Prediction on the Torsional Strength of Reinforced Concrete Beams

Subjected to Pure Torsion by Truss Model
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ABSTRACT

ACI 318-99 predicts the torsional moment of reinforced concrete members by assuming that the
angle of diagonal compressive concrete is equal to 45 degree. However, this angle depends on the
difference of longitudinal and transverse steel ratios.

This paper compares the torsional moments calculated by ACI 318-99 code and a truss model
considering compatibility of strains. The comparison indicated that the torsion equation in ACI
code underestimated the real torsional moment of reinforced concrete beam in which the ratio of

longitudinal reinforcement was larger than that of transverse reinforcement.
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Fig. 1 Reinforced Concrete member subjected to torsion
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Table 1 Specification of specimens

Concrete Section size x-Direction bar y-Direction bar
Beams
Falkgtemd | xiem) | ylem) | Hem) | flkglem® | 04%) | flkgifemd | 0,(%) s{cm)
B4 280 21.6 34.3 - 3500 1.60 3500 161 9.1
PT6 330 394 39.4 89 3800 1.36 3300 0.82 10.2
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Table 2 Summary of the analysis results for B4 series

Beam | ©x Oy @acr | ARa-sTm Test Tac Tra-stm Taa Tra—sru
(%) (%) (deg.) (deg.) (m—kgf) (m-kgf) {m-kgf) T iost T st
B4 1.60 | 161 45 45 4772 6168 5679 1.29 1.19
B4-1 1.75 1.46 45 44 4772 5579 5579 1.17 1.17
B4-2 1.90 1.31 45 43 4772 5021 5392 1.06 1.13
B4-3 2.05 1.16 45 41 4772 4433 5154 0.93 1.08
B4-4 | 220 | 1.01 45 38 4772 3844 4915 0.81 1.03
Table 3 Summary of the analysis results for PT6 series
Beam | @act| @ra-stu| @mod.| Twst | Tact| Tra-stu| Thos - aci Tac Tra-stu | _Twoa act
(deg.)| (deg.) |(deg.)|(m-kgh |(m-kgf}| (m-kgf (m—kgf) T Tiost Trost
PT6 | 45 354 - 6364 | 4643 7225 - 0.73 1.14 -
PT6-1| 45 35.4 354 | 6364 | 4643 7225 6543 0.73 1.14 1.03
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Fig. 3 Torsional moment vs. torsional angle changed by the steel ratios
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Fig. 4 Comparison of torsional moment vs. torsional angle of PT6 (ACI code, RA-STM)
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