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Lateral collapse-resistant capacity of reinforced concrete frame

structures with different seismic fortification intensity
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(a. School of Civil Engineering; b. Key Laboratory of Seismic Engineering of Sichuan Province,

Southwest Jiaotong University, Chengdu 610031, P. R. China)

Abstract: The lateral collapse-resistant capacity of the structure is the foundation of structure seismic
performance assessment. Four seismic performance factors,namely, the yield ratio, the system overstrength
factor, the ductility factor and the malleability factor, are used to evaluate lateral collapse-resistant capacity
of 12 codified designed RC structures. The influences of the distribution of lateral loadings and seismic
fortification intensity are considered in the Pushover analysis. Lateral collapse-resistant capacity of the
structure is evaluated with capacity curve and seismic performance factors. The results show that lateral
collapse-resistant capacity of the structure can be analyzed by seismic performance factors from two

aspects, strength storage and deformability. The influence on lateral collapse-resistant capacity of the
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structure of lateral loadings increases with the rise of seismic fortification intensity and the height of

structures. Seismic fortification intensity has little influence on the yield ratio and the malleability factor,

but has major influence on the system overstrength factor and the ductility factor. With the increase of

fortification intensity, the overstrength coefficient decreases and the ductility coefficient increases.

Keywords: seismic fortification intensity; RC frame structures; Pushover analysis; lateral collapse-resistant

capacity of the structure; capacity curve
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Fig. 1 Structural capacity curve

ZEMEIRST S V., R w, R FRBT S V., AL
¥ o MFRALFE s ITY S7 V., $IEEEA T Z 52 70
FrAE AR, 738 5 RE g b £ b R 45 JE I A PR BT )
SR RV % i R0 358 4% i D SR B 2 L an &1 1 B
AR SR AT R AR R A e B
Je ST AR BE T 2 B R BT 0 5 R iR ORI D
VEIK P2 5 P i J i A R 532K 2R 52 Al
FHEABE 7 it 2T 0 B AR A SRR KL ARE
Ty £ = B d B T AR AL AR ARG L K




46 P RAREHRERKRE IR

% 40 %

EIRHR I SRR R R R LR 1 AR ) T R 1 3 A
ZEAE I R A, o A PRV RS MR B 45 4 ) B TR 2 R
SE 8 R R BT T R B 85 040 I I X B Y A
e LA DAy 2 1 £ 358 42 o
1.2 ZHREBEESRAIER

A ) 350 R AR A 1 1 3 6 £ B A 1)
SRR P RR S L1 ) 3 ) 5 2 i DX 45 R AT
2R BT BUH AN S8 1 2K 20 I HLIX Bl 2Rk B2 A 2R
TEBURONL » T BOA R 7 A R T AR Y SR TR B B
B B o 0] ey 496 ) 48 95 UK T R AR T A R B s
Fay JRy TR P8 2 250 R T 45 4 e e o AR O AR e R 1 1)
AR T G REEBARE

RC HERSEFY T BT 19 £ 28 H AR LB K72
PR RIS S5 AN A 0 1) 8 480 358 R 0 28 3 AT 5 1Y)
{2 350 Sy 224 00 1) 6 0 333

2 BT @ B e

2.1 Z5t95EJELE

5 e EU A8 AR B BT bz 5 B 5 T AR 5 R SN E =2
L BB T B0 1 B RS M e RN B B A A . R AR TIE
A7 TR BB - 235 H) R 2 o B8 M 5 S ) FE RE RE )
SRE ST (P ZEOR B A A R JE b K T T
1. 25, 558 JE b © v LA S e &5 4 HE 1A 1) 5 2 fif 4%
My tERe, TR (DR

Y
® =i (D

KV, MR R BRBY 75V, S 25 1 i A By
2.2 SEMBREREY
SEMTE M RAVE R -t T A 45 S bR
FER KA BR B g — M #1845 b 1T /K O Hb 72 VE
KR BETT A B g O 5 R B 8 R 2 ) L R
AR R Q R FRY . 0 (O
\%

