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Strength Prediction of Concrete Pile Caps
Using 3-D Strut-Tie Models
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ABSTRACT

Deep pile caps usually contain no transverse shear reinforcement and only small percentages of
longitudinal reinforcement. The current design procedures including ACI 318-02 for the pile caps
do not provide engineers with a clear understanding of the physical behavior of deep pile caps. In
this study, the failure strengths of nine pile cap specimens tested to failure were evaluated using
3-dimensional strut-tie models. The analysis results obtained from the present study were
compared with those obtained from several design methods, and the validity of the present
method implementing 3-dimensional strut-tie models was examined.
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Al ¥ A SS1 552 553 554 555 556 SG1 SG2 SG3
d (cmn) 10.7 10.7 10.7 10.7 10.7 10.7 15.2 117 11.7

Ser (MPa) 31.27 31.27 31.27 31.27 41.02 41.02 17.93 17.93 17.93
A, (end) 0.7695 0.5026 0.6463 0.9387 1.9252 2.8217 - 2.1290 4.9677
o 0.0021 0.0014 0.00177 0.0028 0.0054 0.0079 0 0.0055 0.0133

d: effective depth; fex: concrete strength; A, cross-sectional area of steel; p: steel ratio
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o Ratio of theoretical to experimental failure loads
EEK N I e ACl G : :
ogate & Blevot & AE LIRS
Handbook 318-77 Sabnis Fremy T8 AaEA| STMYH
SS1 250.43 0.81 0.71 0.65 0.53 0.85 0.83
552 244.65 0.79 0.73 0.67 0.50 0.87 0.83
553 247.99 0.77 0.71 0.80 0.49 0.86 0.92
554 225.75 0.75 0.69 - 0.84 0.95 1.07
555 263.56 0.61 0.57 0.64 0.93 1.04 1.07
556 280.2¢4 0.58 0.53 0.53 0.83 0.98 0.96
SG1 50.04 - - - - 2.55 0.97
S5G2 173.48 0.85 0.82 0.83 1.25 0.73 1.12
SG3 176.82 0.84 0.77 0.81 ( ©0) 0.72 115
ek 0.75 0.69 0.70 0.77 1.06 0.99
¥&EHA 0.102 0.097 0.112 0.281 0.568 0.119
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