00 .83 -30 04, 78 67 —68 -2
1000 24.25 1.0 ~29  9-g2 75 -68 -8 ~26
1200  28.28  1.18 -26 45 -63 70 9416 . -35
1400 32,32 1.35 -2, -16 65 72 -4, -43
1600  36.36  1.51 22 882 6, -7 75 ~37
1800  40.40  1.68 -18 -21 60 -80  10-32 41
2000  4h.hh 1.85 -10  7-59 -54, 86 -390 47
2200 48.41  2.02 06 692 52 -89 1158 -50
2400 52.38 2.18 4~95 5-65 5-35 3-04 5-68
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Panel 7 - 2
Poured - July 21/69 Tested - Sept. 29/69

LOAD GUAGE READINGS

PUMP  ACTUAL  STRESS (inches X 107°)
psi kips ksi 1 2 3 L 5 6
0 0 0 5-00 9-00 6-00 200 6-00 6-00
400 10.00 42 4=40 7=, 5-85 -60 7-04, -20
600 15,00 62 -42 ~46 -80 -63 ~34 ~30
800 20.00 .83 4, -18 -75 -63 -62 ~40
1000 24,25  1.01 -35 6=97 -72 -62 -80 -43
1200 28.28 1.18 =35 =76 -70 -60 -98 ~46
1400 32.32 1.35 -39 65 =75 =55 28224 A
© 1600 36,36  1.51 -40 -48 ~72 -53 =40 =45
1800 4L0.40  1.68 -L5 -36 -80 =45 -6/, -36
2000 Lhodd,  1.85 -52 -06 -75 -42 ~90 -46
2200 48.41  2.02 -50 5-60 ~65 -40 9-43 -53
2400 52.38 2.18 ~50 -05 -55 -36 -98 -65
2600  56.35  2.35 4=63  4=34  5-90  2-32  10-89 67,




Panel 7 - 3

Poured ~ July 17/69 Tested - Oct. 1/69
LOAD GUAGE READINGS

PUMP  ACTUAL  STRESS (inches X 107°)
psi kips ksi 1 2 3 4 5 6

0 0 0 2-00 7-00 6~00 7-00 11-00 600
400 10,00 42 -15 -68 -02 6-72  10-30 5-85
600 15.00 .62 -2/ -39 =05 ~60 9-99 -78
800 20.00 .83 -31 828 -07 -51 -68 ~73
1000 24.25 1,01 ~40 -55 -12 -43 -38 -6/,
1200 28.28 1,18 -48 -88 ~15 -32 -0/, -61
1400 32.32  1.35 -61 9-26 -20 -16 8-63 -5/,
1600 36.36  1.51 -7 -78 -l -00 -06 -21
1800 40.40  1.68 92  10-43 -58 578 738 487
2000 Lhy o, 1.85 3-08 11-08 6-65 5-55 6=70 L="72
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Panel 4 - 1

