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ABSTRACT

To modify some problems of ACI shear provisions, ultimate shear strength equation considering size effect
and arch action to compute shear strength in high-strength concrete beams without stirrups is presented in
this research. Three basic equations, namely size reduction factor, rho factor, and arch action factor, are
derived from crack band model of fracture mechanics, analysis of previous some shear equations for
longitudinal reinforcement ratio, and concrete strut described as linear function in deep beams. Constants of
basic equations are determined using statistical analysis of previous shear testing data. To verify proposed
shear equation for each variable, namely d, , o, f. and a/d, about 250 experimental data are used and
proposed shear equation is compared with ACI 318-9 code, CEB-FIP Model code, Kim & Park’s equation
and Zsutty’s equation. While proposed shear equation is simpler than other shear equations, it is shown to
be economical predictions and reasonable safety margin. Hence proposed shear strength equation is expected
to be applied to practice shear design.
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4 MuZx Mol EAX HE(Slender)
Method Test/predicted ratio | No. of data
Mean S.D. above 1
Proposed Eq. 1235 0.203 192
ACI 318-99
(simplified) L2971 0370 164
CEB-FIP
Model code 1.203 0.181 185
Kim & Park's | 1 559 0.141 114
Eq.
Zsutty's Eq. 1.021 0.234 125

B 5 HEE 49 SHH HS(Deep)
Method Test/predicted ratio {No. of data
Mean S.D. above 1

Proposed Eq. 1.066 0.388 15
ACI 318-99

(simplified) 1742 0841 21
Kim & Park’s | o9, 0321 13

Eg.
Zsutty's Eq. 1.254 0.543 19

£ 6 AUBE Hel ZESUAT vin B 7 HEIZE Ae) BEATAS 8/
(Slender beams)
(Deep beams)
Sample correlation -
Method coefficient Method Sample fgm.'relatlon
Proposed Eq. 0.870 coetficient
ACI 318-99 (simllified) 0.151 Proposed Eg. 0.775
CEB-FIP Model code 0818 ACI 318-99 (simplified) 0.420
Kim & Park's Eq. 0.850 Kim & Park’s Eq. 0.782
Zsutty’s Eq. 0.49% Zsutty's Eq. 0.681
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