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Research on pipe span calculation method for liquid bulk cargo terminal
LYU Zhaoxu, BAI Yunxiang
(CCCC Water Transportation Consultans Co., Ltd., Beijing 100007, China)
Abstract: Cargoes loaded and unloaded at the liquid bulk terminal are mostly flammable, toxic and corrosive.
Liquid bulk terminals are typically equipped with dozens of pipes, which are arranged on pipe racks above
hydraulic structures. The pipe span, which refers to the spacing between pipe racks, is closely related to the safety
of pipe laying and the structural of the scheme of the terminal structure. Currently, the terminal pipe span
calculation mainly rely on methods related to the petrochemical industry. However, due to significant differences
in application scenarios, the calculation results often deviate greatly from the actual operating conditions of the
terminal, leading to investment waste or potential safety hazards. To solve above issues, various basic pipe span
models are established based on the three-moment equation. Through comparison and analysis, the five-equal span
pipe model is selected as the basic model for terminal pipe span calculation. Meanwhile, adaptive research is
conducted on key calculation parameters of pipe spans in combination with characteristics of terminal pipes. Based
on above research, this paper propose an improved calculation method for pipe spans which suitable for liquid
bulk terminal. Compared with the calculation results under multiple conditions using common methods in the
petrochemical industry, the improved calculation method can improve the performance utilization rate of pipe
while ensuring the safety of pipe. It can increase the maximum allowable pipe span by 6.22%-14.01%,
effectively reduce the number of pipe racks and bents, and save investment in terminal engineering, especially for

long-distance pipe gallery on water.
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i EE: 2025-05-29 FHBEH. 2025-06-26
TEERAN: B33/ (1994—), F, Ad, TREIF, AFRMETA KL T LR+ 45,



.58 - K iz L A2

2026

WAEL TS Sk 32200 J5 07 A A Aol B At R
Lo it i) R OK MR g5, BEEIBIRZ NS R B
NI TR N 12 S DW= €2 A (BB S iy
G 7 A1 Al i o 0 i el A% O 22 4 5
HAB B A b AT R UE A& A 00N 45 18 1 22 42
AT IRy, SRR R LRI, Sk
B ARE R, FAREPAHE RGBT KT
HEZR L7, i b OBE A4 AR J2: BRSO A, kg,
WS A LS HR Y RN BRI E T B Y 2 42
P2

FUR, FE N L AE T8 B B 038 5 i E 2R T
AR TE O BOC BRI A TE R, AR G
SR AT 5 LA X e T AU A A%
HL U 1 B B AN [R5 2 M R R A T TR L
WP A BRI IR — 3 3 07 ik, A e | A
iy B A AN ) e B0 T 25 R S ) 3, R I
BT UL A AL B B BT RO VR R i A
PSR A G N SR AT T, 42 R A A S BE T |
SE s AR MR PP A A5 3 o T A T Y
ftinti, BELLAL A" R ] CAESARIL H - X) i k 8
LN IHEAT THRST, A5 R WA 8 N ) R4S I A
B 7 ARAME DT A DIAE

WA RS Sk 32 BR T8 Sk K T 4510 i, 5
B2 NSt 5~ 15 P54ty [Rmbas kgLt
R mi RANERIREE [F) 1 A Al 22 52 W I, U AR
P CHITT R S BRI H BN R AR, HiES
WA A AL ST R T 1, BB S (A A sk
bR O] e B AL %, S ECE 2 R B BN 2
o TR

DR AR AR U 0 K A G B B Tk = X
PEVHE DT A IR, PR UE A Sk 45 4R R Y 22 4
MZTEE, AT =ZBHEAN2TR, 456

AL DTS Sk A SR R A G A, X 22 A T 1
PRBEABE R FEATXE e b, BRI S TR A
GRSk A B R TE AR [ A X A TE i R OC
SETT RS ROATIE N, B A T Sk
BRI AT, UV SRR 8 Mo 2 4 i
I, AT LA o I s e b b

1 FEEEEAREDR

X TR AAC A B A Sk 4 T 5 B R M BE A%, S B
SR DR UEAE 1 i R BE AT G 0 447 1 P 2
ZOR, MTEEERSEHEMEEANENEMNT,
AT A5 T AR R B il R BRAELEER
11 IR T S A 0 25 i B A AR Y

WAL T SR 5 2 HAR AR B 5 S R
g kAR AR, WP IE 2 ik R A
B, KA . LNG(liquefied natural gas, ¥ifk
RIRA) WS AR AR AR | B FP AR B — ) 1k
B Z WO A e, il I RS A
3wl i

T i i Sk ik 2 e %k, k6
RUBE e | A 4K B X e A7 FR VP S I, R il A
LPAMEZOR ) BE00F 1 E 2 DAz, B
() bl A7 Al Al AN ], 32 BR T 7K T 45 4 B
PSR L B PAMEEB BETE 70~ 120 m, Z20i%E
Be5~15 Lt —EESMmESER . 2~4
SIS 2 A T AR, VR DT A Sk AR AR i
RUATE L 1,

AR ARGk T A s BRI 7 ik
ARSCEE TR 2 AR i 3R RS Sk 45 20 A ]
ERE YN S E R (TR S S VAN B B
EES A A, GRS IE (B 1) | L5
P TE (AL 2) FTCPR IS TE (B8 3) , LRl 2,



% 3 4 B, . R ALK E XIS IR L R AR +59 -

/ /s =\\
I Y \ 7 N SR o e
I IL I JL - | JL X L

o) fl_' [ | [N Y . [OR pinrimiimibmiin Qi = L4
. H:ID } [I:I F,': ]

T

=1 i
LI 1l 1 1
) HEES~ 148 N\, ‘]J HELES~1285 )
' KRB T '
i
LY |
B1 IR
al S0 E
= ﬂﬂ %

B1 BB ERARGE
Fig.1 Typical layout of pipe racks at liquid bulk cargo terminals
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