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'OBJECTIVES AND SCOPE

At the onset the objective of this research waa to meas=
ure the distribution of horigzontal pressures against a model
retaining wall with the application of a concentrated or point
load at the surfasce and near the walle However, as the work
progressed and with the decision to attempt to utilize electrice
al strain gesuges for pressure Measurement, the objective was
expanded. To our knowledge these gauges had not been used be=-
fore in a similar capacity; thereforei the objective also be-
came that of testing the gauges in this capacity. It must be
realiged that the original objective was foremost and will re-
celve more consideration.

Due to the comparatively few tests that were performed
and the conditions of these tests, the results should have no
general significance. AU the time of the writing, tests are
being made; and more conclusive results may ultimately be
reached. Also, since the work was done with a model, the ne-
cessity of proper corrections for application to working condi-

tions is apparent,.
EQUIPMENT

The equipment may be classed in three more or less dis-
tinct groups. They are the gauge assenblies, bridge, and elec~-
trical system; the test box and frame; and the loading device.

The gauge assemblies were the most difficult and trouble-

some phase of all the equipment to develop and put into opera-
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tion. ZEach gauge assembly consisted of a thinewalled brass
tube with two galvanized iron circular plates soldered on
the ends, Cemented with.glyptal cement to the tube in a
longitudinal direction, symmetrically spaced, were three 400
ohm aircraft straln gauges made by Douglas Aircraft‘Company.
The gauges were wired in series and the ends wrapped with
silk thread and cemented downs The series wiring was decld=-
ed on for greater sensitivity, simplicity of switching, and
the fact that three gauges in series tended to iron out any
irregularities due to bending stress. 8ix of these assem-~
blies were made up and installed in the test box. A drawing
of a gauge assembly is shown in Figure 1,

The bridge consisted of two 400 ohm legs, two 1200 ohm
legs with a twelve volt battery and a galvonometerﬁconnected
across them. One of the 400 ohm legs consisted of a 397
ohm resistance, a coarse adjustment of one ohm division, and
a fine slide wire adjustment with a vernier dial. This part
of the bridge had been previously built for use in the Test-
ing Materials Laboratory of the California Institute of Tech-
nology. Any of the gauge assemblies could be made a 1200
ohm leg. The assemblies were switched in and out of the cir-
cult by a six-position selector switch. This switch consisted
of three selector switches mounted on the same shaft wired in
parallel. This parallel wiring served to minimigze switching
resistance, ¥he wiring dlagram is shown in Figure 2. Figure

3 is a photograph of the bridge.



£/oA 2/ _
WY S22/ ONV/ /N _

(LY LS OTHY
WO O ) ALIN/LISNTS
& T L TN ONATED - £
(VO /S = NO/S/A/T /)
INTNLSHIPT Y FS&YPOD - £
(FM FT/ 78 WA O /) |
LN TN LSO TV -2

& TLITWONPN 7D -/

Sory QeSS 26009

VN
YW
L=y h%mw\ A \\S<<>W
il VIWAA- VAN
ANAN ANVVN— VAN %
— WA~ WA AW =

JOYOLOS U PIL
SOYILIME  SOLISBS WOIL/ISO X/ &




Srgure v

- —— s

frouvre F

{ l
b
» {
)

{
-
1]

»

3

| |
|

|

T——




The test box 1s a box made of 2x6 planks spiked togeth-
er with screwed angle-iron corner reinforcements. The box
measures sixteen and one~hslf incljes deep and twenty-four by
twenty=-four inches in plan view. Above this is a frame of
three 6 inch "I" beams supported on four 2xé qolumna. This
frame carried the load from the jack to the sdil. The whole
device is about three feet wide, three feet long and four
and one-half feet high. Figures 4 and 6 show the box and
frame.

In one side of the box six one-and-one-hsalf inch holes
were drilled to house the gauge assemblies. In line with
these holes on the outside of the box, was a gauge assembly
support (see Figure 8) made of a one-and-one-fourth inch
square reinforcing bar, ground smooth on one side and welded
to two steel plates which were fastened by screws to the box.

