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Abstract ~ The thickness of buried gas pipeline is determined mainly with internal
pressure and location factor according to the requirements of ANSI B31.8.

But the stress of buried gas pipeline is determined by not only internal stress but
also external loads. The change of burying and environmental conditions, therefore, may
result in increasing stress of pipeline. In order to avoid the decrease of safety degree
resulting from change of environmental condition, the evaluation of stress level shall be
necessary. The reliable equations have been developed for calculating stress of buried
pipeline from internal pressure, earth load, vehicle load, ground subsidence. But they are
very difficult to understand and use for non-specialist.

For easy calculation of non-specialist, the new computer program to calculate stress
of buried natural gas pipeline have been developed. The program can calculate
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maximum stress resulted from earth load, vehicle load, thermal load, four type ground
subsidence. The stress is calculated by the equations and extrapolation of the graph
resulted from FEM. In this paper, as the series of paper [, the operating method and

the functions of the program is explained.
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Buried gas pipeline, Computer program, Earth load, Vehicle load, Ground
subsidence, Thermal stress
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Fig. 1. Flow chart of the program
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Fig. 3. Main dialog box
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Fig. 4. Dialog box of output
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Fig. 5. Dialog box of material properties

Table 1. Class Locations®

Class
Location

Description

Any class location unit that has 10 or
1 |less buildings intended for human
occupancy

Any class location unit that has more
2 |than 10 but less than 46 buildings
intended for human occupancy

a) Any class location unit that has 46
or more buildings intended for human
occupancy; or

b) An area where the pipeline lies
within 81 meter of either a building or a
3 |small, well-defined outside area(such as
a playground, recreation area, outdoor
theater, or other place of public
assembly) that is occupied by 20 or
more persons on at least 5 days a week
for 10 weeks in any 12-month period

4 Any class location unit where buildings
with four or more stories are prevalent

Table 2. Safety Factors for Class Locations”

. Class Location Safety factor
1 14
2 16
3 18
4 2.0
& Uiy 9
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Fig. 6. Dialog box of internal pressure

Table 3. Class Location Factor F°

Class Location
1121314
- Privately owned roads 0.72]0.60{ 0.50{0.40
- Unimproved public roads 0.6010.6010.5010.40
- Hard surfaced roads, highways,]0.600.50]0.50]0.40
public streets, and railroads
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Fig. 7. Dialog box of earth load
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Table 4. soil reaction Modulus E’.®
E’ for degree of comgacﬁon of
bedding, 1b/in

Sail type-pipe bedding Slight, |Moderate, | Figh,
material < 86%|86%-B%| >H%
D o proctor,| proctor, |proctor,
< 40% [4006-T0%| >70%
relative| relative |relative
density | density |density
No data available; consult a

competent soils engineer;
Otherwise use E'=0

(Unified Classification
System)

Fine-grained sails(LL>50)
Soils with medium to
high plasticity CH, MH,
CH-MH

Fine-grained soils(LL<50)

[Sg;s with medium to no
ticity

CL ML, CL-ML, with 0 200 400 1000

less than 25% coarse

—grained particles

Fine—grained soils(LL<50)

more than 25% coarse 100 400 1000 | 2000

little or no fines

GW. GP, SW, SP contain| 200 | 1000 | 2000 | 3000
less than 12% fines

Crushed rock 1000 | 3000 | 3000 | 3000
Accuracy in terms of +2 | £2 | #1 | %05

percentage deflection

Table 5. Range of values for Poisson’s ratio u,”

Sail type

<
)

!

Clay, saturated

Clay, unsaturated

Sandy clay

Silt

Sand(dense)
Coarse (void ratio=0.4~0.7)
Fine-grained(void ratio=0.4~0.7)

Rock
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Table 6. Range of values for 7, E; and Kot

. _ 7 (KN
.Sail type ) EMPa); Kor
Loose sand and gravel 20 4~ 04~06

8
Medium dense sand and gravel| 21 [8~24 [04~07

Dense sand and gravel 2 {24~50+104~10
Soft clay 19 [1~3 [06~12
Firm clay 20 3~10 [08~12
Stiff clay 20 {10~20 }1.0~30
Very stiff clay 21 |20~40+ [20~35
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Fig. 8. Dialog box of vehicle load
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Fig. 11. Dialog box for ground subsidence
of case 2

Fig. 10. Dialog box for ground subsidence
of case 1
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Fig. 12. Dialog box for ground subsidence
of case 3
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Fig. 13. Dialog box for ground subsidence
of case 4
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Fig. 14. Results of calculation
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Fig. 15. Results of calculation
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