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Shear Strength Evaluation of Prestressed Concrete Beams without Shear
Reinforcement

Hyunjin Ju', Deuckhang Lee?, Changjoon Lee”, Jun-Cheol Lee*, Kang Su Kim’

Abstract: The dual potential capacity model (DPCM) was extended to be suitable for evaluation of the shear strength of prestressed concrete (PSC)
members in the previous study. This paper aims to simplify the DPCM for its better application in practice. To this end, a total of 172 shear test results
of PSC members without shear reinforcement were collected from existing studies. The collected shear test results include PSC members with various
section types and prestressing methods. It appeared that the simplified model could provide a good level of estimation accuracy of shear strength of
PSC members, and it was comparable with that provided from the original DPCM.
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Fig. 1 Key concept of dual potential capacity model
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Fig. 4 Simplification of potential shear strength in compression zone
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Table 1 Dimensions and material properties of collected test specimens without shear reinforcement

Ref No. of Section type* h Sor o8 O a/d
specimens | /PS method** (mm) (MPa) (%) (%) ©)
Sozen et al. 7 R/Pre 304.8 23.4~53.0 0.10~0.81 0 2.81~6.83
Sozen et al. 33 R/ Post 304.8 19.3~40.0 0.10~0.63 0 3.90~4.19
MacGregor 2 R/Pre 304.8 22.0 0.40 0 3.55
Zwoyer 31 R/Pre 304.8 19.9~43.2 0.26~0.81 0 2.81~6.73
Cederwall et al. 11 R/Pre 259.0~262.0 19.5~41.0 0.70~0.76 0.37~0.74 2.54~3.40
Evans and Schumacher 5 R/Pre 152.0~304.8 33.0~50.0 0.80~2.96 0 2.50~5.13
Mahgoub 1 R/Pre 300.0 40.0 0.37 0 3.00
Kar 17 R/Pre 203.0~254.0 28.0~36.0 0.32~1.17 0 3.5~5.0
Elzanty 9 I/Pre 457.0 41.0~79.0 2.13~3.01 0~5.99 2.9~5.0
Cederwall et al. 38 1/Pre 304.8 18.4~59.0 0.36~2.42 0 2.54~5.40
Moayer and Regan T/Pre 320.0 40.0~44.0 0.35~0.74 0.50~1.94 3.61~5.57
Durrani and Robertson T/Pre 508.0 42.0~44.0 0.96 0 3.52
Walraven and Mercx 10 HCS/Pre 255.0~300.0 64.0 0.71~1.45 0 3.50~6.67

* R: Rectangular, I: I-shpaed, T: Tee-shaped, and HCS: Hollow-core section.
** Pre: Pretensioned, and Post: Post-tensioned.
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