Strength Prediction of RC Beams Subjected to
Pure Torsions Using 3-D Strut-Tie Models
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ABSTRACT

ACI design code is not capable of evaluating the inter-effects between concrete and torsional
reinforcement on the torsional resistance of the reinforced concrete beams. In this study, the failure
strengths of the ten reinforced concrete beams subjected to pure torsion were evaluated using
3-dimensional strut-tie models. The analysis results obtained from the present study were
compared with those obtained from the ACI design code. The comparison showed that the
accuracy and performance of the present method were better than the ACI design code. Thus, the
method implementing a 3-dimensional strut-tie model can be possibly applied to the analysis and
design of the reinforced concrete beams subjected to pure torsion as a rational design method.
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Beam | longitudinal transverse
25.4 ¢m steel (%) |hoop steel (%)
fe—] B1 0.534 0,537
k3 B2 0827 0.823
B3 1.77 1.17
B4 1.60 161
38.1 cm B5 2.11 2.13
Bé 2.67 2.61
B7 0.534 1.17
B8 0.534 2.61
- B9 117 0.537
B10 2,67 0.537
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Ratio of theoretical to Predicted

Beam o3 &3 experimental failure loads failure mode
kN = m ACI 318-02 Pr(e}s]e;ﬁtaf:f;iy Present study

Bl 2226 0.718 1.12 (167) Steel yielding
B2 30.17 0.821 0.97 (196) Steel yielding
B3 37.51 1.183 115 (217) Steel yielding
B4 47.34 1.021 0.97 (185) Steel yielding
B5 55.93 1.129 1.19 (134) Steel yielding
B6 61.24 1.305 1.04 (257) Steel yielding
B7 26.66 0.599 1.08 (193) Steel yielding
B8 32.54 0.491 0.93 (203) Steel yielding
B9 29.83 0.683 0.98 (197) Steel yielding
B10 34.35 0.593 0.90 (208) Steel yielding

Bk 0.85 1.03 -
EEFAUX 0.285 0.098
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