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Fig.1 Schematic diagram of validation model
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Fig.3 Comparison of hysteresis curves
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Fig. 5 Schematic diagram of plate with opening
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Fig. 6 Stress nephogram
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Tab.3 Correspondence table of characteristics between improved PFI model and traditional PFI model

Gy F,. F F. F. U, Ud. qu,i F.m“ ]‘T”,

Cal Cal  Cal Cal Cal Cal Cal Sim  Err/% Cal Sim  Err/% Cal Sim  Err/%
3-1-13-S 268.6  259.8 127.6 63.8 3.9 11.9 323.6 262.6 +23.2 453.2 469.2 —3.4 496.5 5152 —3.6
3-1-13-OP — 1189 — 63.8 — — 182.7 169.1 +8.0 — — — 395.5 379.8 +4.2
2-1-13-S 382.6  370.0 127.6 63.8 3.9 11.9 433.8 372.7 +164 622.2 600.8 +3.6 653.0 693.0 —5.8
2-1-13-OP — 162.2 — 63.8 — — 226.0 216.6 +4.4 — — — 504.3 489.4 +3.1
1-1-43-S 805.9 779.3 127.6 63.8 3.9 11.9 843.1 7854 +7.4 1211.1 1110.7 +9.1 1234.2 1327.3 —7.0
1-1-43-OP — 310.8 — 63.8 — — 374.6 349.2 +7.3 — — — 887.1 836.9 +6.0
1-2-13-S 1611.8 1558.6 127.6 63.8 3.9 11.9 1622.4 1548.9 +4.8 2319.8 2160.1 +7.4 2340.8 2507.1 —6.6
1-2-13-OP — 569.5 — 63.8 — — 633.3 603.6 +4.9 — — — 1566.5 1459.5 +7.3
1-3-23-S 2417.8 2337.9 127.6 63.8 3.9 11.9 2401.7 2357.6 +1.9 3426.8 3242.3 +5.7 3447.5 3690.9 —6.6
1-3-23-OP — 820.5 — 63.8 — — 884.3 847.2 +44 — — — 2225.8 2076.0 +7.2
2-1-12-S 255.1  309.0 127.6 63.8 3.9 11.9 372.8 2964 +25.8 461.6 459.5 +0.5 4924 520.5 —5.4
1-1-22-OP — 271.0 — 638 — — 334.8 316.2 +5.9 — — — 739.9 705.4 +4.9
2-1-14-S 510.1  409.7 127.6 63.8 3.9 11.9 473.5 430.0 +10.1 756.1 704.1 +7.4 7868 &837.5 —6.1
1-1-14-OP — 3264 — 638 — — 390.2 382.3 +2.0 — — — 970.2 939.3 +3.3
2-1-15-S 637.7 4421 127.6 63.8 3.9 11.9 505.9 4740 +6.7 8478 7745 +9.5 8785 913.9 —3.9
1-1-/5-OP — 331.9 — 638 — — 395.7 364.3 +8.6 — — — 1010.2 937.3 +7.8
2-1-16-S 765.2 474.2 127.6 63.8 3.9 11.9 538.0 5085 +58 8734 821.7 +6.3 904.1 938.9 —3.7
1-1-6-OP — 3352 — 63.8 — — 399.0 380.0 +5.0 — — — 1022.5 989.0 +3.4
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Interaction between embedded plate and frame column of

horizontal corrugated steel plate shear wall

WANG Wei, WANG Bingjie, LUO Qi-rui, XU Shan-wen, SUN Zhuang-zhuang, LI Peng-luo
(School of Civil Engineering, Xi'an University of Architecture & Technology, Xi'an 710055, China)

Abstract: Horizontal corrugated steel plate shear wall is comprised of edge frame and horizontal corrugated steel plate. When the
stiffness of frame column is insufficient, the out-of-plane buckling failure is prone to occur in advance, and the mechanical proper-
ties of embedded plate are not fully exerted. To solve the buckling problem of frame column before the yielding of embedded plate,
the method of increasing the stiffness of frame column is adopted. To clarify the interaction mechanism between embedded plate
and frame column, optimize the design method of corrugated steel plate, the variable parameter models by numerical simulation are
established to study the influence of aspect ratio, plate thickness and opening on the mechanical properties of shear wall. The inter-
action between embedded plate and frame column is studied according to the mechanical mode, shear distribution and energy con-
sumption distribution. The results show that the mechanical properties of frame column are significantly improved by embedded
plate, the aspect ratio of plate has a great influence on the shear distribution, and the thickness of plate has a great influence on the
energy consumption distribution. The shear ratio and energy consumption ratio of frame column are significantly increased after the
opening, and there is a reasonable combination of the aspect ratio and the thickness of plate to make the overall mechanical proper-
ties better. An improved plate-frame-interaction model considering elastoplastic deformation analysis is proposed. Through theoreti-
cal derivation and fitting, the formulas of bearing capacity and displacement corresponding to each characteristic point of embedded
plate and frame column are obtained. The error between theoretical value and simulation value is basically less than 10% , which

provides reference for engineering application.

Key words: horizontal corrugated steel plate shear wall; shear distribution; energy consumption distribution; plate-frame-interaction

model;elastoplastic analysis
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