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Performance-based Seismic Design Method for Rocking Frames under
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Abstract: Compared with traditional frame structures, rocking frame (RF) structures demonstrate ex-
cellent seismic resilient performance, such as low damage and small residual deformation under earth-
quakes, exhibiting typical characteristics of resilient structures. Therefore, it is necessary to set seis-
mic performance objectives of higher standards and establish corresponding design methods under
these objectives. First, based on the "three-level" seismic fortification objectives for traditional building
structures and the "four-level" seismic fortification objectives for resilient structures, the classification
of specific resilient performance levels, definition of objectives, and quantification of indicators for per-
formance-based seismic design of RF structures were established. Then, after clarifying the fundamen-
tal patterns of elastoplastic seismic response and seismic resilient performance of RF structures, the
performance-based seismic design process was proposed. Taking a four-story reinforced concrete (RC)

frame structure as an example, this study demonstrated a case study of the performance-based design
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method under the four-level seismic fortification objectives. Finally, six natural seismic waves were se-

lected for dynamic elastoplastic time history analysis to simulate the structural response of buildings

when encountering rare earthquakes. The results showed that under rare earthquakes, the RF struc-

ture's maximum inter-story drift angle met the performance objectives required by design, demonstrat-

ing excellent seismic resilient characteristics such as low damage, small residual deformation, and

good recentering capability. The feasibility of the performance-based seismic design method for rock-

ing RC frame structures under the four-level seismic fortification objectives was verified.

Keywords: four-level seismic fortification objectives; rocking frame structure; performance-based seis-

mic design method; dynamic time history analysis; inter-story drift angle

0 5

T

H A, AT Pk & T RE By 7% 45 #' ( Earthquake resil-
ient structure) {4y [ B b 5% T 82 5 69 0F 58 #4058 2
— o PRVF T SCAT R T e H AR L= AR AT T
REF5 br A1 SE IR OG0 B 5 A2 450 B 4R 45 # (Rock-
ing structure ) %5 ] Yk & D) RE Bl 72 45 MK R £ &5
WA A T AR T AR AU Ky e R T
i fE B 0= PR e H AR DT80 Tl K 52 D e Bl AR 45 1
BTt ST B TR A BT O X T AT AR
52 T RE By 52 5 48 09 52 bR i T AR 2 02 R AIE S
Ha) 22 4 ] JE R Ty R TR 5 1 Al

A 19634 G. W. Housner ™ % P o] £ 2 1 iz 3))
X AR A PR VAR A A, O AR T R AR A
P HE A DA B AR 2 B T R TR R BRI A R R
R — RNFIE . TR PR AR LR T R B 5T
PEAB Y SCH R B AL LA i AL
SO @ /e S i R S N e e el 51 S 4 S A
B i B S B4 AT N RE B R A B L L
RPN EMPIERMEN . B 2RIk, 5 H K
G AR R E S IS B 2 b R T X
JBORA 235 K F) A2 22 1) 249 SRR AF 5 2 S5 ol A A
R FETY R IR 2 I, S0 HE SR R Y A Bl DA T
i g5 0y Je A FE AR AR RE , O 38 i N ) A5 A S B A
AL, IJCRG 4 5 sk h R AE SR G5 MR R . TCie 2
R -BE Bl B2 428 719 A, 30 2 R A B 4 1 R
FALI L, AR ) S i B4, /N A 7 b 2= 4,
I REREAR BT 75 5K, i ELRE B AR 0o

1 e Hi i T VAR R DU IR A A e 4
HAx , 38 4 ZE P 15 T ke 50 45 4 78 b BAE L F & 4 s
PR IR EE 2 (B35, 7 — o B B b oA 1 R i B A
A E . AHX T AR DI RE B R AN L = S ]

W2 5 PR AE A i 42 A ) S E 2 AL, T 4ROk
W ANF 22 00 50 2 3 BT X0 R AR S5 F 52 T P RE AL Y
YUk it ¥ . M. J. N. Priestley 28" 4 Xf — i
5 WU AE 2L — By Ty S g M R T B T AR 1 PR
Wit RS Tl I iR e oY . B AR R T
— OB B AR AR AE SR A IR A T R T RE R BT
R k. A TR T R A B AL
B — PRAPE R SRR &R R X A T T AR
PR ik, TTHEZARAE R T 3T WS 5
fRH AT S A 1 RCS TR -G HEZR S5 M P BT 7 12,
I T PR B EAR A TR . X, Lu % T4
A FE RS, BT — R B W B BT Oy
T A S A HELR R A R it

