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Abstract: To prevent re-damage caused by the inadequate reinforcement of post-earthquake con-
struction projects, provide reasonable suggestions for reinforcement and repair projects, and pro-
mote the smooth performance of post-earthquake disaster relief work, in this paper, we present
our research on the reinforcement and repair methods used to address concrete defects in post-
earthquake construction projects. First, we arranged concrete beam and concrete column speci-
mens for testing and conducted cyclic load tests of these specimens using two types of reinforce-

ment methods: carbon-fiber-reinforced polymer (CFRP) and enveloped steel. Then, based on the
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hysteretic curves, skeleton curves, ductility, and energy dissipation of the concrete beam speci-
mens, we analyzed their seismic performances after they had undergone different reinforcement
and repair methods. Lastly, based on the ductility, energy dissipation, stiffness degradation, and
load-bearing degradation of the concrete column specimens, we analyzed their seismic perform-
ances after they had undergone different repair and reinforcement methods. The test results show
that a high reinforcement ratio can improve the hysteretic characteristics of concrete beams, con-
crete beams strengthened with enveloped steel exhibit high hysteretic saturation and little energy
consumption, and beams strengthened with CFRP can restrict loading displacement from 10 mm
to 30 mm. Strengthening the CFRP can improve the ductility of concrete columns, and strengthe-
ning enveloped steel can restrain the degradation of stiffness and bearing capacity of these col-
umns. The test results verify that CFRP reinforcement can improve the ductility of concrete

structures in post-earthquake construction projects, and enveloped steel reinforcement can re-

strain the degradation of stiffness and bearing capacity of concrete structures.
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Table 1 Reinforcement ratio and strengthening method

of concrete beam specimens

9 Nl Jin i Jr =X
Tl 4% 14 7
T2 4 14 &
T3 414 i
T4 4X18 iR
T5 4%18 i
T6 4%18 &
JT1 4% 14 SN E
T2 4X14 il 2T 4t A7
JT3 4X18 HML N E
JT4 4X18 Tk £ 4k A

11,2 JREE AR i i

AR IR BE R AT R A H g iR .
A T 3 52 1) 249 08 7K - 52 R 1 38 32 A g e e
Y TE TR A T 7= A TR 2B 4, 7 E I 4 i
Pt R AR TRy vk AR 7 AR A R R R



%41 4% 5 6 EN

P R n TRBE R s B I A8 S 1R PR RE S 98 o B

1673

RN 180 mm X 260 mm , £ i FIHh G240 3% . F
1/100.,1/50 13 F% £ A5 480 5= v 1R 468 1 4 Hp 32 G5l g A
A ERG , IREE S AR A RST S EN R 2 pral,

1.2 RWESRMEFHE
P C KRFETREILRROERKE S, A
T4l o7 A7 2%, 8 F 0883 40 1 A2 il 4 0

300 2 1R RSO ST AR s A A 5l B Y
[ " LA (RS0 5 10 3 B 943 5 R 7
- - FEE T TOUA 3 R IO L, — A 5 188 1 o 4 0 (1
u D% RS B85 R MTS o i 17 IR AT 1R 3 2% 2 55 %
] 150 S it N K ST T 1) b s B L IR e (a
g — = 11 FoH IR L) (JGI101-96) AR 6 LR HEA7
u TR X S R A 4% A7 204 1 LA K B g o om #K
— 8014 R, LL 10 kN w46 9% 22 91 8 2 m#k, W58 1k
| |E e FY 7R 8 250, 52 B 0 S 8579 5 24 ) O 2
s \@‘ %l FEBLR » G5 % N 20 kN AT IR AR 1 1K,
B S 1300} R Ry AN B 5 N A, PR UE R R 3 0 B L B8 R JE R
2 22 (R B0 IR IR S 3 0, 36 I 40 2 75 F e
B 2R R+ E . mm) BRI 9 85 %6 1 7 S B R FE T 1 1)
Fig.1 Reinforcement dimension diagram of concrete beam PR a2k . mEk R e 2 s,
F2 BREIHEKGEZEWSHEMEFK
Table 2 Various parameters and strengthening methods of concrete column specimens
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Fig.2 Schematic diagram of loading system
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Fig.4 Load-displacement hysteretic curves of concrete beams strengthened by different methods
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Table 4 Energy consumption of concrete beam specimens
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Table 3 Ductility comparison of reinforced concrete beams
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Table 5 Feature points of skeleton curves of concrete column specimens
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Fig.6 Feature points of skeleton curves of concrete

column specimens

MIE 6 AT LLE 52 5 Bk B TR Bk 4 Al R
AN AN B B Tk £ 4E A hn 8 2 S a0 SR AR e
P T, v AR Y A0 8 2 a4 8OR B
L MR R RN O 25 R B Ab
R (= VA W i 2 R4 o ) Rl 0 i W
BB JE LU b T PR, 1 o 20O 35 W 5 A T R A
Ao SR FH AL A0 2 I 1 9 iR 5 8 BELE Lt R,
REAEAIR .
2.2.2 WIEER b A& 4R H7 R 1k o bt

i JE TR BE AT IR 2 R B W R AR KR 3 )
B PERE O . 38 AN R0 2 067 B8 R a4 i 1]
2 1) R 2 W g s I RE R Ak L SR B AL T R 90 2R
18 5 KAy 235 R 4 W S 0, YR A 4 a1
FERAL SL AN 7 s

NEL 7 0] LA o Bl 0 207 78 A g KL
I Fifi 22 AN BTl /) 5 R 88 T A SR BT [ 4 it %) 12X
PO, R IO B 55t 9 6 A~ 32 MR 3R b 22 1) 1] 2
AT HG I, 35 SR 3 W SR B 4 i AT DL 4R S A

JEIRALRE T o oA SR P T [0 45 it A 3 1F PO LR FH sk 2F
2 A7 o T ) R Gk B 0 P3O RL R SR AN B E
[E 14 5 3 R B i WP Y M B SR A 2 ik I #AL #%
3L F 50 mm .60 mm LA K 70 mm &b, 455K B
SR FH A0 5 o [ 4 52 #) TR o6 b A ol Al A2
b 7 s ] LR G 40 o S 5 e A R SR A

A
12 —=—P0 —®— WPI
—&—P] O WP2
10 —& P2 @ WP3
o P3
8-
=
)
® 6
=
4-
>t
0 >

10 20 30 40 50 60 70
AN AL # /mm
B 7 AR B

Fig.7 Stiffness degradation curve of each specimen
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