Poured ~ July 22/69 Tested Sept 12/69
LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X71073)
psi kips ksi 1 2 3 A 5 6
0 0 0 1-00 6-00 500 5.00  11-00 800
400 10.00 .21 0-95 ~38 -12 4-98  10-63 7-70
600 15.00 .31 ~89 -58 ~-14 -98 ~40 -80
800 20.00 42 -85 -78 -12 502 -20 ~77
1000 24425 .51 -82 -96 -08 -02 ~00 75
1200 28.28 .59 -80 7-14 -05 -00 98, =74,
1400 32.32 .67 -80 -28 -02 4-95 -68 -72
1600 36.36 .76 -82 =ld 4~98 -90 -5, =72
1800 40,40 .84 -85 -58 =95 -84 -35 ~68
2000 Ahodd .93 -90 -72 -92 -7, -18 -69
2200 4841 1.01 -95 -88 ~90 -65 -02 ~68
24,00 52.38  1.09 1-00 8-04 ~86 -55 g8/, -65
2600 56,35 1,17 -07 -20 -85 ~46 65 -65
2800 60,32 1.25 ~11 -35 ~79 -35 -52 ~73
3000 64.29 1.3 -18 -52 -78 -25 -31 -71
3200 68.51 1.3 ~25 -68 ~76 -12 -15 =74,
3400 72,73 1.52 -31 g6 -76 -01 7-92 ~70
3600 - 76.95  1.60 -39 9-09 ~80 3-90 -65 -62
3800 81.17  1.69 46 -38 -80 -73 ~40 -65
4000 85.39  1.78 ~58 -65 -85 -58 05 -57
4,200 89.36  1.86 -68 -93 -89 4/, 672 -50
44,00 93.34 1.94 =75 10-18 -90 -30 -49 =54
4600 97.32  2.03 | -85 -49 =95 -13 -12 -45
4800  101.30  2.11 -96 ~80 5-00 298 580 -38
5000 105,27  2.20 2-08  11-15 ~04, -84, ~48 ~40
5200  109.21  2.28 -18 -53 -09 -66 -05 ~32
5,00  113.15  2.36 2-38  12-05 5-18 2ml2 4=50 720
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Panel 4 - 2
Poured - July 21/69 Tested - Sept. 17/69
LOAD GUAGE READINGS
PUMP ~ ACTUAL  STRESS: (inches X 1072) |
psi. kips: ksi 1 23 h B &
0 0 0" 3-00 7-00 5-00" 7-00°  12-00 6-00"
400" 10.00" .21 2-8 =25 13 =04  11-70 5-85'
600. 15.00:: .31 -81 45 -22" -12" 48 -75"
800" 20,00 A2 73" -63 -29" -15- -29° -70"
1000 - 24,25 .51 67 -80 -33 -21 -11" -65-
1200 28.28° .59 -6, -98 -38- ~227  10-92° -58
1400~ 32,32 67 62 418 47 26 -70" -50"
1600 36.36 .76 -62" ~41 -55" -26 -43 -38
1800. 40.40 8. 62 =65 -63 -25 =16 -27
2000 by bidy .93 68" 9=04, -75 -15" 9-71 - =14
2200 48,41 1,01 74 -30" -82° -08 ~41 07
24,00 52.38° 1.09: ~78" -56 -86" ~01 =15 -03"
2600 56,36 1,17 -83 79 ~90 " 693 8-91 4~98
2800 60.32 1.25 -9  10-02" -92. -85 67 -95
3000 6429 1.34" ~90- ~23 -9y ~75 =44 ~95
3200 68.51° 1.43: -95. 46" ~96 . -67- 21 -95
3400 72.73 0 1.52. 3-00- -71" 98" -5/ 7-95 -91
3600 76:95 1,60 ~07 ~97: 6-02" -45 ~70 92"
3800 81,17  1.69" 12"  11-23° -05" -35 42 -92
4000 85.39° 1.78 -19 -55" ~08 -25 -11 -87
4200 89.36 1.86" -30 -95 15 -11" 6-68" -85
44,00 93.34 . 1.9 -38  12-30 -18" -00" -34" ~78'
4600 9732 2.03" 47 ~70° -25 5-92" 596" =76
4800 1018300 2.11 =55 13=11 -32 -80 -53 -68"
5000. 105327  2.20" =70 -60- -40° -6l ~05- =75
52000 109.21  2.28 3-94° 1425 7-02 =35 4=40  4-28
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Poured - July 18/69

Panel 4 - 3

Tested ~ Sept. 18/69

LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 107°)
psi kips ksi 1 2 3 4 5 6

0 0 0 6-00 14-00 6-00 3-00 5-00 6-00
400 10,00 .21 -06 13-80 5-88 2-93 -20 -10
600 15.00 .31 -09 -60 -80 -91 -36 -18
800 20.00 42 -15 -46 =76 ~-88 =49 =22
1000 24,25 .51 -20 =30 ~70 -85 -65 -35
1200 28.28 .59 -28 -16 -66 -80 =79 =40
1400 32.32 .67 =30 -07 -66 -80 -88 =41
1600 36.36 .76 -35 -00 -68 ~77 =94, -42
1800 40440 .84 -39 12-90 ~71 -75 6-08 ~43
2000 Ly oLk, .93 =40 ~-80 -73 -75 -15 =4ty
2200 48,41 1.01 =41 ~75 -76 -73 -22 ~40
2400 52.38 1.09 ~bdy -68 -80 -73 -33 -38
2600 56.35 1.17 -4 2 -55 -85 ~72 =40 -35
2800 60.32 1.25 -43 =49 -86 72 4, -30
2600 56.35 1.17 ~4,0 ~41 -84 ~78 -55 -31
2800 60.32 1.25 =40 -39 -85 -78 -58 -31
3000 64.29 1.34 =40 -32 -89 ~76 -59 -30
3200 68.51 1.43 =41 -30 -92 =75 -60 -25
3400 72.73 1.52 -42 -25 -95 =75 -6/, -21
3600 76.95 1.60 =42 -19 -96 -75 -71 -20
3800 81.17 1.69 ~43 -10 6-00 -75 -78 -18
4000 85.39 1.78 ~40 11-95 -03 ~78 -93 -16
4200 89.36 1.86 -40 -90 -04, =78  7-00 14
44,00 93.34 1.94 -39 ~81 -06 -80 -06 -10
4600 97.32 2.03 -38 =74 -10 -81 14 =07
4800 101.30 2.11 -35 -62 -14 -85 -25 -05
5000 105.27 2.20 -35 ~52 -15 -85 =35 ~04
5200 109,21 2.28 -30 -38 . =19 -90 -49 -02
5400 113.15 2.36 -25 -15 =21 3-04 -68 5-99
5600 117.09 244 -22 ~04, o =21 2-99 -78 -96
5800 121.03 2.52 -18 10-92 ~25 3-01 -90 -92
6000 124,97 2.60 -16 -78 =25 =04 8-02 -90
6200 128.81 2,68 6~-10 10-65 628 3-12 8-16 5-89
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Panel 6 - 1

