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HOU He-tao' , ZHOU Jian', ZANG Hai-tao”, LI Jing-jing', LIU Hai-ning' , LU Zhong-long®, WANG Xi-ping’
(1. School of Civil Engineering, Shandong University, Jinan 250061, China; 2. Shandong Zhongjian Real Estate Development CO LTD, Jinan 250014, China

3. Qingdao Longhu Real Estate Development CO. LTD, Qingdao 266108, China)

Abstract:  Steel frame structures with sandwich composite panels (SCPs) have been widely applied in
engineering practice. Connections between the steel frames and SCPs impose significant influence on the seismic
behavior of the entire structure system. To investigate the failure modes and force mechanisms of the connections,
five one-bay steel frames with SCPs were tested under cyclic loads. The skeleton curves of the connections and
the entire structure were compared in order to analysis the stress strain curves of panels, embedded parts, steel
wire and concrete. Results show that the connections have sufficient bearing capacity and provide effective
connection to the steel frames and panels; the embedded parts ensure the synergy between the steel frames and
panels, and the oblique cross steel plates improve the ultimate bearing capacity of the entire frame and the
connections and the synergy between the steel frames and panels. This study lays a solid foundation for the
engineering application of structure systems of this kind.
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Fig.1 Beam-column connections
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Fig.2 Connections between steel frames and SCPs
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Table 2 Test results of steel materials

WA /mm  FPERE/(<10°N/mm®) & JIRSRE/MPa  H2 IR 58 2/MPa

5 1.98 272.3 370.2
7 1.88 290.4 396.3
10 1.84 302.0 414.6
12 1.90 299.8 409.3
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Table 3 Test results of concrete materials
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Table 4 Experiment phenomena of connections
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Fig.12 The skeleton curves of specimens
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Fig.13 The skeleton curves of connections
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Table 5 The feature points of load-displacement skeleton

curves
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Table 6 The feature points and ductility coefficients

Sk JE IR R BR "
A,/mm P,/kN Ay/mm P.J/kN

FP2 11.39 94.48 51.06 160.86 4.48

FP3 12.36 89.70 54.09 167.40 438

FP4 14.75 96.55 47.64 161.22 3.23

FP5 14.47 99.87 65.65 185.39 4.54
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Fig.14. The load stress curves of P2 and P4 on FP2 and FP3
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Fig.15 The load stress curves of P2 and P4 on FP3 and FP4
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Fig.16 The load stress curves of P2 and P4 on FP3 and FP5
4

—=—a
.

—a—C

—~—d

N J3/MPa

-40 '—30 -20 -10 0 10 ' 20 ' 30 ' 40
1 BR/kN
B 17 SF3-P5 fhiwiAs il 2k
Fig.17 The load stress curves of P5 on SF3

U U SR R 2R AE SR BN, RS ) B —
FEMZMEIC R HENTESRMER By, Bt &E L3240
i, MAESAMG, E2MRTME. HE 14 5,
X fF FP2 5 FP3 3R 5 AW AHE 282 452 07 X 1) e 38 ot
Bt b P2, P4 sUACHI R g2 . B 15 1,
R4 FP4 5 FP3 7€ P2. P4 fikbFaki g st ARk b
VR B AR KRN /N2 38%, d KRN )R E
60%, S @A AL, Bk et i sz AR
TV, W 16 F1, W F FPS ik L im#asg
XA fE, P2 P4 siAbf K L FP3 Uk
INGY 67%, B KN FTEG FP3 /N 55%, #HsE
SRR 3 0 R G M e T S AR S R HE 2 1 [
TAE, HARMELE R A AL g a5 itk . BIE 17
ALK, BEAR PS AbATREE T — BRI TAEM B,
DL e N SIS EEY S NS WA

A FP3 3SR A S VR A 1) a7 - g Hh 4%
W 18 i, 7oA TR SRR R A k- I g it 28 4l
19 BT PN AN 22 1R A 8- A 1t 2 40 ) 20 s o



71 2 91

T Vi
4 ——P61
—+— P62
2 - —=— P81
- P82
0 .
£ -2 -
=
R ™1
2] |
_8 .‘\
-10 N
-12 . . . . . .
-20  -10 0 10 20 30
T E/kN
(a) Bt P6/P8 s REE TN /7 2k
157 —— P71
— P72
i —— P91
10 —+—P9)
£ 51
g
5

20 -10 0 10 20 30
af /KN
(b) HEHR P7/P9 rVREEL N Ay il 2k
B 18 VR RE L B g T 2R
Fig.18 The load stress curves of corner concrete
40 -

——RBI1
——RB2
——LBI
—LB2

N 3/MPa
£
o

—3I0 —2IO —]IO E) ]IO 2IO 3IO 4IO
ir /AN
K19 TR AN/ ih 2
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Fig.20 The load stress curves of steel wire
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