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Study on Mechanical Behavior of Shear Walls and
Coupling Beams by U-shaped Steel Bars
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Abstract; To offer a reference for the design of shear wall and coupling beam connected by U-
Shaped steel bar ( SCU) , the mechanical properties was studied. The load process of SCU and a
cast-in-situ member was simulated by ABAQUS, and the feasibility of SCU was discussed by
comparing the simulation result from them. The mechanical influencing factors on them is also
analyzed ,including the grouting material strength,the thickness and yield strength of steel groove
plate etc. The results show that SCU has higher bearing capacity and better energy consumption
than the cast-in-site one. The test piece is mainly damaged in the U-shaped steel bar strip,and has
the ability to fully utilize the performance of various materials. The strength of grouting material
and the width of steel hoop has little effect on the skeleton curves,and the bearing capacity of SCU
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can be improved by increasing the number of U-shaped steel bars or the thickness and the yield

strength of the groove steel plate in a certain range, which will also make the ductile and energy
dissipation capacity declined. But the declined ones can also satisfy the requirement of design. It
can be concluded that SCU has good mechanical properties. In the design of it,it can be adjusted

for the number of U-shaped steel bar firstly,then the thickness and the yield strength of the groove

steel plate. As for the grouting strength and the steel hoop width it will be satisfied only when they

meet the minimum requirements.

Key words ; shear wall ;coupling beam ; U-shaped steel bar ; skeleton curve ;influencing factors
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Fig. 3 Comparison between the hysteresis curves
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200

150 f

100t/

50 {

& -40 -30 -20 -10 O 10 20 30 40

_1(}(') L

kN

4 fF uzp A XT EAR LN
Fig.4 Comparison of UZP and XJ skeleton curves
W& 3 AT LA i UZP i o] it £
LI BB, il R XT A 2
LA PR BEGR, U B SR R B B
SAIE AT A RIFERERE ST . NI 4 TSk 2



55 3 1) WA U IR HE 0 A R SR 4 T 2 PR RERT 439

F2 B UZP 1 XT AEILGE X

Table 2 Comparison between the simulation results of UZP and XJ specimens

A i IR A5 2/ W i 28/ IR 2/ R UG I/ fhx:413 REFE
kN kN kN (KN-mm~") (Y HEF
UZP 125. 07 175. 48 149. 15 26.21 4.70 2.41
XJ 62.17 78.18 66. 45 22.63 6.85 1.21
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Table 3 Specimen parameters and simulation results

RERE i . Jam.o/ 5 JEMRGE WRfEST O BERAT UBEE REREAE

MPa MPa /KN #H/KN #/kN R  BEAEK
D1 4 10 5 80 235 125.07  175.48  149.15 4.90 2.31
D2 4 10 5 100 235 120. 61 175.09  148.83 5.18 2.29
D3 4 10 5 120 235 121.84  174.52  148.34 5.48 2.20
D4 4 10 8 80 235 168.83  225.06  191.30 3.95 1. 66
JD5 4 10 10 80 235 170.94  221.18  188.00 4.32 1.82
JD6 4 10 5 80 355 165.79  215.78  183.41 4,01 1.76
D7 4 10 5 80 390 169.68  216.91 184,37 4.16 1.73
D8 4 15 5 80 235 126. 41 175.57  149.23 4.49 2.28
JD9 4 20 5 80 235 130. 85 176.46  149.99 4.65 2.26
D10 6 10 5 80 235 138.65  194.79  165.57 4.5 2.30
D11 8 10 5 80 235 159.25  216.41 183.95 4.2 2.05
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