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Effects on Flexural Capacity of Shear Reinforcement
in Reinforced Concrete Beam

Yu-Shin Ko*, Jin-Ho Ki*, Byung-Ho Kim*, Hee-Chang Eun®* and IlI-Gyo Suh**

ABSTRACT

Shear reinforcement has an important role to strengthen shear capacity of reinforced concrete beam. Although
the flexural design corresponding to design code does not consider the effects of the shear reinforcement. its
utilization in flexural region leads to the improved ductility and the enhanced strength by confining concrete. It
allows to design the over-reinforcement beam. In this study. we considered the effects of the shear reinforcement
on the flexural ductility and strength of reinforced concrete beam according to the spacing of shear
reinforcement. steel ratio. and shear span ratio. The flexural capacity depends on the amount of longitudinal
bars and the ductility the confinement degree by the shear reinforcement. The flexural analysis varies with the
stress-strain relation of confined concrete. The analytical results based on the stress-strain relation presented by
Chung almost corresponded to the experimental ones. It was observed that the proper design of shear

reinforcement leads to utilize the over-reinforcement concrete beam.

Key words : Shear reinforcements. over-reinforcement, curvature, core concrete, shear span ratio
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Fig. 1 Detail and shape of specimen (unit : mm)
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Fig. 2 Measuring and loading method for test
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Table 1. Summary of specimens

5

specimen | steel | o/ey Ps w
(cm)

U10-2.5 3-DI13 {0347} 10 ] 0.014 | 0.147

B3.5-3.7 4-D19 1.051 35 | 0.041 | 0.448

B3.5-2.5 1.05] 35 | 0041 0448

055-37 1251 55 10.026] 0530

05525 [2-D19 &{125] 55 |002 | 0530
035-37 | 2-D22 {125] 35 |0.04] ] 0.530

03.5-2.5 1251 35 10.041] 0530
M05.5-3.7 4D 1.434] 55 [0.026{ 0.610
M03.5-3.7 1.434] 35 |0.041] 0610
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b MRAE A, o=L2

ck

03.5-3.7

L mgA (37, 25)
& YETAN k¥ w12 BA(10, 55, 35m)

U : #2828 (Under-reinforcement ratio)
B : 7% 3 2v|(Balanced-reinforcement ratio)
0 : 8 24)(Over-reinforcement ratio)

MO : ShA34)(Most over-reinforcement ratio)

Table 2. Mechanical properties of steels

yield . Young's Tensile
steel | strength sFraln 0at modulus strength
( kef/cm®) yield(%) ( kgffem®) | ( kgffem®)
D10 4,070 0199 | 2.04x10° 5630
D13 4970 0.252 1.95x10° 6050

D19 4,650 0.243 16x10° 6500
D22 4,570 0235 | 1.62x10" 6330
#8 3.120 0.170 | 183x10" 4650
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Fig. 3 Load-deflection relation
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Table 3. Summary of experimental results

Initial | Moment M, (tf - m) displace

crack | at yield ment
speciemn | moment | of steel ductility
M, M, |Ana*| Exp. Ana/ | oo

(f -m) | (tf-m) B | (o)

U10-25 | 08 3.86 50 | 50 10 14
B35-37 | 08 100 | 11.27 ] 114 | 101 5.6
B3.5-25 | 123 1 | n2rf122] 108 | 59
055-37 | 0.66 107 [1144] 118 ] 103 | 1.48
05525 10 122 | 1144 [ 128 | 112 1.39
03537 | 081 10.6 121 {1 126 [ 104 | 526
035251 084 11.4 121 [ 134 | L1 59
M055-37] (.66 11.7 123 ] 129 | 105 1.3
MO035-37] 041 124 130 [ 133 [ 10 51
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Fig. 4 Moment-curvature relation
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Fig. 5 Moment-curvature relation according to shear
span ratio
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