SR, BT AP SR A7 8 Bl 20 3 158 A1E Z2 45 4 1y ©
KAE" YRR BT B AR5 B AR AR b, DA LS
(5 T PERE Y B T ok 45 [n] R

AR K — Fh B AR B 4 T OB R AE
BRGh Ry B T M RE R PR R T Oy ik DA — e O 2 A A
TR B 1 HE ZR S5 48 Sy 3] 0 47 i T M BB (0 B e it JF
I 4 By I Sy B VA S TR B O B i A AT

1 MikEMRZiEH BREEER
=K

1.1 EBETANERAIE

TECA FEARESMBESECR IS H K T e
S5 1 AR RRAE ) FE Al 2 b K 3 A A TR R T AE
ZRAY BE-RE T SR AL -JE AL Y SO 29, i BEE Y
JCREG &5 ) 5 TN T3 i 4 BRI 5 3, DT R A 52
FEGRAL Y SRR AR AT Al SOE 200 $7 A SR 45
#4 (Rocking frame structure ) , HE 22 (1) 5 5544 1 W /&1 1
JIr 7 o $ ARAE LT 5T G ST A A AT S A
i AR S FERE A AR RO R A BB . X

523



-/;)(E AR iR

mi |

(a) SRR A
TR H1 4

HEARG R

Hh)

FIORATER AR ARHERES:
(b) $EABFEFEAGTY AT

B RARIER T SR

Fig.1 Schematic diagram of rocking frame joint

FIT AT 03 L G A S T N L G U
SR 2 A TR A L MO A H R
MK

1.2 MAEREEZBEIRENX

T [ AT B9 B = 8 B K oE K B bR IS TR 4
SRR R VAR IE Tk E DI Re B R A5 MR & .
IR /=R N R R N E L G i = T s 2
Guhi, 5L g a5 M A B, TR 5 T BB By R 45 H R
B 3 R AR T R B A A e 4, T HL 22 R UE 7F 4
R[] P PR S 30 1 g P A2 - (o [ R 3 S B IX
RIEY ™ (GB 18306 —2015) H 78 55 18 1 7% 5l 1) Al
Z T A A R Sl A K R A e X
H JE S 1 = 9 i 7R Z K PR R S DU S, IR B
X ALK 52 T g By = 45 R VG G B v SR Y DY 9% i
B 7K YR FNAR R ) DY 2% 3 B B AR IR L

F1 TFREINRERS B A MBI K ERELR B
Table1l Four-level seismic fortification objectives of earth-

quake resilient structure

P By 7K HE 1 I I v
gy W OEREN B R,
SR o memmem wie"E BT

524

TE5 LK HE(ZBHIRR) N, 450 58 4, 45 £
R A e AR T, Ak T IE B DR, 254 /4 1
PR tH AR O A o 35 R LR
AP BB H AR — 2L

FE5 11 ACHE (BB 72) T, 3 =™ 25K 3k
PR AE TR H bR o SR, 2% B K ME I
AL EAE PR B B b IR e
BEXT 2K BB TR AR B BOR 5 ALE o 6 TR R
SERTE, GEAE COTB A BT TR RE T AR G B M
i KT IV 2k 3 R e B 220 0 A2 fd 1T 2 RE R LBy F
bR MR IR 5 R R 5 K R 1 AT LARE R 45 0 AR
T DR S Az K A SBAE AR T AR R T, S5 F 5 Al 4
F kg R Bl PR R0 IR AR o TR, A3 K HE T 254
9 925 1329 O A AR S, i o IX 0 45 4 2k
PTG AR TR B B BAROR UL, 1R %K
MR A IR, &5 K R AR 25 K b 1 mT ARG AR 45 49 7%
B, LR 72 i A B RE L o 9 438 TR A Y AT AT LK
TF PG, HE RO e AR 8 I A PR E VTR DY 5 4% 428
B AT LR T A0 3y, 46 T A0 e S (8 R 7E BR
SE IR N 5 2 IR B AR TE AR AR o ARSS R R A AT
KR TCARR IR, 78 J5 A SR S B .

