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miore acaptable to
avchitectural tecotment than the conventional deck ey {arough girdey
beidge., K wom the highway cuginces' @ point of view, the vigid frame
owidgs alsoe oifcr: a pyrsisvaole solution to tuc proviem of grade 3ep-
aration. This suplains why steucturcs ol this type have besen so sxicn-
sively ured throughout the Vailtea States

Fact experieace ndicatzs that the skewed rigid-frame bridge io
a2 wnore adaptable typs of sivuciure, cspecially for moderen traffic ean-
glaseviag design. arly thcowies of skewed rigid-ivames structures
vexs based oa e same assurnpticas that nad previsusly been ucea for
unskewed slalb beidpes, but these proved inadequate. The recent the-
zioped arve more alcuaraic and take the skew into zcecount,

bat ave vet bazcd upon a thoveugh slastiv analysis, The analytical proe-

o

sedures used ai the present Uine for caloulating the actual stresscs in
the deck 0f @ skewed vigid-frame bridge arc hased on the zssuraption
that the ftorsional rnoments in the deck will twasi it as though it were o
thin vectangle of ccoustant depth, whereas the bridge is actually havnci-~
¢d and tho cyoas-section at the supperting adutment is uot perpindica-

1

ay to the lengitudival axis of the deck., Ao a rusult there is a consider-

t

cble doubt as o the actual stresscs tha? de develop under isading con

diticas.

by Uv., Daniel Feeaerick)”’ aand detailed calculetions are aow

mads
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experimental scudy( ) but will not include the effsct of haunching nov of
corposite material so characteristically used in veinforced concrete
structures.

It is, therefove, the purpuse of this research to build an expe"u
mecatal roodel of an cxisting veinfovced concreic skawed bmc.ge 4} to a
one-iwcath scale and to subject this to varicus loading conditions. This
thesis ocutlines the ewperimental procedure followed in testing this model
aud liste the resulls obtaincd. UYR-4 strain gages were used to measure
the straians in the veinforciag steel and on the suvface of the concrete
itself at selected points. The model was loaded with concentrated icad
at the ceater of the deck keeping zll siwains within the clastic limait of
the wnatsrials,

Liater tests will test the rodel with the load placed at eighkt cther
positious cn the deck. <The model will finally he tested to destruction

undey a unifornt load applied by meaans of a hydrawlic rubber cell {itiec

™

c the top cf the deck surface, butl these vesults azs not included in this

thesis.



-8-

REVIEW OF LITERATURH

The experimental investigation of skewed rigid frame bridges has
veccived very littl: attention in the past and orly a few of such tests
are discussed ia the literature. These can be classified into two parts
and ave described belew.

1, Model Tests.

In 1932, model tesis on a skewed rigid frame bridge were con-
ducted by E. F. Giﬁord(s). The model used had a 45° skew, was con-
structed of concrete and had a scale ratio of prototype to inodel of 64,
The model was tested te destruction with the concentrated loads 2t the
center and quarter peints bui only the appearance and description of
.cracks were noted. Photographs indicated that failure occured at the

top of the siab fov both symmeirical and unsymmetrical loads. The

first crack continued approximately perpendiculaz o the traffic, Gordon
P, Figher aad Waltev C, Boyer“’ conducted a number of testz on a
medel of a skewed bridge with 2 two-span rigid frame in an attempt to
obtain the reactions. The effect of skew on the reacltion was investigated
ivr aagles varyiang from 0° to 50° in incremente of 10°, The deck was
flat and of coastant thickness. This investigation was based oa the dz-
formeter method as developed by Beggs and modified by William J. Eney.

