% 42 %% 5 T RRFFR Vol. 42 No. 5
2019 4 5 A Journal of Chongqing University May. 2019

doi:10.11835/j.issn.1000-582X.2019.05.005

JLT- IDA Fu b 10 2 B il RC HEZR 45 )
A FE5a A g KR R

REEZ B Wk e
(K% a b A TAF b TAELHAY DU H S EEEELRE, £ 110082)

WEAMRTRCEREKREELTHRTHEE R ARG SGEZRME Z 2L G S M, % 6
HEAATRREGTENRAR AR RGAENERENRITEED A 0N N 10 FHE KR F
P REMBERG IDA WL, AL @3 T X RARGAEKF. FREEMG SRR EEXS
BRI R, SR A ERBIATIEZI 7T EEGLS 8 FiXHAER T vl & K ER#E 6%
R R REETEEREETHTERRRAKGIEASANRITE 155 1.8, THEEREHF K
EMRTAAECBOMERKETRELCAZIA,

KB TEHRAZIGHEZIASN: HHRMH R LIEREMN

FESES:TU375.4 XEARER A XEHS:1000-582X(2019)05-037-09

Research on bottom column end moment amplification factor of
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Abstract: In order to study the reasonable value of the bottom column end moment amplification factor of
the RC frame structure and the rationality of the value of this factor according to the current codes, six RC
frame structure models were designed with various column end moment amplification factors and
fortification intensity. The models were analyzed based on incremental dynamic analysis by inputting 10
seismic waves to obtain the IDA curves of the structures. On the basis of the IDA, different intensity levels
were defined, and the fragility curves and the failure probability of collapse of each structure were
obtained. The results shows that the RC frame structure at 7 or 8 degree fortification in accordance with the
current codes can satisfy the fortification reqgirements for “No Collapsing in the Strong Earthquake”; when
the values of column end moment amplification factor and the beam column joint are raised to 1.5 and 1.7
respectively, the probability of collapse under the large earthquakes will be acceptable.
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Ry el B TR 5 - (RO HE R S5 44 7 b 72 AR FH R B R 08 10 48 P 5 FE RB B8 77 - o e FE BEHL ) 2 s =07 1y
L CRESRHTRE BT RYE ) (GB 50011—2010) M CBATF fi Bk 2010 RRCHT R ) SR AE 8 25 by 1 J 9 A 55 2 "
i 285 Ay S 1 5 s I A S it T A L B AT o, A LA R B A M SR B ) . S S B SR AL 55 T R BT TN
25 ERLIE T 2SR T N i A v T 32 4 R B T 0 T s B R SR A Y S IR E AR R i A 5 1A R i A 1
KEZE(CMAF) (2,

AT b 78 1 7% 5 A BT AT L S b Y RC AE 28 45 44 76 1 A2 1R R AR 20 Hh B0 4 8 R om0, 98
BeAR 22 0 BAE AR vy . B o X HE SR 25 A YT S AE SR A AT 4 2001 RRCHTAL) S5 BRI LTS EC8 AH L,
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Fig. 1 Sketch of frame structure model
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SR H C30, ARG >R I HRBA0O 24K 7 . 4ii /i R Fl HPB300 284 #¥f7 . Al il >R F§ HPB300 209 17 » 14 Al &
far % A AR AL B, R T E AR EE S 6 kIN/m” , 5 JER AL a7 28 45 HE(H B 3.5 kN/m” , o4y 4 Ab i 25 1 B
2 kN/m”, 3% P g UE R 9 kKN/m. HH T 25 H % FR SO IR 8] CE @ %l 2 HE B HE 17 38 11 R 43 A, 38 3 A
PKPM B {4 v G G2 143 A g 2855 4 004 v fr 28, I 42 BB (0 0 ) ) 45 A58 28 1 A7 BC A 182 3. 78 0T B AR AR
[ 470 72 14 i &7 A 76 S R A R ) o 308 o A A7 AR B A 0 SIS 2 A T R CMAF EAR fk, F 545 2 2
FERGE RBC oL, ansk 1 BoR .