The gauge assemblies ﬁere’passed through the holes,
small end toward the suppért, and held up by smooth~headed
tacks in the holes and by wire strips on the outside of the
box, A marble held in place.by tape was used to insure cen-
tral loading of the gauge assemblies and shims were used to
make ﬁhe face of the assemblies flush with the inside of the
box. A strip of heavy paper was taped to the inside face of
the wall over the assemblies to protect them from soil parti-
cles. Photographs of the installed gauge assemblles are
shown in Figures 5 and 7. |

The loading device consisted of a thirty ton capacity
"Black Hawk" hydrasulic jack, with a beam gauge to measure the

loade The jack was placed on a pile of six inch diameter
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wocden plates to give the right height. A photograph of. the

loading device is shown in Figure 9. The beam gauge had

. been previously calibrated; however, as a check it waes placed
in the 30,000 pound testing machine and loaded with the jack.
The original callbration was checked as 0,001 inch deflection
= 40 pound load.

The entire test set up is shown in Figure 10,
GAUGE ASSEMBLY CALIBRATION

The callbration of the individual gauge assembly was
quite complete and performed with considerable care, The as-
semblies were first caiibrated out of the test bex in a
30,000 # Rienhle Teéting machire. The allowable stress of the
brass tube was calculated, and the calibration 1oads were ap-
plied to a maximum considersbly below this value. The loads
were applied in even increments up to about 800 pounds with
readings of the bridge being taken at esch point. The load
was then removed in even decrements with readings ss before.
A pronounced hysteresls effect was observed with the first
attempt at calibration which led to more investligaticn of
the electrical strain gauge.

Upon consulting with engineers at Vega Aircraft Company
who were Yamlllar with the electrical strein gauge, 1t was
lesrned that this hysteresis effect was not uncommon, and
that with proper treatment could be removed‘orAconsiderably
reduced. The application of general heat to the brass tube

in sweating on the end plates may have produced internal
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stresses, the removal of which was asccomplished by slter-
nately loading and unloading each assembly several times,
This apparently removed a good part of the hysteresis effect.
Aiso, the opinion of the men consulted was that the cement
used on the gauges would show some slipping unﬁil it had set
for as long aé two weeks., With the realizaition that our
first calibration had been attsmpted only one week after the
application of gauges, it wes conjectured that this failure
of the cement might have been present.

All owing for these factors, the testing machine e¢ali-
bration was completed with relisble results., (See calibra-
tion curves in Appendix.)

The gauge assemblies were then installed in the test
box_ and were calibraﬁei in place. This Min place™ calibra-
tion was accomplished by bullding 2 simple léfer arm de=-
vice, (8ee Figurs 11). A BO pound spring balance was used
o messure the force on the long armj; and by applying-the
multiplication factor, the losd on the gauge assembly was
éomputed. The load was applied to the sssembly through a
heavy washer sand a merble, thus minimigzing ény bending ef-
fect. |

Even increments of lozding wevre spplied up to 38C pounds
with subsequent decrements to zero. Of course, bridge read-
ings were teken st each point of the lcading and unloading
eycle. The results of the "in place™ calibration agreed sub-
stantially with those of the machine calibration. Due to

the relative crudeness of the "in place" calibrating device

/2
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the machine calibration wss tsken as a basis for the first
tests., This declision was Jjustified because of the close a=-
greement of the two methods. (See calibrstion curves in the

Appendix.)
TESTS

Before starting the tests, plaster sand wes gently
placed in the box and was not compéctedo

The test technique was as follows: first, a no-<load
reading of the bfidge dial was taken; second, a load was ap=
plied with the jack; and third, a bridgecdiél reading of the
loaded gauge assemblies was taken. Thé no-load reading was
taken with the weight of the Jack assembly on the sand.

With the gsuge equations of the form L = XK (R - Ro)
and the no-load reading taken with the sand and Jack in
plece, the computed pressures were the extra pressures due
to the live area load. A no-load reading had to be taken
with each separate test, due to the observed change of
gauge assembly resistance. This change was probably be-
cause of heating effects.