Poured - July 14/69

Tested - Aug. 26/69

175

LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 10™°)

psi kips ksi 1 2 3 VA 5 6
0 0 0 2-00  5-00  2-00 400  1-00  6-00
400 10.00 42 1-93 470 1-92 06 076 594
600  15.00 .62 -90 58 91 -08 -66 -92
800  20.00 .83 -89 48 -9, ~09 57 86
1000 24.25  1.01 88 43 -98 ~09 -53 -79
1200 28.28  1.18 -87 -37 208 -10 43 -68
1400 32.32  1.35 -86 -32 13 -1 45 59
1600 36.36  1.51 86 -32 26 -11 44, 47
1800  40.40  1.68 -86 -33 -3 -1 46 -33
2000  44.44  1.85 -85 38 -53 -1 56 -1
2200 48.41  2.02 -85 ~50 -7 -1 68 491
2400 52.38 .18 -85 -56 -89 -10 =7, -3
2600  56.35  2.35 -85 66 3-10 -10 -85 -1
2800  60.32  2.51 -85 75 -28 -10 95 -13
3000 64.29 .68 -85 -83 45 ~09  1-04,  3-9
3200 68.51  2.85 -85 -90 63 -08 -1 -69
3400 72.73  3.03 -85  5.01 -8, 07 ~27 42
3600 76.95  3.21 -85 19 4-08 -0 47 -10
3800 81.17 3.38 -85 ~40 -31 ~07 -69 2-80
4000 85.39 3.56 1-85 5-76 4=62 4~=06 2-06 2edi?



Panel 6 = 2

Poured - July 16/69 Tested - Aug. 28/69
LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 107°)
psi kips ksi 1 2 3 4 5 6
0 0 0 6-00  11-00 5-00 2-00  11-00 6~00

400 10.00 42 5-98  10-88% 4=91 -02 -07 -06
600 15.00 .62 -98 = -85 =91 -03 -07 -00
800 20.00 .83 -98 =85 ~96 -03 -05 5-91
1000 24.25  1.01 -98 -91 5-07 -05  10-99 -78
1200 28,28  1.18 -99 -99 -20 -05 ~90 -65
1400 32.32  1.35 . 6-00  11=10 -37 -05 =78 -48
1600 36.36 1.51 -00 -23 ~58 -05 -62 -28
1800 40,40  1.68 -02 -38 -80 -06 -47 ~04
2000 bioidy 1,85 -02 -52  6=017 -06 -32 481
2200 48.41 2,02 ~03 -67 -27 ~06 -13 -50
24,00 52.38  2.18 -0/, -87 ~50 ~06 9-93 -23
2600 56.35  2.35 -05  12-05 ~72 -06 ~73 3-97
2800 60.32  2.51 ~06 -30 -98 -05 -48 ~76
3000 64.29  2.68 -08 -55 7-22 -05 -21 -34
3200 68.51  2.85 -10 -85 -48 -05. 8-92 -02
3400 72.73  3.03 11 13-36 -82 -0/ ~36 2-58
3600 76.95  3.21 6=15  14=20 8-17 2-02 748 2-13
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Poured - July 15/69

Panel 6 - 3

GUAGE READINGS

Tested - Aug. 29/69

LOAD
PUMP ACTUAL STRESS (inches X 10‘3)
psi kips ksi 1 2 3 4 5 6
0 0 0 3-00 6-00 6~00 6-00 8-00 7-00
400 10.00 42 -07 -65 -04 5-85 7-36 6-89
600 15.00 .62 -21 8-07 -23 -59 5-92 -69
1000 24.25 1.01 3-71 13-90 6-93 4L=67 0-98 6-12
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Panel 3 - 1