XFF RC1-7.RC2-7 . RC1-8, RC2-8 #5% 7Y, G 455 if 2% J& B4 Al X 45+ 1) 5% ), 4% (TR 8F - &5 0 1 1 F BV )
(GB50010—2010) H iy A RUHE 2% 56 Al CHCMEL , BIVHE 22 B2 00 6 A5 Al J5E , o A5 A e 2 48 T 150 3 Sy 7 0 3 2%
FEH4 A 900 mm A9 T BB ML T4 5 AR EAE N 8 mm AY G\ DU LA 85 38 2 5 B 3 1 P9 A 737 1
VEHT & AR 200 mm, X T RC1-7E . RC1-8E &, | 75 f 45 i AN % [ S8 2 ST .
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Table 1 Parameter details of models

. 1-6 JZHE 1-6 JZ 32k HAE— R —m) 8 ity T 7% iy 745

TR 5F/mm X mm i K5 /mm X mm B 5 / mm” Jic. /7 / mm® JiC /7 / mm” B /5 / mm”
RC1-7 400 X400 200 X450 603 603 1 649 1015
RCI1-7E 400 X 400 200 X450 603 603 1649 1015
RC2-7 500 X500 200 X 450 804 704 1649 1015
RC1-8 600 X600 300 X500 1494 1921 2 266 1156
RCI1-8E 600 X600 300 X500 1494 1921 2 266 1156
RC2-8 800 X 800 300 X500 2 085 2 341 2 266 1156

2 EREHIEBEN NS
2.1 K AYIEEL

FEHEAT G 3N ) 43 B it o R ASE HR Ay N 22 S5 b R U Ok AR BRUASERE B 11 1 R S e, SBR[ 16 148 H L EH 10~
20 4 MR U 10 SR HEAT 1S 5t B0 7 43 BT . B8 BT b 6T v A5 e B A SR AT MR W R AN I JEET 10 AR E R
b 5% U8 A X Iy A FR T R 3 3 A 4% o B R A L BT AR A B AN 2 TR . ok ERAY) M R UG L DA R .
BYP) I 260 m/s<<V 50 <<510 m/s, X} E P 1T 2378007 B rp iR F 20 km H/NF 100 km, HERR T & 1
mahid sl

x2 MBERELEER

Table 2 Basic information of seismic waves

R 0 24 7 o R
an/(mes %)
1 COYOTE LAKE 08/06/1979 GILROY ARRAY #6, 320 3.097
2 KERN COUNTY 7/21/1952 TAFT LINCOLN SCHOOL, 021 1.529
3 KOBE 01/16/1995 KJIM,090 5.870
4 IMPERIAL VALLEY 10/15/1979 EL CENTRO DIFF ARR, 270 1.656
5 LOMA PRIETA 10/18/1989 CORRALITOS, 090 4.694
6 PALM SPRINGS 07/08/1986 N PALM SPR P.O., 300 6.801
7 NORTHRIDGE EQ 1/17/1994 BEVERLY HILLS-14145 MULH, 009 4.077
8 CHALFANT VALLEY 07/21/1986 BISHOP-LADWP SOUTH, 180 2.430
9 ARKFIELD 06/28/1966 CHOLAME # 12,050 0.588

10 VICTORIAMEXICO 1980 UNAMUCSD 6604 Cerro Prieto 5.608
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2.2 IDA S H

IDA 43 B ad B2 5T SAP2000 A R I0 50 B 404, 76 R0 v gl 37 45 A R IT 43 B A 8, 46 b 17 52 2y 0 o

W a,, (BN .m/sOERHERES B KRZRNBA 0 AN rad) VE R PERES BT S 30 )

8T . FE SAP2000 Hdi A 10 SR MR I A5 81 2 5% 0,00 — a0 15 FEXF 1 ZEE AT 3B 5 DT X 45 455 784 (1) i 5%
PERESEATITAL .

