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Abstract:

In this research, a finite-element (FE) model including the track
superstructure and substructure components was developed for seismic
analysis of railway track in Syria by using abaqus feature, In the developed
model, the beam elements were used to define rails and sleepers as
components of track superstructures. Moreover, a series of lumped masses
with connectors was considered for modeling the ballast, sub ballast, and
subgrade as track substructure components. Every connector has stiffness
and damping factor, in order to validate the FE model, the results of seismic
numerical analysis were compared with the outputs of a lateral reference
study, the purpose of this study is to investigating the stability of Syrian
railways under seismic excitation.

Keywords: Railway, Buckling, Finite Element Method, Abaqus
Software, Seismic Analysis.



mailto:Mazen.alhamwi@damascusuniversity.edu.sy

rdaand) Ghaa - 1

) emat Jla (8 gl pnpaal) Lagladl) il anit
NS\

séial) dsaaf - 2

227 Ao Giluh dgag are s Gl 3 Ll Sl
et Jla (8 sl dpvaall lag ladl) jhiiul (3
e Al Colally dlial) cihlasy) of LS (J3W5 0
aill dunaa Ll e iad claaly S @3 (aaal) Ladl)
D) A8y dabans ) (5350 1385 cdash cady ) 7 L
b opal dlias LS @lind dnaal) Tagladll e
Gloless il w¥) LA e by (A laall sda Jlaiy
i A Apslad) el Ao Slaie Wl Al dsial)
BLSladlly Aadall cililee 8 Baganall ualiall dih e
~dalall

séuanl) duagia — 3

V) Jabydl (e Ganall dagie call

Laph alaat wly ol o all 235 a1 ys L >
(0esSLY) aling) Baganall yualinll

O 3Rl Ao je Al pe 3saill 134 Bilas >
Al

Glialgall ad grpa bd o zieaill gl >
Ayged) Bpypanll Loghaal) A b Badiaal

tygedl Lol Jagladl) A5 (e dadl -5

Jaglaall dalal) dcecsgall Aaslil) oaaal) Jaghaall 4<us Calls
DL b aagy laglin) o dandl A0l (e djgaadl Lpaaal)
Lk (5292) dska 25 19165 1903 ale o Lo

......... I Ll cas naad) Lghaall )l Ay

-

-dadlall
eJall L oail) Al cligKe aal aaf dnaall laglasl) a2
dl S ¢ (salai®¥) e all o dage 41K Jnsy
) gl e dpslatl 5T SC) Jall of bl
Al dall o LS gsally gadly Bkl JalS 5aY)
dles e Lol dales 03d yaledl) Lidle & 3yl
aabad) Jall Qs cp AV Alssll ogd ¢ agdll Lol
aabad) Jall Blag o oo SV scaall das e B)28
abaall ghbidl cp S g ailiadl elsu Jail) bl
[2]

O 22l Lgie i cdaall) BN 35k ddalak dy5u )
58 ity Lol goagl) 5,38 olguil laadly LS (g gaiall
e 2Ll Al i ae olia Lilly 8 I3 Lol
Jils (glale pale ) DY dilaial) gl g ol
ged) Gl (8 I Gigan AN G e Sy
& Aulie J3V) Gigan Ayl ciladall csi a8y Las s
& I il ThSs Lisey il «lally olaslly 52l
a8sia) Gally Bal) Cus (he dysue

Al Ao B Gigan e daalil) plalad) sl )
Ay Al sl S agaa ads «clyaal)g sl
2015 Ao a8 Lapand) Al A1) duxigh S
Laaal) A @yl e JWN jhlae e aall @iy,
Lphal) maa’ 3 45D cBlabes JLaa) Pla g el
Gigaal Sl sl (8l duali Gy ciga (e duusal
A0
vie gyl ball bl e gaaill e Gl s R
olal) (8 uint Gigan ey 8 Laa ¢ JIYH da jan



§ sl

=

JSEN 8 A age Mtia ) o) Bhaial) Jagladl) A<e s )

(1)

.....