Poured - July 15/69 Tested -~ Sept. 2/69
LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 107°)
psi. kips ksi 1 2 3 4 5 6
0 0 0 3-00 7-00 4~00 6~-00 9-00 5-00

400 10.00 .21 -12 -30 -09 5-85 8-65 4~88
600 15,00 .31 ~18 -29 -15 -77 ~45 -85

800 20.00 42 ~24, ~81 -36 -68 -10 -65
1000 24,25 .51 -29 8-06 -7 ~60 784, -55
1200 28.28 «59 -32 -30 -54 ~54 -61 -48
1400 32.32 67 -35 =54 -61 ~49 =33 42
1600 36.36 .76 -38 ~-75 -66 =45 -12 -36
1800 40,40 .84 ~40. =98 -70 -1 689 -32
2000 Ll bd .93 =42 9-25 ~75 -37 -62 -27
2200 48.41 1.01 L, -47 -78 -33 -38 -2,
24,00 52.38  1.09 ~45 ~73 -81 -30 -12 -2/
2600 56.35 1,17 -48  10-03 -85 -28 5-82 -23
2800  60.32  1.25 -50 ~32 -8 -2/ -5/, -25
3000 64.29  1.34 -52 ~68 -93 -22 -18 ~23
3200 63.51 1.43 -55  11-18 5-03 -18 L=68 4=16
3400 72.73  1.52 3-57  11-90 520 3-95
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Poured - July 16/69

LOAD:

ACTUAL
L{ip S

STRESS
ksi -

Panel 3 - 2

GUAGE ' READINGS

Tested =

(inches X 1072) |
B T U Y - 1Y

Sept. 3/69

36.36

0.
10,00
15400
24425
28,28
32,32 ¢

40,40
bliodd,

56435 -

68.51-

7273 -
7695 -
8117 -
89.36

93.34 ..
97.32 -
101.30

0

21
.31
.42 .
ST
.59
67
076
.93'
1.01.
1.09"
1.17
1.255
1.4
143
1.52 .
1.60
1.69
1.78 -
1.86°
10947
2.03"
2,11

3-00
-037
~05
-07
~09'
-10' 7
LS
=12
-4
-5
~16"
-18
-19‘ o
"'20 A
-2
-26;
-29°"
-30"
-31
-34
=34
~3077
-39

B-Ae}i
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5-00"
~05:-
_13 o
-7
—20i
...30 Vv'v
33
-35
36"
38"

=40

.44,‘
__60.:‘
~64
-69

-72 -
-81
~90"

=97
6-10"
6-32

7-00
6-97

-9
91
~87
-85
b2
=79
=75
-7
-68 "
61,
-60 -
-57
-51
-48
~40
-38 "
-35

-32

-3
23
6-20-

12-00
1-72
62"

6=00
5-91 "
-88
-87
“85
-81"
=70
=70
..70 o
-71

~72 :
71
T
-62 -
-48""

~417
e
—28

22"

-12°
-03"
4—§8h$




Poured - July 17/69

Panel 3 - 3

Tested ~ Sept. 2/69

LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 10‘3)
psi kips ksi 1 2 3 A 5 6
0 0 0 6-00 9--00 600 1-00 7-00 6-00
400 . 10.00 .21 5-97 8-89 5-96 -01 ~09 ~04,
600 - 15,00 31 ~93 ~71 -90 -10 -28 -1
800 20.00 42 -91 -50 -79 ~-18 -49 21
1000 24.25 .51 -89 ~28 71 ~27 ~70 -27
1200 28.28 .59 -88 -11 -68 -35 -86 -30
1400 32.32 .67 -86 7-95 ~-65 -45 8-01 -32
1600 36.36 .76 ~87 -80 -65 -55 -15 -32
1800 40,40 .84 -8/ -75 -65 -84, -29 -29
2000 L odidy .93 82 -51 ~-68 -97 =41 =25
2200 48,41 1.01 -81 =45 -71 2-05 -6 -19
24,00 52.38 1.09 -80 -35 ~77 -15 -52 -15
2600 56.35 1.17 ~79 ~-25 -82 ~23 -59 =10
2800 60,32 1.25 ~78 -18 -88 -33 -67 -05
3000 64,429 1.34 =77 ~-06 -91 T ~79 -02
3200 68.51 1.43 =75 6-95 -96 ~-60 ~87 5-98
34,00 72.73 1.52 ~75 -85 6-00 ~70 -97 -95
3600 76.95 1.60 ~75 ~73 ~04 ~-80 9-09 -90
3800 81.17 1.69 =72 -60 -08 -91 ~20 -87
3800 85.39 1.78 =71 46 -11 3-03 =33 -82
4000 89.36 1.86 ~70 -31 -15 -15 46 -80
4200 93.34 194 =70 -18 -17 =25 ~59 -78
4400 97.32 2.03 ~-68 5-73 -15 =46 10-07 -81
4600 101.30 2.1 -65 ~41 -11 -62 =42 -68
4800 105,27 2.20 565 4~90 610" 3-83 10-92 569
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Panel 1 -1