SAP2000 3 BB AL rp 2% AN i b4 RS 88, 3k 3 B TR B ok ] C30 TR #E 1, 3P 3 B 30 GPa, £k
I BB 110 °/°C . JERL IDA 2t , 52 gh g B it 0.098 m/s” FFid , B R iR 3l 7 “ #0720 K
B 0.980 m/s”, PR FEAERS N2 6.958 m/s” J5 REGLRIE 3h 1“4 LK BCH 0.490 m/s*,

x3 HENHHRSH
Table 3 Material parameters of REBAR in models

P BPER KWMRBY TR/ i B/ 9090 8 f BB
' GPa ¢! MPa MPa 8 B /MPa i & / MPa

HPB300 210 1.17X10°° 300 420 330 460

HRB400 200 1.17X10°° 400 540 440 590

J T N5 P K ME R AT R AL TEA L8 S B K2 RIS oK A PERE K ME . 2R ok Sl a2 N
ANEEFPERE RITEN FE AR . 45 T RC HEZR P B8 A WX 7 14 )2 [BI7 #% 1 FR1E L 45 & 2010 MRCHT LB & PEREK
T XN B KZ IR M BUE AN 38 4 P,

x4 BHBEKETHEER

Table 4 Interstory drift corresponding to different levels

P B K of R A J22 4] 31 % £
et R I WA (T 5 50) 1/550
AT A 7 TR R AT 52) 1/100
o8 4 18 5 8 B4 1/50
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% 5

REE,F . AT IDA Fo B2 4769 RCIER LMK EAR TG K R4

41

XS 2 0 e — o WUERHEATGETE 20 M1 )5 o BIVAT Hhy 25 P BE A HE T X 0L 4 )22 18] 52 7% £ 75 20 45 44 1 B SO O o L ™
HRIA A B BB BRSSO RS WY @, o NS AR IR BV R ORI R 2 )5 B T Al B A B B R 5 Gk B
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Table S Value for a,, corresponding to ability point of each model

@pe/(m+ s 2)(16%/50% /84 %)

R CETRS
IR 5 FEE BN 135 A
RC1-7 0.905/1.013/1.136 2.384/3.256/4.443 2.818/3.770/5.045
RCI-7E 0.864/0.914/0.967 2.823/3.331/3.930 3.406/4.049/4.817
RC2-7 1.250/1.339/1.434 4.183/5.193/6.448 4.872/6.022/7.445
RC1-8 1.373/1.487/1.611 4.581/6.057/8.012 5.163/6.793/8.938
RCI-8E 1.359/1.399/1.552 4.641/6.299/8.239 5.711/7.561/10.035
RC2-8 1.868/2.044/2.238 4.769/6.801/9.701 6.058/8.586/12.167
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Fig. 3 Regression curves forRC1-7model

53] RC1-7 A [ml 17 Ak
In(f ) =1.142 5In(a,,/g) — 3.433 6, (8)
B OMRAX(DH AT

1 73.'1336( pg/g.)l.l/IZS//\/c
Pfé( nle = £ ]] (9

MMM LL a,,/g A E, W%ﬁ 0.5, b, o BUIEL 73 0] X 7 8 i 3 L ™ i i 0 | £
B3 MR S AR 20 510 0 - 1/550.1/100,1/50. K 3 Bl SR T8 25568 W R0 AR A 2 2 () BV aT 353 1 45 4
7 T 38 72 IR A5 B AR A A R R
33 ERERSTER
HARBMELRMAE LR Prid B2, A5 804 3 09 1H 2 305 28 RO R A 2 JF AT AR 28 80t R A A3 3] 3
iR SR 2568 L R AR . 3% 6 4yt R A E R [l I 24 S0 2k Il A R 8 A LB 9 HUEL.
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Table 6 Value for regression coefficient corresponding to each model

T2 24 5 LMk R K A 2Pk I H R H B EUEPAE.
RCI1-7E —3.602 4 1.014 2 In(0,,..)=1.014 2In(a,,/g>)—3.602 4
RC2-7 —3.884 7 1.078 8 In(0,..)=1.078 8In(a,,/g)—3.884 7
RC1-8 —3.928 9 1.161 2 In(0 ) =1.161 2In(a,,/g) —3.928 9
RCI1-8E —4.023 0 1.056 1 In(0 ) =1.056 1ln(a,,/g)—4.023 0
RC2-8 —4.202 8 1.157 8 In(0,..)=1.157 8In(a,,/g) —4.202 8
3.4 BEMgE