HEHE S

0= ‘7‘ (2
KV N EE R BR Y J1 5V D9 S 9 it K P

HRE AR
2.3 Z£HEMRY

S5 P 9 2R 5 R A IR = d KORER ), HoK
B AR TR A B AR T2 68 T, OB T S5 kA
SRR AR T LA B REHICHE 18] 66 1 A0 B8 0T L 4R RE K
INFHEME R B e FR T He (3 IHA

=& (3
"

2 o G5 AL IR B R BT J3 i 9 TEER AL AS 5 ey o
S5 14 i i 2%
2.4 FHMERRY

5 P S JREAE 7 45 K 1k B BR A 805 B 0

Y1 R] 9 SRR AR TR BE 7 S I R 25 R AR FR A 2K =
{3 35 2Z A B0 Al SR AR TR BE ) AR BE RE 1 . LR/ ]
L5 I J KL e R AR (OB

o = b o))
o

I o BRI BRALAS 5 120 g 205 400 25 2 A PR B
Pk RibRhA A8

3 HHER

3.1 HEBIEST

DA B e 2 A g 0 v i R g DR 5 A Dy ]
O 7 TH AR B RN Bt TR R R B AL R R
[ EE 12 4> RCHEZR 5y . 28 o 11 28, 41
BB 28 ) S Y 28 B AR B B N BE 43 i ol 6
(0.05¢), 7 J&F (0. 10g).7. 5 & (0. 15g).8 JE
(0.20g).8.5 J&#(0.30g).9 J&# (0. 40g) . & ITHLE >
AN 280 5 B (R 17,2 m) F 8 2
(1 27.1 m), S5A°FS7 TE A BN 2 BroR . fHZK:
PRI 5. 0 kKN/m’ , R 7. 0 kN/m® , [ 85 5 Fl 47
BEAT A 10,0 kKN/m {5 2% : 7L 2. 5 kN/m?® , 5
JERHL 3.5 kN/m*, R ML 0. 5 kN/m*, J™#& 4% 1T

TTTHTTT

<

6 000

i
T

\ili i
||| ) |‘|
b
il

6 000

4000 ,3300 .3300,3300 3300 3300, 3300, 3300 3
of ot f f o — 1

4000 3300, 3300, 3300, 3300

7. . 707 777 7707 w77 77
6 000 440( 6 000 'II: 6 000 4% 6 000
® © o ® ® © ®
(b) 52T (c) 82 LiH A
H2 #HECEGE

Fig. 2 Plan and elevation arrangement of structure
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RF5-6 0.05 Ut} C35 250 mm X500 mm 2B18 2B16 400 mm X400 mm 814 614
RF5-7 0.1 = C35 250 mm X500 mm 2B22 2B16 400 mm X400 mm 6d18 4920
RF5-7.5 0.15 = C35 250 mm X500 mm 3B22 3B16 400 mm X400 mm 620 625
RF5-8 0.2 - C35 250 mm X500 mm 3B25 2B22 500 mm X500 mm 825 632
RF5-8.5 0.3 - C35 300 mmX 600 mm 3B32 2B32 650 mm X 650 mm 16925 16 9 32
RF5-9 0.4 C40 300 mm X700 mm 4B32 3B32 800 mm X800 mm 189 36 189 36
RF8-6 0.05 = C35 250 mm X500 mm 2B18 2B16 400 mm X400 mm 6018 4920
RF8-7 0.1 - C35 250 mm X500 mm 2B22 2B16 400 mm X400 mm 618 618
RF8-7.5 0.15 - C35 250 mm X500 mm 3B22 3B16 400 mm X400 mm 4025 4032
RF8-8 0.2 — C35 250 mm X500 mm 3B25 2B22 500 mm X500 mm 1422 14 & 25
RF8-8.5 0.3 — C40 300 mm X600 mm 3C32 2C32 650 mm X 650 mm 12825 12828
RF8-9 0.4 Hp— C45 300 mmX 700 mm 4C32 3C32 850 mm X 850 mm 18 & 36 16 & 36
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Fig.3 Constitutive relationship of plastic hinge
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Fig. 4 Capacity curve under different modes of lateral force
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