Because of the fact that extra pressures were measured,
negative pressures occasionally resulted. This merely in-
dicates a decrease in the equivalent fluld pressure of the

soile

17
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Prials 1, 2, 3, and 2¢ (Pigure 12)

The curves c¢f these trials show the general férm of a
typical pressure curve. Note the pressure concentration
near the top of the box.

Trisls 1, 2, 3, and 24 were sll run with a 8560 pound
load on a six inch circulsr plate with its center eight in-
ches back fromqthe wall face in line with the gauge assem~
blies,

Trials 1, 2, and 3 were all run with the sand in a fair-
ly undisturbed state, However, 1t was observed in these
three trials that the pressure tended to decrease with the
successive trials; that 1s, the ﬁressures of trial 1 were
greater than those of trial 2, which in turn, were greater
than those of trial 3, This was probebly due to some compac;
tion affect of the sand.

. These tests were run in immedliate succession. With the
appiication of the load for trial 1; the plate sank about one
and;one-half inches. No further settlement was observed. In
tests 1 and 2 gauge assembly 4 was inoperative; in test 3
gauge assembly 8 did not function.

Trial 24 was run after the sand had been stirred wup.

The plate sank three=fourths of an inch when loaded. The

meagured pressures compared well with trials 1, 2, and 3



/786

GALERTE SR UL AL L G kR

RN I




/7

Prial ¢ (Figure 13)

This trial shows the effect of solil failure on the prea«ﬁ
sure distribution. Soil failure is defined as the condition
of sustained maximum losd and continued settlement.

The plate size and location was similar to trials 1, 2,
and 3. The failure load.was 680 pounds. This test immedi-
ately followed trial 3.

Negative pressures werd observed on the two.top geauge
assemblies, which indlicates a decresse in thezequ1Va1ent
fluld preséure of the scil. The highest observed pressures
on the three bottom gauge assemblies were recorded on this
trial, | |

One explanation of the pressure distribution (See Fig-
ure 13) under fallure loads may be this: The load punches
its Qay.into the soll and gives a high pressu?e directly un-
der the load at the bb#tom of the box. Because of restraint,
this pressure is transmitted to the box walls. The decrease
of pressure at the top of the wall is caused by a collapse
of the soil grains in toward the moving core of soil direct-

ly under the load.
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Trials 8, 6, 7, and 8 (Figures 14 and 15)

The pressure distribution curves of these tests are shown
in Pigures 14 and 18,

All tests of this series were run with a ten-inch circu-
lar slate with its center 8 inches back from the wall face, in
line with the gauge assemblies, Tests b snd 8 héd a 1000 poundl
load; test 6 had a 1500 pound load; test 7 had s 2000 pound
load; No appreciable settlements were observed. These tests
immecliately followed one snother,

Teat 6 was computed two ways. Test 6a was computed with
the no-~load readings of test 6. Teat 6b was computed with the
no-load readlngs of test 5, Test 6b may be disregarded.

It was observed that the pressures of tests 5 and 6a were
rcughiy aqual. They were plotted as one curve., Test 7, with
a greater load than any of this series, shows pressures less
then tests 8 and 6, while test 8 shows the lowest pressure of
thla series. These results confirm the statement of the com-
paction effect previousiy noted,

It was observed the pressure on the bottom gauge assem-
bly was greater;than‘the pressure on the one lmmediately a-
bove in trials 6 and 8., ‘fhis phenomenon was observed in other

trials.

/9
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Trial 11 (Figure 16)

-This trisl was run with a load very near the wall
face. A six-inch circulser plste with its center 4 inches
back from the wall face in line wilth the gauges assemblys
was used, The load was 520 poundse.

The pressure distribution on this test followed the
typical forme. However, the pressures were smaller than
any of the other trisls. This trial does not agree with
the work of Spangler., The greater pressure on the bottom
gauge was obzerved. No explanation can be offercd as to
why this test did not give pressures larger than those

with the load farther swsy from the wall.
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Tests 14 and 15 (Figure 17)

Teats 14 and 18 Wére performed in the ssme seriesy that
is, the sand was completely stirred and loosened before test
14 was Dbegun and was not loosened agein for test 18. As the
figure indicates, test 14 was run with a total load of B60
pounds on s six-inch diameter plate, the cenﬁer of which was
8 inches Irom the active face of the wall and in line with
the gauge assemblies. With the spplication of the load, the
plate was observed to sink about one inch inte the sand, The
observed results of test 14 were somewhat lower than was ob-
served in btest series orne, and ths distribution was rather
poor. This observed inconaistency maybhave been due to the
erratic nature of the strain gauges; however, the results of
test 15 were Dbetter.

