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ABSTRACT ARTICLE INFO
The most important parameter for determining the level of performance Received: 27/09/2017
and breakdown of buried pipes in the case of earthquake is the maximum Revised: 31/12/2017

value of strain. Vital arteries code, while studying the maximum value of Accepted: 22/02/2018

strain, have addressed the seismic behavior of buried pipelines. Static

methods don’t have the ability to consider the transient strain effect in

_ o : : 7 Keywords:
their results, so it is necessary to consider another method in determining Vital arteries,
maximum strain. From the suggested methods to determine the maximum Maximum strain,
strain in buried pipes during earthquake is nonlinear dynamic analysis of Buried pipe,
pipes and the soil around it. In this study, using Abaqus software, we have Accelerogram,
presented a method to calculate the maximum strain of buried steel pipes Seismic behaviour.

for gas transfer in soil according to the parameters including earthquake
energy like Arias intensity and Housner spectral intensity and using
accelerograms. Analyses performed according to dynamic method is
nonlinear and modeling has been done for three different lengths of gas
transfer buried steel pipes in soil, with the internal pressure using
different accelerograms for types of soil in Iran 2800 code. Then, in order
to present a united relation to show the relationship between maximum
strain of steel pipes and parameters including earthquake energy, in order
to apply the considered relation for buried pipes with different lengths and
different soils, we have used T/L parameter and the values of a and b
(coefficients of fitted diagrams) in each section is expressed according to
this parameter.
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Soil 11 5.926 5.3723 0.0586 6.6797 0.0309 6.7471 0.0068
Soil 111 9.481 5.5351 0.0579 6.868 0.03 6.8727 0.0093
Sl Al PGV*te/PGD
L=60m T/L*10*
a B a b a b
Soil 11 4.444 5.424 0.0629 6.8667 0.0314 7.1398 -0.002
Soil 111 7.111 5.6174 0.0607 7.0458 0.0312 7.0198 0.011
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*
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—
0.06 e
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ool adeiin (5 piol )l cons ST 50 yedue gl 6,5 S Tas dnwlxoe 10 Jous

y=ax’
ulpo
PGV*te/PGD Al Sl
-0.141Ln(T/L)+3.394  -0.141Ln(T/L)+5.9412  -0.141Ln(T/L)+4.3324 a
0.0166Ln(T/L)+0.1321  0.0028Ln(T/L)+0.0532  0.0031Ln(T/L)+0.0857 b
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Aibce S sae Jlo FYO CuiSil 0,90 b pgw WIS (63Y58 ) cocanl oo [A] ain slaal, (F-0-Y) Joom ol 5

wip slosaly 53 SIS 50 (yaduo Y98 Aol Coedl cu pb drwlre Jgur 1 OV Jgux

Pipe class Probability exceedance in 50 years | Return period (years)
| 2% 2475
1 5% 975
] 10% 475
v No seismic design consideration required

a2 glosaly 50 go¥ed gl Cowdl Cu o 1 Y Jauo

Class of Wave Transverse and

pipeline | propagation | M9 | | ongitudinal pep | -andelide
! 15 23 15 26
[ 125 15 135 16
I 10 10 o -
v * * * *

*Seismic conditions not be considered
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Dlior iy oy lade iy adaly jo 598 polie o350l

t, = 31.032647 KN /m

< td 31032.647 = (4% 4)
f= 24F4 T Zx 2ell x w027 —(0.194)

= 8350 — q
3 2.35¢—5 )

Aib oo £ = 8,338 — 3 e slesal) ouls &l g, 10 g0V ed dlg) 1o i )S eeuSle ol
1Ol 09y il p dsmlxe -

Bl oo a5l g e oo Il g S 50 (LD mee oy
e o plmil |y Judow oo 35 L 2,8 L

T (4x4) I
L~ 600x45 "¢

ool y] o el 1 i 5 s 3L Ao V-
a=-0.114*Ln(T/L) + 5.9412 = - 0.114*Ln(5.926e-4) + 5.9412 = 6.788
b = 0.0028*Ln(T/L) + 0.0532 = 0.0028*Ln(5.926e-4) + 0.0532 = 0.0323
E = a*(Al)° = 6.788%(4.656)0%% = 7.134¢ -5
(b ol golil (35,5 w09 3o dsnlxo -Y-
a=-0.141*Ln(T/L) + 4.3324 = -0.141*Ln(5.926e-4) + 4.3324 = 5.380

b = 0.0031*Ln(T/L) + 0.857 = 0.0031*Ln(5.926e-4) + 0.857 = 0.063
E = a*(SI)® = 0.5380* (64.902)°%3 = 6.997e-5

PGV*/PGD wlwl 5 i )5 o Sl dmlono ~¥— gz

a = -0.463*Ln(T/L) + 3.394 = -0.463*Ln(5.926e-4) + 3.394 = 6.834
b = 0.0166*Ln(T/L) + 0.1321 = 0.0166*Ln(5.926e-4) + 0.1321 = 0.0087
E = a*(PGV*t/PGD)" = 6.834*(67.269)%%% = 7,089¢-5

tlor 398 ke aw pSlax ol jlade cnlple

Max (7.134e-54 6.997e-54 7.089e-5) = 7.134e-5
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