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was developed, whose inner and outer steel mesh
reinforced concrete plates were connected with the
reinforced truss grid, and a foamed cement block was
embedded in the middle of the inner plate and outer plate
to be used as thermal insulation material, which could be

used either as a load-bearing member or as an enclosure

member, having the advantages of convenient
production, low cost, and convenient installation. In
this paper, monotonic horizontal loading tests and low

cycle repeated loading tests were conducted on three
kinds of prefabricated composite walls, including

interior walls, exterior walls, and exterior walls with

opening, respectively. The failure modes of the walls at
two kinds of loads were the same: concrete crushing and
partial steel truss and steel wire mesh yielding under
tension. The results of monotonic horizontal loading tests
show that the prefabricated walls have a good bearing
capacity, and the peak loads of the interior wall, the
exterior wall,
206.16,

Moreover,

and the exterior wall with opening are
314.15, and 201.99 kN,

the prefabricated wall with opening can

respectively.

effectively increase the ductility and reduce the ultimate
bearing capacity. The results of low cycle repeated loading
tests indicate that the skeleton curve of the wall was
similar to the load-displacement curve of the wall at
monotonic horizontal load, and prefabricated composite
walls have a good ductility and energy dissipation
capacity. The deformability and energy dissipation
capacity of the exterior wall are obviously better than
those of the external wall and interior wall. Generally,

prefabricated composite walls have a good bearing
capacity and ductility, which can be used in low-rise or
multi-storey prefabricated buildings. Finally, the bearing

capacity of prefabricated thin-walled composite walls at
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monotonic horizontal load were analyzed using finite
element analysis software ABAQUS. A comparison
between the numerical and experimental results suggest
that the finite element model can simulate the failure
modes and stress state of the wall accurately, which can
verify the effectiveness of the finite element model.

Key words: prefabricated composite walls; bearing

performance; ultimate bearing capacity; hysteretic behavior
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Tab.1 Main information of specimens
P NG | FEIR R R TR JIIES IS
M/ mm %EE/mm JEE/ mm S/ mm %/ mm 1] K i/ kN K2
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WQ-1 2750 2100 300 4 5 700 PRI
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Fig.6 Failure modes of specimens at monotonic horizontal load
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Tab. 3 Lateral performance of prefabricated composite walls
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WQK-1 160 168. 89 3.18 201.99 8. 26 171.69 11.15
2.2.2 RIS B2 B Wi RS AT DA Z AT

Bl 7a g T SRR IR T 45 B A (9] 55
BT - Re (V - o) Lk, 4541 7 FIge 3T,
Wi 5 43 A 8 T (1) B, Bt 1 T A R 2K e
T RAOGESETE B IHAE A BT TR, A E T N5
NQ-1,5MiE WQ-1 iU fi fa 2842 =5 1T 52. 38 %6, {HA%
BROIASFEAR T 22.95% o MEAh, 0 T X B ARAA R 3
PERB IR MR, B AR I 2 W A4 o FLZE P | (HL[)
it 2 BRI R 38 7 . AT A4S WQ-1, FFilA Ak
1% A 06 8 fF % T R T 35. 38 %, I BR i A8 4R v T
89.97% . MK 7ot al LIA W, A il A4 I 22 04 7
FEARXT TR TR RS A8 /) , h BH PG 2 i1 22 2 4 , B A A

P18 43l J 7R T M WQ—1 1) 8 1) 47 42 4 75 g
75 RREE - N AR AE B KTt R T AR AR .
Kl 8a Al LU Y FEINZ M, 25 B A2 € 57K
ff gk VIEAR BRI K R HE 2k, far -
N AR 2Rt R AR B AL . Mk BRI
Z AN A (CLAN C2) i il , A2 P 9 7577 (C3 Fi1 C4)
Wk R . 454 1K 4b A& 8b AT %0, S4 Fil S9 Jif A8
AL TR SZ A, TREE A 88 1) B AR AR 2R (e, HL
B 5 i 2814 14 RIS M1 TR o M KT Ao ik 31 0
fr ke, ZEMREE 32 iR . S5 1 S10 43 FH% Al
ZRL M, Bl KT G K, o3z T RS B 32 R