Test 15 followed 14 immediately. By simply releasing the
load of 14 and taking a sel of zero read;ngs, 13 was Degun.
The applied load was agsin 560 pounds, and the reesults showed
a good pressure distribution with magnitudes somewvhstnbelow
test ldé. This phenomenon had been noticed before snd was be=-
lieved to have been caused by & compacting sffect in the sand.
The apparently proper distribution indicates thastnthe gauges
were functioning properly.

Thege tests show the result that the pressure at the bot-
tor gauge was higher then tnat &b the second gauge from the
bottom. This was noticed 5o be the case generally in sll the

tests, and this is in agreement with the results obtained by

AT
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Spangler. This higher pressure at the bottom was possibly due
to the floor of the box; that is, the floor offered resistance

and thus increased the pressure at the bottom.
Trials 17, 18, 19 (Figure 18)

These trials were of the ssme series as previously dis-
cussed, The applied load in each case was 560 pounds, and
wit% the initial application of the load the plate sank about
oneéinch. Plate and location were as in tests 14 and 15.
The?distribution of pressure was again quite consistent with
thezmagnitude varying considerably.

: Test 17 compares quite well in magnitude with test 14
witﬁ tests 18 and 19 increasing somewhat. It must be noted
that thg increase of the pressures after 17 would indicate
thet the idsa of compaction, as previously stated,is in error;
howéver, the decrease was generally the case and tends to ver-
ify=the statement.

The slight increase in pressure at the bottom gauge was
again observed except in test 19, Gauge assembly number 6

was not functioning in test 19,
Trials 20, 21, 22, 23 (Figure 19)

This series was performed with a 6 inch diameter plate
and centered 8 inches from the face in line with the gauge as-
semblies., The applied load was again 560 pounds, and the
plate sank three-fourths of an inch. The sand was loosened

before test 20, and the test was run in the pre-described -

R6
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mamner. The distribution was quite good with the magnitude
in accord with trials 18 and 19. After test 20, it was de-~
clded to let the equipment stand unloaded for one-hsalf hour
before making another test. After this period of time, test
21 was performed with zero readings teing taken snd the load
applied as before. A8 nay veé obse¢rved in Figure 19, the
magnitudes of pressures in test 21 werse more than double
thoée;of 20, This indlcsates a definite time effect in the
system which may have been due to exterhal temperature, It
mayihave been due to internszl temperature; thet is, geating
within the the electricsal circuit, or it may have Bk s
to an asctusal redistribution of the presgsure within the sand.
It is appsrent that more investigetion must be made with
respect to this phenomenon.

Tests 22 and 23 were run immediately with results in
accord with former triasls. The odd shape of the curve for
test 23 may have been due to erratic guages or partial faeil-

ure of the sand.
CONCLUSIONS

The following conclusions are drewn from the data ob-
tained in the researchs

1., No exact formula may as yet be given for the hori-
zontal pressure distribution on a retaining wall under a
concentered load on the soll surface.

2« The pressures observed on this model were five or

ten times greater than the pressures observed in similar



studles on large walls,

5, The use of a small, rigld box for these pressure
measurements undoubtedly gives higher pressure because of
the restraint of the 801l particles. The value of model
studies in a soll pressure problem 1s open to gerious Qnes~
tioning.

4, A scale factor could probably be worked out to cor-
relate the observatios on models and full sisze walls.

Se VThere is a time-compaction reduction of the pres-
sures. This may be explained as primary lateral distribution
of the load through *the soll, then as the soil comp;cts, a
secondery distribution of the load downwerd to the bottom of
the box.

6o The pressure at the bottom of the wall tends to be
greater than %he vressure Lmmediately above the bottom, which
was conjectured by Spangler to be dus to the bottom of the
wall, that 13, the floor of the box in this case.

