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TYPE C \

RAIL ELEVATION (SEE PLAN & PROFILE)
P.C. CONCRETE SLEEPER
BALLAST 0.25 (MIN.) ~ 35

EMBANKMENT

GEOTEXTILE BLANKETING

;ﬂﬁ(l)

RAIL ELEVATION (SEE PLAN & PROFILE)
P.C. CONCRETE SLEEPER

BALLAST 0.25 (MIN.)

SUB-BALLAST 0.30 (MIN.)

SUB

BALLAST REPLACEMENT

RAIL ELEVATION (SEE PLAN & PROFILE)
P.C. CONCRETE SLEEPER

BALLAST 0.25 (MIN.)

SUB-BALLAST

0.30(MIN.)

BENCHED SURFACE

NEW EMBANKMENT FILL COMPACTED IN LAYER

COMPACTED EARTH FILL

PROTECTION AT EMBANKMENT (COUNTERWEIGHT)
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NEW EMBANKMENT SLOPE
(PROTECTED BY GRASSING)

Z|
)
/ 0.30 (MAX.)
EXISTING EMBANKMENT

SLOPE SUBBALLAST FILL

X e

HEIGHT VARIES

T
1 BENCHED SURFACE

7
T e ZA—
NEW EMBANKMENT FILL COMPACTED IN LAYER

SLOPE CORRECTION OF EMBANKMENT

COMPACTED MATERIAL

GABION 1.00x1.00x0.30 M.

GEOTEXILE TYPE B

SAND FILTER

MORTAR RIPRAP

#
PVC. WEEP HOLE @ 1" @ 1.50

2 6 mm. @ 0.30

7107 (6)

SLOPE PROTECTION BY MORTAR RIPRAP

NOTE

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
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BRIDGE STRENGTHENING

USE AREMA 2003 CODE

VISUAL INSPECTION

GROUPING

4

STRUCTURAL ANALYSIS

h ¥ h
DEAD LOAD LIVE LOAD IMPACT LOAD
v v v v v
SELF SUPER IMPOSED Steel Concrete
WEIGHT DEAD LOAD
v v
I=(RE-40-LY48)% For PC
WhenL =24 4m I=(35-L455%
WhenL=18m
_ v
I=[RE~16-180/(L-9}481% ¥
WhenL=244m For PC
T={14-{240/-0 6%
When 18= L =40.5m.
=02whenL=405m
v
Strength Evaluated For RS
1=LiT~D)
=060
v v v
RF=1.00 0.5 = RF = 1.0 RF < 05
O.K. STRENGTHENING SECTION
REPLACEMENT
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BRIDGE STRENGTHENING (cont.)

STRENGTHENING DESIGN

STEEL BRIDGE

v v v
MEMBERS MEMBERS MEMBERS
UNDER THE UNDER THE UNDER THE

AXITATL FORCE SHEAR FORCE MOMENT
v v
(P, +P. | s N M s
J = oL 11 _ J = IL _ f = 18 ) I
ML‘\ Sf, ! ;A" ML‘\ Sf,-Sp, 1/, Ao Tlsf-M, JC

k. J

Use AA to design steel section for
strengthening

CONCRETE BRIDGE
(Slab Type)

h J

Use Carbon Fiher Reinforced Polymer for
strengthening the Concrete bridge

Rehabilitation Drawing

4.
URUMNWAN 1 (MD)
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Ammsdsziivanimlagsinvesuaiuarmu aauaadlumsian 2 Tag'lda1 Overall Condition Rating

(OCR) 1nagodh 8
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Tunauil 2 : M3IATZVVNGNAZWIY (Typical Bridge)
a Y v A a o Y J Ao A (K
vInmMsasaeudzwIuluduwIs wazdoyanintydazwiuso iay shldnquussnindinm

4 A
1@ wunyfianazsiuvesazmuse Il lunaazeeladeil  wiouiaueaas Bridge Typical Tuusazane
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A v A Y 5
NNaenvue (3Naf — U14NY)

Bia NUIUMVVALWIU (Typical Dwg.)
DP 11

DG 13

TP 18

TT 1

RS 3

NNTAZINOON (NANSAH — DUFUNT)

Bia NUIUNVVAZWIU (Typical Dwg.)

DP -

DG -

TP 1

TT -

PC 11

RS 1

NumEazIuan A9V - uasilgay

¥iia NUIUMVVALWIU (Typical Dwg.)
DP 1
DG 2
TP 5
TT 1
PC -
RS -
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A9197 3 LAR4 Bridge Typical luusazans

a e o
Megeutia (598m - 1hunnd)

38+161.00 DP 7.65 3556 45+664.00 DG 7.00 XX10
45+664.00 DP 7.40 Xxx4 DG 7.35 XXX9
54+828.00 DP 6.00 4459 51+463.00 DG 5.32 5938
56+551.00 DP 7.05 5941 DG 6.00 5891
DP 7.35 XXX6 57+404.00 DG 4.75 5936

DP 8.00 5943 DG 5.00 5937

69+301.00 DP 3.95 6027 56+289.00 DG 6.00 5940
DP 7.50 6027 58+555.00 DG 8.00 5943

69+734.00 DP 7.65 6028 61+749.00 DG 5.90 6024
80+833.00 DP 6.40 XXx8 DG 7.80 6024
84+885.00 DP 6.15 6031 DG 8.70 6024
sum 11 Typical 64+964.00 DG 4.00 6026

79+195.00 DG 6.10 XXXT

sum 13 Typical

33+356.00 TP 16.00 XXX2
42+045.00 TP 12.00 6017
56+289.00 TP 12.00 6030 70+866.00 T 31.70 6286
57+404.00 TP 10.50 5944 sum 1 Typical
60+304.00 TP 12.00 XXX3
60+841.00 TP 15.00 5893
61+749.00 TP 21.50 6025
64+964.00 TP 15.00 6026 31+430.00 RS 5.75 =
69+734.00 TP 9.00 6028 54+828.00 RS 5.40 -
70+087.00 TP 8.40 6029 82+362.00 RS 4.00 -

TP 12.50 XXX5 sum 3 Typical
73+057.00 TP 12.50 5897

TP 17.00 5895

TP 11.00 5894

TP 19.30 5896
76+857.00 TP 12.00 5892
79+195.00 TP 12.00 5898
80+833.00 TP 12.00 xxx1
84+885.00 TP 12.00 XXX 1

sum 18 Typical

:lBridge Typical fRasLa3uing

M3191 3 uaAa Bridge Typical lMuAazans mamentvtie (S9dn-1humi)

TEC/PCI/MAA/PCIT 5-38



59uRTUaNY 58l (Final Report) TnseamsAnymazeanuuyeazdenszuyse Wiy i
r >4 d’ U r
sawnusalimalna ivenneszuvvudsnavuluvangunwariiuns

v Aa S Y o o Lo a A’ e A !
uaztSuana (NAA-TONIHLIUMY NNNSTU-RLUYUNT mwu-uﬂﬁlgw smzumw-zhnna)

ANSN 3 UAAY Bridge Typical luwsazans
NMeAEAzIUaan (NNNzdUY - RzL1dang)

