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An improved spectral difference method for calculating relative displacement
in order to avoid pounding in earthquakes
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Abstract: As an often adopted structural style in current railway station constructions, the separated structure-bridge
station under earthquake excitation involves risks of collision between the station and the elevated bridge, meanwhile,
there are not corresponding regulations about the safety spacing in the seismic code. Thereby, according to structural
style and dynamic properties of the separated structure-bridge station, a stochastic expression for pounding analysis based
on the pseudo-excitation method is proposed, and it takes into account of the non—proportional damping characteristics.
Accordingly, the spectral difference method is improved for calculating the relative displacement of adjacent buildings in
earthquake and thus providing the minimum spacing between the structure and the elevated bridge for avoiding pounding
due to earthquakes. Comparing with the conventional method, the improved spectral difference method can explain the
non-proportional damping characteristics with solid theoretical foundation and simplicity. Finally, numerical analysis is
carried out to verify the spectral difference method.

Keywords: separated structure-bridge station; non-proportional damping; relative displacement; pseudo-excitation
method; spectral difference method

E-mail: wei. guo. 86@ gmail. com

A, 7 B P R A T 2R B AN W i
Bo T G i B D RERY 5, TR R
SR AT D KA 2 e ) S A 2, ot 0 L T

5l

il

AR, BRI C A T KR SRR
B, A0 R 00 ) O B 7 A Ak i 2 ot B A LA K

BRWIH: EZ A RRRA R G H T H (50938008, 51108466) , [ 1
)R FEA(20110491277) |, g RS R R 4, R RS
FARZOM L h R AL G A R O 5 | E A RIS 32k

TEHFA: 8, L, JHm

Yk H1: 20100628

KT WM R R AP o i) — D B . IR
ISR TS5 M ) e 4 O R, — T 3o “ D A
BB G — AR . NIRRT
IS " ER T2 0 W A S AR X R B 5 R
M2, S5 BB 5 B SR, th T % ol
ISR ALEEA R 70 S, T M Sl SR H ML A 2
SERRTE B, Ot AN R Ll 557, 5 R



Hast H2W [ #55 B H R R T AR AR EE R AR X (5 B 1y Ot 22 S 1y 12k © 69 -

AU BRI A B ARG — M HLE
BT, SO R % A A HE R A B, A R
5 T A R SR T T R R A R . AE R
S A P LS B AR A R R 450 L K B il A g
QEE a3 Ll N TGV AP 4
L A G RO A A BRI HTE
WA TR B R UL, AR B X AT T &
BEHTRSE TR, RT 14 25 3 B4R vh 7 Bl 938 22 42 ) FE
SE A B A e B ARG SR A 4 5 P
FOME N o AN AR RO R X T AR T S
22 ) B T B A 0N, S SR O A 4 () R s
L, AR T T T T AR AR

Ve R A SCRIFIE BT 1 X — 2k B 2 ol “ P A5 43 857
2R, FL IR A 5 1l S5 40 R R 45 1, BT AN %
2V AR O S I /0 o R Tl o R B
TP, BIMR A BS G Th & B SR O 2 4, T
SRR TR T AE LK 5 M S M R S AL 2 B
Mo R, [ % R SR A A KT
R , MR 43 BT 5 B 45 A % - W A A
DA 3o B e 2 il g 4 X ) T — R A LB R T
RS HEAE " o AR BB 43 BT AN 25 5, % 0
SIS T AR L BIRLE 2

ST LW RSN T B8 kB
SYWTAET e 2% 8 A A BELJE SR 0 SR L 5 R
PR S T T R R AR R AR 2 A Al
943 BT 14 8 28 BB ML 3 3 5K, 0 T AR B R 3% CQC
( Complete Quadratic Combination) ZH & 7 =0 19 #E 5 i
SE L HESE T IE T “BiR 2 B9 7 45 A Rl 88 3 1) B 2
Sl FIA K AT T B AT AR H B
JEHHAE , T 15 % ik A0 SR 45 R 45 4 22 () 9 K
%, P ALRE G R BORE % 1 B /N 22 A2 AL, HOR U T
T I T AR Rl o SCHP R g B0
E T Bt 22 sk A A v

1 “BHSE" SRR REER

“ORAR IR T LA D 1 WL AR 05 B AR
BRUA BN R ol vh Z2 4 2R RO =5 200 L T 2R
LRAYFR I i AR A R I R A R R AR T
VRS RS “Pi W o i " A R R R Y SR AR -4 2
TOIRASTr e A A AR A PR 4 3 75 P AR o A LS R A
e 108 “Batfror s "k R R L Tl b g 1 2
VA B AR — S, 1 IR 2 ol 1 S0 70 A T v 2 P«
SEPRTRE A, P A TO0Z s o, Bl e A LA AR )R
YT REE Ry — A B uh SN SRS R o

[A]EE [E]EE
] "

] [
C miﬁmlm': g W —1

Bl “BEHoE"EHERTEE

Fig.1 Schematic diagram of separated structure-bridge static
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Fig.2 Plane motion model of pounding layer of

structure system during earthquake
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