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Influence factors of vibration reduction in petrochemical
steel structure under rare earthquake

Gao Jian'® *, Wang Zhongkai'® ., Pan Yi'®'*, Ge Qingzi®
(1a. School of Civil Engineering; 1b. Key Laboratory of Seismic Engineering of Sichuan Province, Southwest Jiaotong
University, Chengdu 610031, P. R. China; 2. East China Design Branch of CPECC, Qingdao 266701, Shandong,
P. R. China; 3. Sichuan Institute of Building Research, Chengdu 610081, P. R. China)

Abstract; Strong earthquake has adverse impact on the petrochemical steel structures of refinery and lead to
large economic losses and serious secondary disasters. We studied a reformer reactor of a large refinery,
built the finite element model and set viscous dampers to reduce the seismic risk of petrochemical structures
based on their characteristics. Then we analyzed the influence factors, including location, quantity and the
damping parameters of the viscous dampers. The results show that the inter-story force and inter-story
displacement angle of the floor where the viscous damper was setted decrease significantly, and the damping
effect with setting viscous damper in the bottom is greater than that in the middle and upper part. Besides,

the inter-story force and inter-story displacement angle decrease when the number of viscous damper
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increases, but the decrease amplitude reduces gradually. In addition, the influence of damping coefficient

on the damping effect of the petrochemical steel structure is greater than that of the damping index. So the

damping coefficient should be given priority to consider in the structure design for better seismic

performance.
Keywords: petrochemical steel structure; rare

viscous damper

Hh R R 2 R 5L AR 22 A A A Y T
JTARbFEE R K DL BB X MR S S R ) SR R
Vit B R ASH 23 25 e Al v R K ) E B A
B H 251 R H A R E R R K
U5 Yo 5 1 U R I R 2k . HAT A 46Tl 2
Fi BRI AL AL S5 PR B 1T RS ) (SH 3147—
2014) HEATHU BB IF L XL B R G T8 R R R
T ARSI TR AR T R RE O AR AR . RV Bk
IR S 22 SR IR 25 4 o A8 |y F JL8E 3R J5 1 7™
Ja R AE 5 38 AR N AT SR AF AR 55K 11 Ml 7R KU

KA FLE 4 M REBUR B R O S R
S B )z I L AR 2 2% 0 i B 4R 19 )
SEPEREWIEAT TR AWRIE . J8 = 50 % i B e
A B AR SR I T O R R i O S R AT T
Gt o T RALEE X R BELJE 45 7 2 A5 AL R M g S 5L
PEAT TR . IMEZR AT %k 2 L2 2% A BILJE 2 %
HEAT T WRFE . A B X 1 A BELJE % i e
W B B R EREHEAT T3 AT . R I ST R A
AR R 3r 3 LNG BRI 0 0 % M RE AT T AT
Tubaldi 48" 3R F 3k F 14 8 14 5 35 0F 4 2% 1 %6 i Bl
JE AR B A S AT T MR RUBS M IE Al . Hejazi
SR FHA PR T PR T 15 A R L 5 1 TR R
HEZRZE M AT T S 9B vE 43 . Kang %70 R A 8 ¢
B DB LR T A 45 b R B 2 T L R R T ik
SR s b 3R U RR 4 T 1 R 2 A B B R o 350 0 3 4
ol g R 540 o B A UL A 1 4R 45 i 58 1
% AR

Bt o 7 A 5 AL 1 R A Oy B v L HE A 0
REMBE ST DAEE X R R T Bl ) o 4 4% 8 1 A
) 4 BEBRAT PR BT A L 8 R B A L %
273 b 5 R S AT A 2 R AT 0
IR T, X6 5 el 2 11 G B R 2R AT T AT

1 AURERFRFRERNER

L1 BAHREHETR
B T A AT A AR 7 T2 R A8 I R R L

earthquake; energy dissipation; influence

factor;

0B 45 44 5 38 30 B FH B9 45 A A L A TR S5

DEEEE. HEEmA—. Eamaity P . i
FRAMFLEZLE AT KB ENTE LA
ZEMEIZ BAR K, HA R EFZ 8 AR,

DEBERHELK S, AT LEZER. A1k
B I R ek, HLr R K, BB Uit 4% J2 6 1 i 2%
LA R IR 1) TR o A1 P A0 45 4 vh 3 2 2
BRMAERZ X RBFEEETFREZZ . THETH
AP B 5 ) A T JE R B A A AN X A

DEBK L HZhE R, WP RIEREE
-GG T R A LA Y
AU AR A AR TR SR b 5 A R B e A AR 8
iR 5, MO FAS T M E, — IGO0 TR
R AE LI B AR AN B ST BT LA S ) oy Kt 2
KRB Z s .