018+104.45 PC 10.00 xxx1 017+150.00 RS 4.00 Xxx4
021+318.00 PC 8.00 5771 sum 1 Typical
021+318.00 PC 8.00 5771
022+756.00 PC 8.00 XXX2
024+500.00 PC 10.00 4595 015+871.00 TP 10.00 6063
026+112.00 PC 10.00 6067 sum 1 Typical
027+751.00 PC 10.00 4595
029+374.00 PC 12.00 6066
031+788.00 PC 10.00 3540
PC 12.00 3540
034+793.00 PC 8.00 XXX2
036+815.00 PC 8.00 4135
038+998.00 PC 10.00 5771
040+085.00 PC 8.00 4135
041+764.00 PC 10.00 xxx1
PC 15.00 XXx3
043+789.00 PC 8.00 5771
047+114.00 PC 10.00 4141
PC 15.00 4141
049+877.00 PC 8.00 4595
051+107.00 PC 10.00 3792
054+600.00 PC 10.00 xxx1
PC 15.00 XXX3
PC 15.00 XXX3
055+293.00 PC 10.00 4595
057+331.00 PC 10.00 5226 9

sum 11 Typical

|:|Bridge Typical NFaa3uASS

M15190 3 1@A9 Bridge Typical luuaazas memenz Tueen (Innzau-nziBansi)
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m‘a"N‘ﬁ 3 WM Bridge Typical lunsazans

NNEAEASTUAN(AAITY - unsilgu)

13+011.20 TP 12.00 4291 34+049.14 1T 90.00 6565-2, 7004-1
15+922.20 TP 10.00 4987 sum 1 Typical
16+444.06 P 10.00 4987
17+745.48 TP 10.00 4987
18+102.75 P 10.00 4987
18+583.27 TP 20.00 4997 10+714.50 DP 8.00 4306
20+821.00 P 8.00 4987 14+252.68 DP 8.00 4306
21+628.60 TP 10.00 4987 37+172.20 DP 8.00 4306
23+229.50 P 12.00 4137 43+990.62 DP 4.00 4981
26+563.45 TP 10.00 4987 sum 2 Typical
27+729.00 P 12.00 4988
29+373.00 TP 10.00 4987
30+482.60 TP 12.00 4137
34+049.14 TP 21.00 6565-2, 7004-1 17+095.20 DG 3.00 6565-2, 7004-1
42+623.95 TP 15.00 5223 19+994.13 DG 3 -
sum 6 Typical 24+647.13 DG 4.00 4981
44+618.00 DG 3.2 6330, 4301
45+900.00 DG 4 4981
47+395.83 DG 25 -
sum 4 Typical

:lBridge Typical ifeaiauiaa

M3199 3 1@A9 Bridge Typical lunaazans mamenz uan (@asvu-unsilgu)
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TuRaun 3 : MIIANZHIAzHaMIIATZHIATITS T
o Y
M3avelasIadaazu

a a =] { o ' o
Tuamududaanssulost Mgz Inseadunianududouniotvuialugrzdossians
o a P 1 Y 1 Y a
TaseadelugdvewuniassnndamansniigUsuguanvuzaie 1dlndifsainTaseadienss
& FIRY 2 ¢ v ' da &g 2,
wniga e lslumsiaszimsasuauedveslasaaseasmutazilgusannavu luguauaieg
Y
YOI 1ATIAT AN

v
v o

a o a o 1< aa a
ANUU m‘mm‘iwwTﬂid’s’f%}Nﬁ$W1u§ﬂ"l1/\|m3Jﬁ]$Gl%u‘U‘Umamtﬂuiﬂﬂﬁgw 3 NﬂLLazﬁl%}%uﬂﬂJm

e

a 1

FuaiuInsead U 1 3 (Line element) Iasmssonuuumsdiulielaseadsazmuanaziiansan

0w

o

=~ g; o I~ o 1 =~ v A
wminussnnae shminussnnas uazusanszunn Wunan vazludiunsilgudnany useduau
v d Y :‘ o . <3| a a .
nazusIaoeal HuNs9509 Tagliiminuss)nos (Train load) Huria U.20 39 1MazWIU (Moving load)
v Fd Y
HANSADUAUDIV InTeas wazwiurzeg luglussgegainaiulunaas FudiudzniunioFoniusa

i#UveVIUA (Envelope Force)

o 9 aa zﬂ ya 9
MNUAAADVIIA091ATIAT 19T 3 UA e lwns1z Ingaasng

Tn59a3199291% DP (Deck Plate)

Tn39a319929% DG (Deck Girder) Tn59a31992 WU TT (ThougthTruss)
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1 Y
nadsnnziitsnadlavasdesdeerne lildszuusa i duiu ormduly1dne ¥ szumlfiians
@uso 4 sz duldun vuausodimas e DMU  vuausa lWih EMU auausoainfiaa DL vuiuso

a1n vl EL
5.5.2 mﬁ%’ﬂmﬂi’m"lﬂ (Train provision)
5521 YoRMUANIITII (Performance requirements)

dotmualagnalilldun
) Yy A Y} Y o v Yy A
A, MAAAYINVDIADIADY LADIADANABINUVUIAANINAINVDIADIADULAZAY
n%14999519M1% “Major Rules”

v. N IAantsed IdeTesnd1 1000 was ANUNIVDIT VSN 25000/R Tagh R
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TiiaasiAu 16 Ay
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2 < o 9 A
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v o Jdo a a
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1 ] [ tg 9 9 1 a A a
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5522 wUIAANEINUAITD (Vehicle Concept)

(1)  VWIUTDAFAT19 (DMU train)
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f)  soaasa 1 a1 (1 axle-drive DMU train)

dunspudnuuzTasialvesso DMU naasdatearsil nsdliilu
VIUTDAHFATN 4 AU UAAZAUTIATDWUAATA TN UTZUVAINUVUIA 300 13351 ussarniuaadluniim
11841191059 DMU Daewoo Fauaazfuniin 51.76 @y (47.2 t_|_76x60kg) HAZUTIAIUNITIN (running
resistance) f11U29 1A11NgATUYDI TOKYU DMU
gAIRIUINUAD R = 517.6+3.8009xV+0.0506xV2  [kef]
= (2.5+0.0186xV)xW+(0.0269+0.0079%(n-1))xV2
W:  HIMHUNAI50 207.0 t

v anuisasa il nauas

n:  UIUID
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Characteristic curve of DMU train
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9U) FOAEATI 2 1WA UL (2 axle-drive DMU train)
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regenerative (N351231390 Tl fiAeudamindefeususonlimseenuuuadies iy Giminsanlaives

VUIUTO 4 AU MDY 174 A1)

% 1 A 1 Yy a = .
AI98N AD U E501 (qwm converter f1® Siemens)

MITAUVVIUID : T+M+M+T

syuy Trlvh . AC20kV/DC 1.5kV
vmrinsonldr ¢ 116 tons (33x2 ‘|35x2)
yiinsoan : 33 AU

hminsanag : 25 AU

o 9

Wmiinglagans 60,600 kg (1010%60)

WinveesnIieusINN  176.6 AU (116+60x1010/1000)

Anusagega ¢ 120 nlawas/a Tug

@ [l dyd A o [ 3‘ 0 1 1 3‘ o
@]'J@fJ'NutﬂUﬂiﬂlﬁ']Wi‘]Ju']ﬂUﬂl‘]J'ljJ']ﬂ U,@]ﬂ’J']llll@ﬂ@n\i"u@\?u']ﬁuﬂﬂﬁgil']ﬂ!
o o o A g ' v Y X o Uy o v '
60 a1 WM NN T UNANIINANVUANA 1IN UMTBONLDD TATIas 195991 141 1¥nasauieann