pags
g A o s
1435mm

1050 (s pns diswa b s
mm

a

3] Gliiasally Adlal) Ay gl Dpypanl) daghdl) ASus (1) JSad)

sAlud) mayall clall -6
DAL coas Aaal) @S el BN bl (gyan
¢ A sl Jal e @lldg ¢ luall ) il palic
alie A 8y FlsaS Galsally Gluadll dades @ Cus
Loy o) Glida dadad o3 a8 ¢ lusall (gglall acadl
Lranall L€ (e dliden Al Glally cu ol cuas
ladinly A yad il aa LAY A3l 45)lie a3 JSA)

[6] i el HLARY) Aslla Aa

1ot Al sda e AN )

(__93:13;.1::; JLUAAS A_..s"}‘“l‘; @A}C-{SA—\ ‘):1‘92:3 -

......... I Ll cas naad) Lghaall )l Ay
«lasally lanyill e Jlaa) Jsda (oS 330) 5 doeay
(V) jglaall iy cdonilpivlg dals slaall o2

ASHD agall Ge) Glase — s La >

Ayd) — LAl L >

1] lalll 390l — (g)lSe Las >

Anan) ag adll A alad) dvssgall 1963 ple (& Ginal]
o Lelsha 4S8 5))) (55 el dine Lajiay dyyod)
Al sda Jual ¢ 1435) dellas dass (oS 2454)
Agdl (3lsalls Lty (LS5 e dug o) Sl e
Sl 8w saaly ddais 3 3halls By bl
dabie & @hall pe HaT Ly sl la Laylly ¢ 8,40
lelialse oL Aol o3a Laghad ety «JlaSod) — 3Ll
@ Al Al S o Al Clialsall ae (345
osbaall e Ly Ll cladlas paen i LY Ajs

g

:any)

coeS) Glase _cila eae +
Aol dgaall — (gHlSe Hsaa +
Al - A e &
Gl sgaall — pemdll — s jae
AED Gla e W

(GlSe — paen s *
ABHEN (e ans Hsas *
cpushyb — (GlSe )5 +
f@hed — s Hena *

(il - s e 4
AAI — syl eae +

f s 2aiilly Ayl a8 saaa dovaa Jaghd aag LS

.dLAS}.d\_”)S\ O )9 [
-LG‘)J_&:\AJW °
.ﬂj\)ﬂd—fﬁ—z\ﬁ)ﬂ\w °

.[2] A_?J}JM L'é;.im.l )LL\A—LE&AJL';”M °



PPN

2 Jlesall gAAJ.\S\ zisalll J<&5 -1-6

6] (guanll B jlual aapdl zisall (2) JEal
tad)l) g igaill ALl dgpall —2-6
PGA sy elia Jl5a¥ jie 40 Jsha z3gaill pmned &
(sl Aatlill gl ) a1 2 Aibide
58 dysaall (oall lly b Lay placadll 8 daslil) dulalal)

......... I Ll cas naad) Lghaall )l Ay
DY) ey ddass -

Ol 8 Al clasdall s -

GRS Gleadl) 8 Al L0 (o) il -
Ol eha Aaslll adall g8y (aill (S6g sy gaall

o Aanlll sl gy ly e sl i Ak -
Ol 3 i) Eygand Al sl 2l wa lacadl
Okl g3 e Sl

Laapal) Ll g agail Jlsal) yualind Basaall ciliaalgall (1) Jgaadl

[6]

Value
Parameter Unittype (per rail seat)
Type of rail uICe0* —
Type of sleeper B0’ -
Sleeper spacing (;) m 0.60
Rail mass per unit length kg/m 60.34
Sleeper mass (half) kg 150
Effective support length of half sleeper (/,) m 095
Width of sleeper underside (1) m 0.25
Depth of ballast (k) m 0.30
Height of the ballast overlapping regions (fp) ~ m 0.05
Ballast stress distribution angle (o) Degree 35
Ballast and subballast mass (half) ke 300
Ballast density (py) kg/m’ 1840
Rail pad stiffness MN/m 65
Rail pad damping KN-sim 75
Elastic modulus of ballast MPa 110
Vertical stiffness of ballast and subballast ~ MN/m 173
Vertical damping of ballast and subballast —~ KN-s/m 588
Longitudinal and lateral stiffness of ballast ~ MN/m 784
and subballast
Longitudinal and lateral damping of ballast ~ kKN-s/m 80
and subballast
Subgrade Ky modulus MPa/m 9
Subgrade stiffness MN/m 74
Subgrade damping KN-s/m  3LIS
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