D LS EZH T WA . A RS H F 6
A 88 (i A R L A TR O N i
IS T A 2 R A8 R 3 X 45 44 v o] A 2 R
FHLJE a4 0 1 S g 0K
1.2 BEXmEXR

FEATAR G 1 v o 3o Y 2 1) A T 7T BB S Bk
FRMELBIR, 51 EA FY TR, £ 5 R8Ok
T K S M i I DR I )2 18] 5 K 7 B £ it
BT MR bR e . AN, B A R e 3R A K R
T R R ER D) AP R BRI A AR A 1 AR
TR AR A K . R R 3 BB A A R TIE [
B2 4K WE R RTHE T 538 24 Ui/ i R a3 R ik
AN TET RUSE s 0 B FL e K E Y 2 R L R (E AR SR 1
TR, DRI 2 A0 B9 gt i Ak A 4 AR 1 R
f G

BT J2 18] B KA A% A R 18] B9 77 3 B A 5 A
FEAT A0 B 45 44 T 15 R BELE % . 7 A I b AR AR
AR DA R i 0 M R 1) 56 S R 3R AT 40T

D e s figE., SCkl1]mI11 ]34 0,
FEBELJE #5415 B 1, 0 BELE 45 B0 45 4 8 i 38 50 A
BT TE A A L R AR T



94 + REFHR YL KB LE

R BELJE A% A B AR BEAY A B AT DL SR R RE AL
SN BURE REHE I 17 L2544 1% B0 Hb 72 XU 119 BE )
REAT BB . 4 A AR A 10 45 H A A A X B
o AN TR A 07 AT 0 AT 4 15 8RR I A 45
P REAT X HE

2)PLJE A B Bk o AR DS BT L 2 A B R
JE HE B DR /IN B 2 52 i RE 2 AR Y 22 /0 TR T ] 26
FHL e i » BCHE 19 22 0 U W B BELJE EE i R0
PRI 1 » BEL i e P9 S0 42 R W 45 ) ) R R

e e 2 8. mSCRRL12-14 1 i
BELJE i 19 27 58 280 ] 0, Rl i BHLJE A% 42 1 9 BHLJE )
F 55X VAU KR

— V.V =0
F——cve—] (D
1C=W,v <o

A C OB R A o NBILE 5 2. 8 R F 2 5 B
JE %5 D8RR BEAT 45 A4 1A T BB DRE LTI mT DUE 1
HEBHLJE 2 ORI B JE 35 20K IR 1Y BELJE 0 5 R/ M
R B2 A 1) R AR OR . AR PR IR 5 4 2 4 1 I R
R B BELJE 4 B A B BELE S R AT LA
BEAR 22 Ry e SR . TR e 9 Y BELJE R B
FIBHJE 46 50 XF Ee 73 A A (7] BELJE 2 200 4 16 B0 245 4
SEE I AIT

2 gEfiEER

2.1 IRYEE

AL ZE R ) TR B KRR ) B B
IV » S5 HE SR O 40,6 m, 3R 11 2 A 1 s
TAEBURE BB B 8 B, B it R A Hh 7% in o B E
0.30g. AR 11 2 i R/ R — 4. 5
M BRAE B T,=0.35 s,
2.2 SHTEE

HR A B %% 256 B A 1 45 4 A B R 1
SAP2000 g7 A BRI AL, K 2 FiR. 7E A
ghityrh 2B E P T AR A & BAEAN
BISIMIG . — S A0 AR TR 10 L X SR A 1Y
T 2 AE LT T 4 A 3 2 Rl s o) — SR A R AE A
TEPRHL)ZE b 3 261 £ 1 5 ) 7 i B i A Sy 2
f 4875 5, He BR A il A6 TR SR PR Bk B )
(SH 3147-—2014) , 4 3 46 15 £ 1Y J5T 5 1 ) 43 e 45
HE &2, B TR atr. ZIEREHLK
B 5525 S R ) 3% 2 S ADL W42 L R R Al I R £ ) 55
AR OB A FF I AL B, iz BESCER (15 ] A &
bR I VEH A B L e RR 1 2K Y 3 SR HLRR U

% 37 %
10000, 16000 . 9000
) ==l
8
= Cl6
N
(=3
8
s ||
-
(=3 — b
s\ CH
= A
1T
(=3 —
3 ] [ |
E C16 |
(a) BRI JRAE (b) HEVHE
40.600 $219x12
= . 40600
$2I0%T s T remE —
g g
35800, I 35800 <
g = B
32.100 «| 32100 2
29050 ER g
050 o 2 L
26.000 =l 26.000 e
2 I
22250, e 22250 -
19.300 & 2
9300 s 19.300 5—§
16:400 16.400
6400 3 16400 K
13.500 K 1 gl
3.500 <lg 3.500 “ds
10.250 10500 & 10500 k=
8.250 g o, 5001 g
6.250 o 2R al
6250
4.250 g 3,500 g
= _ s 3300, o
0.200 § 0200 aL
5000] 8000 [4500——
) [€) D 7000 ~ 6000
(e) B (d) BT
Bl #MHE

Fig.1 Structural layout
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