1.0 kWh/n Tans/ni
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501 v EMU

= A d‘ 9 d' dg’ 1 o v =S zé
ZJV]NLﬂElﬂTIil%U]ﬂ)’iEl‘1‘1/\11311‘V]’f]ﬂﬂLLUU"U“L!GlWJJﬂ'WWT]JﬁWEJﬁLLﬂQ PINTTIDDNLUVY

A J o VA o Ay o A o Y o A a o
luyiimeaniiviinsanlaion 30 au (9908 1NUDY 20 AU) eandns1nslenasnuauiemeususe v

AN IMANTUGITIUYI

FOULLHUIY

YUIUTD 4 AU

[

S e mae A
Wasms lumsaaimiiniagi

1% TA39831941D bolster-less
- AAFIUAD (2.6 AT —> 2.1 2.2 1105 )

- 2-stage reduction gear — 1-stage reduction gear

Mmlfihmingisnanas 8.5 du — 5.5 du

Y
WINUNVDITONIAAAL 5.9 AU —> 4.0 AU

Y ]
- 592N M ANAAIE NS UVLIUTD 4 AU A 19.6 AU

Y L:y 1 @
- 1% stainless steel JuFUTIUHANY
Yy A o % \ v Y o ¥ < Y
- WINADIHBMTTUNUSDIUALUDUY FIUKITNTDIZTABIMIAIEMANNAT Lag
v o v 9

1A o Y o o 14 o [ &£ [ - @ 1
- ’meumwﬂwumuﬂaﬂaﬂﬂ 2 - 3 dwau Fumnudszana 10 Auae

v
- MM NYeIT UMz UIINNININY 198.6 Au idunsidudnbuz e

= [ Y ' o a <] csd? Y
iasuulasfudanitneas LagnansAIHINIZIZIABAUNNNIZAVUAIY

Characteristic curve (EMU)
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“ 10000 | _siope ofloriginat—— PR —1.20%
\;<_ resi rceon 3.9 % 3.50%
I~ slope light weight
~—l_|
5000 — —
0
0 20 40 60 80 100 120 140 160 180
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M990 10 -4 szeznauAUMalUINazyIIMa

SLETHINTTHIEDH 10 DL 5 N, 2 naL.

New EMU DAAAUNN 337 AU 214 i 125 2w
198.6 t ANNIS IR 160 N3./B. 140 NI/, 100 NI/,
ANUEIREY 98 NIL./B. 74 NI/BU. 46 NI./B.

Siemens NANAUN 348 21 223 UM 129
EMU AN IR 160 NI/, 135 NI/, 100 NW./B.
2346t mmﬁamﬁlﬂ 95 NU./HY. 71 NU/BY. 45 NU/VY.

Daewoo DAAAUNN 478 WM 307 U0 179 2w
DMU ANNIS IR 120 N3./B. 100 NI/, 75 NI/BU.
ANUEIRGY 71 NI/B. 53 /B, 34 NAL/FA.

a dd?‘ =1 1 z 1 q 9
TEYLIAUAUNNAVUINGY 3 — 4 % INUY LLGIWWﬂ‘iﬂUlV\'“Iﬂ1 EMU su v 1

a [ a ] 9 Y I ] [ Qy A
L’Jﬁ?Lﬂ‘L&V]NWﬂﬂUiﬂllWﬂﬁ EMU LLUUL@N%%ETHJWQ’IJ?%‘Hﬂﬂwaﬂﬁu‘lﬂlﬂuﬂmﬂiﬂﬂ HazoasTIMIauilans

NAINUD199L 5L 1.0 kWh/R Tasuas/au
@ wuse laindreriasasns Inih (EL hauled train)
vuusa aindleisadns i s luvaiedsamalums ldusmsnaloa

9y o o a A £~ ] ' ~
W1ﬂ%ﬂ]‘ﬂ’3u5ﬂ EL Z’f1°ﬁi‘]J‘]Jiﬂ'l§‘§fth/‘l°]51uLll’0\1 (c]NlIi&’EJ$WN'§$1’?'JW\1ﬁﬂ'IUﬂ§$1ﬂm

£
4-5 nTawns) 0ATUINZABIFI NA1IAD MIDAVVIUTDITABITY (UsZUD 8 - 10 AL

Fouananszninsamanamadiusaiiainliih de Mdsdunaon dmfunss
mﬂqaquu"lajﬁawhmmﬂ’ﬂw1ﬂ1f1wﬁﬂa§,i1uizﬁuzﬁﬂaﬁu Fuiuraunon adnesion Tuduvesdie
Fuag thminmansiidy 20 §u vazannInoenULUIAINT 4 a1 viinliiy 80 fu Faausaldanain
Y119 4000 kW I8 nazvmnl¥dmsusonnusigann Sadsoruiindu 6,000 kW HALTIANGIGATL

Uszana 24 du wielndiRes

winldiasedns llihdmsuusmssomuiies nazand Tasans S1uau 8 - 10 §

anuiEIfiamsgegawiidy 120 Alawas/4Tue S0 2,000 -2,400 kW Aifivawe winvz 14iile

v =2

mmﬁa’qa 160 A Tawas/4 Tua 92dealfigand 3,200 — 4,000 kW
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E4 1
nsldeantinaasdiedadmsuse Il EL deandTlasans 8 § (EL s2dv 2,000

kW + 4 Tagas 330 Au)

Characteristic curve of EL train
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20000
Jraction force
% 19000 \ Force
\_E ////
o L — Levenl
g ><———/""_ % slope — 1.20%
= 10000 ] N - 2.50%
\\ ///
/>< </r2 %| slope
__/———“//_-——_ \\
5000 —
//
__/—'//
L ——teVel
0 |
0 20 40 60 80 100 120 140 160

speed (km/h)

] [ a dyd a o
ﬂ'ﬂlll'i’Jq\iﬁiﬂluﬂ’ﬂulﬂuﬂiﬂle'ENiﬂ"lV‘I"'UH'J‘L!u 8 140 ﬂTﬁLiJGﬁ/“lf’ﬂiN LagNan1g

E4
v A

o a <
MunszeznanauNaluail

M99 10-5 szaznauauMeluunazyIama

SLETHINTTHIEDH 10 N3, 5N, 2 DAL,

EL hauled NANAUNN 403 WA 260 WA 155 Ui
Train AN IR 140 NI./B. 120 NI./B. 85 NUL/WU.
8 coaches AuEmac 83 NIL/F. 62 /B 39 NIL/BN.

Siemens NAUAUNN 348 U 223 WM 129 W
EMU ANUISg9gA 160 NI./¥3. 135 NU/FY. 100 DAL/,
2346t mmﬁam?{a 95 NN./FU. 71 DU/FY. 45 NU./BY.

