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Experimental Research on Seismic Behavior of
Double Skin Composite Shear Wall

LI Jign', LUO Yongfeng' , GUO Xiaonong* , DONG Niancai?
(1. College of Civil Engineering, Tongji University, Shanghai 200092,
China; 2. Nantong Construction General Contractor Co. Ltd.,
Nantong 226124, China)

Abstract; A case study was made of Yancheng Radio and
Television Tower to investigate about the variation
characteristics of stiffness, failure mechanism and failure
mode, seismic performance and ultimate load-bearing capacity
of double-steel-layer-concrete composite shear walls with
different construction forms under constant axial forces and
repeated horizontal loading on the basis of 9 scaled test
models. An analysis was also made of the influence of height-
width ratio, axial compression ratio, plate thickness, concrete
strength grade of the wall on the double-steel-layer-concrete
composite shear walls. The test results show that the the
double -steel-layer-concrete composite shear wall can make
full use of steel and concrete, which is a structural member
with better lateral resistance.
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Tab.1 Design parameters of specimens

BHHS H/mm  T/mm  B/mm  ¢/mm REREE 5@ 8 BREIBESE FrRJE R
SCSW1 2160 120 1200 8 3 @160  PB@160 C30 0. 40 IR
SCSW2 2160 120 1200 8 3 MB@160  P8@160 AEREL  0.25 AT
SCSW3 2160 120 1200 8 3 C30 0. 40 AFFR
SCSW4 2160 120 1200 8 1 C30 0. 40 AFFR
SCSW5 2160 120 1200 8 3 TB@160  PB@160 C30 0.25 FFH, 880 mmX320 mm
SCSW6 3 000 120 1 200 8 3 PB@160 PB@160 C30 0. 40 pSinil
SCSW7 3000 120 1200 6 3 @160  PB@160 C30 0.25 AFFR
SCSW8 2160 120 1200 6 3 @160  PB@160 C30 0.25 AFFR
SCSW9 2160 120 1200 8 3 @160  PB@160 C50 0.25 AFFR
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Fig.1 Design sketch of spcimens
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Tab.2 Specimens deformation

A

Bl Wl R
B papg nEmS

BrEft e

WA
2 /mm

TRARARAE

SCSWL & 28,~38, 48 48, 4.3
SCSW2 & 28,~48, 58,  5&~T8, 9.7
SCSW3 & 28,~58, 68 73, 29.2
SCSW4 & 28,~38, 48 48, 22.4
SCSW5 & 28,~78, 88,  98~108,  20.0
SCSW6 & 28,~38, 48, 53, 30.0
SCSW7 & 28,~48, 58 63, 30.0
SCSW8 & 28,~58, 68 73, 30.0
SCSW9 & 28,~58, 68,  78,~88, 25.0

JEA L A 2R 4 JRERER S8 160 mm b3 i 0 DU o i » BT
gﬁEEJEG%B 320 mm Ab AR H BRI Hi s PRI B T IR A

— DU RCEREE S 160 mm A i 30 147y, 7 53 — S0 A H 20 5% 1y 5
OEE S 2 A AR ARRBEIR

FESR VR BR PO AR o 0 U2 g T iy > EL RS AOSC  R TR Ao B AN e
R — G B Ak s PTI B T B0 A B

FESRAAF EB . MOAR 0 O 3897 2 I35 R iy » ELSB T IS R P 3R
BT BT B

By 4 BB BT IR B0 9 — 3 T 3PBEST I 250 mum 45 O R4 7 00 %
HBR— 23 i, BT 5% BB BT TIR BOE &9 — 35 T BRER BY3c i 100
mum 42b R AR H1 T2 0 T B 5 A B T 3 7 S

JEBR 1 JRAREE 328 160 mm &b H{ B PU- =15 Ja i, AR 2 SR ERER SO
160 mm A& P H BRPT-I2H-0 S 1 - 6] BE R 320 mm 4b H P
242 35 Jo B 5 PO SRR AR T 3R L2 B il
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e R — R BEAL s P B AR T 3R = e Sl

FEMBURER HH S M- 7R AR 1 AP B BEER 160 mumn Ab B —Ab Bl
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Fig.8 Typical failure pattern of specimen
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Tab.3 Displacement ductility factor of specimens
A s WIERIEE/ JE FRARAS HFRRA BIRRES Ve 1% o

Gheg M “&Nemm)  V,/kN Oy/mm  Viuax/KN  Sum/mm Vi /kN S/mm V' M M

SCSW1 1 228.9 —1124.5 —10.4 —1270.0 —17.40 —1270.0 —17.40 100 1.7 L8
1E 229.0 1136.0 7.9 1379.0 15.92 1379.0 15,92 100 2.0

SCSW2 1 162.5 —748.0 —8.9 —866.0 —12.70 —528.0 —17.40 61 2.0 2.0
1E 166. 0 840, 1 6.8 943.0 8.10 610.0 14, 40 65 2.1

SCSW3 1 185.3 —1087.5 —8.3 —1223.9 —11.70 —1139.8 —14.57 93 1.8 L8
1E 241.0 1117.2 7.6 1325.1 13.33 1325.1 13.33 100 1.8

SCSW4 1 256. 5 —966. 8 —7.7 —1079.0 —10. 20 —1079.0 —10. 20 100 1.3 1.4
1E 256. 0 969. 0 5.5 1113.0 8. 20 1113.0 8. 20 100 1.5

SCSW 5 1 205, 6 —927.2 —8.3 —1072.0 —14. 30 —885.5 —16. 40 83 2.0 2.1
1E 205, 0 844, 4 7.7 1030.0 13. 00 792.0 17. 40 77 2.2

SCSW 6 1 92.2 —788.2 —15.7 —853.4 —19. 30 —806. 2 —24.00 94 1.5 15
1E 92.0 849, 0 15.4 937.2 22.49 937.2 22.49 100 1.5

SCSW 7 1 83.5 —770.3 —18.7 —839.1 —22. 20 —631.1 —36. 20 75 1.9 2.1
1E 83.5 756. 4 14.0 885, 2 25.10 811.9 31.19 92 2.2

SCSW 8 1 155, 2 —979. 3 —10.6 —1079.3 —15. 90 —875.3 —18.10 81 1.7 2.0
1E 155.0 978.7 9.3 1115.3 14.18 809. 0 21.50 73 2.3

SCSW 9 1 155.0 —1376.0 —16.4 —1547.0 —22. 30 —1133.0 —27.40 73 1.7 1.8
1E 156. 0 1350.1 13.2 1590.0 19. 60 1110.0 25,00 70 1.9
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Fig.15 The load-deformation hysteresis loop
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Fig.16 The viscous damping coefficients and
inter-storey drift angle
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