7. Electrical strain gauges afford a convenient and
simple method of measuring atrains and forces, However, tem-
perature effects may be considerable, as they probably were
in this work. It 18 believed that s gauge assembly with the
seperate gauges forming the legs of the bridge would smooth
out temperature effects.

The reaults showed good consistency in the distribution
of horisontal pressure against the wall bubt apparently

showed little consistency in the magnitude of these pressures.



It is believed that the variation in magnitude was due to
hesting effects in the strain gauges; however, there may ac-
tually have been a redistribution of pressure in the sand.
If the effect was one of gauge heating, 1t may be corrected
as suggested by making each side of the bridge an active

strain gauge.
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Appendix



Principles of HZlectric Strain Gauges

The elctrical resistance of = wire may be expressed as R = X %; where R is

resistance, L length of wire, A cross—section area, and K a constant.
If we take a wire and compress it (without buckling) the resistance decreases.
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To utilize this principle of resistance change in measuring
strains several very fine wires are cemented between tissue paper
sheets which in turn are cemented to the surface on which strains
are to be measured, 2 \ |

As derived the resistance varies linearly with strain; however,
it is generally recogniied that.there are unknown factors that slightly
disturb this linear relation., The technique of cementing is very
important; faulty technique will ruin the gauge., Also there is a
hysteresis effect in the cement itself.

In spite of these difficulties, electrical strain gauges afford

a very convenient means of measuring strains or forces in metals,
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TEST DATA

Trial £l n 8" load sank I-1/8" Tane 28, 1944
Load Gauge | Depth | n R =R | x [ 7 |.p
— 1bae Eoe
14 560 i 1m1/a7| B85 ReiiBe3 | DeB | 827 | 7640 | 4249
' b &7 | Dell0ef] G008 | 4otk | ToU8| Tlel | 176
3 GuB3/4"| Bel08e7 B=10Ge] 4ol | 7480 | 318 | 1746
4 LIS - o | Bu38| - -
5 |12=L/4 | S=B0.0 | 5=50.0 | Bul | 788 | 50,5 | 53,6
[ A5 A0 Aealifin 3 | Tald Hedi] Beld 4o
Trisl /2 D a» Tom e 28
14 860 1 “ BeP0al | BeT0a3 | Eal | 2.9 |41.2
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Trial 3 n an - Jone 28
14 |56 1 ¥ B0 | 8748 [ 840 | ¢ | 4846 28,0
& - Bel0Be] Beilled] Hol | 560 |80
& * SellBe7| Mied | 44 ti 3840 |10.E
4 - Bmde | Bel8e0 | 1o8 Tl REe8 (741
8 w Geniflall | BBl | 1od " Be¥ Ga
& » 1={ie 576 olodk |7 = e -
Trial /4 D a toil Pailure Tane 82 senk I=3/ 8"
7 580 p 3 & TP 2l B P28 s FoiB.0 (=07
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3 ¥ Bl lBell Sellded fod Tﬁ 1640 Deld
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Teial 4 D @ 1" plate Jone 23
B8 | 1000 4 " APl | Bw¥iets | Ba® | d8ed | 878
7 i‘in-l{??.ﬂ Sl 0068 7o | G5 | G0aT
S » 5%""3..}.5.{ Sl X el Gl * o d, o PR
4 . Pedllel | =808 | Gul T |850ed | 2843
B » GediBe B | Sl | 4ol , :?5%.05 189
8 5| 20240 | 208,82 | 38 | laP0e8) 1p.q
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TET NATA