2. Full Size Tests.

Scme tests on existing structures were made. The literature ze-
vcaled that full size iests were made on the Central Avenue Bridge, Glen-
dale, Californial?) 2nd the North Avenue Bridge, Chicage, Ilinoist®),

a. Central Avenue Bridge, Clendale, Califoraia.
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This bridge was made available for teste of the full scale struc-
ture in 1939, It was designed by the Hayden method and had a solid
deck. When tected the structure was two years old., Steel ingots weigh-
ing 3,003 1b. eack were spread at varicus distaaces aloang the transverse
ceater line in a stvip three {eet wide., Siraiaz were mszasured at the |
haunch and cvown with 10 iach Vhittemore and 2 inch Bevry sirain gages
attached to the expesed reinforcing vods. Dial gapges were used o meas-
urc the deflections of the corners of the deck, crowan, and bottom of the
abutments. The results indicated that the maximum siress occurred in
the tension steel at the cbtuse covner, that the entire structurc vrotated
as a rigid body, and that the maxirmurn deflection of the crown uader the
greatest load {440 tons) was approximately 3/8 inches.

b, Worth Avenue Bridge, Chicags, Illinois.

Thic bridge was a two hinged rigid frame of slab and girder de-
sign with hinges tied by veinforcing to the lower roadway slab. The
bridge kad a 55° skew, Special extensometler stations were built into
the deck girder; one tiz slab and the abutments. Temperature variations
over a period of four rmonths aud their eifect on hinge movements and
deck deflections weve vecorded. As the resgult of these tests it was con-
cluded that torsional effects were negligibie for this T-bsam type dack
and that the otructural behavior was in good agreemeut with the assumed
action. It should be ncted, however, that this was not a flat slab-type

structure.
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XPERIMENTAL INVESTIGATION

1. Object of the Investigation

Tha vurpose »f this thesis ic (o oblain experimmental data on the
bzhavicr of a gskewed haunched-slab rigid-frame bridge so that these
straiaus and deflections may later bs compared with the resulis of a
theoretical analysic baced ou a vigorous treatmeat involving the theory
of clasticity. The laws of similitude were applicd keepiag the stresses
aud strains equal hetweenr modsl and prototyps, Freliminary experi-
(9)

mental atudics at V, P, 1, wzre carvied cut in the past iadicating

&4

taat small reinforced concreic modcle of veinforced consvete Zoams

and slabs did follow the theoretical lawe »of similitude.

Z. Coustruction of the HModel

The model is a onc~-tenth scale version of an exieting prototypa.
Figure 1 shows itc detailed dimensious, figurss £ and 3 the position of
reinforcing, figure 4 the location of strain gages, ete. It should be aotzd
that vas-cighth inch diametzy deformeod wire wag usad for the veinfovcing

ars cug { moat of the structur: and thai this had besn found to hao-
bars thrcughout most of ti tructur: and that thic had becn f t 3

. . s . 3
have properly i provious testis that were made cn a shewed Blab( ). The

u

pacing of the modcl veindorcing bavs was computed keeping the stzal
ratic per wail arca at cach section the same as that used in the proto-
type. The cnly variation cccurred in the vertical steel on the front face
of the abutmeni wheve oue-siktecath smooth diamaeter bare had to bz uecd
ia svder to keep the spacing vcasonable.

Type A-7 3K-4 strain gages were connested to the one-cighth inch
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Notation g
SR-4 Gage on Reinf, = 7
SR -4 Rosette Gage O
W = West 4 10
O = Outside
~ 1 =Inside \\DB—Q
A = Abutment : -
D = Deck \/ A} Eﬁ_—l?’”_‘lf“l é—\
. A .

FIGURE 4 a

Strain Gage Position in Deck
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reinforcing and type A-7-4 SR-4 strain gages were fastencd to the

onc-sixteenth inch veinforcing., Type AR-2Z rosette SR-4 strain gage:

[¢z]

were used on the top and botlom suzfaces of the concrete deck and
froat and back faccz of the zbutments., Their location is iadicated in
figurs 4 and Tabic I. Strain gages atltached to the reinforcing were
waterproofed with several layers of Armstrong Adhesive A-2, and then
wrapped.with rubber tape.

The bridge footings were cast in two steel boxes as indicated in
figure 5. Thisc arvangzment was uced in order to obtaia greater vigidity
of the footiugs so thai the horizontal reacticns developed by the various
loads couid be measurzd with thes dynamometers indicated ou this sketch.