Daewoo NANAUNN 478 Wi 307 2w 179 i
DMU AN 120 N30/, 100 A/, 75 NI/,
AuEImac 71 NI/BN. 53 /B 34 NIL/B.
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Wnuidevessa EL 11w 3,100 kW 1szansnmazlndineanuse laih EMu

] ]
2 S

HuY 8 guesaenieimaeuglTTugil e luninuifideni useanazminu uaso EL (410 Au)

e Wi EMU 8 (470 du) udiiussangagaazdinaniszaunm 24,000 kef (dmsuse Trlih EMU

IR 40,400 kef) UATNIANIS WAY 50 A lamas/4 Tue 50 EL9N603139g4n 7
) olimalna (LD train)

fiso T lnavarodszianldedlunmsse Iula Falumsanuuwudanmsdfians

IAUTD (train operation diagram) JaNa1sanvuIusal 2 Yszinn fe
A, YUIUTDALEATIS (DMU train)

o g = u'J A 9 = v AN o W
dmsusedyasiana lveidenldsofsasia TOKYU DMU 4 au) uN1a3

o A Y KXy ' L Ao o 9/
YULADDU 235 LTI BIUDYININTD Daecwoo DMU HINNIAN 298 115NN

o

Y
myfnalddeyanans 1l

U

ﬁ”mﬂ’ﬂm"lw 174 @4 (VUIUTD 4 AW) : 3.5x4 =174
vhminsaluanmmsiusms 353 fu
simindTaeans 8.2 A (146x55 = 8,030 kg)
usIdUMsTUIRADY :
ATMIMUIN : R =435.0+3.2364xV+0.0506xV2  [kgf]
=(2.5+0.0186xV)xW+(0.0269+0.0079%(n-1))xV2
W Ahmiinsn 1740 du
V:Anusige  km/hr

n: UIUTD
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idunsnudnbue :
Characteristic curve of DMU train (4—car)
12000
N
10000 [
8000
. ctjon force of
h) TKYU D
X
g 6000
S
Y- \
4000 1'-2_0_0/
=< |
< I~
~__ |
2000 —
o
——//—_- .
—_— | resistance on level
0 |
0 20 40 60 80 100
speed(km/h)

120

Force

Daewoo

Level
—1.20%

< Yo ' )] <3 =~ a o
"I]WﬂﬂiTV\IL‘H‘Lﬂﬂ“]fﬂl"l]i!ﬂﬁﬂﬂﬁiﬂ%ﬂﬂllli’J’qjﬁ’sjﬂ‘ﬂ 120 ﬂIﬁLiJGIi/“H’JT?N YUy

o A < 1A a ) d" o 14 9
ANNAATUN 12% mmgsaﬁuqaagﬂﬂizmm 50 ﬂiam@]‘i/ﬂﬁlillﬂ HINIINU ﬂﬂqﬂllﬁﬂﬂlﬁuﬂiWV‘l"U’ﬂﬁﬂ

Daewoo DMU (v12u50 4 Ain) Tdm5ud1seedie doyamarildlumsdnamaluaisian 4-1

V. YVIUTDNHIINTAINASA (DL hauled train)

dmsuso DL Taemlezidonldsonadns GEA awngueanissn lvla

sasnIHIAnamsoaIng lasa1sviina 800 du luuuszd (Anwaiadugaga 12%)

Y
WINUNVDITDINT

12910

4Tavans 800 Au

uiqéfmmieﬁumﬁau

86.5 AU

: 1 = 2.50+0.0004xV2+0.003xV2xF/WL

WL =86.50U, F=12.0m" (3 mx4 m)

R =216.25+0.0706xV2

: r =1.56+0.0075xV+0.0003xV2

R = Wxr = 1248.0+6.0xV+0.240xV2

: R=1464.25+6.0xV+0.3106xV2

[kgf/Au]

[kef]
[kgf/au]
[kef]
[kef]
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Characteristic curve of DL train
30000
Traction force ﬁ?
25000 | ___——T7Cs800t25%
] FC 1500t 1.2%
20000 [ Force
[ Level
2 — 1.20%
% 15000 = e
9 PCEO{_]_L%/ 2.50%
5 | 1T
« ——FC 1500 t
10000 —FC12%
><//
T~
\
5000 —— FC 1500 t, Level | —
/
L PC 800 t, Level
0
0 20 40 60 80 100 120
speed (km/h)

Y [
idunsmpudnyae

I Y o U 9 I P a ) le;
vinns i ldganuiinmsldanusigegan 100 dlamas/aTue 1
' 9 o A 3 1A a ) v
ADUY NN HazUUANUAIATUN  12% anwEraugaogiiszanm 40 AlawasanTue ey ldudas
iduns e suuIusadua (@1n 1500 d1) Bdwmsusreoslunsmliuferdy
(6) VUIUTOAUM (Freight train)
Hvurusoaudmareszanldeglunissalva Tunsanuumudinisiduse

Tannsanvuiusadumae lii

v
hiinvesdaudl 1,500 au

u

50%I810 . GEA loco.
v o A
LINATUNITUULAADU :
F0HI0N © 1 =2.50+0.0004xV2+0.003xV2xF/WL  [kgf/t]

WL=86.5t, F=12.0m’ (3 mx4 m)

R =216.25+0.0706xV2 [kef]
Windaud 1,500 U ;1 =2.60 +0.0003xV2 [keft]
R = Wxr = 3900.0+0.450xV2 [kef]

9 o A
U,'i\?@1Uﬂ13mﬂlﬂaﬂuﬂlﬂﬁﬂlﬂ’3uiﬂqw :

R =4116.25+0.5206xV2 [kef]
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@ ~ = 1 <
ngf’uﬂsMﬂmaﬂymzuﬁﬂﬂumwn 10-12 ‘D'lﬂﬂi11/‘]‘03!,141!’)1?1’)1%!,‘5’311\1?!@6“@\1
a a @ 1w a o < ! @
YUIUTOAUADINATUA 1,500 Au Ul szanm 70 A lawas/An Tus nagmniduganieenanuaiadu

I Y a )
12% ANULITITUAAITININY 22 ﬂIaLiJﬂi/"lf'JhN

o X
553  msdagesali (Train Procurement)
553.1 vum3a 1W#1 (EMU train)
Y ¥ Y
so IWihazdeadullaudosmuadiumsiinu daiu Qeuludersuudaae liil

N, MARAYINNYDIABIADUILADIADAAADINUIUIAANUAIVDIADIADULAZAIUAI
VOIT AN “Major Rules”

o 9 1

v. nnalaaniisai Ielesndn 1,000 as ANNAIIU0IT19vEeMINY 25,000R Taegh
A v A A ] I £ 9 A 9 2 @ o 1 dy Y %