FE55 MR ME (R BHER) T, 454 i R AR BER
9 AZ T8 (ELR 25 4 Y die R AT I8 /N T BERE B9 FRE .
S5 MR BT 8 1) B K MR A TR BE 0 AR AR
FF 52 0 BETT B0 b v, L 32 U A5 A 450 40 A T 45 9 R
WMo TEZKHEMRAE T, R vF AR A H A e
A S A 4 P FRSEIR , LW P ik 2 3 P 3 N B i N
Bdiqr o B2, 0K E AR A T R BBy [ b 2
R RES R AT ST OB R PR T A

TE 55 IV K e (B B R ) R 854 ] AR A AN
EECIC-ROEE SN SRS RNV e NS R
B, o 20 DRIE A SR PN A B4 N B A i I 7

1.3 MkgERRRERENL

AR B AL B9 AR BT IR, X SR B B
PERE AT RE S, B 5 2545 5 S0 5R BE  WIEE (i K
NN RO a1 ool | A B R (U R 3N
500, I 2 PO [F) B P RE AR AR ok A 2 0 %8 T 25 i
RCHEZE 551 1) BT 52 B 1T L © 4 AL G iy 1245 il
R P AR TR 5 1) S0 R 3% 4 )2 E] AR I | () I A 5 o
S 795 5] 14 AH DG PT AR BT AR E S, R, FATT AT LUK
JR TS AR T VAL R AR AE LSS I A A S . 1 2
ST P SR E S5C TR 18] 1A% A R AE A HCE K T



FE AL

1/550 _ 1/50
GB 50112010 | LW, MBI |
L 1/100 1/500  1/25
FEMA 356 ke SLERASE -i- RMRE I o Bk
‘: 1;"’143: i 1/40 1/20
FEMA 273 i””ﬂ’?ﬂ’f* AR | o Pk
l.-"’l'—)()| 1’2(){)' /67 E 1/40 i
SEAOC Vision 2000 | ZE22] e B | iéﬁ%ﬁ | s
0 1/55% 17100 U0 120 RRBamiE
2 e R RCAE LSS K 11 J2 18] 157 8% £ BR A

Fig.2

Rl 430 O T UH G 2 AR B OC TR B AE S A5
75 VUK EGT R BB H AR T R AL RS A BRAE 69 95 b
AL, W 3R .

At
R S5 R
TEAREN SR (i fe A
PR ke (TSR B R S BRE , 45 SRR
SRR SR AT (B, b
AT HEA B R , G4 %A1 155)
RE E&x #H  HE

*&?Jﬁhﬂﬁ

0 755 1710 U0 U2 RRtsARE
K3 FREMEALSS AL TR i H AR
Fig.3 Performance-based design objectives of rocking frame

structures

kT AT K 52 T Rl 2 Al EL A O R Y AR
fE , FoAT 20 200 L A AL G2 =K HEBREB H AR T 1 4
AL B W NN SR B S PR T
U T EOR PR AR AE QR AR FESS T K HE T 2 R A
B 0 BRAR A 1/550, 26 11 7K v R A9 )2 8] 457 B8 i FRAA
H1/500 TESE IV KHE T , BT 2R 7 R AE JL 45 4 A
KA A Ay i A TR B RIE , 2% FEMA273™
H B LR SR BR A l 1/20, B AN, 5 11 KHET,
BT R PR AT AE ZR 45 0 ] DL B BB 4 L (0O 5
W TF 3 {8 1, 2% FEMA356'% 57 Bl AAE f57 %% £ BR
EHHCH 1/100, &l 3 45 T B 42 HE SR 25 14 7 DU /K 1f
BBl E AR T T SRV 0 45 48 2 1) 0 B8 A BRAE , 7R 25 &
225 3 SUPUR W TT B R A B R R T bR

Inter-story drift angle limits of RC frame structures in Chinese and American codes

[20-23)

(GB/T 51408—2021) [ B3Rk , & 2~3 3| H 7E P4 /K
VHE M= ) R A R A S BOUE .

K2 KFHEEZMAEABRKEa,..
Table 2 Maximum value of horizontal seismic influence

coefficient «,,,,

PE BB K i 6 7 8 9
I 0.04 0.08(0.12)  0.16(0.24) 0.32
I 0.12 0.23(0.34)  0.45(0.68) 0.90
11 0.28 0.50(0.72)  0.90(1.20) 1.40
I\ 0.36 0.72(1.00)  1.35(2.00) 2.43

355 HPBUE A B TR A M A0 % 4 0.15¢ F110.30g BB X,

#3 MESWEHAEMEERENEKXE .
Table 3 Maximum value of seismic acceleration time his-

tory a,,, used in time history analysis

Hifiizem /87
P g K 6 i TR 8 9
1 18 35(55) 70(110) 140
Il 50 100(150) 200(300) 400
I 125 220(310) 400(510) 620
v 160 320(460) 600(840) 1080

