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WUNUUINAVDINDLVIAN (Cross section area of pipe)
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ﬂ')']iJLﬁ'J‘UfNﬂTiLLWiﬂﬁx%VJGUENLﬁQLLWL!ﬂuUlW’J (Velocity of Seismic Wave
Propagation)
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FuilszansuousigamileIvosau (Coefficient of soil cohesion)

1 4 < { o
AILUNTNTLIWVOIAAUANNSINT ALY (Apparent wave propagation
velocity)

<3 4 =Y
52LANUSIVOINAULAUAY 117 (Phase velocity of seismic wave)

AAUANNIT I Rayleigh (Rayleigh wave velocity)

4 3
AAUAMUT WUV IUROY (Shear wave velocity)

1 4 1
mmm’ﬁumg{uﬂﬂmma (Outside diameter of the pipe)

{ ] 4
yatosngavouduriguinalinielu (Minimum inside diameter of pipe)

ANOAAAUDITNINTANUVDINO (Modulus of elasticity of pipe material)

Auadeunefiinatuyunieluvesduiazusadeanunieuenveie

(Coating dependent factor relating internal friction angle of soil to friction angle

at soil-pipe interface)

= A7MNANNI5AN (Focal depth)

— ussapedfinsziiune (Buoyant force acting on pipeline)

= mmqwmﬁlﬂéfﬁumﬁaﬁa (Height of water table above pipeline)

= mmqqmﬂﬁmamimuﬁqﬁ’;ﬁu (Depth of the center of pipeline from ground
surface)

— Tumudanuooveniean (Moment of inertia of pipe)

o J

Y 1
= dgaveeluiunniia1 PGA uag PGV @114 (Ground amplification factor

due to site effect different for PGA and PGV)

= ﬁ?ﬂmﬂlmﬂﬁ?iﬁiy (Importance factor)

g [
duilseanivoussauaunvuzna (Coefficient of soil pressure at rest)

v Y
ILHTMVININUNAINATNIAAIVOITUAY (Length of permanent ground

deformation zone)

538z UBINBNOY 1UNAVDUITI008¢ 7 (Length of permanent ground

deformation zone)
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L, = 5282ANY1IVOIND (Length of pipe segment)

M,, = mmwmﬂimuuﬁ (Moment magnitude)

n,r —miimes vea Ramberg — Osgood (Ramberg — Osgood parameters)
N = 31U SPT (Uncorrected standard penetration resistance of the soil)

N},,Nq ,N7/ = LLV\lﬂmﬂ{Bearing capacity V0IAU (Bearing capacity factors for soil)

N o = é’mﬂizﬁwﬁimﬁué’m%’nmmﬁumﬁm (Horizontal bearing capacity factor for
clay)

Ny — SuilsEANTUs WUIABIAUMTIOD (Vertical uplift factor for clay)

th = ﬁ’uﬂﬁzﬁmﬁmﬁuﬁwu%’nmmﬁumﬁw (Horizontal bearing capacity factor for
sandy soil)

N gy — FlsEANTUS WA IRUNT Y (Vertical uplift factor for sand)

P = AgagAUDIIIAUN18TUNG (Maximum internal operating pressure of the pipe)

P, = nsemuinlfduiusaudenten1ue1Iv891e (Lateral soil-pipe
interaction force per unit length of pipe)

0, — ussnauasl fEuitusaudontiten1ue1vesne (Vertical bearing soil-
pipe interaction force per unit length of pipe)

0, = LmﬂﬂLLmﬁqﬂﬁﬁnﬁuﬁ{ﬁudwﬁmmmﬂnmmvia (Vertical uplift soil-pipe
interaction force per unit length of pipe)

R = SANYDIND (Radius of pipe)

t = ANUHUIND (Pipe wall thickness)

T = qmﬁgﬁmmza ﬂ@%’ﬁqﬂﬂiﬂi’ﬁﬂ (Temperature at the time of pipe installation)

T) = qmﬁgﬁmmﬂ%’amqﬂﬂmﬁa (Temperature at the time of pipe operation)

ty = ﬂ'wumﬁaﬂmuqqqﬂsiamjaammanizwins‘ﬁuuazﬁ}uﬁmuﬁ@ (Maximum
friction force per unit length of pipe at soil pipe interface)

Vg = AMNTOOALUUANUSIAIAUFIAA (Design peak ground velocity)

w = 33EJSﬂ’J”IiJﬂ’QJ}N‘ﬁfINﬁ%WﬂﬂWi%Eﬂﬁ?ﬂl@ﬁ%’uau (Width of permanent ground
deformation zone)

Z = Section modulus of pipe cross section

E4
4 = 1128MINVBIAY (Total unit weight of soil)
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— dutlszAnTusIBamiionuesau (Adhesion coefficient of clay)

— dudssAnmsvenesianngmngivesiie (Linear coefficient of thermal
expansion of pipe material)

= ﬁuﬂizaﬂﬁJﬂ31wlﬂ§8ﬂﬁﬁﬂau (Ground strain coefficient)

= yumauaﬂiwﬁnﬁauaxﬁu (Interface angle of friction between pipe and soil)

=13 Ny AN’ FIgAN1U8717 (Maximum longitudinal permanent ground
deformation)

= ﬂ'm@ﬂl,!,‘]J‘]Jmi‘l/]iﬂﬁ”JQQQQWMEﬂ’J (Design longitudinal permanent ground
deformation)

= ﬂ'mﬁﬂqﬂﬁ?qwgﬂmmLLU%gﬂmﬂ (Maximum transverse permanent ground
deformation)

= ﬂ'mammumimqﬂﬁ’aqqqﬂmmzmﬁg’}qmﬂ (Design transverse permanent
ground deformation)

— anunieatanualurionas saauazis e (Total strain in the pipeline due to
both axial and flexural action)

= AUIATEA (Allowable strain in pipe)

= mmm%ﬂmﬂmi‘wa;ﬂéfwmﬁu (Allowable strain for permanent ground
deformation effect in pipe)

— anun3eannaauuruay 112 (Allowable strain for wave effect in pipe)

— anueeatiaadunnsa 1 (Operational strain in pipe)

— anunseaTiAaa AL IR Ue e (Strain in pipe due to internal pressure)

9

— a3 oafinaTunNave s aHuAL 1% (Maximum strain in pipe due to
seismic action)

= mmm?aﬂﬁzﬁwﬁumﬂqquﬁ (Strain in pipe due to temperature change)

= guma"luﬁumﬁu (Internal angle of friction of the soil)

— anwemnauvenaunduay InIRAIAY (Apparent wavelength of seismic
waves at ground surface)

— mdutszAnSANUEIANIY (Frictional coefficient)

= anuAulumie (Stress in pipe)

= Yield stress of pipe material