Poured - July 10/69 Tested - Oct. 28/69
LOAD GUAGE READINGS
PUMP ACTUAL STRESS (inches X 10”3)
psi kips ksi 1 2 3 L 5 6
0 0 0 6-00 15-00 5=00 3-00 14=00 5~00
400 10.00 42 ~-15 ~00 -00 . 2-85 ~06 ~00
600 © 15.00 62 -28 «~01 -01 ~75 -10 ~00
800 20,00 .83 -34 14-93 -06 -69 -19 4~98
1000 24425 1.01 -32 -84, 4=~96 -62 22 6-35
1200 28.28 1.18 - =35 -78 5-08 -58 ~31 -30
1400 32.32 1.35 - -37 -69 -15 -53 ~41 ~29
1600 36,36 1.51 -42 ~46 -12 -48 -61 -33
1800 40.40 1.68 w~dyl ~-23 -08 A -85 -55
2000 by Lk, 1.85 ~bd 13-81 ~02 -40 5=22 ~68
2200 4841 2.02 =45 -36 4=~95 ~37 ~63 -79
2400 52.38 2.18 -5 12-73 -85 =36 6-21 -91
2600 56.35 2.35 ~43 -02 -75 -39 -87 ~74
2800 60,32 2.51 6~20 8-00 434 1-62 10-70 V=Ll
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Poured - July 9/69

N o g o s N i S TOT L8 G LMD I S e o S B

Panel 1 - 2

Tested - Oct. 29/69

LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 107°)
psi kips ksi 1 2 3 A 5 6

0 0 0 6-00  17-00  4~=00  2-00  3-00  5-00
400 10.00 42 -03.  16-98 00  1-96 00  4-9%
600 15.00 .62 -05 -89  3-9% 92 08 -99
800  20.00 .83 ~06 73 -90 -89 22 5-06
1000 24.25  1.01 06 57, 80 86 -2 -12
1200 28.28  1.18 ~06 -3 -7 83 60 -20
1400 32.32  1.35 06 12 -62 80 -81 -30
1600 36.36  1.51 06 15-86 -52 78 407 10
1800 40.40  1.68 05 -58 -5 -7 -33 48
2000 444k 1.85 05 28 -38 76 62 -53
2200 48.41  2.02 05 149 35 -70 -91 55
2400 52.38  2.18 -03 -5/, -27 -7 5-30 62
2600  56.35  2.35 02 -13-92 -16 -72 -2 76
2800  60.32  2.51 ~00 ~15 00 73 bbb -93
3000 64.29  2.68 5290  11=45  2-73 79 840  6-25
2800 60.32  2.51 82 10-75 -63 86  9-02 29
3000 64..29 2,68 5-68 740 2=37 1-98 12-50 6-58

2700 58.34  2.43 595 75

2600  56.35  2.35 -18 1451,

2400  52.38  2.18 /=50 15-22
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Poured ~ July 11/69

Panel 1 - 3

Tested - Nov. 3/69

LOAD GUAGE READINGS

PUMP  ACTUAL  STRESS (inches X 10™2)

psi kips ksi 1 2 3 4 5 6

0 0 0 5-00  12-00  6-00  3-00  8-00 700
400 10.00 42 ieh2  10=78 498 62 9-16 -90
600 15.00 .62 42 -63 ~&7 -62 36 8-02
800  20.00  ..83 -35 -40 48 -63 -50 -08
10007  24.25  1.01 -32 -22 76 65 -72 -12
1200 28,28  1.18 -28 -03 73 66 90 . 18
1400 32.32  1.35 -25 978 65 68 10-15 ~22
1600  36.36  1.51 ~22 -38 -58 72 -61 -30
1800  40.40  1.68 ~21 ~07 -5, 72 87 -32
2000 - A4.4h 1.85 -15 875 -52 ~76  11-19 -31
2200 48.41  2.00 ~11 -33 47 =79 -55 ~30
24,00 52,38 2.18 ~05 770 41 -85  12-23 ~32
2600 56,35  2.35 3-93 66 ~30 94  13-25 ~40
2800  60.32  2.51 -81 5-25 ~18 =05 1466 -85
2700 58.3,  2.43 3-80  4-72  4=13 405  15-18 858
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Panel 2 - 1

