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Shear Capacity of Ultra-high Performance Steel Fiber Reinforced
Concrete Columns Based on Modified Compression Field Theory

DENG Zong-cai, WANG Hai-zhong, CHENG Shu-kai
(The Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education, Beijing University
of Technology, Beijing 100124, China)

Abstract: In order to analyze the shear behavior of ultra high performance fiber reinforced concrete
(UHPSFRC) column, the authors propose a shear capacity calculation model based on the modified
compression field theory. This model considers the interaction of axis and shear force through the center
axis strain of the column’s end section. The key parameters of concrete compressive strain angle and the
average longitudinal strain reflect the impact of shear span ratio, axial force, and stirrup ratio to shear
capacity of column. The results show that the predicted value in the shear capacity model agrees well with
the tested results when the shear span ration is from 1.5 to 2. 0.
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Fig. 1 Shear model of concrete column
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Fig.2  Average Mohr’s stress circle of steel

reinforcement concrete
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Fig.3 Crack analyses model in the unit
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Fig.4 Fiber element cross-section model
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Table 1 Comparison of predicted and experiment results

TREE LI

Lt i A W Y G
P37 ' mm X mm % kN kN
MPa
\ SFRC20-22-60-0.5 200 x175 114.8 2.00 0.35 2.2 0.5 277.0 306.5 1.106
ik SFRC20-22-60-1.0 200 x175 110.0 2.00 0.35 2.2 1.0 330.0 323.1 0.979
L1314 SFRC20-22-70-1.5 200x175 114.6 2.00 0.41 2.2 1.5 3450 370.3 1.073
C-8 200175 119.8 500 0.58 0.55 1.0  79.0 154.3 1.953
C-9 200175 125.4 500 0.43 0.62 1.3 72.0  175.7  2.440
C-11 200 x175 125.4  5.00 0.43 0.55 1.3 97.0 164.4 1.694
SCHR[15] C-12 200x175 125.4  5.00 0.43 0.62 1.3 88.0 175.7 1.996
C-15 200x175 125.4 5.00 0.58 0.55 1.3 95.0 167.5 1.763
C-16 200175 125.4 500 0.58 0.62 1.3 92.0  174.2  1.893
c-18 200175 119.8 500 0.58 0.65 1.0 82.0 163.4  1.992
Si-1 200x175  65.7 1.88 0.498 0.92 1.0 2126 273.6 1.286
Si-7 200x175  65.0 1.88 0.712 1.24 1.5 2252 293.9 1.305
Si-8 200x175  65.7 1.88 0.564 1.24 1.0 2045 258.2 1.262
SCHk[ 16 ]
Si-10 200x175  65.0 1.88 0.570 1.45 1.5 2150 271.3 1.261
Si-11 200x175  61.5 1.88 0.502 1.03 1.5 239.0 297.1 1.243
Si-13 250x220  65.0 1.50 0.364 1.48 1.5 337.1 381.3 1.131
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