The consrete ussd for the model contained 6. 89 sacks per cubic
yard and 8, 7 gallong per sack, This gave o seven day strength using

high eariy streagth cement of 4757 psi, a modulus of clastizity of 3. 61 x

106 psi, and a Poizson's vetio of 0,129, The mix had a five inch slump
and o was easily plsced in the fecerm, The strength waz dotermined
frem 2 % 4 inch cylindsyo, ‘Tabie I indicates the proparties of thic mix
a5 tested under standerd conditicns aad also indicates the resulis ob-

tained frem comapenion cylinders cured ia o wmanner ideatical with that
ci the model itself. Tho rodel aud these cylinders were cured in their
molds foy five days, the moldes Qien stripped, and than subjected o the

nermal dyy aiv of the laboratory duriag the remaiader of the test psriod,

3. Testing Frame

The model w2s placed in the testing frare shown in figure 7 and

loaded with @ hydraulic jack., The load wasz measured with an SR-4
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type Baldwin Lioad Cell,

Horizontal reacti_ons of cach footing were measured with three
dynamometers ag indicated ia figurs 5 and figuvre 6. The steel chaanel
box housing the footing was pliced on ball bearings to eliminate friction,
Rotation of the footing about its longitudinal axis was not noted but could
casily have beea prevented with emall I-bar anchorages at cach cocraer

placed in a vertical positiou.

METHOD OF TESTING

1. Loading,

The model was investigatad for siress distribution due (o the con-
centrated load at various points on the deck. The suvface of the deck
was divided inio nine panels by the equi-spaced lines as shown in figure
1. This thesis lists the results obtained for the coucentrated load applied
at the center of the middle paunel; i.e., the cenicr of the deck. 'The con-
centratad load was applied by using a 10,000 1b, hydraulic jack. In order
to preveat a punchiug shear failure a 2 inch diameter steel cyliuder was
used under the lcad.celi, and this was sepa.a-a.ted‘lf.rom the model by a
soft rubber cushion to eliminate uneveu beariag.

2. Measurement of Strains.

Since there were ninety-oeight type A-7 SK-4 strain gages, ten
type A-7-4 SR~4 strain gages, and fifty-seven type AR-2 rosette SR-4
strain gages om the reinforced concrete model, and since the switching
and balancing units could carry a maximum of sixty-six gages at one

time, it was necessary to divide these iate groups and to test the model
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five times for cach iocad. Kewiring of the swiiching and balancing units
after each serics of gages werc read was climinated by using 2 multi-
plug system, Thz switching and balancing wait was permanczatly con-
nected to the base of the mlei-plug and sccker unit and ¢o the strain in-
dicator. The grouad lead and tae compensating gage were conacctsd
dircctly io the switching aud balancing unit. Six gages, No, 5CIL, 5CID,
9WOa, WO, 2L0A, 940D, were always coonccted to 2 separate switch-
ing and balancing unit for the special purpose oi checking these readings
for series of the five loadings.

o)

3. Mleacurcmens of the Deflection of the LDeck,

The deflective of sclected poiats of the dack, ac imdicated in figure
t, wae rezd on Ames dials reading to 0. 401 inches.

casurement of the Load aad wctions,

The zpplied load was mzasured by means of 2 Baldwin load celt
28 is indicated in {iyure 7. The hovizontal thrust was measured by cix

SR -4 type dynamomaters atiached to the twe foolings.
REINFORCING

The reinforcing was obtained from the American Steel and Wire
Company. The physical properties of this 1/8 inch diameter deformed
wire were as follows:

Physical Properties of 1/8" ¢ Reinforcing Steel

Modulus of Elasticity 29,050, 000 psi
Ultimate Stress 63,900 psi
Johnson's Elastic Limit 39,200 psi
Prop. Limit 24,800 psi
Yield Strength 51,000 psi
% e in 2" 18.0

% R.A. 76.0
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TABLE X
(a)
10 East Note: Coordinate d for any gage
E; is measured to the nearest
| | surface of the bridge per-
x 10 | pendicular to the outer sur-
ZT face of either the abutment
West or deck.
~ Pesition Coordinates in Inches