R Ao sau ivdleilumas dedoasuazdotaoandanuaninaanail 1d anuevesdisndssuia 20

a3

. SadidrgavesIduminy 400 was ludumandn uaz 100 was Tuusnulsaon
A
a

v ) = =2 9 Y v v [ U dy Y
FONUIIULASNINYAN HIadL auﬂmmmﬂuﬁmwmﬂmm%

4 ANNFUGIEAUIMIHENINING 35% taslinaruidunieiinnudugedanan A
11 Taw Tvesrrameniinnuduasna iminy 600 was (ANNeIFIgaz lihu 1,000 was)
v Y v
v. hmdnmangaga ldaasnu 16 du Tasazdesduaniminmargegaainiiimin
v 1
soulawaziihmin lagensanmuuudaminu 20 Au/mu
B, ANUNANTINAY 1,000 Hadwas
< a va 9 T o Aa o
¥ ANuFNIPIaMsgagaszAaIny 120 flamn /¥ Tug
Y Ao A g yx A A vq 9 ¥ a
¥, zdeluusomnnee lilanudedoguaz 1419 Idweiios
v v a4 A o
2. A2INYVRIGI0 lagasazdeszuia 150 Aulagindy $9A1UAAINTIUIY
¥ @ o 9 A
A laga31iaayIuIuE laga1sgu (4 AU/MITIUNAT)
v o Jo a a
Q. ANUANRUTAVNIUNAT (NUFAIGI 1,100 Haauad)
1 [ [ A" 9 Y 1 a A a
Q- ANuuANANTZAUYeITIUAINUNUTD Iazdesioandi 50 Tadwas Tuannzilng
v Y 4
2 FOIILUIAITTHINVBUNUIUFA WAz UToUT A szgIzdetadluria 50 - 90
Nadawas Tuannzing
Yy 9 o Yy 9 Yy A ' 1 4 g
3. Uszgautnavessa 3IuszganeazAeIlnINnd 4 Uszgaeniadin Uz

Y 9 9 | ' a Aa v ' a a 1 A a
mumn%mmgﬂu%uﬂﬂﬂmummwfm 1,300 yaauag HAZEINN 1,900 yaatuag

o § " 1] o I
W $wusolu 1 vwaudesigaminu 6 su (@nnziinndull1d)
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Reuluiuandmsusa lvlih EMU 1dun
< 1
a. eneduaaduszuyliih Ac 25 kv 50 Hz 145zun981 catenary ALY LA
. . ! 3 o
supplied tension v095zu IWhervasuain 22,5 kv fu 30 kv 18 s0lWihezdesaeandesiuszuy
o A
AINal
U, AINGIVDA contact line V04 catenary 191/asu/at0gIzNINN 4.6 - 5.4 WAT Hile
NNILAVIN
v v Y o ¥ = A o a A @ 4
A, @I09I09zABIIIAIETUANaTaRA YiTedagililsudannsa
I v
1 ANULYULTIVRIAINT 92 A0INULTINAYIA 1500 kN
2. ANEMveIVLIUTovaE IR UTMsUseana 200 was (FmSUvLIUN 10 Au) A lu
o a 9 A J a}al 9 Y
anumsaipnmuzAvudouassodosuuInliieliden
Y o Ao Y v Y 9 o
R 92ARIIANIIY Taaes TuuuIevINUAUAUI19Y894950
Yy o 4 9 A4 q Yy a £
%, vzdvalimuFouszring Iaemsive1dg Tasasawsamuliin ldaasauuiu
o v < ad o L A qoyy < oy v v i~
%, fr0vzdsandanssuaziiimiinu suield ldauiiszdea g lassadrsunn 1l
bolster beam
. S . .
fil. 3%V secondary suspension %zﬁmlﬂuizuu air suspension
. zdoliszuulsuemaazszuuoamenenieluse T
- sruvmnvzdesld AC asynchronous motors, inverters 8¢ PWM converters 1% IGBT
(Insulated Gate Bipoler Transister)
A Y Vo o A o Yy a1y o 2 o
9. eldldmduiiesme szuuaInvesuLIuITD 6 AUIZAealind19Tios 2 @1 HINKIA)
a a 1o A o A A o A A I @ A o Y o o =
adeuaz lidhau Sndfimaeszamsadunaousaivssnn@uauiu ldsaoriidald1d dwmsunsal
YUIUTD 10 AU ulsEUUAIniade vuiusoazdesasaliuims lamwnd ludsaariidatenialae
9
annua1naeiminussnnluanin w2
3. A0l Regenerative brake, friction brake Lii& parking brake

v
M. 1WIATIMIUIOA (parking  brake) %zéfmmmmi"uﬁmﬁ’ﬂmsnﬂwmuuuuumq

T
=

aafuiinniga ldeenaiunad lunsainlud Trldh
Al Friction air brake 9z@03gnaIunuedaeniulusauaaz Ay

a v v o
. Lﬂiﬂﬂﬂlﬂuﬂgﬁﬂﬂisﬁ air brake MUY

dionazanideu ludanandedundl vuausa T EMU fmingauigaiiudde lai

AMTVVVIUTD 6 AU

Td+Mp+M+Mp+M+Td

lunsalvuIuse 10 Au

Td+Mp+M+(T+Mp+M+T)+Mp+M+Td
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£

nidnsanarvessounazau

Taofi Td : @rineiiifesnudy
Mp : é’mﬂ‘ﬁﬁ pantograph L& transformer, converter LLi¥ inverter
M : é}mﬂﬁﬁ converter IlQ1¢ inverter, auxiliary inverter
T : @Wa
Tc 30t
Mp 38t
M 38t
T 27t

Il v
’dilll@ﬂ?1hﬁ%6@59lﬂ1ﬁﬂl§1ﬂﬂﬁﬁ 150 AUABAY (9 iU = 150x60) Fa1Iminse Ivimidy

6-car train 266 91

10-car train 432 @1

USIANGIEATMTUTONTIAY  : 14,700 kef (144 kN) Tag 8 motors , 1110 19 Tao 2 - 3 Wiine

19,600 kef (192 kN), il 1% Iae 1 wiiqe
MdsvunapUYDd 8 UBINDS 1,600 KW (200 x8)

9 dyw Y ' 2’ o v @ [ -7
ﬂﬁ‘l’\lﬂmﬁﬂHmgﬂlﬂQSEIIIW‘ﬁWN@NLLﬁﬂQ"UNﬂN nidnsoavesvuiusn 6 AN

Il v
212 AU cdﬁqﬁﬁmﬁmi’aﬂmwsﬂmmmammmﬁmuqaismgwm (MDY 268 AU = 174 + 94) ANIAS

o d‘ Y A 1Y d! = a a 1 Qy A [ 9 1
TundouvesszuvaIn Indifeeny G]Nﬁ11']EJE]\ﬁJ33ﬁ‘Vl‘ﬁﬂW\I@:Qﬂ’ﬂlm%ﬁulﬂﬁﬂﬂWﬁQ\ﬂuuﬂElﬂ’)']
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5.5.3.2 EL (Electric Locomotive)

E4
v A

soraan Iihazdoudlu lamdosmuanialudumsian Fudou ludermuiludd

N, MARAYINNYDIADIADUILADIADAAADINUVUIANIUNIIVDIADIADULAZANNAI
VOIT 1A “Major Rules”
1 { ASsY Y ' v Y P~
Aaniisea TAelosnd 1000 AT ANUNINVDITNVEBNITU 25000/R Tash R

@ A 9

A ~ ' < £ g Y 1Y @ J dy Y ¥
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q

