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Numerical Analysis using Direct Shear Test Model for the Behavior of
Buried Pipeline by the Fault Motion
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Jang, Shin Nam
Summary

The frequency of earthquake occurrence tends to increase in Korea, Therefore, the
stability of pipeline, such as watersupply pipe, gas pipe, and oil pipe efc,, across fault zones
in Gyoung-sang landmass is very important, especially, in metropolitan area. There were
some examples of the construction of buried pipeline across fault zones in Korea, The
interaction between the buried pipeline across fault zones and the ground is considered. As
well, in the interfaces of them, the direct shear numerical analysis model including
elasto-plastic joint element is assumed that the refained dilatancy theory in them,
otherwise, Also, the other elements are modeled the ground is nonlinear elastic coutinuaus
beam, respectively.

In this study. the maximum shear force point exist inside retained zone(anchored
zone)during shear(as fault sliding), and the distribution of pipeline's behavior is all alike
them of pipeline buried in landsliding grounds. Since the pipeline is not continuous beam
but jointed by steel-pipe segments, practically, on acting of a large bending moment or a

shear force, then, those are may be unstable, The research on this point may be new
approach.

LA B Alza 2& H(Mesh) & PANA BAT u}a}
A, ek o] AT B APE EA|,
RAEER QN Jkewa 2 AR (Lifeline)s)  HEA B4 ANSE P& £ gk aend, Tﬂl
AEL AR BAe Aste dws Fasn,  UEAME olF APHY 4A - NFEANN &
%3, AEAS FHoE s AndEe 3Y 42 FEST AL 39 ZE 4yen
*HEAS BEs AT dddelZeel, 494, gAY 2UE T
W, Ag-volzalele) 4Eae, FPAR
AEEY

..64..



GEEFA 4 Holmeeld) AFd AT IFHAGABEY FXHA

Jeu, SgkEdAE 7)1ES @l AT
o olFe WEk FFAAAMY AATANEL
BE Aol FEFHL gloy difEd AL A%
AAEE 10km olTe] thddl AR 7Hesd
< ZEEL Uk
EE{P. 2 vehs A ZEAL ZA8E

TRALE FE AA7EL IEe] F
°°*”‘°|1—3r AAFE(EtEEE) 9 AARAN F
2 wAss vt 8 4 vl Ak njdds
FolzElel F, G &5 71EE H 2
54 A R ¢ANEEE O3 dASA et
o8 7K E wEHAPT 58, A7 F3 Fel
HaE FF stFel FAdste A 2=
of X FREY YL RS FasA AT
=ojeolgt gk

whebd, SFANE FEaste ol mtelzkdd
A Aol daped WA 22 A dFE F
Astzol A3 @At BEteE A= Ad
Mol & Adg FA Aot ol¥g ALE ZwE
7] fiste Ty HPADAIZGDE o] §st
o Azofjazt @ Axte] W# FH2LEHL
HAEt A Gk, olE & sAHAEDE 085
o AAA BAHE EFANY HYe wE o
A solzEjle AEE I&AsZA Frh o,
Akt mpolzapglel A3 AE2 Awl-TEE
2] AEANMY Slding(MUHELE 4
g SAHTUE 84F 29T A LA
e B4 f4E YT Af uEtd A9

1

ﬁLZ,

Ay

S8 B, g Q¥ EAxNoE WA
8AFE = Aoz sgstart
I. ¢&x|dg Exste ofd mojz
2telel obEsAfg

g stelzalelel g AFE B4 ARA A
9 2 Hejzalelel AEL
Ag Aadl 23 BARTA B ROl B3
A, oleg AFE ARGol2H FTFAWAYo)

F ERZ gfgch 53], o]§ &2 o]
AYAFLAHY 2 Aure] A AN 9%
- Agarge] mg JFE F2Z A
el kRl a 19873 o)
MCEER(MLﬂtidisciplinaxy Center for Earth-quake
Engineering Research) & H4HLE #FWYsA +
g=le] 237 ITHMCEER report 1987~1999). ©f
o] Az g o]lEE0 FHH HEHZ gl
W AR 22 F Had o5 A5 BAFHe
N YA AEE Ho|R] oz Ajurdte M
AL JdgEA goa B = doh gaksd, 8 |
FolAez A Fol o3 Awtel H5F s
AR A nre] HeE 18 '}04 B el M2t 7ol
HSEEA 2" g+A Hol el ol
dolzelY AFE A ]'JJP gt

1. HEXEGs Snske oM mol=zielnt
9%e A7 SHAA BPAL AR 92

A Aot F713kel 2
Sl Z1QFTh webs, AFZRIZAMY BH

o ME YITEL VB ¥ FREONY B

2A9¢ Ehas Bolzals) e 2

£ UAA 99 ARs 7R 2RO FHE

Yoo 9RuTe ©iy A 8@ Fauaol

WE BEYYeE TRT £ UL o5 BY 5

o S8 @E AN ALAT AT o)E A
g

=2 stad BA Fig 13 Zre] 4714 ez
20 £, 43 EFE "9 Be vke 2o
FE(ER)F Arbe] GE gEHeAAM Y AdelF
Wik wel FRYEEE (Fig 1(2), SATLTEH
F(Fig. 1(b)), GGH) DA LLEEF(Fig. 1(c)), 1
23 AHGHSSHEE(Fe 1(d)Y dFe2 +¥
w‘;ﬂt} ASCE 1984). wrek olE gl @EX G AW
Z HojZERlo] "H’“EJL' AE, GEgE
——]7{ ﬂ?“’]na}c”'] WEAFTE Fig 28 Ze] &
ek wel FAR :r"-r-% T Atk

ojw wjAd Te|LAlE AEHAE JHAFE AS

l-'>~

°'|

_6‘5_



33 a A A41D A6E 1999 124

(A) STRIKE-SLIP FAULT
AB = STRIKE SLIP

3

(B) NORMAL-SLIP_ EAULT

‘ BC = HEAVE

N

{C) REVERSE-SLIP FAULT
AB = SLiP
N i

BC = HEAVE

q'

(D) OBLIQUE-SLIP FAULT
AB = NET SLIP
AC = CB = 5TRIKE SLIP
AD = EB = NORMAL SLIf
DC = HEAVE

I\
s
Q

Fig, 1. Types of fault movement
(after Krinitzsky, 1974)"
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(a) Strike slip fault
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(b) Normal slip fault

Fig. 2. The deformation shapes of buried pipeline
across slip fault(after Meyersohn, 1991, ASCE,

1984)
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Fig. 3. Pipeline subjected to both normal and strike-
slip movement at a fault crossing(ASCE, 1984)
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Fig. 4. Structural modeling of pipeline subjected to
fault movement(ASCE, 1984)
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Fig. 5. Plane and sectional view of continuous pipeline
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Fig. 10. Mesh of watersupply pipeline in South-
Eastern Part of Korean Peninsula
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Fig. 11, The distribution of faults zone in South-
Eastern part of Korean Peninsula
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Table 2. Parameters on sand and steel pipe

Material constants Sand | Steel pipe
Elastic modulus E (tf/m%) | 2x10° | 2.1x107
Internal diameter (mm) - 1,100
Unit weight 7 (t/m%) 1.54 3

Poisson ratio v 0.3 -
Internal friction angle ¢(DEG) | 31.70 -
e ; : H 1”’},’ H
.. ; ‘; T l 4
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Fig. 12. The mesh to FEM analysis of buried pipeline
steel-pipe across fault zone
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