TS PR S BT T35 AR =N 385 o 0. 15 11 0.30g 1l X

11}

2 BEBEEHMETHEED
7IiE

=it

A AR, 95 M. J. N. Priestley™ $& Hi (1
ST AL T vk 0 B AR 48 AL Shibata 85
o 1 A B8 ER R SRR W TH SRR R A R
PR AR S My TH B BT R R R BT R R
K SRS AT I R oK 5 AE Z B R T,
SR TR AR R S5 R N T B /NG R DT AT S5 A e
BT, BB B D BRI R A 1 4 T

525



IR, R UK SRRy B R . ﬁﬁ%m&@'&ﬁéﬁﬁil

!
A2 AT G, AT TR L LR
TR, MR, HEREmE R

!
B3 BT BB, R IR 8 L L i SE 54
BYMBRENA N , L05 . SEAREY NV, SRR ) VY,
R KZAME AR, 55

el 0, 082 B SR
1 R RRA(1/550)7

AL TEIRERAERTHIEL, DTS e M B, ThE g5 i f— 2
— 1E BFRZ MRS f T B AIERA, S A0 R A B R R,
RSB B ROEA,,, SR Bm,,, SR EE,

!

TS B RS N B L R S [ B, 7
PR rp R BT R R R B SRR AT,

!

TR IR B b B AR R K
HALREBY IRV, - BEAEREH DRI,

'
ABRT: A8 BB A B TR R A, R
THEEE Y LA A,
i
RS AEAR T AR A S EIE T AT ARk
T T S A INTR L 0 P, , VAR ) T 7 e
i
AT MR EIHHCCR R, RS TR M, T A1 R
R B AR N A P, IBRE TN AR A
B, DU E RS

!

HIR10: RS, HMAAHE R

'
5| FIR1L: W T AR AR AR A T Pushover 20 #T , H 2 E5HIBIE .
] ARG T4 S P s H R — R L2 1 B R Y 2 ] (8 £ B
ERMIES L, 1R 0B IESS Y B AR O0ES i 2t T i .

)

AWELZ: IR . P

BBz, mERSa,
W bR

4 RFE 45805 T PERE A0 DU BT AR
Fig.4 Flowchart of performance-based seismic design for

rocking frame structures

AT 1 AR i M B AL BT R R A I Ok B Al
S PURE  R, BERE A IS 1 M RE 4R AR RK P ok 52
PP AR S5 R A PEBE H R

A UR 2 R R T R R IE A5 A A B
B, IF TR i IR AL 5 HE B0 25 0 0 9 400 38+ 1F 1
TN

AR 3 AR B AT BT 2R Fpk (an PKPM 4§ ) it
A5 AE 2 08 MR ZhAE T B )2 AL B8 A 0., 1E

526

A2 LI 75 0 PO AR B T BT HE SR 5 H A £ 1
AR R B 1 2 TR B ff R (1/550) 23K, #7
AN R B2 BE O K, U R TR 2D B 2 b E R O A
2 B OE R ST R

AR 4 R R T b R K I S 2 R RS B X
Foe 20 (1) W 2 25 A 76 HARDL B M 0, F 55— 2 2 18]
PR A, il (2)~(5) % £ H 1 B 454 1k R 55 34
ol B RN X ey N R S T A2
A, SR me, SFRHE £ TR ERCR H B E AR
F R T B B P TR U A T B R 5 %0 R T
BHJE £.,. O, 30 I 25 18 25y Al 2 M 98 4 A8 08 Al R 1Y
W BEJE &, 348 M. J. N. Priestley™ i #F 5% 1%,
S CBINBRJE &, B AZ B TP R B o, BT 0]
SR B VL BT T RS WS B i s e
pu=0,/0,,0,= 0.000 42,/ h,, 0, 1245 ¥ ) i JIR J22 18] 7
o, h o R 0 L LR RS, WM SR
55 )i IR 5 W L - 1 AN 5 B FE R AT 254 1%
T 75 AR AT 8,5 r AT BB AR S B
VE b BB SR H

A= h,0, (1)

A= (m8)/ S (maA) (@)
o= 0mA) /5., 3)

Eu= e et (4)

