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Study on seismic performance of prefabricate steel truss-concrete
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Abstract: The steel trusses can be used to replace the normal reinforcement to form the precast steel truss-
concrete composite shear wall, which is conveniently prefabricated and installed and very suitable for
prefabricated constructions. Seismic analysis model of steel-concrete shear wall was established by
ABAQUS and validated by test data. Thus, the seismic performance of precast steel truss-concrete
composite shear wall was studied by the model, and the cyclic loading simulation on five steel truss-
concrete shear walls with different design parameters was carried out to investigate the influence of axial
compression ratio and steel content on its hysteretic performance, deformation capacity, stiffness
degradation and energy dissipation capacity. The results show that the increase of axial compression ratio is
disadvantageous to the deformation capacity and energy dissipation capacity of the shear wall. Increasing the
steel ratio of the truss chord can effectively improve the shear bearing capacity of the shear wall, and
increasing the steel ratio of the truss web has significant effects on improving the energy dissipation
capacity of the shear wall, but has little effect on the load bearing capacity.
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Fig. 1 Prefabricated steel truss concrete

composite shear wall
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Table 1 The information of component parameters

WEIEN A R ES S BRI /RN R Sl AR/ mm RHEERTE/mm AR 2

SRCW-1 3000 0.3 C170X 80X 10 C140X 70X 6 2.86
BRI SRCW-2 4000 0.4 C170 X 80X 10 C140 X 70 X 6 2.86
SRCW-3 5000 0.5 C170X 80X 10 C140 X 70X 6 2.86
SRCW-2 4 000 0.4 C170X 80X 10 C140X 70X 6 2.86
TR SRCW-4 4 200 0.4 C170 X 80X 14 C140X 70X 6 3.41
SRCW-5 4 000 0.4 C170X 80X 10 C170X 80X 10 3.74

R n=N/(faAct faAD SR N R TT s f oo f a3 00 9 TR BE L TR 1A 3000 80 48 3 A 4
oA i L AR AR A VA ¢ 23330 A TR IR B g Sl G T AR TS5 A A 00 8 e A e e AR

2 ARTEBKWIE

2.1 BRTER

A B TAE A v (i RO i B 1 P Al o 2 80 S . H TP TR R AR T SR BT, BT 2 Ak R TS
SRS A . I0 (C3D8R) o AR 48 2R FH 2 58 K AR T 14 4 P 44 0 38 778 2000 (SARD A9 75 350 40 SR FH W 17 a5 2k
PE=4EMT SR T (T3D2) .

TREE MR T ABAQUS Hh 2 {3 1t 15 475 9 1 AR 0 , s 55 250 AT LA ASE 0030 6 + B IR B RS R L BRI for 2k
VB 7 2 s i 3 T AT . Foh TR BE B A AL OC R 4% IBLAT QR BE + 45 /3% 1HBLIE ) GB 50010
2010 HUfE , B 405 B T 19 31 3R H Sidiroff ) A8 R S8 A R BRI A BB 0.2, B I 2 400 kg/m® . HUH
JH B 5 B LA AR 0 A7 32 ) AR 560 0 PR A AR S R A B R 19 2 R AZ I R - A il 2k — B0, BT LR
WA BPTRL BL 58k 0 A AR e SO () (. 9 6 % BB AN B R
58 8 4 HR BRLAT B 45 4 1 T B 1fE ) GB 5001720175 BUH L 40 1
% FEEL 7 800 kg/m® , JAAS HLER 0.3, SfpEAR B B 2.06 X 10° MPa,
Sk T T 0 R B T AR A AE B 0 B BT P A
BT 200 mm BRI IR . DU 7 2K B 62 1 5 1% 8 3 5Y
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1) b FR AT 5 KT far 28R F A2 B8 i 2k i) 5 =X it 20 3k 2k |, A5 Fig. 2 Finite element model of steel truss
BTN AR BE A6 5 8% 09 B A BR TR AL AN &L 2 TR concrete composite shear wall
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T B AIE SC AR R (1 TT AR L SR A BR e R ARy 2k S
Bk R RS 2 R B RS IR R AT A E S R BUE AL, R K R AN R R A 3 TR, il S
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Bt 5.91% .CAS TRBE + 57 Jy AT E 3E JE SCIE 50.4 MPa SRR K i A RHE BE WL 2 iR .
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100 L
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$8 Hi 265.92 389.27 2.02 Fig. 4 Comparison of results between finite

element analysis and test
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Fig. 5 Plastic stress of shear wall at failure state
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Fig. 6 Load-displacement hysteresis curve
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Table 3 Simulation result

EWLE TR =] P,/ kN A,/ mm P./ kN A,/ mm A,/ mm Ma
SRCW-1 iE [7] 865.5 6.27 1026.1 9.88 16.77 2.72
SRCW-1 1 11 —867.4 —5.17 —904.9 —9.98 —14.26 2.72
SRCW-2 k1] 928.3 6.03 1038.8 7.66 12.49 1.95
SRCW-2 | —892.1 —5.17 —923.9 —7.94 —9.50 1.95
SRCW-3 1E 1 912.9 5.43 1011.4 6.84 9.11 1.78
SRCW-3 11 [i] —792.1 —4.13 —894.2 —6.47 —7.80 1.78
SRCW-4 EA] 1022.7 6.10 1157.6 8.00 11.43 1.86
SRCW-4 1 [ —997.5 —5.31 —1057.8 —7.79 —9.83 1.86
SRCW-5 iE [1] 937.2 6.00 1 059.0 7.98 12.50 1.96
SRCW-5 1) —916.9 —5.09 —941.4 —7.97 —9.34 1.96
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Fig. 8 Stiffness degradation curve
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Fig. 9 Stress state of shear wall
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