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An Experimental Study on the Shear Behavior of
Reinforced Concrete Deep Beams Subject to Concentrated Loads
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Lee. Jin-Seop Kim, Sang-Sik

ABSTRACT

The shear behavior of simply supported reinforced concrete deep beams subject to concentrated
loads has been scrutinized experimentally to verify the influence of the structural parameters
such as concrete strength, shear span-depth ratio, and web reinforcements.

A total of 42 reinforced concrete deep beams with compressive strengths of 250 kg/cm2 and 500
kg/cm2 has been tested at the laboratory under one or two-point top loading. The shear
span-depth ratio have been taken as three types of 0.4, 0.8 and 1.2, and the horizontal and
vertical shear reinforcements ratio, ranging from 0.0 to 0.57 percent respectively. In the tests,
the effects of the shear span-depth ratio, concrete strength and web reinforcements on the shear
strength and crack initiation and propagation have been carefully checked and analyzed.

From the tests, it has been observed that the failures of all specimens were due to shear and
the shear behaviors of specimens were greatly affected by inclined cracks from the load
application points to the supports in shear span. The load bearing capacities have changed
significantly depending on the shear span ratio, and the efficiency of horizontal shear
reinforcements were increased as the shear span-depth ratio decreased.

The test results have been analyzed and compared with the formulas proposed by previous
researchers and the design equations from the code. While the shear strengths obtained from the
tests showed around 1.4 and 1.9 times higher than the values calculated by CIRIA guide and
the domestic code, they were closely coincident with the formulas given by de Paiva’s equation.

keywords : Deep Beam, Shear-span Depth Ratio, Web Reinforcements, Shear Strength

=20 thet £2/E 1999 6% 0UMK| FEZ HuY
AlH 1999 g SOl Eols|EE AlMsH S

* A, dEtdEa
A, AdsdEw A& wr

oY
Sy
off
o
I
=
>
Xy
o
I T

Z3e|E8Ex| M1141% 1999.2 191



ZAYE FREAA He BHE dRt B
o] JulHeg AL HE
E FRALL FEdAe B
1/5 o =9, steaat AA
Atole] ZAARX Qt&dol] elste] Fo] AEH

T 9rt F2EIE AEA
ud o FEEE AAEe F Eold
By 71z BE, Ady 5o 2AAES A9 A
Bl WMo g},

1o Hol FRAFLE FEo] AuiAel du
Hol g AR g3t shFe B &l
EE AAAE D @ Q% B2 Atoldl 4
e Eda B8 ol A2y il e
wo| e F2 AAAF it Aupd
A} #go] A71A g Fe Re] gH2 ¥
28 e 22t wAdol Eofl st A=
79 2 Adle 72 2 Asg vAdFEde=

o

oo

('

Astel F2AFA WF YEHD oleH AW
of Byso] gA ghe gujoln, oj¥E UA
BAe 4% 2AE T AT

e we A9 ATl ge nel 35 A
A e BAYNE FE, AusAB BEY )
9 9 57 w7 A2 9P Ve Ao
WEA D sl ole@ BelA o AFelME
Agtzay], gaee] Pw, AHel £3-53
42 w7y 5% WFE o] YFAFEL we 2
2Eade 2o el F2A%N A9PHe
YHow 2Atn 85 AA5EE B, /)
2o AL B FEAH Hnse] FERAYE
Qe vel AAd Bag AAA /: 48T
ANtz gt

2. ANEA H AEEA

0

2.0 MEA AR

Fig. 1 Details of Specimens
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Table 1 Properties of Specimen

Table 2 Mix Proportion of Concrete
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Table 3 Load-Displacements Relationships of Specimen
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Fig. 2 Crack Patterns of Specimen
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