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Shear Behavior of Reinforced Concrete Beams
Subjected to Uniform Load

S

Abstract

The shear behavior of reinforced concrete beams subjected to uniform loading was investigated by
testing 1/3 small-scale model R/C beams. The emphasis was placed in finding a fundamental difference
in behavior between in uniformly loaded beams and in point loaded beams. The major variable was the
span-to-depth ratio, varying from 4 to 12. The concrete strength and steel ratio were fixed.

LM E

2 F7t2] doEA|ERL] HIAFE #3517
AR £ r=Fol BaElglon), HZEAR
ERe] Ao AFS of3 HAls] A WYk
th o]zl o] HAH Qlapge] obF WA H
st FFH3te Zo] vi¢ sy} diolcth
ole} o] AxtAFL ZTEEUE 3| ol3lstx
2517] gfFo] VI ZANERY Az iy
Ae dEgHd Wyol 2AE F2 ook d$ol
gz Ayael AlEEHE APEHLS AF5E7
2o AYEMNE F¢ dojF Jolnd, FALE ¢}
275, d34], AR of FAH ol vl(a/d)
g FedsE 2ysia vt 2o Acimiale
Aty vel YRUE Mo 2y2tgo] 2l dof
o, 3UFEE U 2 FeE AT o
FRgolel Hli{azd)E= HEWUES AT ¥l
vepdct, v BEEIFY FeE
g HEWE Mo zye] HEsIE %
2 ¢
%

oh,  welsd AFshEe AHEy

Algtaiel MgheAg SEERXEEFY of H&
ghohe e Eytelsicin @ 4 gk, 2gER
2 dFoME Y8 E e} 1/3 Scale TR A}
Hg Y ¥ nHAUYE o| &l I E Hxh
Zzalo] FRESIES Wes HIIIERSY F
o= HYAE HESIACL

2.4 ¥

2.1 7 &

ngalye] ANE Mol alolM AeElxE &
Bal7] esie Adabdoll oisf At A3 W
5131, Scale Effecti 7Hgdt 2|4 3stojof %ir}
weld & @dFolas fYEEL 1/3 scale R Y
o AAdZFEAEE AL F BEAHEL Bl
o AEFeERS sE5Helo W HtAFE
zpolol thsiA d-Fstdct.

Ak of FaEold Bl(asd)old AL a
= stEaa AlEAlele] AzlE uishe e
AE8tE AL HREE HdelBRE FEENE
ZAgo= AMgY S gl O ER & Adyely
L re A A¥zol o] fFAECIY u(L/E F
aW42 sl desiact

2.2 A48
AEAE Fig. 13 2 ALY dgr 2709

1/3 scale B8R 12718 Alarsiadct AAbdE5E

Ayge A Amzel ) FA g\l wi(L/diTt
5.4(asd=2)8} 9. 4(a/d=4)9] WUl B v cf
s ciAeHgstE Aysted ZE vla BES)
drl. Az@aERY FHeld uld HorA
o] xlolof ciM Q-7sirl 2Iy F 107 EFE
o] g E 4.3cm, HAEo] Tom, I HFA
1.3cn® YA sldoen, 2L D6E 271 AHE
#lo] A 2u|= 2.09% ¢ich A Aol of R
Folg] ul(L/d)E 4ol 127}x] setAlE WAl
th. 7 Be| #HAL AExE L/d FHA Exbs
st Hel g UeliEE stdct

2.3 dgaa g 9y

stE|st 2 Fig' 58t ol BUHoE T
f8lste] SEEEEE HUHsIAD, AFIHES
AN Zotol 172 ststACE

Agg 517 Mol M F4A s
g 2= Ae] XE AYS| HAst, AEA #y
AstE Haxstdct, HEAY sEstE R A
Aol FU% xghgdo] WANEE B2 HYI
7 A4 (hydrostone)& Hte] n=A vl23,
27) Aol o¥zte] 31Fg 7isle] HAHY settingol
H ¥ oA e AAstdel. #FAse 5 ton
229 89} Jackg AMRSIgEd, IEEFE ¢
34 Load Cell & “dx|8tel5l Dial Gaged o83}

o R FHe A& &Yshacth

3. Aol Ry i

QAR 1/3 scale RERE AYste] zhzte)
Hoj tfs] AMEote] A2, FEA e, 13 mode,
1R e%g DS, scale factor® o] &2HA
Ayt By AYANE vaEAdsdct.  F,
eyl AgdAzis A (D (2)d Yol BHYE
o} dBRe ZIBE Fxo Aol BIY ¥,

unit:cm ' 13 i

L T, i

e dvojttn SEEY A
o Addcjaln BB 2Rs

D19

(b) Model Beam

Fig. 1 Dimension of Beams



scale factor& E3lo] & A ZAcCt

Ver.pp = Ver.m (S12) (fe,p/fé m)0 5 (1)
Vu.pp = Vu,m (S12) (fé,p/fg‘m)o.s (2)
ANM Ver.m BEHEL Aoigdiuds
Vo.n (EERS JUATIYR
Ver.pp: WB A7 B8 Bl Acldd P e
Vo, pp HEHAIZ BEY ) At
fe.p WYY EI0E YHRE
fim 'BEBPL BIANE UL
Si :scale factor