Before Trial /14 - “and loosonod

i

Trial f14 D 8" gnTlute Jene 22
Load ceuge | Depthl » R Ré&R| ® 4 P
Dean | 3ing, Hoe Ibs. peis.
fauge
4 [560 1 “ | BeBBed | BeBB.H 1.0 | * 15,7 | 849
8 # | BwllBel | Be110.8 Pu3 | ® 163 | ©aB
3 * | 2wl21e8 | 21805 1.8 = 1led | Bed
4 | BeBleD | BedPed Bl | * 8549 | 1446
5 Dl Cefl | Budile? b ¥ Pab. | Pl
6 | BeliGeh | Bede0 1.5 » 1852 | 6.0
Toial 718 D g &* Tlate Toad sank 17 Jane 82
14 [566 1 F | Beffie6 | B84, Oe? # B8 | Zal
E i 3‘113.9 3"‘113.Jﬁ 1!5 i @!3 592
3 * ?Mlggcl 8’*1.33. & L 3 * 1led 6»&
4 #* | Sa5lel | 2-5041 140 ¥ Bl | 447
5 A | Beifa0 |  Bedfieh DB * e | 241
] F | Dw36ed | BeBB.7 0a7 * Ba¥ | B4R
Trial €18 1 @v g" plate Jan, 22
¢ peo |1 * | Bw7445 | 2803 - | ! .
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3 * fﬂmlm'g ﬁ*lx?.l - L g bed
4 # | 2ud016 | Bedd 0 - " -] -
5 ¥ | BeB36,.3 | Bed42,5 - » - | -
8 * | BwBf,8 | Bw30.0 - s -] -
Before Trial F17 - Sand loosaned
Trial £17 D @ 6" Plate load penk 3/4" Tan. 28
l‘?c < 3‘3’ 3.. * MV#?? Mlﬁta 2.1 = 3.? ‘oé 4] .%3
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4.- * ?yom,.(:«} :3\'*19'3 ‘ﬂ:@? i ﬁgpﬁ 12;.8
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6 | Bu0TeD | Se0540 240 # 1608 | 942




PV T 4 R A
THE'T DaTa

Trial.#19 D 8% 8" Plate Jane £9%

Load Gauge| Depth B Ry R~R K ¥ P
Bam | lba.| Nos [0 ‘  lba, pod e
Gauge

3.4 560 1 M 3"‘5‘3 n% 3"5’\5‘0 5 4 QG ® %01 16‘3 a?
g * BeEis1 CmB o8 8o = 18,86 B8
b ? bt el B33 a0 1.8 * D a¥ Gef
4 % D5 o7 D g BeB ? 1844 1044
5 * B=ilel | B=l8.8 1o * B8 Be0
143 H i B o (ed * Bul 1.8
Trial 780 1 8" 6" Plate  sand Loosened, Load sank B/4” Jam. 25
m 55Q ’» # 3‘6{}. & P37 o 3¢4 ® %.l 3.5 e
. 2 » Ra'ﬂ?t‘ﬁt 3"33‘6 Ge} & %.3 15-9
3 » g“‘@éo(} M&ﬁ ﬁc& * 1@.% 1{}*0‘&
ﬁ 5 3"%09 23*%33.5 l’fﬁ * 15.5 ,?01
8 * Delfed Gl 6 1.8 * 138 7
6 * E187,7 | 2-151,.2 - * - -
ialf hour elapsed hetwsen 20 and Bl
Brail - 21 D 8" 6" Plate Jan 28.
14 H560 1 N BeiRed BebBed Bl % el &1 .6
g f DGO A=f3 o9 Dol * Ghe ¥ GO o8
:‘5 * 2“";’3@ .‘? 3‘"@'50 3 7 Q‘@‘ » 56'? 31 .3
4 * BuiBaf | B=0l.9 Be® » 877 B246
& B Bellie6 CeB o7 Gafi - B0 BLeB
tedal 88 n & 6" plate Jll e
14 HG0 1 e Beb5e.8 P} o 4 e " Ded 8e®
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4 * BB Pen il o8 ggl # 1?‘% Dl
% a SmiBel} BB 18 i DERC P !
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TEST DATA

