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Simplified Calculation Method of Steel Frame-prefabricated Concrete
Lateral Force Resisting Wall Structures Under Lateral Load
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Abstract; In order to research the simplified calculation method of the internal force and
displacement for steel frame-prefabricated concrete lateral force resisting wall structures (SPW
system) under lateral load, the simplified calculation model of the structural system was put
forward. Meanwhile, the equilibrium differential equations of the structural system were
established according to the elastic theory, and the parameter A standing for structural lateral
stiffness was proposed. Then, based on boundary conditions, the calculation formulas of internal
force and lateral displacement were deduced under uniform lateral load, inverted triangle lateral
load and top-concentrated lateral load. The reliability of the simplified calculation method was
verified by finite element method, and the error analysis was carried out. The study results show
that the results of simplified calculation method are close to those of finite element method, the
simplified calculation method can calculate internal force and displacement of SPW system under
lateral load with enough accuracy and better reliability.
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Tab.1 Comparison of Simplified Calculation Results and Finite Element Analysis Results (Six-storey Model)
BB HE ZE KR 0 1 5 g B Ty 3% A AR B9 g
BIZ | AT R | Wit AR - FHBRICEER | A g R Vavel HIRTTE R | mifeitirgiR Vvl
S/ mm ds/mm Vi /kN Vis/kN Vwi/kN Ve/kN
6 11.06 10.61 0.959 11. 88 11.01 0.927 8.12 8.99 1.107
5 9.82 9.50 0.967 16.02 14.18 0. 885 23.98 25.82 1.077
4 8. 17 7.96 0.974 23.08 20. 68 0.896 36.92 39. 32 1. 065
3 6.09 5.98 0.982 28.10 26. 46 0.942 51.90 53.54 1.032
2 3.71 3.66 0. 987 31. 84 29. 20 0.917 68.16 70. 80 1. 039
1 1.37 1. 35 0. 985 24.90 23.76 0. 954 95. 10 96. 24 1.012
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Tab.2 Comparison of Simplified Calculation Results and Finite Element Analysis Results (Sixteen-storey Model)
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16 58.5 53.2 0.909 12.2 11.3 0.926 7.8 8.7 1. 115
15 55.8 51.0 0.914 15.2 13.8 0. 908 24. 8 26. 2 1. 056
14 52.8 48. 6 0.920 21. 8 19.4 0. 890 38.2 40. 6 1.063
13 49.7 45.9 0.924 28.6 25.0 0.874 51.4 55.0 1. 070
12 46. 3 43.1 0.931 35.4 30. 8 0. 870 64. 6 69. 2 1.071
11 42.7 40.0 0.937 42.6 36.6 0. 859 77.4 83.4 1.078
10 38.9 36.7 0.943 49. 4 42.6 0. 862 90. 6 97.4 1. 075
9 34.9 33.1 0. 948 56. 6 48. 4 0. 855 103.4 111.6 1.079
8 30.7 29.4 0.958 63. 6 54. 4 0. 855 116.4 125.6 1.079
7 26.4 25.4 0.962 70. 4 60. 0 0. 852 129.6 140. 0 1. 080
6 22.0 21.3 0.968 76.8 65.6 0. 854 143. 2 154.4 1.078
) 17.6 16.9 0. 960 82.8 70.4 0. 850 157.2 169. 6 1.079
4 13.1 12.8 0.977 87.0 74.2 0.853 173.0 185. 8 1.074
3 8.8 8.5 0.966 88. 4 75.6 0. 855 191. 6 204. 4 1.067
2 4.8 4.7 0.979 80. 8 69. 6 0. 861 219.2 230. 4 1.051
1 1.6 1.5 0.938 65.0 60. 2 0.926 255.0 259.8 1.019
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