Gage x £ 4
1WOD 3.90" J.10" G, 250
VARSI 1.50" 9.50" 0. 50"
IWGOD 14. 00" 9.2¢0% 0.256M
4W oD 13,75" G. hgw G. 506"
5WOD o8, 50 9. 50" 0.z5"
6WOD 28, 25" . boY 0. 50"
TWoD 42, 70" g, 60" 8. 25"
8WOU 42. 70" 9. 50" ¢. 50
AV OD 53.00% 9.80" Q.z5%
i0OWOD 52, 50% G. 56 C. 50"
IWID 3.10% .20 0.20"
2WID 2. 00" g, 5Q 0. 45"
SWID 14. 20" 9. 301 C.zg"
GWID 13, 65" 9. 50" 0, 45"
5WIL 28, 8o 9.46" 0. 20"
6WID 22, 60" 9. 50" C. 45"
TWID 42, 30% 9. 60" ¢. 2o
BWIL: 435, 00" 9. 55" 0. 45"
IWIL 53. 30" 9. 70" 0.z0"
10WIs 53. 00" 9. 55" 0. 45"

x d z
1WOA 4.900" a. 20" G, 40"
2WOA 4, 54" 0. 4! . 70"
3WOA 14, 60" 0.z20" 9.40"
4W oA 14, 70" g, 43" g.80n
5WOhA . 28, 7 0.z20% 9. 40"
EWOon 29. 30" 0. 45" 9. 70
TWOA 44, 40" g. 20" 9. 70"
BWCA 44, 59" 0. 45" 3. 40
QW DA 55, 00" 0.20" G. 40"
1ICWOA 55, 00" 0,454 G, 40"
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TABLE I {continuad)

{a)

Position Coordinates in Inches

Gage * a ”
IWiA 3. 40" g, 29" 9. 176G
Y 1A 3, 30¢ g, 30" 9. 40"
3VWIA 14, 209 g, 26" 9. 70"
4v71A i3. 860" 0. 30" 9. 40"
SV 1A 29, 00" 0. 25 g. 70
6v'1a 29, 00% 2. 30 9. 40"
TWIA 43, 80CH 3. 290 g.70%
Bw IA 43, 40 0. 30% 2. 40%
9V 1A 54, 80" (AT G, 70
10% 1A 55, OO0 9. 30" Q. 40"

x 3 d
11WOBn 28, 50 25,300 {2, 25"
12W oD 27,800 25, 30 0. 556"
111D 23, q0" 25, 3% AL
12WiD 28, GGn 2%, 309 C. 45"
ICGD 3.90% 40, 00 D, 264
YALNTS) 2. 60Y 41, 30" 0. 40"
30OoD 14, 400 40,25 g. 24"
420D 15,309 41,00 J, 46"
5COD 25, 70% 41, 6ov 0. 206"
bSOD 29, 70" £1,90% 09, 430
<00 43,40% 4n, 545 0. 26
JCOW 43,200 431.00C" 0. 43"
prefels 53,000 43,6000 0. z6"
19300 b4, T8¢ 41, 08" 0. 46"
1CIC 4, 30" 40, OTY 0., 207
FADASY: 2,600 41, Con 0. 50"
3C1ID 14, 30" 49, 30 g.21"
4TI 15, 53" 41,60 C. 48"
5CI105 &3, 23" 490, 49+ 9,220
Y93 $3° £3.9G" 41, 30 Q. 5
(s 43, 10 40, op" 3.20%
303 $¥ 44,200 21,00 5, 50"