Trial # 88 D 8" 6" rlate Load sank 1" Jan, 25
Load (auge |Depth R R, R~ Ry K k3 P
m&m 1bSo No.
Gauge
20 800 1 * 2-85,.1 2=60.6 L8 * 12.4 7.0
3 * 2=00,1 2=89 o4 0e7 » 4,9 8,8
3 * 8«100.8 | 8~00.6 Geb * 4eb 2.6
4 * | 2=B0.4 | 2=28.7 | L7 * 14.2 840
5 * B=24,7 G263 1,4 * 10.3 5.8
GS * 3"14.1 :{)"14.9 "'008 * -6.5 "':5.?
sand loosened before Tridl # 24
Trial / 24 L 8" 6" Plate Jan, 25
14 560 ) 3 * B=82e6 2=50e6 |[12.0 * 99.2 56,0
2 » 2=00.2 2=85,9 4,3 » 30 ¢4 iv.1
3 * 2=09 46 P=06,6 3.0 * 28,8 12,9
4 * 2w o4 2=26,49 £2.8 ® 20.9 11.8
5 * ZmB85,5 GmDA o4 1.1 ¥ 8,1 4,6
6 * BwldeB B=l2.8 1.5 * 12,8 70




MACHINE CALIBRATION TESTS

Gauge Asgeunbly #1

Load (1bs.)

Bridge Dial

Gauge Assembly #2

0
195
310
490
4920
880
810
590
518
515

143
Q

4 - 93.7
120.0
133.5
154.8

o

]
fav
~3 0

e

433333
Comuppoomo

gt
onH
W

®

L

Gauge Assembly #3

Load (lbe.)

Bridge Dial

0
130
200
300
400
450
450
580
670
810
610
450
480
300
14

0

3 - QO.GG

Load (1lbs.) Bridge Dial

O 3 - 8908
100 99,5
200 120,90
320 140.,0
430 157 .4
430 3 - 2.1
590 30,0
700 44,0
800 §7.5
820 35,5
500 12.5
400 7.9
4300 2 - 183.4
220 135.2
130 118.3

0 94,0

Gauge Assembly #4

Load (lbs,) Bridge Dial
O 4 - 87.2
110 106,85
200 118.7
330 138.3
450 148.8
450 S - 0.0
600 18,6
705 28.3
790 37.3
700 28 .4
600 15.0
500 1.6
500 4 - 147.1
400 136.2
300 123.0
150 108.2
O 85.4




MACHTIYE CALIBRATION TESTS

Gauge Assembly #8 Gauge Assenmbly #6

Load (1bs.)| Bridge Dial Load (1lbs. Bridge Dial

O 3 - 7 3 ® 2 0 3 - 11 @ ﬁ
100 87,9 130 38,0
@00 100,0 250 48,8
3568 183.0 400 85.1
470 1592.4 500 78,9
B850 150.1 730 107.9
&80 4 - 2.8 810 115.8
8200 36.3 810 80,3
880 23.2 370 63,0
540 8.2 180 42,6
540 3 - 155.4 0 1%.1
340 131.8
£20 118.0
130 107.5

0 ‘ 89,7




IN PLACE CALIBEATION TESTS

Gauge Assembly #1

Load (1bs.) | Bridge Dial

0 2 - 3407
100 43,8
200 51.2
300 61.8
360 66.3
200 56.8
100 48.4

0 37.2

Gauge Assenbly #3

Load (lbs.) | Bridge Dial
0 2 -» 64.7 :
&0 4.9
100 80,9
200 91.3
250 96 .4
360 108.2
20 26.4
100 87.0
4] V5.0

Gauge Assembly #5

Gauge Assembly #2

Load (1ibs.) Bridge Dial

0 2 - 39.5

80 67.1
100 1.7
200 83.2
300 8l.2
380 86.6
200 89.3
1050 7.3

0 62.8

Gauge Assembly #4

Load ( 1bs.)| Bridge Dial
0 l b 136.2
50 146.5
200 . 153,2
00 2 - 6.6
200 18.2
350 22.9
300 27.9
350 31.4
200 20,1
100 10.4
100 1 - 158.5
0 145.3

Load (1lbs.) Bridge Dial
Q 2~ 1.0
&0 5.4
100 11.9
200 19,7
260 25.8
380 35.7
260 30.7
100 14.5
] 3.0
Gauge Asseubly #6
Load ( lbs.)| Bridge Diel
0 1 - 126
850 131.7
100 187.3
200 153.6
200 2 . ? .O 2
280 12.3
270 13.2
200 Peb
190 148.6
53 141.6

i34.1

7 7