A, Sedraavealaunmny 400 wasludumaran vaz 100 wasluusnalsweasou
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1 4
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Diagram(Nakhon Pathom ~ Chachoengsao, DMU, 2022) — Standard
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Diagram(Nakhon Pathom~ Chachoengsao, EMU, 2012, Off-peak) Standard
Express
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Table 45 Station and distances of South line
Mae Khlong Line Chainage Distance Stops Stops Stops
Station New Station Standard Express Long Dist.
Start Diversion Line 0 0
1 New Maha Chai 42 0 X X
2 New Tha Chalom 9.3 5.1 X
3 Nok Lek 12.4 3.1
4 Bang Si Khot 13.5 1.1
5 Bang Krachao 15.5 2.0
6 Bang Bo 17.2 1.7 X
7 Bang Tho Rat 19.4 2.2
8 Bang Kalon 21.5 2.1
9 Ban Na Khawang 23.1 1.6
10 Ban Na Khok 26.1 3.0 X X
11 Ban Khet Muang 29.9 3.8
12 Lad Yai 344 4.5
13 Bang Tabun 36.1 1.7 X X X
14 New Mae Khlong 40.3 4.2 X X
15 Ban Kunthak (A3-1) 45.9 5.6 X
16 Ply Pong Pang (A3-2) 52.8 6.9
17 Wat Yang Ngam (A3-3) 55.5 2.7 X
18 Pak Tho 60.8 53 X X X
Average distance of Stops 8.1 14.2 28.3
TOTAL Mabha Chai - Pak Tor 56.64
- ARIAIUANMSIAUID 1
ﬁqﬂmﬂmmﬁusmi@”lﬂf:gﬂuﬁm%uﬂ 2555 Tagldduaniianas
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1 Jd o
L qmma%’wguwaumqa

®  UARE31991A1T Park and Ride

® Jquned %}1 3 Intermodal Transfer Facilities

F1azPeaUe Il sz AT IAMLIaNU Tes ez 1mItuend AN aaAIRInT 19N 1 09 4

4 Py & 9 4 4 sy a
ATNN 1 ﬂ331]Tmi1ﬂW?Hﬂf]ﬁi-N\11uIﬂ'ﬁ“LﬁgﬂWﬂ-linJfNﬂuﬁWﬂLﬁuﬂ(“ﬁrNiqﬁﬂ'UTﬂﬂv}f)

wlola

IETTRTY

31U

SwvnANUlgEIazeIMs

7 310M3 370 NINIYG
1 \ﬂuﬁ'lllwlﬂ LS 1 10,000,000 10,000,000
2 [ewTemvesnasa il

21 | swTassadedmSulfuljanunmau 1 Track Km - - -

22 | awlassadedmiuliilganunimau 2 Track Km 37| 250,000,000 | 9,250,000,000

23 AMWAUDN 1 Track Km - - -

24 | UAUDN 2 Track Km 37 10,000,000 [ 370,000,000

2.5 Q'miﬁJ'lUf;W Km 60 500,000 30,000,000

26 | ewh Km 120 4,000,000 [ 480,000,000

27 [rwduyamuni i 1 Track Km - - -

2.8 amﬁwgﬂﬁuﬁﬂﬂﬁq 2 Track Km 37 2,000,000 74,000,000

10,204,000,000
3 [ewagmuas Inssadiavesnssaly

3.1 usnlaezaiuanuuidassaznu anuenaie i 20 wes Each 20 1,100,000 22,000,000

32 amiﬁu1]qmauﬁ?ummwﬁmﬁﬁzwm AVINIFI 20-50 LUAT Each 1 1,500,000 1,500,000

33 | ewmdSudgwazaSunnuudasiaznu ANNe1Te 1NN 50 was Each - - -

34 | ewlaseadreensed 1 Track Km - - -

35 | awlaseadeensed 2 Track Km - - -

3.6 A Insead1eenszdufi 2 Track Km - - -

3.7 smazvd i Each - - -

23,500,000
4 lowTesyIassadsvosmananiuazouy

4.1 AuauuReIhY 2 Ye193193 Km 5 10,000,000 50,000,000

4.2 QUALWIU U-Turn 1 ¥9995195 Each 1 40,000,000 40,000,000

43 Azt umasa il 2 ¥ov3193 Each 3 90,000,000 270,000,000

44 ALMUAWAUTY Each 7 7,000,000 49,000,000

4.5 uneasanagn il Each 2 270,000,000 540,000,000

949,000,000
5 |luems

5.1 ﬁmﬁﬁzﬁmﬁu Each 13 131,000,000 1,703,000,000

52 anflonszau Each - - -

5.2 guioutig Each 1| 550,000,000 550,000,000

53 8117 Park and Ride Each - - -

54 Intermodal Transfer Facilities LS - - -

2,253,000,000

6 |omdremsisalinn LS 1| 100,000,000 | 100,000,000
7 ?J;‘LIG] LS 1 20,000,000 20,000,000
120,000,000

13,549,500,000
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. v
A13190 2 Uszananmmneaisnu lesuazemsidesduasns Tuoen(uinne du-nugans)

i 3103 witeda | Usum | e 390 NIBIHS)
1 J'I‘L!‘V%’J"lﬂ LS 1 10,000,000 10,000,000
2 [owTesweamasa’lvl
21 | swlassadedmSodiulgmanman 1 Track Km - - -
22 | swlassaddmsulfuljanunmau 2 Track Km - - -
23 | WAUN 1 Track Km - - -
24 | UAUDN 2 Track Km - - -
25 | vwszanei Km 54 1,000,000 54,000,000
26 | v Km 84 4,000,000 | 336,000,000
27 [rwduyamuni i 1 Track Km - - -
238 ﬂuﬁuﬂmﬁuﬁﬂﬂﬁyn 2 Track Km - - -
390,000,000
3 JemazwuazTaseadeveamsse Il
31 | ewdsudgsazasunnuudans sz anuenaas Lidu 20 was Each - - -
32 | ewlfudgsuaze3unnuudans e ANNB1T 20-50 AT Each - - -
33 | wlSuiljaezeSunnuedussaznu AuenEe 1R 50 was Each - - -
34 | swlassadeonsedu 1 Track Km - - -
35 amIAseadNensEA 2 Track Km 13 350,000,000 | 4,550,000,000
3.6 amTassaduonszdud 2 Track Km - - -
3.7 sz i.d..... Each - - -
4,550,000,000
4 |emTes/Iaseadnveanianaduazauy
41 | cwauudesu 2 eseses Km 9 10,000,000 90,000,000
42 | QudznIu U-Tum 1 99993195 Each - - -
43 Quagnwidunesalil 2 fessies Each 4 90,000,000 [ 360,000,000
4.4 AznuAuAUIY Each 11 5,000,000 55,000,000
4.5 aunaeamasnlil Each 4 270,000,000 1,080,000,000
1,585,000,000
5 |owenns
5.1 amﬁssﬁu‘ﬁu Each 13 204,000,000 | 2,652,000,000
52 doilonszau Each 3| 350,000,000 | 1,050,000,000
52 guioutig Each 1| 550,000,000 | 550,000,000
53 ©1A17 Park and Ride Each - - -
5.4 Intermodal Transfer Facilities LS - - -
4,252,000,000
6 |ombrwmsisalinn LS 1| 300,000,000 | 300,000,000
7 ﬁluq LS 1 20,000,000 20,000,000
320,000,000
SIMMIANUEE Az 11,097,000,000
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a (B g 4y o, ' 2 o
ATNN 3 1]5311']'[;1!5']?]1?1Wﬂ@ﬂﬁN\TINIFJ‘ﬁHLﬁS@WﬂTiL‘Uaﬂﬂuﬁ'lﬂﬂgﬂuﬂﬂ(cﬂﬁﬂﬂﬁﬂ‘]ﬁu’uﬂiﬂin)

