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Seismic Performance of Composite Low-rise Shear Wall with Concrete-filled
Round Steel Tube Columns and Concealed Steel Trusses

ZHANG Jian-wei, YANG Ya-bin, CAO Wan-lin, DONG Hong-ying
(School of Architecture and Civil Engineering, Beijng University of Technology, Beijing 100124, China)

Abstract: In order to ascertain the seismic performance of the proposed new kind of concrete-
filled-steel-tube-column shear wall, an experiment was carried out on three low-rise shear walls
with a shear-span ratio of 1. 0, including one traditional reinforced concrete (RC) shear wall, one
composite shear wall with concrete-filled round steel tube columns, and one composite shear wall
with concrete-filled round steel tube columns and concealed steel trusses. Based on the data from
this experiment, the load-carrying capacity, ductility, stiffness and its attenuation, hysteretic
property, energy dissipation and failure characteristic of each shear wall were contrastively
analyzed. The calculated results obtained from the simplified mechanical model were in good
agreement with those from the experiment. The results show that the seismic performance of the
composite shear wall with concrete-filled round steel tube columns and concealed steel trusses is
increased significantly over traditional reinforced concrete shear walls, while at the same time, it
shows a significant improvement over composite shear walls with concrete-filled round steel tube
columns.

Key words: concrete-filled round steel tube column; steel truss; low-rise shear wall; seismic per-

formance; load-carrying capacity
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Fig.1 Steel Bar and Steel Details of Models (Unit: mm)
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Tab.1 Mechanical Properties of Steel
) - N Jo IR B/ | B BR B/
Wit S i A7 7 MPa MPa
3.7 mm JEfIMR | SW2.SW3 #{4% 312. 33 417.77
12 mm JE 8 # SW3 4 32 365.70 536. 37
o4 W 355 K 18 i) 43 A AR A7 803.73
"6 S A K S 53 A B9 563. 21
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Fig. 2 Test Loading Set-up
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Tab.2 Measured Values of Load-carrying Capacities
BRI | F/kN | F,/kN | F./kN |F, #HAHE|
SW1 184. 64 471. 60 553.97| 1.000 O 0. 851
SW2 239. 28 725.52 872.09| 1.574 3 0. 832
SW3 239.77 935.09 | 1167.01| 2.106 7 0. 801
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Tab.3 Measured Values of Stiffnesses

LAY Ko/ K./ K,/
%% | (kN> mm )| (kN mm 1) | (kN « mm~1) oo Pro
SW1 797. 09 174.19 80.34 | 0.219 | 0.101

SW2 | 1003.21 284. 86 103. 35 0.284 | 0.103

SW3 | 1079.38 299.71 116. 02 0.278 | 0.107
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Fig.3 K-0 Relation Curves
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Tab.4 Measured Values of Horizontal Displacements

and Ductility Coefficients

ARG 5 | Uo/mm | Uy/mm |Uq/mm Uqg AHXTHE| 4 o B
SW1 1. 06 5.87 18. 50 1. 000 0 3.05 1.000 0
SW2 0. 84 7.02 25. 66 1.387 0 3. 66 1.200 0
SW3 0. 80 8.06 | 30.86 | 1.668 1 | 3.83 | 1.2557
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Fig. 4 Load-displacement Hysteretic Curves of
Models
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Tab.5 Measured Values of Energy Dissipations of Models

BLAL g5 E,/(kN « mm) E, AR} {H
SW1 14 587.74 1.000 0
SW2 33 696. 15 2.310 0
SW3 62 112. 02 4,257 8
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Fig. S Failure Characteristics of Models Under Ultimate Load
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Fig.7 Calculation Model of Reinforced Concrete

Panels Shear Load-carrying Capacity
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Tab. 6 Comparisons of Measured Values and Calculated

Values of Load-carrying Capacities

R o = SEAE / kN H5AE/kN X IR/ %
SW1 553.97 524,32 —5.35
SW2 872.09 907.63 4.08
SW3 1167.01 1161.71 —0.45
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