%1 RTINS R R M B G A 5T 53
350 350 1
300 + PP 300
250/ ! 250
]
Z 200 | I.’ N . Z 200
X LS N T N
150 id 150
100 7 —NQ-1 100 Nl
‘ - = WQ-1 - = WQ-1
L — WQK-1 10— WOQK-1
0 3 6 9 12 15 0 3 6 9 12 15
J/mm 6/ mm
a BRI b JREAE
7 TaE- IRk
Fig.7 Curves of load-displacement
.,/\ . M~
N .
ZA200F e =
B N S B T i ST
N e P S
—uci —_—ss
_____ C2 PYTTTT TS S9
-_— =3 - = =85
......... C4 == S10
-4000 2000 0 2000 4000 6000 -2000 0 2000 4000 6 000
e/ 107 e/107°

a fif B4 N A2

b i F IR e L AR

E8 SMEWQ-1TrE-fr 3 fhsk

Fig.8 Curves of load-strain of specimen WQ-1

AN Z AL YA BGREIZY 160 KNI, 3 AR sz F ) H
DURLAE IR IBE - WA W AR R A, AR A A
@7 R AN I R AR AR R IR, i SRR

2.3 KEAREm#ERE
2.3.1 XML

TENNZ A ], S B R AL AR 20 fr A VR HT T

s f ‘:«:‘:}1

a WQ-2

LT OKP3REE . Bl (e B, S ARk T
SR | B AT R T SR A b B, R
BIZHE L KEM GBI R, Z R
TRBE e, 2 437 B 22 0 K4 iy 2k 30 Jee R, S B A
B . P9 T T ¥R il i 288 o A e X R e
FRREADIRAS o

b WQK-2

9 REAREME T EHIRER

Fig.9 Failure modes of specimens at cyclic load
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Determination of the energy dissipation factor

BEEFEBRBEN
Fig.12

2.3.2.3 #ERERE

FERBRE S e 4 i B P 7E s R AR T Jd it A
B R AR IE IS AR R e e ) . RE R
AT, S5 A B ey 28— 7% ith 2 BT 0 BBl 7y T
BURAM i HFERERE ) AT Z A8 n . 385 iy [0 fh e bk
U | i e ARG L A TH AR R FE R BB R 2 FE
RERE TR . Z5H SR AERERE ) FHRE R FERL
FEn Rt te

o S(AB('+(‘I)A)

/A )]

S(()BEV ODF)

XA 2 Stase s cony F AT B~ A1 A% i [0 B 00 10 AR
S o+ opey ST [ PREI B -5 Ak A B il L) = F1
AR, G 12 s o

P 13 XF L 1 AN [R] 55 A ) I Sk € 130 28 50l Ao 2
FHNBE . SR, £ 2R A FE RE A Kbl
T BAE GG DTS AR B [l RO A
AN AT S R 2 6 9, il 1F i e A i
o JTiR SN WQK-2 FUFERERE 1 W w0 T 18 o
b WQ-2, 1 111 R A 25 s e AR RO A RERE T

3 HfEHEM

i b ST AT e AR R S R K
P IA 2B AL, A TR A SO R

BEtUREMEREIR IR 5T 55

0.8 -

0.6 .

,"1
8 ah
= 04] -
02} / e ez
Sy —A— WQ-2
@~ WQK-2

1 J

1
8 10 12

0

E13 HERBRBETHERNTHE

Fig.13 Energy dissipation factor versus load level
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Tab. 4 Hysteretic behavior of prefabricated composite walls

W V,/ kN 0,/ mm Vo / KN O / MM V,/ kN 8,/ mm 8./ 0, P
NQ-2 1Em] 149.76 3.01 177.29 5.03 177. 29 5.03 1.67 178
S ) —163. 00 —2.71 —194. 93 —5.12 —194.93 —5.12 1.89 '
WQ 2 iE ] 264. 39 2.65 302. 33 3.34 256. 98 4.73 1.79 191
J 1] —248.47 —2.43 —287.05 —3.19 —243.99 —4.94 2.03 '
WQK-2 1Em] 169. 36 2.35 195. 21 4. 60 165.93 6. 50 2.77 3 10
[ —169. 23 —2.15 —191.93 —4.99 —163. 14 —7.37 3.43
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Fig.14 Comparison curves of skeleton
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Fig.15 Failure mode of specimen WQ-1
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Fig.16 Load-displacement curves of specimens
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