9Cln 52, 90" 44, 50% 0,22¢%

.....
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TABLE 1
(o)
Positi C i i
Gage o xfmn bocxgunates n Igches
150D 4,00 9, 40n n.28"
2EOD 4,180 9, 60" 0, 40%
3E0D 14, 0% 9, 290% 0.25"
470D 12, 69" 9, 601 0, 49"
EEQCD 28, 40% 9, B0t G, 30"
60D 27.80% PREHL 0. 43"
TEOD 422, 70" 9. 609 0, 25"
SEOD 42, 00" 9. 0% 0,399
SEOD 55,20" g, 6O 0, 25
1CEQOD 53, 7¢" G, eQn G, 38"
1EID 4, 506% C. 40" 6. 206"
2EID 3,59 9, 60% 0,454
381D 14, 66v a, 30" G, 22"
410 13,807 9. 60" C. 50"
5RID 28, 40" G. 80" 0.21"
6EID 29, 20" g.60n ¢, 50
TEID 42,10% g, 8o 0.28%
8EID 43, 00% 9, 63 0. 52"
eEID 53, 20" O, 70" C. 25"
10E1D 54, 50 9, 69 6,51
x! d z!
1LCA 4,25 G.20%" 9. 90%
2EQA 3, 50" 0.33% g, 90"
SEQA i4, 50" 0. 20 g, 80!
4E0A 14, GO .33 9. 40"
SEOA 29, 80" 0. 20" 9. 84"
6EQA 256, 80"% D.33% 9, 401
TEOA 44, 60" 0, 20% 9, 28"
BELOA 43, 70" 0,33 9. 40%
9ECA 55, 00% 0.20% 9. 90"
10ECA b, 20" 0. 338 G. 40
1EIA 3,50 0,204 9, 10"
2EIA 2, D0% G, 30" G, 40%
3EIA 13, 50% 0. 20% 9, 70
4E14 13, a0t 0. 30" 9, 40"
5EIA 28, 76" 0, 205 9, 10"
6EIA 28, 30 0, 30% Q. 40M
TE1A 43, 00" 0.20" 9, 7G"
8EIA 42, 50" 0.30" 9, 40%
9E1A 54, 00" 9. 20" 9. 70"

10EIA 54, 00" 0. 3¢n 9. 40"
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TABLE I {coutinued)

(b
Gage Poil'tiun Coog:ﬂina.tes in Inches
110D 28, 50 25,109 0, 22"
120D 2B, Q0% &5, ¢GY 0, 409
11EID 28, 706 25, 04w 0,239
1281 Z8,00n 2b, 40 C. 49%




TABLE IT

Curing Agein  ULlt, fgtrepgﬂii?g) Sec. Mod. of Elas. {E} Foisson's Batch No.
Days in psi. in psi. at 1350 pai. Ratio Cycl. No,
Molds-1 day 7 4920 3,91 x 10° 3/3
100%R. H., 6
750F -4 days 4700 3.28 x 10 6/2
50% R.H., 4 .
700F -2 days 4650 3,73 x 10 0.189 6/3
Av, 757 Av.3. 01 % 106
Molds-5 days 7 4620 3.28 x wi’ 2/1
Thence open 4510 3.88 x 10, 2/3
storag= in lab, 4540 3,26 x 10 0.186 5/1
air. Av. §557 Av.3.44 x 10°
Molds-5 days i4 4830 3.62 % 10, 3/1
Thence open 5250 3,76 % 10 4/2
storage in lab. 4150 4,10 x 108 5/3
aiz. Av, €730 AV, 383 < 1069 0.197
Molds-5 days 28 5140 3.39 x 10° 6/1
Theace open 5690 3.43 x 100 5/2
storage in lab. 5320 3.91 x 100 0.210 4/
air. Av.5380 Av.3.58 x 100

_82_
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DATA AND RESULTS

1. Stress and Strain in the Reinforcing,

At each selected peint, two SR-4 strain gages were attached to
the transverse and loangitudinal reinforcing. Since the gages wers not
exactly coincident the strains at any selecied point can be determined
by iaterpolation. The procedure would be to plot the strains (ex and
2, OF a{;) versus their location along the section as in figure 8. The
strain at any point could be found from this curve.

After this, the corresponding stress could be calculated by apply-
ing the stress equation ¢ = Ze¢ where E is the clastic modulus of the ve-
inforcing. The depth of the reinforcing barz at each gage poaition is
given in Table I.

2. Calculation of Principal Strains from the Type AR-2 Rosette Gages.

a, Derivation of £quations.

