A Study on Shear Strength Prediction for High-Strength Reinforced
Concrete Deep Beams Using Strut—and-Tie Model
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ABSTRACT

Reinforced concrete deep beams are commonly used in many structural applications, including transfer
girders, pile caps, foundation walls, and offshore structures. The existing design methods were developed
and calibrated using normal strength concrete test results, and their applicability th HSC deep beams must
be assessed. For the shear strength prediction of high-strength concrete(HSC) deep beams, this paper
proposed Softened Strut-and-Tie Model(SSTM) considered HSC and bending moment effect. The shear
strength predictions of the refined model, the formulas the ACI 318-02 Appendix A STM, and Eq. of ACI
318-99 11.8 are compared with the collected experimental data of 74 HSC deep beams with compressive
strength in the range of 49~78 MPa. It is shown the shear strength of deep beam calculated by those
equations are conservative on comparing test results. The comparison shows that the performance of the
proposed SSTM is better than the ACl Code approach for all the parameters under comparison. The
parameters reviewed include concrete strength, the shear span-depth ratio, and the ratio of horizontal and
vertical reinforcement. The proposed SSTM gave a mean predicted to experimental ratio of 0.99, 32 percent
higher than ACI 318-02 Code, however with the low coefficient variation.
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Softened STM AGl 318-02 STHM ACI 318-99 (11.8)
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63| UMIONS | 10 | 784 69.20 | 59.00 | 37.37 | 3360 | 087 | 054 | 049 .
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