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Analysis on dynamic performances of transfer station structure

ZHAI Lei, XUE Jianyang, YAN Chunsheng, WANG Linke
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract : In order to analyze the dynamic performances of the transfer station, dynamic analysis was carried out on the dynamic
characteristics and responses of the structure. Based on actual investigations, a classical transfer station structure was simulated.
Dynamic characteristics and horizontal displacement response of the structure were analyzed indicating that the lateral support of
structural steel traverse to the transfer station should be taken into account in simulation model. The computation period should be
reduced by a factor lower than 1 in modeling because of no consideration of the contribution of the non-structure element to the
structures. For the transfer station is a kind of flexible structure, there is a big difference between the displacement response under
static loads and that under dynamic loads. This study can be helpful for the analysis on the dynamic characteristics and response of

transfer station.
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Tab.1 Comparison of dynamic characteristics between test
and calculation
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Tab.2 The eigenvalues of reference points by
frequency-displacement curve along Y axis
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Tab.3 The eigenvalues of reference points by
frequency-displacement curve along X axis

B D4 D3 D2

e N e b 1.60  1.60 1.50
ZERE 1Y (X)) JHiZR/Hz 1.61 161 161
M4 —IRE A BR h #isk/Hz  3.40 350 330
EERIE 4B (X)) $ii/Hz 347 347 347

S50 X PR EEBUES 1 ASE 4 B
B, BZHRH X 07 RHR-AE R R —
B 1 545 — DB AL T T L 48 3850 90 10 330 2 4 3 3 AL 46
TE5H X BRI A JRARME 1.60 Hz Al 3.47

Hz. W3S HERRE T R R KPR, #0850
DFHEE (D1) BAES M3 1.60 Hz HBLEAE,
THIRR-MR R R i B 2 BT S, IfEALES R
e IR ES U T PN

. ki
—— il 2
E3r
£
z
A 2F
1k
L — T~
00 1 2 g A‘l 5
B /Hz
(2) DI gy X flgnize-frrsh gk
5~
41
rrrrrrr R
—— Sl i 2
g3r
E
=
a2F
1
/\4_///\\7
0 L L L
0 1 2 3 4 5

P /Hz
(b) D2 il X HhgR- A 2

rrrrrrr i
—— il

2N

= \

Q2L \

1/ \\—/x
1 2 3 4 5

W% /Hz
(c) D3 gy X fgniz-frrsh gk

ar /\ rrrrrrr il
[ — i
3 \
£l \\
z /
n2 \/\
1 \7\7
. ;
0 1 2 3 4 5

K/ Hz
(d) D4 gt X SRR 2%

BE7 D= XS~ {UiBihsk
Fig.7 Frequency-displacement curve of Point D along X axis
(3) FEMAZSHIK PR AN ALRS B PRI R T8
BUEE 1 R3/R4 (B AL 2.50 Hz) F1 R5/R6 (Hi



552

B, & RENEYE AR R 239

I 1.25 Hz) SERMERTS MIALZESET O SRELFLE
L 0.05 Jbnuk Tob. 7l SR B ) MR AL 2E ¥
PRI AR, RIS SHOR BB,
SRR ALAB IR, SR 4 o . BRI
RGELIR TR, Sasmsk ERm G
BB 7] b2 3 5% RS/R6 SeEzh R3/R4 Jeiezh,
4 bR T 0 #w RS/R6 1 R3/R4 [/ IfEZh; T
D4 TS5 R R5/R6 Sz, R3/R4 jGidzh.

M 4 ATVAE L, BT RAST AR R A e

BEZE, EATRLR R B IEAE A BB IR I B, PRIt 4331
SLHEANIK-FS) R3/R4v RS/R6 FfGHIEMENLES 2
A, 5 R3/R4v RS/R6 [a] e jti in st 4k it -z 7
YER T AL A EZE R BRI PR 0 (i
A E AR ) I AR i R T SAEL 5 3 i A TR Y
PRSI NAEAT A 22 5, SR TR ) R IR R 1
XFEE AN ) W BRI RIS, B 20 A W S5 A
A ERPUR, BERIRBIG L 55 A PR R BH
JEE, SERINLR R RV AR ™ AR Ak

®4 BEEL AR TATHKERSIBIBEITESER

Tab.4 The amplitude of horizontal vibration displacements of reference points under various operating conditions
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