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Seismic performance experimental analysis of the frame strengthened by
composite walls of RC-autoclaved aerated concrete blocks
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Abstract; Composite walls of RC-autoclaved aerated concrete blocks (CWR) consisting of concrete beam-
column grid and aerated concrete blocks was a new type of shear wall, which could be used to strengthen
the seismic performance of frame structure. Cyclic reversed loading tests were conducted on frame specimen
without CWR, CWR specimens and CWR with outer frame specimens. All the specimens were in the scale
of 1:2. The main failure process of the specimens were analyzed. The seismic performances of the frame
such as bearing capacity, stiffness and so on before and after being strengthened by CWR were studied.

Test results showed that the bearing capacity and lateral stiffness of the strengthened frame structure were
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increased greatly and about 0. 9 times as large as the sum of outer frame structure and CWR that possessed

good cooperative work performance. The damage process of the strengthened specimens basically followed

the sequence of filling block, reinforced concrete frames and outer frame, and thus could bring the Multi-

defense seismic characteristics of the CWR into full play, which indicated that strengthening frame

structure with CWR was economic and convenient.

Keywords: frame structure; composite walls of RC-autoclaved aerated concrete blocks; strengthening;

seismic performance; experimental
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Table 1 Mechanical properties of specimens
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Fig.2 Specimen loading device
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Table 2 Experimental results of the specimens
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Table 3 Capacity results at different displacement angle
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Table 4 Stiffness results at different displacement angle

BpE <1/550  1/300 17200 1/100  =1/50
BT OME MR RE S PRE KE
FW-1 31.4 27.9 24,1 16.4 9.2
FW-2 23.7 18.3 14.8 6.9 3.7
FW-4 37.5 34.6 30.5 21,9 11.2
B 1.19 1.24 1.27 1.34 1.22
e 0. 68 0.75 0.78 0. 94 0.87

#:0 = Krwa/Krw1 = Frwa/(Frw1+Frw2)

1) 2B 18 T [0 A 4 178 45 3 B ) T 32 A 25 E 4 4
BT L 2~10 3 A SO T 20 A 55 X 2 o i R
FETTER . R 1 &, 415 58 1 HE 22 %) 55 850 bt i
W 4 R B2 N R A8 4t e P (3R 3) R AR —

2% FW-4/(FW-1+FW-2) 5 Xk 414 5% fin &
HE SR J5 P 35 A S5 %0ht i W RE 5 TR IR AR &
7. MRAE R R /N RE AR T B R AR AR B
Bt FW-4 53 0 292 FW-1-+FW-2 25 8505t ] W B2 1
0.7 f%.0. 8 A8 K 0. 9 A . & W 415 5% o 31 HE H2 A8 55
R FRAEF T 35 P R] AR M Re AT

3) W 32 B Ak R 7 T . 45 A FW-1.FW-4 /Y il
[] ity £ 43 A o 20 G S o T AE 2 g ) R Ak R A AE
BRI A7 ) I I G2 0% A A T R R AE T
S5 PURRPERE .

3.6 MEBEBENOM

FERERE JJ S W T 285 4 sl b 7 7 b 78 A R Al i

PEASTE W BCRE 5 1 BE 7 AR SCR A [] 25 1o B3 %

B AFFERE R ST HEATPEAY . 45 R sl iy [l A 1m BB or
oAb ) o6 R 2 WL A 10,

Z w0 R A FW-2 i [ 25 1) A7 B 25 o 28
iR, R BZ G BT ALA B i AOR
BE T WA B JE T AR B B e AR K AL B
PR A B S B IR S A AR S AR 5 — . LA
1355 B A7 g kLA R DX AR e A B A B ) R AR
. Pk, FW-2 [ 3F [ 34 1 B K KE BE RE 1 78 R R B
BZETF— RS o R

WA FW-1 . FW-4 fiy [a] B4 [ B R4 Bl 45 o7 22 34
Tz 7 48 K FE BE BE 7 3% Wi 5 . LA S L B )
FLA% 11 R S8 BT s /N 52 B B 2 5 i T ATE B2 6 RE
AE 1 R as HEZRI 1.3 £ /ANR B B AR B 1.8 £k,
Ak 25 JINAR B 0 AR RE O (E B0 R B A B T R
& L3345, hIE 10 g R M 0L, 52 41 & 5 FE
REAZ AL SIS L XA FW-4 FERERE ) 5 FW-1
F14) 22 {1 i if 2 2 12 485 o

= 10 +
=
£ of
z.
2+
0 5 10 15 20 25 30 35 40
iR/ mm
#: ---FW-1 — FW-2 — FW-4

B 10 & EIRER (KN « mm)3$Le

Fig. 10 Comparison of the area of hysteresis loop
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