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Abstract — According to the requirements of ANSI B31.8, the pipe thickness is
determined with hoop stress resulted from internal pressure. And the other loads
induced by soil, vehicle, thermal expansion, ground subsidence, etc shall be evaluated
rationally.

There are two ways of calculating stress of buried gas pipeline. The first is FEM.
FEM can calculate the stress regardless of the complexity of pipeline shape and
boundary conditions. But it needs high cost and long time. The second is the way to
use equation. The reliable equations to calculate the stress of buried gas pipeline was
developed and have been used in designing pipeline and evaluating pipeline safety. But
these equation are very difficult to understand and use for non-specialist.
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For easy calculation of non-specialist, the new computer program to calculate stress
of buried natural gas pipeline have been developed. The stress is calculated by the
equations and extrapolation of the graph resulted from FEM. The full paper is consist
of series I and II. In this paper, series I, the calculating equation of the program is

explained in detail.
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Buried gas pipeline, Stress analysis, Earth load, Vehicle load, Ground
subsidence, Thermal stress

dzAe] W mE ofjduide 73T
g% W@ ¥ & HgezA wde #A,
BEE BolstA drifE FHALE AFEH
Z2a3¢ ALt B Z2aY3e sk B
3%, AFsty, &9, ANAstY T o3
o WA wido A SHE WY =2
JPeEA, 7|2HoR 4 dHe 71 FE
3 2 A uEe Y ddez v Z39
Ede Ugd A% $8 3T A& nst
Ho.

AA =8 I, o2 FASY E1dHAA
T AREH Z2IaYd AMSY A4S dWEta,
OoNe Z2a99 74, 71 B AEds
43 A

2. 2ol ALRE $4 MY

21 HRATAZA B U5

WA W P EFE 22 UREE 29 1
o UET Fulge AdAE QuHo
2 923 FYe ALAAT, £9 Ao
FAY $3 o otz oatd E=ax
(trench)el AFE Awo] BAY %o Ik
A4S Fol ¥R ALY WB FHE =
Rz AAAE, AR g HuH$r] @
o. M@z =@ Poe) AzE 20cmels, %
224 AAZE 730,

trench wall unit: mm

B i

backl 1500
backill

- B - - B
wf I Ll’“ - ﬂi’“

(a) Trench excavation

G

(b) Free excavation

Fig. 1. Schimatic diagram of standard
excavations for buried pipeline
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Fig. 2. Schimatic diagram of two methods
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Fig. 4. Comparison of soil loads calculates
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