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Fig. 1 Cable-suspended structure of liquefied natural gas pipelines with rigid deck slab
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Fig. 2 Comparison between the practical structure and finite element model
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Fig. 3 Connection pipeline and deck slab
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Fig. 4 First 10 modes of cable-suspended structure
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Tab.1 Modes of cable-suspended structure

BEZS B 4L A 4 4 % ERRIGEINR ik

1 0.008 2 122. 399 SFTE R 1 B X AR

2 0.010 4 96. 154 ST AT S 1B RO

3 0.017 4 57.471 ST R £ 2 B X FR

4 0.018 5 54.054 FELR 1 W11 SR S5 1) % FR R 30
5 0.019 2 52.083 FESBER LT 1AM R 7 1 0 FR 4k 3
6 0.021 0 47.619 ST B 1B X R

7 0.024 7 40. 486 FEEAEER 1 YT SME R 5 W RO R IR 8l
8 0.025 3 39. 526 FEEAEER 1 BT 18 S R J5 ) R PR IR Bl
9 0.027 7 36.101 TR AT B 2 B SOx AR
10 0.031 2 32.051 SF-TH R £ 3 B X FR

3 BREMBEEN NN

BRI KRR EE P R — D RN ol f2 DR SR R WSS WA 5 7= R 3h. T DB
A BR AT 2 IR B IS O T A A — R S SR o ) g — R S SR IR ). AT R R ) R T A Bk
107 B % o — A J1 AR B R/INAS BE B[R] 25 A, {FLJE g 0 007 B8 34 1R 4 ok o oo 8 AN B AT » &0 TS T S AN
AL 7 0 A7 8 2 50 R S AT R 4 [T R g ) RN A 2 e R AT I iR Bl 28 AR . DU ST e 33 4 Bk i 28 1T Ak
Shy S HCH e T B A T R R I RS A 1) Bl g e )i

TSR N SR R B BE R 0.8~1.3 kg e m X R KM K 1.3 kg » m *, JE % &
15 B R IE WA RAR S B BR A 2B AR Rl A I i AR R 160 mm BN BKE 1y 217 N,
F gkl 220 N.

] Sy 3k 4 i 26k #1027 {6 PR A B R0 o S0 U A R 5 ) A BT B B 1 2 1 P 0 A SR 0 B
J1E ) S5 A8 L S FE S B A R v S R far 2 e IR BRI 2R ) O SO 28, B Aer B Bk e e L A4
F & AFF R ER 23 B 38N 7 2 AN A b i Jon 3 4 Bk oy 2K

PR S 37 7 R A 2875 16 O S0 TR Sk D 3 A R T AR E S U S A A i i TR BT A R T o A B
W T R RS2 TE N Y R T ] A 28 A Ak Ry 1 T R A Y TR BT 5] BB Bl I ) B A
R IR A R BRIV AR ) T RO TETE A R T AT AR R AR AR A A R AR ]
A2 TR S SRt N 1R 1 TR 0kt s 255 B W 245 43 B 2K 43 B i — 3 4 e

FEA BRIT o3 #7110 3 72 rp 33855 v 1 s =2
(A% [) B AN 5 A8 Bk oy 4R 28 3 4 W 1) 5[] i
BARKMIKFR . HAZTFN A REMA 1
F| 10 WA 1E 30~120 s Z[a] . Atk . % &
T B ER G5 4 A 0 i [R] 4% ] E 30~ 120
s ZIa) HAERE 10 s 40 B — K. Jl i 4 0 26
[P E 30~120 s = [A] ) 5 rp 5 45 7E 2
A3 B A B RO T T TR T s LN
[’q{jfgg,ﬁﬂ@ 5}5)1’77—; B 0 20 40 60 80 12(/)m120 140 160 180 200

o5 R BT I 2R R A A — A
WU B — e W R TV ERE B 1/4 B
FEAT A B B B 1R # 0 43 Br e K 3K
FAIF Y 5 fH )2 HA 50~120 s I Hh 2 A i
P A — A .40 s BYBERSE — DI AW .30 s BRER A B — DS EH BIE - R

— 30 sEEHAY LS
— 40 sBEHY LS
— 50 sBEHAY RS
— 60 sEEHIY RIS
— 70 s RS
— 80 st AR
= 90 sBEHIY LS
~ 100 s gifLES

— 110 s SR
— 120 s AR

A/mm

5 B ey s B ] 2 B8 - B BRI 4R
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Research on Mechanical Property of Cable-Suspended Structure of
Liquefied Natural Gas Pipelines with Rigid Deck Slab

CHEN Yu, LIN Zhi-huan

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract; The finite element model of engineering prototype of cable-suspended structure of liquefied natural gas pipe-
lines with rigid deck slab is established, and the static, modal and pigging response are carried out. The whole displace-
ment curve of cable-suspended structure under dead load, meets the design accuracy by comparison with the design data;
The first three rank modes of cable-suspended structure of liquefied natural gas pipelines are in-plane vibration of bridge,
the vibration of main cables appears at the fourth rank, the out-plane vibration of bridge deck appears at the sixth rank.
Mid-span vertical displacement-position of pigging ball curve of pigging ball taking 120 s and 110 s to cross suspended
structure develops completely, appearing two wave crests and one trough, and the shape of whole curve is similar to the
shape of static analysis. With the time of pigging ball through bridge decreases, the development of curve is more and
more incomplete, the position of the first trough moves continuously to the right of axis, the second wave crest does not
appear, when the crossing bridge's time is 30 s or 40 s, the curve of even does not appear the first trough.

Keywords: liquefied natural gas; cable-suspended structure; rigid deck slab; mechanical property; numerical analysis;

modal analysis; pigging ball
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