Poured - July 14/69 Tested ~ Nov. 4/69
LOAD GUAGE READINGS
PUMP ACTUAL STRESS , (inches X 10’3)
psi kips ksi 1 2 3 b 5 6
0 0 0 4~=00 1600 6-00 6-00 4~00 6-00
400 10.00 .21 -10 15-96 5-89 5~86 -02 ~08
600 15.00 .31 -16 -93 -81 =79 -05 =14
800 20.00 42 -2/, -86 -70 ~-69 -10 -26
1000 24.25 .51 -29 ~-80 -6/, -63 -14 =32
1200 28.28 «59 -34 ~71 -58 -56 =20 -38

1400 32.32 67 -39 ~-61 -49 -50 -28 A
1600 36.36 .76 -4 1 =54 i, =47 -35 ~50
1800 40.40 .84 ~45 ~43 -36 42 A -60
2000 hdvobdy .93 ~49 -33 -28 -39 54, -68
2200 - 48.41 1.01 -51 -25 ~21 -35 62 =75
24,00 52.38 1.09 -51 -09 -11 -36 =77 -85
2600 56,35 1.17 -52 -02 -08 -33 -84 -90
2800 60.32 1.25 -56 14=91 -00 -29 -93 -98
3000 64.29 1.34 ~58 -84 4=96 -2 5=00 7-03
3200 68.51 1.43 -62 ~77 A -20 ~05 -05
3400 72.73 1.52 -62 -69 -82 -19 -10 -14
3600 76.95 1,60 -67 -57 ~78 -14 -23 -19
3800 81.17 1.69 ~65 =46 =74, -18 =34 -26
4000 85.39 1.78 ~70 ~40 =75 -16 ~42 =31
4200 89.36 1.86 ~72 -27 -68 ~14 -55 -39
44,00 93.34 1.9/ ~72 ~-13 -60 -15 ~70 -49
4600 97.32 2.03 ~75 13-96 -50 -14 -8, -59
4800 101.30 2.11 ~76 -79 -40 ~11 -98 -67
5000 105,27 2.20 -70 ~60 -31 -15 6-60 ~76
5200 109.21 2.28 =74 =45 -22 ~11 =29 -89
54,00 113.15 2.36 -68 -20 06 -18 -53 8-05
5600 117.09 2.44, -68 1298 3-95 -15 =75 -18
5800 121.03 2.52 =79 -82 -87 L =14 -92 -29
6000 124.97 2.60 ~69 -58 -75 -15 714, -43
6200 124,.97 2.60 -69 =42 =70 ~14 -28 -50
6400 132.64 2.76 -62 =14 -53 ~20 -61 -65
6600 136,47 2.85 -61 11-85 =40 -18 -88 -80
6800 140.30 2.93 ~-58 -45 -25 -25 8-28 9-00
7000 144, 14, 3.01 -53 -11 -09 =30 -60 -16
7200 148,09 3.09 -51 10-78 2-94, ~31 -94 -34
7400 152,05 3.17 =40 -13 -56 ~40 9-60 -65
7600 156.01 3.25 -30- 9-28 ~28 -49 10-45 -96
7800 159.97 3.33 -19 8-59 ~05 =59 11-09 10=24
8000 163.93 3.42 -00 =54, 1-71 ~79 12-09 -63
7800 159.97 3.33 3-83 660 =54, -99 13-10 10-80
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Panel 2 - 1 (con't)

LOAD GUAGE READINGS
PUMP ACTUAL STRESS (inches X 10‘3)
psi kips ksi 1 2 3 4 5 6
7700 157.99 3.29 -79 -26 -5 604 -5 -84
7600 156,01 3.25 69 5-73 -32 ~-16 14~-05 -9
7500 154,03 3.21 -66 ~L5 -28 -20 -33 11-01
74,00 152,05 3.17 -62 -18 ~24 -2/, -60 -05
7400 152.05 = 3.17 - 3-60 = 4-99 114 6=27  4=75 - 11=10
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Panel 2 - 21

