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An Experimental Study on the Shear Behavior of
Reinforced Concrete Beams Using High—-Strength

Concrete
Kim, Chang-Hee

Department of Construction and Environmental Engineering
Graduate School of Industry
Cheju National University

Supervised by Professor Suh, IlI-Gyo

Summary

The shear capacity of reinforced concrete beam depends on the
strength of concrete, the amount and strength of shear
reinforcement bars, the support conditions of end points etc. These
factors makes the shear behavior or capacity of reinforced
concrete beam be complicated. For the purpose of grasping the
shear behavior and capacity of reinforced concrete beams, sixteen
specimens were tested. Most of specimens showed the shear
faillure along with the yielding of longitudinal bars or crushing of
compressive concrete. The effects on each of test variables were
related to the shear capacity of reinforced concrete beams. And, t
he2 0)comparison of the test results and ACI code showed the

reasonable agreement.
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Fig. 8 Strain compatibility of web
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Tablel. Summary of specimens

shear bar

. Jok Jd support
specimen . a
P (kgf/cm?) Sv bt ) condition

(cm) (kgf/cm”)
L3NOO - 0.0 -
L3LNO 7 0.0112 3500
L3LWO 284 14  0.0056
L3HWO 16 0.0049 9,000
M3NOO - 0.0 -
M3LNO 7 0.0112 .
M3LWO 585 14 00056 o0 30 simple
M3HWO 16 0.0049 9,000
H3NOO - 0.0 -
H3LNO 7 0.0112 3500
H3LWO 680 14 0.0056
H3HWO 16 0.0049 9,000
L2NOT 284 - 0.0 -
L2LNT 284 7 0.0112
3,500 2.0 continue

L2LWT 284 14 0.0056
L2HWT 284 16  0.0049 9,000

*L2NOO

Shear span ratio :

~ Spacing of shear bar : O(without shear
bar), N(s,=7cm), W(s,=14cm)
Yield strength of shear bar :
N(f,»=3500kgf/cm?), H(f,,=9000kgf/cm’)
2(a/d=2.0),
3(a/d=3.0)
— Concrete strength : L(fck:280kgf/cm2),

M (f4=580kgf/cm?), H(fx=680kgf/cm?)
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Table 2. Concrete strength

Design strength Cylinder strength
(kgf/cm?) (kgf/cm?)
210 284.2
400 585
600 679.6

28 A3E Table 491 29381t} Fig. 125 AGAE] 3 S ek
L QiHk ols 3 FFEANAM B wpek o] tiiRiEe] AFAIEelA AR
ddE Uehilen, 3 FE] 8 9% f vt dPste APAER

Ack BE AFAES ddel o3 a7t APEes AAHNS
e de sk skg Brk 2k gl sk H 917 wEolet AR ET
£E A Al wE S alste] deAAe ASAA 27 A 9 Al
A= e AsS Yo, A ddel o3 sH= sUsA UER
o] gEoly 45 FAES] ¢

Table 3. Mechanical properties of bars

yield Young's
bar strength strain at modulus
yield(%)
( kgf/cm?) ( kgf/cm?)
D10 5,280 0.199 2.04x10°
D19 4976 0.252 1.95%10°
$10 3,520 0.243 1.9x10°
#10 9,040 0.235 1.97x10°
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Fig. 11 Test set-up of specimens

(b) M3NOO
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Fig. 12 Failure modes
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Table 4. Test results

ACI
. Vn
specimen Vi M, Vres/ Vidact (Mpyres/(Mp)act
(tonf)
(tonf)  (tf - m)
L3NOO 9.04 497 95 1.82 0.73
L3LNO 18.95 23.19 9.5 0.82 152
L3LWO 18.41 14.98 95 1.23 1.48
L3HWO 17.11 23.19 95 0.74 1.38
M3NOO 13.7 6.84 10.6 2.00 0.98
M3LNO 20.47 26.86 10.6 0.76 1.47
M3LWO 21.96 16.85 10.6 1.30 1.58
M3HWO 18.36 29.36 10.6 0.63 1.32
H3NOO 14.62 7.32 10.8 2.00 1.04
H3LNO 22.76 27.34 10.8 0.83 161
H3LWO 19.8 17.33 10.8 1.14 1.40
H3HWO 21.56 29.84 10.8 0.72 1.53
L2NOT 1591 5.31 95 3.00 0.85
L2LNT 25.63 23.53 9.5 1.09 1.37
L2LWT 24.43 15.32 95 1.60 131
L2HWT 23.5 23.53 95 1.00 1.26
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