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Seismic Isolation Design of L-shaped Plane Irregular Structure
Based on Overall Design Method

TENG Zhenchao, ZHANG Jiahao* , HUO Jingyi, HUANG Yilan, JI Jing
(School of Civil Engineering and Architecture, Northeast Petroleum University, Daqing, Heilongjiang 163318, China)

Abstract; To reduce the torsional effect of L-shaped irregular structures, this paper explores the control
effect of three seismic joint design schemes for the isolation layer on torsional effect in seismic isolation
design, and proposes an overall design process for L-shaped irregular structures. Based on the complex
mode decomposition response spectrum method, an overall model of the upper structure isolation layer
lower structure of an L-shaped building is established. The equivalent stiffness and damping ratio of the
isolation device are determined through iterative calculation, and the modified response spectrum calcu-
lation is carried out; Add elastic-plastic time history analysis to the optimal solution in SAUSG, and ve-
rify the ultimate displacement of the support and the displacement angle of the floor under rare earth-
quakes. The overall design method determines the seismic isolation target based on the bottom shear ra-
tio and uses multiple calculation model envelopes to make seismic isolation design more intuitive and
convenient. The scheme of setting vertical seismic joints was adopted to reduce the torsional displace-
ment ratio from 1. 60 to 1. 16, and the displacement angle from 1/212 to 1/505, effectively controlling
the torsional effect.

Key words: isolation design; control of torsion effect; toverall design method; SAUSG elastic-plastic

time history analysis; L-shaped irregular structure

Divk 9¢ 3 i s W, A MM AE MR AE ] O RR AR BT H R O o TR AN R R R
AL BN WA ISR AR S5 Wang S5 SE A B B 22 22 6K 70 VR O - HE R 2

%5 B #1:2024-01-04

ESWE  BTA AAREEES G 71551 H (LH2020E018 ) ; KR T #5 S MERH HHRITH (ZD-2021-40) 5 AR AL A K218 51 S5 H
(2020YDL-02)

E—1EE BRI (1976—) , B AL HOMN | T BIZ0Z , BN R S50 TR By s R % B TREmESE .

« BISIEE KRS (2001—) 5B ) ARILTTA W05 4R, 22 N 4540 TR | W= 5 T ARIUR F 5T



2 Wodb TR R ol (A R OB 2 R

2025 4F

FHEAT TSRS A3 A . TR 4070 5o S 1o A A 0 K
B FAIE R TR AR 0 B, FEXT EE T2 ) i |
bR LA S G PR S MRk 8 A 2T A by
TR Z KT W BE FRE S H X 45+ )2 B RE |
B 7 e BBV 7 R AR SR B S, HLE B
YT ST AN F U] 25 4 7 5= A HLEE N, )
T RO 7 1AL A HE S, PV 2450 3 a3
SRR SRR R AT B AL WIS T R F B AR
7 X EE R RN R, /N T AR AR
FEL R VR T, - T S 0 25 44 () 32 3l iy
TR IS Tz E R G AR P R, X
FEFAAE DI T = AR TE ) LB LU B 2 2540
8 5%, IR ST BE A= BCR WA 5 T EAT
PEMY . Thok 22t R T A KHLU) B 7 45 48 O A 5 PR
R, L FE B R 2 S A B A B B R B R R L A %
BRI, LA o 2 2 i o 238 T 1 7552 i 107 1) ¢
M, (AR50 B 2 1 TR 0 R e 1T, AR X B 2
FAE M RE B T, FE A CRE SR PR e i )
(GB 50011—2010) """ ( A FRCHLHLY ) B B 7 3% it
2, R 7 TR IR AR 25 A AR KR T SR AR B )
Tk

ARSCHEE L RSN 25 b B AR e T ik i
A, DASE P TR N, s ST A PR 2 - T
TREE AR TR | SR FH A 1R AU 40 S i vk a4 A AR
(1) 757 R R AR R AT HEEAR BT, [R]B R AN 13
B MERRFREIUESE URERZEU L
VEEPURYE =M WSS RO, el
AT M R R S AR B 45 R 6 EE T B
TR B TRE BT BT AN AR ) 5 52 45 g L 2 2550y 42 i 11