b 3183 wieda | Usmm | swnmiae 3 [GRUNEY
1 ﬂuﬁﬂﬂ LS 1 6,000,000 6,000,000
2 [ewTlesveamasa’li -
21 | swlassadadmsulSosananiwdu 1 Track Km 41| 60,000,000 | 2,460,000,000
22 | swmlassadedmsulSuilegunindu 2 Track Km
23 | awAuay 1 Track Km 41 6,000,000 246,000,000
24 | QAU 2 Track Km
2.5 ﬂui;‘:‘lﬂﬂﬂ? Km 41 500,000 20,500,000
26 | ami Km 82 2,000,000 164,000,000
2,890,500,000
3 [ewagwivuas Taseaseveaniasa il -
31| swdsulaezaSunnundanssaenin anwenaae idu 20 was Each 13 150,000 1,950,000
32 dmﬂ%‘u1Jqduazm?nmmu%mamxwm AINY1IBI 20-50 1UAT Each 2 1,200,000 2,400,000
33 | ewdsuljuaziaSuanunduseasinu Ame1%3 1A 50 wes Each 1 3,800,000 3,800,000
34 | swlaseadreonszd 1 Track Km - - -
35 | ewlaseadaenszd 2 Track Km - - -
3.6 aTasead1eonsEaud 2 Track Km - - -
37 sz i, Each - - -
8,150,000
4 |owTesyTassadavesnievalauazouy
4.1 AUULRRIRY 2 ¥99957193 Km 40| 10,000,000 400,000,000
42 | 9WdgWIY U-Tum 1 $9995195 Each 19| 40,000,000 760,000,000
43 nuazmutumege 1l 2 o313 Each 1| 90,000,000 90,000,000
44 azruaALAutY Each 3 5,000,000 15,000,000
1,265,000,000
5 [owerms
5.1 amilszduit Each 11 204,000,000 [ 2,244,000,000
52 aotionszay Each - - -
52 guiromig Each 1| 504,000,000 504,000,000
53 91917 Park and Ride Each - -
5.4 Intermodal Transfer Facilities LS 1 - -
2,748,000,000
6 |nudemmsalng LS 1 6,000,000 6,000,000
7 '?)“uc] LS 1 12,000,000 12,000,000
18,000,000
TvnaNulesaze s 6,935,650,000
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. Y
3199 4 MmaszananamaneainuTesuazemsiiesduasld@aunmde-1inme)

b 318M3 wieda | US| swnmiae 3 [GRUNEY

1 \ﬂuﬁﬂﬂ LS 1 6,000,000 6,000,000

2 [ewTesveamasa’li

21 | swlassadadmsulSosananwdu 1 Track Km

22 ulassadudmsulSulieunmau 2 Track Km 3| 120,000,000 360,000,000

23 MUAUDY 1 Track Km

2.4 QUAUDN 2 Track Km 3 12,000,000 36,000,000

2.5 \ﬂui;‘:‘lﬂUﬂ”W Km 59 600,000 35,400,000

26 | ami Km 118 2,000,000 236,000,000
667,400,000

3 [ewagwiuuaz Taseaseveaniasa il

31| swadsulaeseSunnundansaaenin anwenaas idu 20 was Each

32 ulfuiljaagiadun Ui saeEnIL AWETN 20-50 AT Each

33 | awdsuljuagiaSuanunduseas i Ame1%3 1A 50 W Each

34 | awlaseadeonsedu 1 Track Km

35 | ewlaseadaenszdy 2 Track Km 8| 300,000,000 | 2,400,000,000

3.6 Q'Iui’ﬂiﬂﬁ%ﬁﬂﬂixﬁlﬁéh 2 Track Km 45| 200,000,000 9,000,000,000

3.7 gAY ANem 350 AT Each 1| 200,000,000 200,000,000

38 awazmmdnsiiuinass Amen 250 A3 Each 1| 150,000,000 150,000,000

3.9 NuAzIUIURaeIEIUNEU AN 150 AT Each 1] 85,000,000 85,000,000

310 | awuazmnudiuaaeuminand ANNE 120 WA Each 1| 70,000,000 70,000,000

11,905,000,000

4 ﬂuiﬂﬁi/IﬂiﬂﬁgNﬂﬁNVIN‘ﬂﬁ’NLLﬁ;‘ﬁﬂuu

41 | cwoundesiv 2 Jesses Km 50| 15,000,000 750,000,000
42 | 9wamu U-Tum 1 ¥9993195 Each -
43 ez unege 1 2 ¥eases Each -
44 azvuauAuty Each -

750,000,000

5 JIUBINT

7

5.1 anfiszauiy Each
5.2 aontlonszdy Each 18 | 350,000,000 6,300,000,000
5.2 AU ﬁcﬁauﬁﬁa Each 1] 504,000,000 504,000,000
53 91717 Park and Ride Each - -
5.4 Intermodal Transfer Facilities LS 1 - -
6,804,000,000
6 |amdrwamsallna LS 1 6,000,000 6,000,000
7 fdJ‘u‘] LS 1 12,000,000 12,000,000
18,000,000
ERITGE 20,150,400,000
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5.74  Communication System l/aZ Mechanical and Electrification System

11U Communication System (1¥ Mechanical and Electrification System w5EneURIBNUNED
A199) 91 a0 l1i

® [and acquisition

® (Civil Work (** Refer to Civil & Arch. Breakdown).

® Track Work (Rails + Sleeper + Ballast)

® Station Facilities

® Electrifications

® SCADA

® Communication System

® Signalling System

® Automatic Fare Collection System

51082199AU09IUYTLTUINTINIMLIAGNY  Communication System I8¢ Mechanical and

. . 3 o
Electrification System uentludenaaaIagil
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A v Aa 9 =
- @umUD (SIFA-UIUNY)

North Line (Ransit - Ban Pachi) 60.2 km 15 Stations
Ransit - Ban Pachi (At Grade Section) 60.2 km 15 Stations
. .. |Unit Cost | Unit Cost | Amount in Amount in
No. Type of Works Quantity | Unit inm.THB | in m. usD m.THB m.USD
1 |Land acquisition 512,500 m2
2 [Civil Work (** Refer to Civil & Arch. Breakdown) 13,549.5 330.5
3 |Track Work (Rails + Sleeper + Ballast) 5,183.2 126.4
3.1 Ballastless Track (Slab Tracks) 0.0 km 41.0 1.0 0.0 0.0
3.2 Ballast Track (Rehabilitation) 60.2 km 41 0.1 246.8 6.0
3.3 Ballast Track to be improved (Rebuild) 120.4 km 41.0 1.0 4,936.4 120.4
4 |Station Facilities 15 Each 125.6 3.1 1,884.0 46.0
5 |Electrifications 2,180.6 53.2
5.1 Traction Return Feeder 120.4 km 10.3 0.3 1,234.6 30.1
5.2 Bulk Substation 1 Each 471.5 115 471.5 115
5.3 Auto Transformer 6 Each 46.8 1.1 280.8 6.8
5.4 Station & Signal Related Power Supply 15 Each 12.9 0.3 193.6 4.7
6 |SCADA 60.2 km 273 0.7 1,643.5 40.1
7 |Communication System 3,157.0 77.0
7.1 Line Related 60.2 km 30.8 0.8 1,851.2 45.2
7.2 Train Related 12 Each 9.3 0.2 111.3 2.7
7.3 Station Related 15 Each 36.9 0.9 553.5 13.5
7.4 Fixed Cost for Communication System (20% of Total Comm. C 1 Each 1.0 1.0 503.2 12.3
7.5 Installation Cost for Communication System 60.2 km 23 0.1 137.9 34
8 [Signalling System 60.2 km 30.8 0.8 1,851.2 45.2
9 |Automatic Fare Collection System 1,547.8 37.8
9.1 Station Related 15 Each 92.3 23 1,383.8 33.8
9.2 System 1 Each 164.0 4.0 164.0 4.1
Total 30,996.7 756.0
. .. |Unit Cost | Unit Cost | Amount in Amount in
W6 6 Wole Quantity | Unit 1, el inm.usp| m.THB m.USD
Rolling Stock 38| Each 67.0 1.6 2,546.0 62.1

