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Abstract : Based on the incremental dynamic analysis (IDA) method, the seismic fragility analysis of high
performance fiber reinforced concrete (HPFRC) energy dissipation wall-reinforced concrete (RC) frame structure
was carried out by using Perform-3D structural analysis software and 44 seismic records. The results show that the
HPFRC material has good tensile strain hardening performance, which can improve the damage resistance and energy
dissipation capacity of the structure, and then improve the seismic performance of the whole structure ; when the
structure collapses, the average response spectral acceleration corresponding to the basic period of the structure
calculated by 44 seismic waves is greater than the spectral acceleration corresponding to the basic period of the
structure under the rare earthquake with 8 degree fortification intensity, it means that the HPFRC energy dissipation
wall-RC frame structure has good anti-collapse ability ; under the action of 8 degree rare earthquake, the probability
of exceeding collapse of the HPFRC energy dissipation wall-RC frame structure is 0.03% , which meets the

requirements of seismic protection of the structure under large earthquake.

Wk H 9 :2020-11-165 #&17 H 8 : 2020-12-30
%%ﬂm [ % 1 SR B4 3 4 e B 39T H (51278402)

—AEH A HE(1984—) , 5B BV RBH A, 74 22 SRR K 2% 5 20 TR, i+ . E-mail: yph_003@163.com
ﬁlﬂﬂe%:%@)‘éi( 1952— ), 53, BEVEIE M A, V5 & SR R 8082, T+ A2 J 0, T+ . E-mail: liangxingwen2000@163.com



%533

TG , 45 : HPFRC FEfig 3% —RC HE S 25 44 b 752 5 4000 23 A 271

Key words: high performance fiber reinforced concrete (HPFRC) energy dissipation wall; reinforced concrete

(RC) frame; seismic performance; incremental dynamic analysis; fragility analysis

v P RE AT 4 14 3 R 5 + (HPFRC) RN —Fh
PERE S A AR, LA R 19 2 17 10 A8 B Ak 4 1, e
R T % Gt 1R BE A R PTRL  EE AIC AR T BB T 25 A5 G
PR < A i T A (S A N S DR s g 1 1
ol H () e LA R M L M R R B A g
77, e i 35 MOGE TR e+ SRR R et AT o B R BE
5 50 A5 S T V) O I R AR T RE T, AE TR PR ik R
PR B AR 4 HPERC #E GRS 56 10 T-4N A 1R
#t+ (ROMER LS b JE i HPFRC #EREHE —RC HE
ZH RO S5 AL, I Xt 3 R 25 4 i IR S A AL R AT T
U 1R, 20 A el SRALBE K 4% 32 B AE A5 B far
BN W TE L5 H R, 3P 45 48 1 [ B 7K 1 2
YEFT HA RAT MFERE RE 1 R & i 3R Ak 48 7.

Hiu 7% 5 4500 43 BRI LA T 45 A8 FE N [) 7K 0 b 7R
VBRI K A AN TR 468 405 75 32 A AR 38, XoF 65 4 1) it 7 1
TE 0 R0 4 A5 He SR BLAG FE 0 N AN AR SCRT
Perform-3D # 4 , % HPFRC #& fig 5% —RC HE 42 45 #
HEAT ) ) A M 4y By, 3E— 25 0F 5 HPFRC #E RE RS X
RC HE 42 55 k) 5 A0 572 14 BB 119 52 W) 5 (7] Bsf 35 1 1 4 3
F153 0 7% % HPFRC #EREHE —RC HE 2L 2544 217
B E T VA IR R S H PR e

1 HPFRC #EfEIE-RCIEZR G 1EE

1.1 ZHER

T VG 22T 5 K2 () 5 J2 HE SR 45 40 S I8 I 4%
R EZZE 6.0 mUHE KAL), ]
K& ZZEN 3.9 m (& NI 28 = F/N RS
)M R E N 22.2 mL YL B B S L K
T LA Ml 52 0 3B N 0.20g, B Hb R 43 2H 5 2 4
Yy 00 R 11 28 CRRAEJE B T,=0.40 s) , HEZR (T 78
MO R 2% R T E 2045 kKN/m* (MR B = RS, 4
[F]), 1% 4% 2.0 kKN/m*; I8 JZ BE I 48 1.5 kN/m”, i
# 2.5 kN/m"; 52 5 % )2 5 T E 4% 1.5 kKN/m®, 1% 2
4.0 kN/m* 3 B2 mi 3k oh 7.2 kN/m, J& i % [ %@ )L
B 2 8 kKN/m. R A 120 mm, FoAR 45 2
JEH R 110 mm. IR 5E 38 B9 1.2 )2 4Ty C40,
3E K UL R R C35, BT A B2 ARk C35. i 1
K HRB400%% . th TSR ZZ mBE K, g T
R LR, A 2 GB 50011—2010¢ 3 S P 2 i3 31
) IGT 3—20104 5 )2 2 HUIR BE T 45 B R AL )
B 1) B 2 TR A% AR BRAE 1/550 e 141 5% J5 1A