Poured - July 9/69 ‘ Tested - Nov. 5/69
LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 1072)
DSi kips ksi 1 2 3 A 5 6
0 0 0 6-00 14-00 6-00 4=00 9-00 5-00
400 10.00 .21 5-96 13-97 ~01 3-95 ~-00 4=95
600 15,00 .31 ~94, =95 -01 -95 ~02 ~93
800 20.00 42 -92 ~92 -02 =94 -05 -90
1000 24,25 .51 -92 -89 -04 -95 -10 -88
1200 28.28 .59 -90 -83 -00 -96 -16 -90
1400 32.32 .67 -89 -82 -01 -95 -18 ~-87
1600 36,36 .76 -89 - =82 -0/ -92 -18 -82
1800 40340 .84 -90 -82 ~07 -90 -18 -76
2000 Lbalidy .93 =92 -85 -12 -85 -16 -69
2200 48441 107 -93 ~-86 -16 -82 -13 -6/,
24,00 52.38 1.09 ~95 -90 -22 -79 =11 ~-58
2600 56.35 1.17 -96 =9/, -26 ~76 -06 -52
2800 60 . 32 1 . 25 "96 "97 "32 “76 =00 -'4,5
3000 64,.29 1434 -98 14~03 ~37 -73 8-97 ~40
3200 68.51 1.43 601 -05 -4,0 =70 -93 =35
3400 72.73 1.52 -0/, ~09 47 -65 ~90 ~31
3600 76.95 1.60 =04, -11 48 -61 -89 =25
3800 81,17 1.69 -10 -16 -53 -58 -80 -18
4000 " 85.39 1.78 -10 ~19 -58 -55 -78 -12
4200 - 89.36 1.86 -12 -21 =60 ~51 ~76 ~08
4400 93.34 1.94 -12 -2/ -62 -51 =72 -0/,
4600 97.32 2:03 -14 -27 -66 ~50 -69 3-99
4800 101.30 2.1 -16 -30 -70 -50 -62 ~95
5000 105.27 2.20 -18 -3/ =74 -48 -61 -90
5200 109.21 2.28 -14 -35 -78 42 -55 -86
5400 13,15 2.36 =20 ~40 -82 ~40 -51 -82
5600 117,09  2.44 -21 4/, -85 -36 -48 ~75
5800 121.03 2.52 -17 =45 -90 42 -45 -71
6000 124,..97 2.60 -19 -9 -9/ -0 -3 =86
6200 128,81 2.68 -21 -5, -99 -36 -38 -60
64,00 132.64 2.76 -20 -57 7-03 -40 -33 =55
6600 136,47 2.85 -22 -61 -06 -38 -30 -50
6800 140.30 2.93 =25 -67 -11 -33 -22 ~45
7000 14414 3,01 -25 =72 -18 -33 -15 -39
7200 148.09 3.09 -28 -80 -23 -28 -08 -31
7400 152.05 3.17 -32 -87 =29 -2/, -00 -2/,
7600 156,01 3.25 ~34 =95 7 =34 -23 7-89 ~16
7800 159.97 3.33 ~38 15-05 -39 -20 =79 -1
8000 163.93 3.42 -45 -20 ~46 -10 -6/, -00
8200 168,06 3.50 ~48 -0 -58 2-99 -3 2-88
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Panel 2 - 2, (con't)

LOAD GUAGE READINGS
PUMP  ACTUAL  STRESS (inches X 107°)
psi kips ksi 1 2 3 4 5 &
8400 172.20 3.59 -55 ~60 -65 -90 ~22 -75
8600 176.34 3.68 -62 -87 ~78 -81 6~92 -63
8800 180.48 3.76 =74 1623 -90 -68 -64 -45
9000 184.62 3.85 =90 -75 8-10 -50 -02 -24
8800 180.48 3.76 7-12 1749 =25 =27 5-34 ~07
8650 177.37 3.70 ~2/, -86 =32 -1/ 4=96 1-99
8600 176 .34 3.68 -35 18=-19 -38 -02 -66 -92
8500 174,27 3.63 4, -y -3 1-92 -40 -86
84,00 172.20 3.59 -48 -59 L6 -87 -26 -83
84,00 172.20 3.59 -51 -66 -47 -84 -18 -81
8000 163.93 3.42 ~76 1947 -59 -52 3-38 -68
Nov. 6/69

7700 157.99 3.29 -9 2006 -68 -32 2-80 -60
6800 140.30 2.93 ~77 19-65 - =50 -53 3-15 -84
6000 124..97 2.60 -63 -05 ~28 =174, -80 . 2-10
5000 105,27 2.20 -45 18-42 7-99 2-00 L=, ~L4,
4000 85.39 1.78 -28 '7-83 -68 ~28 5-06 -82
3100 66,40 1,39 -12 © =33 -40 -54, -60 3-16
2000 Lo b, .93 694, 16—81 ~07 -79 6-13 ~56
1600 36.36 .76 -87 -64 6=93 -89 ~37 -78
1000 24.25 .51 -80 -4, -85 3-05 -56 -95
800 20,00 A2 ~75 -2/, -69 -11 68 4=05
600 15.00 .31 ~72 -15 ~71 -18 -80 -15
400 10,00 .21 -66 -0/, ~60 -26 -91 -28