When a surface element is subjected o the combined action of
strains e, e'y and G'xy the strain g, in the longitudinal direction of 9
is given by the equation

- 2, .2 .
ee se, cos 9 + sy sin 0 + c}. 3inb coso

The magnitude and divcction of the maximum and minimum principal

strains can be determined by the following relatiocas

<
Tan 2§ = Angle § is measured positive counter-
2" % clockwisc from c-:81 to the direction of

€ -

max
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6 6, 2) 6

6, x) 0, (x)
Deck Abutment

The three rosette strains can be written as €g 0 S, and L Since
1 \,d 1
e c . .
ei =0, 62 =457 and 63 = 90", the threc simultancous ecquations reduce

to the {cllowing

Thezefcre, €0 sy, and exy , the maximum and minimum privcipal
strains cau be determined by these equations.
The calculation of priucipal stresses from the priancipal strains

is based om the zssumption that the material follows Hooke's Liaw,

Simultancous solviion of these twe equations yields the following

in tarms of principal atresses and strains,

7 - v (smax. * %ming

F_._ = o e . +wve .
P2 min max
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b, Test Res3ulin

: to the fact that a s

T mall load of 1960 1b. had to be used o aveid
cracking of the concreote, orly those ga

ges in tha viciuity of the lead

Data for 21l vosetic

shewed any apps girain. gages and fov the
& artacaed to the ye

mforcing aloay the ioagitudinal and troasv
ter lines are shovwa in Tabic IV &

s3]

= >
c?

» band ¢, Tuoble II indicate
Straiuns ou the veaction dymamomeiers,

The two siral
cach &

ains recoraed fov
ynamometcr ncad ouly be averaged and multinlied by E for stcel
to astermine the veaceions in pounds.

c. Nomographic Jhariz

The calculation of principal streszcs and sivains by

uge of the
equation ia section {(a) iz laborious.

The matheinatical orvov is come-
times inevitable.

10

it 15 miovro convenicnt o use nsmcgraph( )t
soluticn of thece zquetions, ov, after cow
the rosatie

quation, thce urorxmograph can

n bz usea for checki
obtained frem the comwputation o

redace ¢rrovs,
Wo kaown anomograph exizts at prozent for the value
for coucvete.

g of & and v
iznce,

claximum and toidiraum stradas and stressss were
detzrmianed from: the cguations. These vesnlls are shown in fable V.

-

3. Deflection Measurements.

The deflection of eleven selected points of the deck, as located
in figure 1,

is indicated in Table VI below
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TABLE i1

Dynamometer Strains for 166 kb,

L.02d

) » g
Gage No.  Unit Strain x 19 Gage No.  Unit Strain x !;6
a b 2 b
1= ~16 ~1a W ~-12 -5
AN - & -8 oW - 3 -7
3k - 7 7 3% - B -8

TABLE IV a

Unit strain in Longitudinal Reinforcing Steel for 16U Ib. Load

e e s S
" I~
(Gage No.  Unmit Strain x 14 Gage No.  Unit Strain 1*':6
5w OA. $+Z SWIA -8
5% Q0 +2 5WiD -3
1IWOD +2 YIWID -2
SCOG -17 CiD +2]
11EOD +1 Y1EID -d
5E0O0 +e SELD -8
SEQhA 5 SELA -9
SV A +4
BARESTY +2
1508 ~5 iClL +2
3C0O0 -1 3CI +7
50D -17 5CIL +21
GO0 -G 7CILG Short
9COD - -3 9CID +5
20D o
SLoA +19




Unit Strain ia Transver

)
se R

c

inforcing Stecl for 15C 1b. Load

Tage No.

Unit Steairn x 10

Gage Neo.

