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Reliability Analysis of Shear Capacity of Concrete Shear Walls
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Abstract: Current Chinese design codes have not calibrated the reliable index of shear capacity of shear wall. In
order to study the reliability level of shear bearing capacity of reinforced concrete shear wall, this paper collected and
selected 74 shear wall specimens that are consistent with the ones based on the shear formulas of shear wall in terms
of section type, concrete type, reinforcement type and failure mode. By analyzing the test and calculated values of
shear capacity for the specimens, the statistical parameters of calculation model uncertainty were obtained, and then
the statistical parameters and probability distribution types of resistance were obtained. The checking point method
considering the probability distribution of basic variables was used to calculate the reliability index. The results show
that the reliability index of shear capacity of shear wall in current code is lower than the target reliability index 3.7.
Load effect ratio, shear span ratio, axial pressure, reinforcement ratio and concrete strength grade have little influence

on the reliability index. The wind—to—dead load ratio has great influence on the reliability index. The reliability index
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of distributed rebar with HPB300 is small under the same conditions. In order to ensure that the reliability index of

shear capacity of shear wall meets the requirements of target reliability index, a bearing capacity adjustment coeffi—

cient of 0.95 is introduced to modify the current calculation formula. The average value of reliable index in the revised

formula is 3.738.

Key words : reinforced concrete shear wall ; shear capacity ; calculation model uncertainty ; reliability
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Tab.1 Statistics of test data

Bk ERETEY ElVEEves TR A
SCHR[3] 16 16 —
SCHR[6] 9 3 3)
SR 12 2 4).5)
SCHR[8] 15 1 3)
SCHRIO] 11 1 4)
SCHk[10] 6 1 3).4)
Sk 7 2 1).3)
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SCHk[17] 24 1 3).4)
SCHRI18] 7 1 4)
CiHR[19] 8 1 1)
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Fig.1 Distribution of database with different parameters
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Tab.2 The statistical parameters of geometric dimensions
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Tab.3 Statistical parameters of axial tensile strength of

concrete
AR ks 5
C30 1.585 0.172
C35 1.556 0.164
C40 1.529 0.156
C45 1.554 0.156
C50 1.505 0.149
C60 1.480 0.141
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Tab.4 Statistical parameters of reinforcement strength
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HRB400 1.114 0.072
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Tab.6 Statistical parameters and distribution types of loads
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Tab.7 Influence of load effect ratio on reliability index
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Tab.8 Influence of x on reliability index
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Tab.11 Influence of concrete strength on reliability index
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Tab.12 Calculation results of reliability index
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