28Bol - AHUTAE Ay o] 23 ¥
A7 F, ¥ E o sF-AUITM v|slde
o], Fig. 228} o] 48z 2yl st&-AH 40
KA1 AR HolD art Yol TY oA
o] Fdeol WA ANAL BE {A51A UEeidTh
(Fig. 3). A¥AzE ¥g 723 2yrel My
TF f¥xAA Wiy Achlxze) d¥aside
tf. Table 26§41 o 4= Qo] o 10x2] Alo]lE B

4. dygzEs 9 2%

4.1 Fd¥elet AAS

st efol BAglo] A Amo] of KR ol
Bl(L/d)7} 4ol 107}2]&= Aciutz]stgn, L/d7}
128] Z%& dyiAstdct. Adgiuiay A9 g9
o] Ygstod mixof oj2r|zhxle] AAHL B1F
Helol BAQle]l FASHA Uelnton}, #xel
At el WA E sHEHefol ulel 2 xjo)
§ 2ot &, SEIEFLI AFEA LR
th Hxe] Fabdcigde] WA st A @FKol of
7t7tsich

4.2 AYFEE

AHE 2 HolA Axiddo| Hzxz TAURY
o] FEE HetFEIF Perolet 1T, I e
Aty g Attt d 2 S (shear cracking
strength:Ver )2} 3}dch =3 3] dEE
FAekstE pyel 13, olo] A-gEle= HrjAch
Y& A} E(ultinate shear strength:Vy)e}
stodct

ol gtk wheby Mzl AW, FAHE, Fig, 6ol o + Slol, BE BolH L/d7} &
I ZRES T2 dEFAE dEre RYgRY JNg+E ARG IARE Ve AR E V=
AabdE HEstn s weE daug vech = sHEAsEehel ot 4
Table 1 Properties of Specimens
L Mix Ratio by weight |&}&=l%} fé fy
L/d|Series
(cm) |Cement {Sand |Gravel |w/c| & e { (kgsem? ) | (kg/cm?)

A ALA prototype|5.4|5.4P2 |114 1 1.5 | 2.2 |0.6] 2823} 247 3500

; ‘: Beam 9.419.4P2 |198 1 |1.5 2.2 |0.6] 2A=43} 247 3500

N é Model |5.4(5.4P2 |38 1 |3 - lo.e| 2@as}| 290 3789

Beam 9.4(9.4P2 |66 1 3 - 0.6) 28218} 290 3789

4 4U 28 1 3 - 0.6] 48218} 290 3789

4P1 |28 1 3 - 0.6] 18435} 290 3789

6 6U 42 1 3 - 0.6| 48235} 290 3789

6P1 142 1 3 - 0.6 1:8A3t 290 3789

8 8U 56 i 3 - 0.6] 8435} 290 3789

- A 2] B

RS Model 8P1 |56 1 3 0.6] 13825} 290 3789

Beam 10 100 |70 1 3 - 0.6] 84z} 290 3789

10P1 |70 1 3 - 0.6{ 1823} 290 3789

12 120 (84 1 3 - 0.6{ 8@ st 290 3789

12P1 (84 1 |3 0.6| 18208 290 3789

Table 2 Similitude of prototype beams and mode! beams
Model Beam Prototype Beam
Ver, pp
AYFIRE|FVAVRE AVFERE | IVRVAE|—
L/d f{: A Ver. p
(kg/cmz) Ver.miVer.pp|{Vu.m |Vu,pp (kg/cmz) Ver, p Vo, p

(kg) | (kg) |(kg) | (kg) (keg) (kg) (%)

5.4f 290 650 | 5400 | 1150 9550 247 4850 6900 111

9.4 290 505 | 4195 555] 4609 247 3850 4150 108
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Fig. 2 Load-deflection Curves of Beams
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Fig. 3 Crack Configuration of Prototype Beams
and Model Beams
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Fig. 4 Load-deflection Curves of Beams

Table 3 Summary of Test Results

L/d|Series|{Per | Pu | Ver!Ver df Vu

(kg) | (kg)|(kg)|(ke) |(ke)

4U 12300(3880{1150] 575 |1940

4 4P1 |1500{2200| 750 1110

6U 12000|2640|1000| 667 ;1320

6 6P1 {1000[1020| 500 510

8U ]1800/1930) 900| 675 | 965

8 8P1 | 940 940! 470 470

10U |1680]1680| 840| 672 | 840

10 10P1| 850| 850{ 425 425

12U 1450 725
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Fig. 6 Effect of L/d on Shear Strength
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Table 4 Position of Equivalent Ver

L/d|{Series{ Pcr | Ver [Position of Equivalent
(kg)| (kg)|Ver: X (cm)

4U 2300| 1150 4.87 0.17 L
! 4P1 15001 750

6U 2000| 1000{ 10.50 0.25 L
: 6P1 1000{ 500

8u 1800 900f 13.38 0.24 L
8 8P1 940| 470

10U 1680 840 17.29 0.25L
10 10P1 850| 425
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