Unit Strain x 106

TEVWOA i oWia y
oV QL {: SWID 0
180D -1 12WID 0
5C0L -15 6CID 5
121500 Shory 12E15 0
SLOU G 6EID 0
EOA 0 6r1A 0
2000 A <CID 0
4C0OD 0 4CiD Short
oCOL -15 6CID 5
8COD 10 balaace 8CID 0
16COD Shovt 10CID -1
TABLE IV ¢
Unit¢ Strain in Rosette Gages for 16¢ 1b. Load
Unit Strain = 1} 06 Unit Strain x 1 06
(age No. a ~ T Gage No. - 0 ) a
U1 ) '3 i 2 3
TWOL 8] : Y 1WIiA 0 -2 -6
2WOA -2 ) O 2WiA 0 0
IWOA 0 3] +2 3WIA 0 -8 -9
4V OA -Z 3 42 414 o -9 13
SWOA -2 +5  +1i 5WIA ) -8 -10
1WOD O wWiD O 0 0
oW OD ¢ 2WID 0 -3 -
SWOD +2 +2 IWID 0 -7 ~2
4WOD 3] +3 +3 4WiD ¢ -8 -7
EWOD +2 C 5WIn ~3 -3
LW OD G 1IWID 0 -4 4]
1COD -5 1Cio 7 +2, +2
200D -5 =17 2ClD -1 +2 +17
3C0OL-N -4 -4 48
3C0OD-8 -15 -21 =33 - . 128
300D-1  -12 15 -23 3CIiD +48  +28 +70
3Con- -17 -17 =21
4C0OD 4CIE 2
5CCD 0 -7 -1 SCID -4 +2
110D 1iEl5 +1 0 +3
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TABLE IV ¢ {Coutinued}

: . 6 . ) 5
Gage No. %mt Strzss ® éO Gage No. Uént Steress xSlO
1 z2__ 3 i 2 3
1EOD 0 1EID G -3 -3
2EOD 0 +2 42 2EID 0 -2 -8
350D 0 +2 +2 3EID -1 -7 -4
TCOA ) T TEIA 33
2EOA -2 0 0 2ElA -2 -6 -7
3ECA -2 42 42 3EIA 1 -8 -12
4TOA. -2 42 43 4EIA 2 -8 -9

SEOA -2 4 SEIA ¢ -4 -9
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TABLE V

, Y - B ;
Gage No. I{mt Strain = 10 Unit Stress in psi ¢x for
g . E ., 14 € '3
nmax  min max min max
3CID +91.85 | 426.15 | +365.31 | +167.53 | +125%14
N3COD -3 -29 - 33,11 -111,38 | - 11919t
"E3COD —_16. 17 -21.83 - 77,28 ~ 94,31 | - 22030¢
$3COD ~-14, 64 -32.36 - 79.44 -132,79 | + §°121
W3C0OD -10.39 24,61 - 57,63 -100.42 | + 190570
TABLE V1

Station Nurber

Dellcction ia Inches x 1000

iw

(LN o8

(LN
maozoEasada

1.25
2.50
.25
2.7¢C
3.00
3. 50
3.00
Z2.80
2.25
2.40
1,25
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CONCLYISION

Siace the building of this concrete moedsl was a painstakiang task
the limited time made it itapossible for this thesis tc contain the com-
vleie data of this model test.

Though the testing load was light, the veadings of strain gages in
the ceater portion of the model siill gave some significant results which
justified the adzquacy of the expeviment. However, the author vould
like to make the following impcyiant conclusions:

a. The coutrel of the accuvracy in building the model is very im-
portant. All dimensions should be laid out as carefully as possible,

1

b. The placiang of the 5

ko)
&

R-4 strain gages oan small diameter rein-
forcing steel was difficult work., Attention chould be paid not only to
the problem of permeation of watevr, but also the technical skill to pre-
vent short circuiting between the gage and the veinforcing steel. The
pevformance of this type shovt-circuit would make it irnpossible to use
a commou ncutral wire which coanecis all gages in the same sevice,
ia this condition, the only way (o cbiain covre«t readings of each gage
waz to measure the straians with individual load applications.

¢. The multi-plug method is pericctly satisfactory. Wwhen the
total number of strain gages is more than ithe switching and balanciag
unit caa accomrinodate, usiag plugs of different color for different acries

would be very hclpgiul during the testi.
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RECOMMENDATIONS

ot

The author wishes to make the fellowing recommendations for
future wovrk:

1. Meazure the strain in all rosette gages and gelected interior
gages on the veinforcing for the 150 1b. load at the cight other load
gtations.

Z. Repeat for a uniform lcad over the deck.

3. Use loads at the ninc selected load statioas hecavy eaocugh to
stress the reinforciang to its workiag stress,

4. Protection of rosetite gages om the top face of the deck during
the uniforrn load test.

5. Gtreagthen the (23t frame for the hzavy load.

6. Linad up to ultimate with the uniform load.

7. Compare the results with an analytical study.
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