L
1 L BRI ESHBZITIERE

1.1 EFCRAMBEHRE) WERE B

CHEYURRE R PRRIE) (FERCRIR) ) 42 , W
FELEHIERS DT T U/ T .5 B, ERBAEHIT Ak
e I ZURE WA | FESRE B R E  E 59
BT 0.5 1 3/ H DX Bl ZUE AR R A
MG 5 L5 S MO 2 PR KPR B B4
MDA B S ARG . 3T TR 0
PERI A E S8 I M09 1 LOREE 0 0.5 AT,
JFIE L W4 H L B R4 R 2 R A
SR AT A IS 0

1.2 REXEENEGE
AR P 72 S JRE AR T A 2 A URME T R 2 T

37 3 BRAE A A 254 B30 5038 RS, AR i L AN/
T 2% RSB AR S L], X T AR 2
i, 32 R 5 R o S 5 BT ORAS RS A D
SO, R B 72 S JRE A AT B b BRI R )=
WILG BT A fi 0B AN T 3% 8950

1.3 RREEFIRELSEHMEELITE

B J= A I HE L5 S5 A0 R L e s AR5
B AU AR AR

(1) BT U ARBE S T 7R 32 14 L 38 245 4 1t 1
0y BT R m

(2) ARIEABE (Y 52 J2 W46 A2 A AN I I E |
JERRAE RS | B S AEB0K 1 W EE ISR IE L

0, - KD,
K., =K, + (1)
40.(D - D,)
e (2)
27K, D

A K, RS RESFROK NI EE  kN/m; £, h
BRI SRR R IE L 5 Q, Ry B 72 S JAE 7K T
JE B FIBEHE KN D S BRRR AR, mm; D, A4S
AR S P 1) S IRV RS , mmy K| R A AR S
Je A S I BE KN/ m

(3) A4 - P2 Ay 15 1) p A 5 1) JB i m D
bR B R SRR He i AR R 13 B BR R
STV AE R e R AL

dmm{,,

w =T (3)

Ar: €, WEEIRI SN SRR IE RN -/ m;

m A HOR S R Z ) AR AR B T R
AT — A ARJEW s,

(4) 5 S 1 45580 M 38 R 45 AL e 2 s A
ENARCR S O PORCE IR I VAT P RN
RIAOIRE DK AR B3R A 2075 2150 1 5 80K
FMIEE A RHL JE R AR JE R B, 8 A ik
UG, 45§ KRR R LR AR -1 A AR 22
INFIDI BEERBE iR 22 /N F 1L, T A %
PRSI, BB SRAE R I 2 AR 5 4 23 BT AR

D,-D_,<IDI (4)

(=<1, (5)
P IDIUABRRZ LR IZRE, — B8 0.2 mm;
1L | AR IE LR 22 IR, — R 0. 1%

1.4 RBUHRKHITEEERES
VB 52 P AT I B b T S I R 2 A
X b S AR T A S IO 1 A5 R 3 B BRI BT g



J AR 45 BE TR AR BT B L BN I 45 4 B = e 1

R SSGIBURL: iR L AIDE: VDA ) N i S
i 5 22 A0 AR i 4T AR R 2 5 17 3
(EREH Y, S8R5 B SR = A5 2R, OF
B L ARAS B By R A T B R R R =
[EEEZ2

TEBE T MR VR FI T, B 45 A L vk 7 BT AR
A PERE BRI 70 S AL 1 | PG 1 A0
X 7P K 3 1 ) A, LT AR SRR R
Ko HRAN TR MR (S R ) R AT R 5
SRVERSRE AT, B0 SR b s M R = PN A 4 IR )
PR R = 2 A0, AR S5 44 B B e B i A
LIE 1,

AR il |

— Y A
e
NG

! |
| e = a

A BB R BT IR

(RO WIS ] s P aa s

Fig. 1 Irregular structure isolation design process
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Tab. 1 Basic parameters of design
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Fig. 2 Standard layer structure arrangement (unit; mm)
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Fig.3 A—L axis building elevation view (unit; mm)
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Fig. 4 Average inter-story displacement of floors
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Fig. 5 Schematic diagram of structural torsional deformation
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Tab. 2 Eccentricity of the fourth structural layer
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Tab. 4 Eccentricity checking of isolation layer
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