55 18 B 2 te/NT 0.9 i R BT 75 HE LA Fn
HE 28 R T RSO

1 I 52 ) 56 Rl 1% B HPFRC FE BE 5% , B %
HPFRC #E B —RC HEZR 450 , 25 44 F- I A1 & an [ 1
iR HPERC # B BC G L ST He o hr o B 52
{H UL SCHR [ 3] . HPFRC #E g % J2 & i 160 mm, K
1200 mm(FH A & 58 B .CHIMFERE IS 12 1 2 )2 %
B HAFERERY A 2 1) . HPFRC #EAE&% 19 B 5
W2 - 8 5 AR AR RE A R AR BRHH 3 2 19 b 7%
RS T A 5 4t A v HE S5 40 i A LI b RR ARAT )
IV R T 45 ) S e R A T R 1Y) 50 %6 5 HLUR FERE B
R T B8 7 12 5 65 A6 % A I B AR DG IE 5 B i, E i
I35 T 5 K R B R T DA SE S A B R YIK
BOPE HE AT B M O B (e Scmk (3] B 4R 5 i A
HPFRC 55 i 5 W) 2 S5, e A5 78 42 325 378 Y 6 + 5%
i AP S5 T AT AT RO RLAL B B S5 SR R s
FERE 1 5, 450 )23 () 60 B8 A1 R 5% JRL 0 L 45 & AR 4
FRAE T £ GB50011—2010 1 JGJ 3—2010 gy Z R F
AT A 3 B 5 A, L 24 R AE 42 5 Y A T R~ AT
FEARAG G S 25 el )N | HE ZR 5% R A TEC A9 St A e
RC HEZE 254 5 HPFRC #E BEHY —RC HE 2 25 44 11y 2
IR S BT L 1. 3 1 K oy X, 9\
Y Bl B R R A A% 2 SO R MR/ F B &R A
(X+Y) /45 Z5(Z).
1.2 Perform-3D & By 57

FEA SCRE RS | Sy 1 2% 5 A5 0T TR B - 1 2 R
VERT 76 22 o A i 4 753 100 %% IXC LA B 6 R 35k 1) 300 2% 1
PEFR A R TH 29 SR BE - A, 450 A R ALk T AE
2y IR EE A X W RS AR AR SRR
BE 4 % & 1F 19 Kent-Park 24 o8 1R & + A f4 g5 A0
e AR EE % FH GB 50010—2010¢ IR Bk 1 45 #4%
THHEAE ) B 5% C B TR B = A % 32 PR AR A B AL | R
% JE 2P RE 1Y R R 5 X T P R 2T 4 1 R B 1
(HPFRC)#1 8, 295 HPFRC #4 R} A ¥4 5% FH SCHik[ 5]
P2 AR HPFRC AL JE 29 38 HPFRC R A
SCHRL6 82 1 B30 32 e A A B R O HL 2% B 32 r
P BE . %5 18 HPFRC M B} 32 5 0 A8 6 40 4P Hodir
A [ AR A R D, SCRiR [ 7 1. T A AT A 11 4% 1)
(), DR 0403 6 L 7 T SR PR X R 38 AL 8 940 4
BT LA R A Y B2 Ad 4 L AL 4 0 FE RE 335 1Y B4
YR £F d R A AL



272 H#OWmoM OB W ¥ 25%
D :
Y7 T T T T ro.
i 2
= /N T D I
a i| ! ! ! ! ! ! ! o
i el T A 2
i’ g | ! | = —
Q Jr | | S
gls rooor | | | = |
=] i ! ! ! ! | ! I U180 | !
2| - ‘ | | ; | + | ‘ | ‘ |
B : : : : : : :
_ o N I I T A I I N
: . /N U R R N N A B B
N O .
600.1.3 600 4.3 600,{,3 600 4,3 600},3 600 4 3 600 4.3 600 4, 3600+,3 600} 3600436004 3600436004 3600
7200 7200 7200 7200 7200 7200 7200
57 600
@ ® @ ® © @ ® ©
K1 HPFRCFERERS —RCHREZL LS 14 41 5 15]
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Table 1 Comparison of calculation parameters of RC frame structure and HPFRC energy dissipation wall-RC frame structure

Performance index

RC frame structure

HPFRC energy dissipation wall-RC frame

structure

T, (Y direction)

o ) T, (X direction)
Natural vibration period

0.786 6/1.00/0

0.7857/0.98/0.02

0.8224/1.00/0
0.7113/1.00/0

T,(Reverse) 0. 680 2/0.02/0. 98 0.607 3/0/1.00
T,/ T, 0.86 0.73
Y 7201.63 7 379.83
Maximum seismic shear force/kN
X 7 069. 69 7772.25
Maximum inter-story displacement Y 1/732 1/667
angle X 1/686 1/717
8001 000(1 and 9 axis), 800 X< . .
1F . 700X 700(1 and 9 axis), 600X 600(other axis)
800(other axis)
7001 000(1 and 9 axis), 700 X< . .
2F . 600 600(1 and 9 axis), 500 X 500(other axis)
Column section /(mm > mm) 800(other axis)
700X 900(1 and 9 axis), 600 X _ . .
3F . 500X 500(1 and 9 axis), 500 X 500(other axis)
700(other axis)
4-5F 600X 600 500X 500
1-2F 400X 700 300X 600
Frame beam section/(mm > mm)
3-5F 300X 700 250X 600
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Table 2 Comparison of period calculation of the HPFRC energy dissipation wall-RC frame structure

Computing software First mode T, (y direction)/s First mode T, (x direction)/s First mode Ty (Reverse)/s T,/T,
Perform-3D 0.796 0 0.651 2 0.556 3 0.70
YJK 0.8224 0.7113 0.607 3 0.73
Deviation rate/ % 3.2100 8.4500 8.390 0 4.11
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Table 3 Limit state of structure and its corresponding seismic
capacity parameters

Limit state
Capability
Slight Medium Serious .
parameter Collapse
damage damage damage
0. 0.002 0. 005 0.015 0.040
Be 0. 380 0. 380 0. 380 0.380
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