Soann = mu(l+r(p—1))
KA o S R TR KO B
DL R 2 B

rk,

rk,

PS5 U 2 i (o] 45 2
Fig.5 Double-flag-shaped hysteresis model

W5 A 3 (6) 4 BLE T T L i o kB

IO i P 46 Ry (6 A% 3, 7R AR AT B9 067 B 3% b R BB
o X IO 1) 2 35 A T

ST, 6)=Ad(T,&,)(2r/T ) (6)



K, ST, £.)5 AT, &) 31 A Ik FE % 5 47
BT A JE 0] T 00 B A ZUBE 2 L £, 1 X6 1V {E

A6 18 i (7))~ (9)H B IRAG S58h [
JE AT 1 S RN B K, B LB BT ok Vi, 15 5
FLIR BT 1R R Ao

ch = 4Tr2mcq/TCZq (7)
VB - Kqueq (8)
A= Vy/ V5§ 9)

A, Vi 2 Z B =R AR 7.

A 7381 20 (10) ~(13) 15 3 % & P-A %00 Y
BT OR R A, 48 e T E 5 B8 42T A B
ﬁ 021

M, = Vyhe +ZA,mg (10

heg = Sm; kil /Zm;h, (11

Ap =M, /M; (12

0i= 04— Ap0c. max 13

O, A 2 S5 RAE R R BE 5 M, g BT IR RS ) 46
M, 2 22 38 b R VR HTTT A R S i 2 )

A PR 8 HEAT R AR A I,k X (14) ~
(15) 1545+ 76 Z2 38 b 5% T 09 19 A0 fih 550180 P /%
B e /NI 3, FH LA 22 9046 TN F) Py

N+P,=(Vi+ V) / (14)

M,=M!+ M (15)

Ao, N & E ) far #8777 A B Rk T s VE SR ) £

Fr A 05 775 VR Z R AR T 7 A8 T 5

R 2 S T[] ) FEE AR AR RK s ML SR BT Y Je R SR

M & g A S MOR Z B EAE T
PR

PR 9 A 4l B R R AL AL, it X (16) ~
(19) 13 45 0 76 B 1 H 5% £ 05 8 (9759 i 22 fih S 18
S A AR SR, SRS 2 (14) ~ (15) HH 3 454 1
T b R R T A S I BT A SR /NP ) Py,
i Ja ok 2(19) LA S TN g #0938 R A
2, AR A T AR A

)
)
)
)

DIM, = ML (16)
ﬁﬁAEMM%M*MJEMﬁ*EMwhm
(0i—0,) > M,,

0.03<<r<ir, (18)
Hj(g—xc— c)n
P,= T E,A,+ P, (19)

A, M, S5 AT ST T 04 A A RS R
S S5 I TSR NI BE R B 0, 2 A5 A 1Y i IRk 2
) 57 8% £ 5 o 25 40 Je MRS R0 T W R 4k M,
S5 0T SR SRR SRR MR A D T R BT
(4 J IR 25 R 5 S I B s SRR EE R R
FE 5 e SR AR R IR BE 5 n g2 TN 7 A5 i T S B PN 2 Ml
S B E S TN 7 S 2 i SRR i AL R
TUINE 77 89 28 2 i A T A 5 L, 2 TR 7 9 48 R T R 4
K

AR 10 HEZR TR AT A 1 1 1 3 I A

A BR 116 B T I Y 4 45 HE S 45 74 i 17 Push-
over 73 Mr , WAk 45 # 1) PE BE

AR 12 X B T I 0 R A AE AL R 4T 3 ) i AR 43
Br , PEAS 454 B U= P BE .

3 IREEGSH

3.1 EEBEEREMIRZI

ORI TR M TSR R 4 A R DU K o B AR
B & 2 TR RE PR BT OT A T — 1 4 J= B
REER I RE o AT BB BUE T 8 ), I
T 24 R 1 2, Y M
e B AR A 0.30 s, B it R AR M R i g E
0.20g. ML 7R B 6 fr s o A SCB it R
Horp X 215 Y 1] 315 B — W 4 )= 3 A 3 B5 A9 #E 2L
SERIAE S5 R T X g CULIET 6 (a) B SE X80 .

