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Shear Lag Effect and Skeleton Curve of
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Abstract: To investigate the mechanical performance of
composite shear walls with irregular steel trusses and
concrete, the shear lag effect and skeleton curve were
studied. Based on the principle of minimum potential
energy, the energy variational method was used to
calculate the longitudinal stress distribution inside the
flange. The effective coefficient was introduced to
consider the role of the end section steel vertical rod of

the flange in resisting horizontal loads on the wall. The
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stress and strain distribution of the bottom section of the
shear wall in different stress states were analyzed
according to the assumption of a plane section, and the
moment curvature relationship of the section was
obtained. The load on the top of the wall was calculated
based on the bending moment, while the displacement of
the top of the wall was calculated based on the curvature
distribution and shear stiffness of the wall. A skeleton
curve analysis method considering shear lag effect was
established based on the characteristic points of cracking
point, yield point,

peak point, and limit point.

Experimental results show that this method can
accurately predict the mechanical performance of special-

shaped steel trusses-composite shear wall.

Keywords: special-shaped composite shear wall; shear
lag; effective coefficient; skeleton curve; truss analogy
method
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Fig.1 Specimens and test setup
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Fig. 2 Hysteretic curves of specimens
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Fig. 4 Section state at different loads
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Tab.1 Calculation results of cracking state and yield state
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Tab. 2 Calculation results of peak state and ultimate state

WEE AT WEE RS PR 2 R
B e/ MM/ iR/ R/ M/ iR/ R/ TR/ W/ RRME/ T m/
kN kN % mm mm % kN kN % mm mm %
T1 818.32 744. 42 —9.03 15.29 14. 56 —4.77 695. 57 632.76 —9.03 18. 86 18.21 —3.45
T2 663. 36 744.42 12.22 16.93 14. 56 —14.00 563. 86 632.76 12.22 25.07 18.21 —27.36
T3 696. 08 769.27 10.51 19.31 15.87 —17.81 591. 67 653. 88 10.51 37.86 21.42 —43.42
L1 733.76 668. 09 —8.95 24.92 16.52 —33.71 623.70 567. 88 —8.95 26.78 21.85 —18.41
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Fig. 7 Theoretical verification of skeleton curve
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