0 0 0 6-62 15-85 6-52 3-28 7-15 L=l

187




Panel 2 - 22

Poured - July 9/69

Tested - Nov. 13/69

LOAD GUAGE READINGS
PUMP ACTUAL  STRESS. (inches X 10‘3)
psi kips ksi 1 2 3 4 5 6

0 0 0 6-00 14=00 500 23-00 6~00 6-00
400 10.00 .21 -18 -02 4=94, 22-81 5-99 -02
600 15.00 .31 -25 -02 -90 =70 -99 -08
800 20.00 42 - =33 -02 -85 -60 -99 ~-09
1000 24.25 .51 -~40 -01 ~79 -49 -98 -12
1200 28.28 59 ~46 ~01 =75 -39 -98 -17
1400 32.32 67 ~54 ~04 =77 -30 ~96 -18
1600 36.36 .76 -62 -03 ~75 -19 -96 -20
1800 40.40 .84 ~72 -03 ~76 -08 A -32
2000 yYAIA .93 -81 06 -78 21-96 -87 -22
2200 48.41 1.01 -89 -06 ~76 -88 -85 24,
24,00 52.38 1.09 -95 ~04 -73 -80 -8/, -28
2600 - 56,35 1.17 7-03 -03 -67 ~72 ~84 ~34
2800 60,32 1.25 -10 13-98 -64, -6/ -33 -39
3000 64..29 1.34 -17 ~-96 -59 ~56 -84 4/,
3200 68.51 1443 -23 -95 -55 -49 -84 -48
3400 72,73 1.52 =31 -9/ -50 ~4,0 -83 -52
3600  76.95  1.60 -39 ~90 -42 -31 -81 -65
3800 81.17 169 -46 -90 -0 -23 ~-80 -68
4000 85.39 1.78 ~52 -90 ~35 ~-16 =79 ~71
4200 89.36 1.86 -60 -87 -29 -10 -76 -82
44,00 93,34 1.94 -66 -89 -26 -04 w74, -85
4600 97.32 2.03 ~74 ~90 -23 20-9/ ~72 ~87
4800 . 101.30 2.11 -84, -90 -15 -87 -68 =97
5000 105.27 2,20 -90 -92 -12 -80 -65 7--00
5200 109.21 2.28 . 8-00 -95 ~08 -69 -60 -03
5400 113.15 2.36 ~04 -95 3-95 -65 71 -12
5600 117.09 24d, -12 -96 -92 =55 -66 -18
5800 121.03 2.52 -20 -99 ~82 -3 -67 ~25
6000 124,.97 2.60 =25 14=00 -72 -38 -69 =35
6200 128.81 2.68 -35 ~04 -68 -25 -62 -38
64,00 132.64 2.76 =41 -06 ~60 -18 -62 =45
6600 136,47 2.85 -50 - -09 -56 -08 ~-56 -49
6800  140.30  2.93 ~60 =14 -53  19-97 -50 -52
7000 14414 3.01 -66 ~20 =45 -92 -45 ~59
7200 148,09 3.09 -84, -29 -38 71 =35 ~68
7400 152.05 3.17 -92 =45 ~-32 -59 -30 ~71
7600 156,01 3.25 9-06 -50 ~25 =45 ~=14, -78
7800 159,97  3.33 -22 -68 -22 -27 4=95 -80
8000 163.93 3.42 =47 -93 -19 18-98 66 -88
8200 168.06 3.50 ~70 15-27 -20 -72 -30 -86
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Panel 2 - 2, (con't)

LOAD GUAGE READINGS
o PUMP  ACTUAL  STRESS (inches X 107)
SEE psi kips ksi o, 1 2 3 4 5 )

8400 172,20 3.59 10-02 -80 ~30 =35 3-75 68
8600  176.34  3.68 -50  16=70 ~45  17-85  2-80 -55
84,00  172.20  3.59 10-78  17-20 -57 -57 -30 45
84,00  172.20  3.59 64, 63 17-40 195 -38
8300  170.13  3.55 78 -67 76 -34
8200  168.06  3.50 97 3-70 =55 7-30
8200  168.06  3.50 1840 14
8100 166.00  3.46 ‘ ~72 0-82
8000  163.93  3.42 19~01 053
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