©

®

Z F F =

T_" 6000 13600 6000 |
(b) @b i

K6 REIMERAS R

Fig.6  Schematic diagram of rocking frame structure

527



P T X5 A5 7k A fif 3%0h 6 KN/ m” (S BRi% ), ¥ A
A AR faf 25 R 2 KN/ m?®, 25 0 1 48 Al >R FH B ) 30 A
WY g7 I A E B AR R EE ) fr 4R H X 5 ) Y SRR
Y I 0 R A B R AE R . = T A K A e
# Ry 5 kN/m®, B4 w] 28 £ 44 0.5 kN/m*, 7Rk it
b AR, % Ry e S R 0 R T I R Bk 0.7,

W25 BT 10 AT < X ) S SR T 250 mme X
400 mm, X [ 1% % 250 mm X 600 mm, Y [ K
A 250 mm X 600 mm, # # 1 R H 550 mm X
550 mm, A SCHE MUK EST R BB H b T, 3T B3
25 B HE B 25 48 )23 8] A0 % A PRAE B Ak ot 5 4] oh 4
PEHERZ5 4 1 T RE K- .

o B 0 AR AR R M AR Y )2 R AL A FR
B, 75 ZEAEFEAE Y m A0 A o5 18 1% B2 2% DA 280 5
INGER B KIZ AL RS A o AR SCIRTT SR T 22 26 7E
SRR U FE RE A B VR Ry BHLJE 8 ok 3 i 45 4 1 #E
RERE JJ o H1 T BHJE & 19 WL JEE AR X - 22 48 1 >k 136 3
BN, O] DL 2O DR, T DL R SR F 2 A B
T %8, D3R 4 v A 3 vl DL B3 fd .

x4 SEBEMBERTEEEE

Table 4 Structural responses under frequent earthquakes

X [n] Y [f]

e K= L% A 0.16% 0.17%
Wi J146 / (kNem) 9 668.78 11 749.82
FRIEH T I / kN 1071.03 1312.68

Prog s A /s 0.53 0.44

BT B 2 SR AR AR T K ME T 1 B AR08 f
R 1750, UZE ¥ 10 # Pk R p ok 5, 3 T Il 25
B 0.2, & i1 AR W H r, o 0.05, 38 2 20 (5) ~
(6) P TH3 15 B 45 4 55 38 R i BELJE e oy 9.25 %6, 4 45
B ERH PR HHERR, T M2
Y FEAB S5 A0 T 5, AR TR R v AE FR A2 a4 ik S 1
MO B o BEAE R PR AR B 1 A8 T DA RIR 5 2 5 58 3h
oo B, W] DG B b R R S5 A8 0 AR T TR T
RS R S5 — A R E A AT
MR L (D8], RS B EgES
B 5, 08 1t X (2) ~ (3) f i B4 2 &R B
A=183.37 mm, FF R T & m,,=804.30 t.

HRH 2 2 (1) 7K Hb 5% 5% ) 2R 500 KA B X (6)
K R b R A o A A Ol R | AR AR A
P4 ASE s i v 4R B 5 T A B X N 1 S R W T, a0
BT o H G 5 45 30 4 067 B 33 0T %0, A K R 19 T,
4 2.03 s,

528

R5 BEEREZHBRZITSHY
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Fig.8 Reinforcement diagram of 3 axle beam cross-section
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Table 6 Seismic waves and related information

= M KD R R /s
GM 1 Niigata, Japan 2004 6.63 167.68
GM 2 Imperial Valley-06 1979 6.53  39.63
GM 3 Mammoth Lakes-03 1980 591  39.995

GM 4 Mammoth Lakes-05 1980 5.70 29.99
GM 5 Parkfield-02, CA 2004 6.00 21.16
Umbria Marche

GM 6 1997 5.50
(aftershock 1), Ttaly
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Fig.9 Ground motion response spectrum

Pl 10 Sy 45 44 7 555 111 7K o b 752 20 )2 18] 457 78 £y
WE{E > AT R T4 T SRS K MEMLRZ 3 T 4%
TR 5553 J2 ) Y S DA (LA A RIS {1 % A T AR AL

—- Bk
-- GM1
- GM2
-------- GM3
---=- GM4
--- GM5
.+.-GMB6
—FiHiH

il pereiei ) 1 1
[ | |
B
o el
0 L L | |

0 001 002 003
JZ B £

P10 55 LKk b 2 B0 T 2548 )22 (8] 5 7 A I {823 A7
Fig.10 Distribution of peak inter-story drift angle under level

III ground motion

529



RT BETENACHEA

Table 7 Opening and closing rotation angles of rocking

joints
WE{EEESR /% VEAE 5R AR FL ST/ U
GM 1 2.42 0.56
GM 2 2.40 0.52
GM 3 2.25 0.40
GM 4 1.47 0.46
GM 5 1.24 0.22
GM 6 1.22 0.18
1 1.83 0.39
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