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Ulumate Shear Capacity of Prestressed Girder of Ultra High Performance Fiber
Reinforced Concrete
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Abstract

This study is to investigate the ultimate shear load of prestressed girder made of Ultra High Performance Fiber Reinforced
Concrete (UHPFRC). Nine girders were tested until failure in shear. An analytical model to predict the ultimate shear load was
formulated based on the Two Bounds Theory. A fiber reinforcing model was constituted based on the random assumption of steel
fiber uniform distribution. The predicted values were compared with the conventional predictions and the test results. The
proposed equations for computing the ultimate shear strength can be used for the ultimate failure status analysis, which could also

be utilized for numerical limit analysis of prestressed UHPFRC girder. The established fiber reinforcing theoretical model can also
be a reference for micro-mechanics analysis of UHPFRC.

Key words : shear, ultra-high performance, prestressed girder, steel fiber, concrete plasticity, two bound theory
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¥ 1. H{EFE (Relative weight ratio to cement)

W/C Cement Silica Fume

Silica Flour

Fine Aggregate Steel Fiber Super plasticizer

0.2 1 0.25

1.1 0.02 0.015

2 8A EF

No | Name of Girder a/& Web width,(mm) Prestressing force, (kN) Effective prestressing force| Compressive s;trength
Low flange | Upper flange (kN) (kN/mm®)
1 FP-W7-L15 7.5 70 600 0 507.08 0.143
2 NP-W7-L15 7.5 70 0 0 . 0 0.139
3 FP-W7-L15-B 7.5 70 300 600 747.79 0.143
4 FP-W7-L10 5 70 600 0 507.08 0.137
3 FP-W7-L.10-B 5 70 300 600 747.79 0.139
6 FP-W5-L10 5 50 600 0 508.37 0.145
7 NP-W5-L10 5 50 0 0 0 0.143
8 FP-W5-L5 2.5 50 600 0 508.37 0.145
9 NP-WS5-L5 2.5 50 0 0 0 0.143
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41, ﬁ,i( Vertical Projection of Fibers )

(a) vertical projection of fibers
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