M 1 G A MR BBy B BT LB @ (L T AT 3 B 4 i 2 A A [ A% 1R T 2% ZURE K P 1 BE 5%%%&%
A, T AL G AR AE A I BT R T 38 1 S [R) bR ZRE L 2 IS AN B T R B AR R R LA T
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RS RE R HEAE 7.8 BB ZUE T A A %, #®7 SHMBEAEEKF

T8RRI Y @, (62 08 2010 RRCHTRL) . 45 K Table 7 Intensity corresponding to

XFNE Y @ (2R T SCHRC20 1 31 @, 1 BRI each earthquake standards

7 HTR . BB ELE ) 7 8
P8 R R R X R 7.8 B IR B 2 A FBHE a,/(mes ) 2.20 4.00

a e TR 25 A5 TR 1) 2 S50 AE 38 20 X, W] B30 o 4% B 7R A BRI a,/(ms s D) 4.00 6.20

# FUBE KT A R BE A A AR, A3k 8 T .

XTS5 H 9 AT SR SR AR . ATC-63 4 i DA S5 M 78 R AR R AR T 10 00 19 (8 35 B 3 2 vl DUE 52 19 R W] 45

P AT Lo JE BT RR TR o AL, AT A 3 25 2 A (] 1 R 4 480 B ABE 3% 45 M0l DR G 24 R B IR 45 4 S 75 I A2 AR
®8 BEWMERREZZUETHIFEER

Table 8 Failure probabilitycorrespondingtodifferent seismic intensityof each structure %
) T AT
FEL Y i A B
LE SN T T I 15 355 1 3R

il R 98.9 13.4 1.1
RC1-7

R R 99.9 60.1 17.9

ZE 0 R 99.0 14.3 1.3
RC1-7E

R = 99.9 55.8 15.2

R 96.2 5.2 0.3
RC2-7

K E 99.9 40.9 8.0

i 7R 99.6 23.6 2.9
RC1-8

R R 99.9 61.7 19.3

il R 99.6 22.0 2.6
RC1-8E

K R 99.9 56.2 15.4

iR 98.2 9.5 0.6
RC2-8

LR NG L 99.9 38.4 7.1

HiZ 8 W LARFEI LR 458

D BT M BT 89 7 B2y 5 8 J3E 1 By A S 7 =7 a8 b 72 A T 80 308 A DR A R /s T LA A KRR
BN PR BEOR L R AR R MR VR T AT A — 7 A9 B IR B AR

) CMAF )5 .7 BE15 8 2B HE 470 57 8 M R A T & A ™ B0 R AR R 23/ 60 06 & A fA
SRR BRI/ 77 00, B CMAF BT A3 2000/ BB A A M AE A KRR T 7 5 8 R P HE AL & 2k
JEE IR R 23 BN 320045 3800 ISR IRME AR 23 BB/ 55005 63 00, O I /N EL IR RSO B
IR AL X sk /451 333 10l A MR R A A 2k

3IX T A ICH G 5 2 PRI e A R R IR 8 AR AR SR A [ i e A T A IR R 5 B ) R
RIS T AL A G 10005 150 a4 . A RGHBth T 5 A FEECHLH L 7 50 B4k By B A A 7™
N5 R IR A HE R K T R G, RC1-7E BRI 40 A 25 A B0 A BOHE 2 43 B SO0 B0 28 vk s
JHY
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XFJH % CMAF {HAHEZR B IDA 5 5 #1040 45 1 DL R 4548

D3 BT AT AY 7 BE B 8 BE S By HE 4L ] LA JE R R (8] A9 35 B oK L 2010 RRCHT B X B2k
T 524 T Al CMAF {/ /9 32 55 22 4 3L

2) KR 4% BRAT RGBT A HE SR AE AR R R AR R A SR M EISRME R, A5 7E 7 BE B B e o A 8 5K
AT oA CMAF {E 3 1.3 #8742 1.5, 8 BEi B it 4 1.5 #2742 1.8, AT LU 45 1 7% & A= i) 45 44) 114 {51
IR R e/ N AT A2 Y0 FL N L T 7 R HE SRR B

30 TE AT HE S A B V1 o 1 4% R0 B R T8 40 2 AT K R 1 5 L o 22 L R ) DU 2 IR 2 R AR
KA MR R R I, 7E AR 2t BUE e &
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