Depot: Land acquisition
Chiang Rak Noi 400 x 1,000=400,000m2
Ban Pachi 112,500m2, Building Site 41,250+1,000 x 50=91,250m2—100,000m2

Turnout: n=134
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- @EAzIUeDN (UNNTTU-RUFUNTT)

East Line (Makkasan - Chachoengsao) 56.2 km 16 Stations
Makkasan - Hua Mak (Elevated Section) 12.4 km 3 Stations
Hua Mak - Chachoengsao (At Grade Section) 43.8 km 13 Stations
. . Unit Cost | Unit Cost |Amount in |JAmount in
No. Type of Works Quantity | - Unit 1 tHB | inm. usD | m.THB | m.usD
1 |Land acquisition 400,000 m2
2 |Civil Work (** Refer to Civil & Arch. Breakdown) 11,097.0 270.7
3 [Track Work (Rails + Sleeper + Ballast) 1,247.2 30.4
3.1 Ballastless Track (Slab Tracks) 24.8 km 41.0 1.0 1,016.8 24.8
3.2 Ballast Track (Rehabilitation) 56.2 km 4.1 0.1 230.4 5.6
3.3 Ballast Track to be improved (Rebuild) 0.0 km 41.0 1.0 0.0 0.0
4 |Station Facilities 16 Each 125.6 3.1 2,009.6 49.0
5 |Electrifications 2,111.5 51.5
5.1 Traction Return Feeder 112.4 km 10.3 0.3 1,152.6 28.1
5.2 Bulk Substation 1 Each 471.5 11.5 471.5 11.5
5.3 Auto Transformer 6 Each 46.8 1.1 280.8 6.8
5.4 Station & Signal Related Power Supply 16 Each 12.9 0.3 206.5 5.0
6 [SCADA 56.2 km 27.3 0.7 1,534.3 37.4
7 [Communication System 3,033.4 74.0
7.1 Line Related 56.2 km 30.8 0.8 1,728.2 42.2
7.2 Train Related 1 Each 9.3 0.2 102.0 25
7.3 Station Related 16 Each 36.9 0.9 590.4 14.4
7.4 Fixed Cost for Communication System (20% of Total Comm. Cost) 1 Each 1.0 1.0 484.1 11.8
7.5 Installation Cost for Communication System 56.2 km 23 0.1 128.7 3.1
8 |Signalling System 56.2 km 30.8 0.8 1,728.2 422
9 |Automatic Fare Collection System 1,640.0 40.0
9.1 Station Related 16 Each 92.3 2.3 1,476.0 36.0
9.2 System 1 Each 164.0 4.0 164.0 4.0
Total 24,4011 595.1
. . Unit Cost | Unit Cost |Amount in |Amount in
Tpe @i WErte Quantity| - Unit | " 11 | inm.uSD| m.THB | m.usD
Rolling Stock 60[ Each 67.0 16 4,020.0 98.0
Depot: Land acquisition
Khlong Luang Phaeng 400 x 1,000=400,000m2
Building Site
Turnout: n=65
TEC/PCI/MAA/PCIT 5-131
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- meaziuan (@aeru-uasilyy)

West Line (Taling Chan- Nakon Pathom) 42.6 km 11 Stations
Taling Chan - Nakon Pathom (At Grade Section) 42.6 km 11 Stations
. . Unit Cost | Unit Cost |Amount in |[Amount in
No. Type of Works Quantity | - Unit 1 i THB | inm. usD | m.THB | m.usD
1 |Land acquisition 315,000 m2
2 |Civil Work (** Refer to Civil & Arch. Breakdown) 6,935.7 169.2
3 [Track Work (Rails + Sleeper + Ballast) 1,921.3 46.9
3.1 Ballastless Track (Slab Tracks) 0.0 km 41.0 1.0 0.0 0.0
3.2 Ballast Track (Rehabilitation) 42.6 km 41 0.1 174.7 43
3.3 Ballast Track to be improved (Rebuild) 42.6 km 41.0 1.0 1,746.6 42.6
4 |Station Facilities 1 Each 125.6 3.1 1,381.6 33.7
5 [Electrifications 1,674.4 40.8
5.1 Traction Return Feeder 85.2 km 10.3 0.3 873.7 213
5.2 Bulk Substation 1 Each 471.5 11.5 471.5 11.5
5.3 Auto Transformer 4 Each 46.8 1.1 187.2 4.6
5.4 Station & Signal Related Power Supply 1 Each 12.9 0.3 142.0 3.5
6 |SCADA 42.6 km 27.3 0.7 1,163.0 28.4
7 |Communication System 2,245.6 54.8
7.1 Line Related 42.6 km 30.8 0.8 1,310.0 32.0
7.2 Train Related 8 Each 9.3 0.2 74.2 1.8
7.3 Station Related 1 Each 36.9 0.9 405.9 9.9
7.4 Fixed Cost for Communication System (20% of Total Comm. Cost) 1 Each 1.0 1.0 358.0 8.7
7.5 Installation Cost for Communication System 42.6 km 2.3 0.1 97.6 24
8 [Signalling System 42.6 km 30.8 0.8 1,310.0 32.0
9 [Automatic Fare Collection System 1,178.8 28.8
9.1 Station Related 11 Each 92.3 2.3 1,014.8 24.8
9.2 System 1 Each 164.0 4.0 164.0 4.0
Total 17,810.2 434.4
. . Unit Cost | Unit Cost |[Amount in |[Amount in
WP e erte Quantity | Unit % ig | inm.usD| m.THE | m.usD
Rolling Stock 60[ Each 67.0 16 4,020.0 98.0

Depot: Land acquisition
Tha Chalaep 700 x450=315,000m2
Building Site

Turnout: n=81
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South Line (Maha Chai - Pak Tho) 58.3 km 9 Stations
Maha Chai - A3.3 (Elevated Section) 55.8 km 8 Stations
A3.3 - Pak Tho (At Grade Section) 2.5 km 1 Stations
onm - - -
. . ) Unit Cost JAmount in [Amount in
No. Type of Works Quantity | Unit | Costin inm.usp |l m.THB m.USD
m THR
1 |Land acquisition 525,000 m2
2 |[Civil Work (** Refer to Civil & Arch. Breakdown) 20,150.4 491.5
3 |Track Work (Rails + Sleeper + Ballast) 4,985.6 121.6
3.1 Ballastless Track (Slab Tracks) 116.6 km 41.0 1.0 4,780.6 116.6
3.2 Ballast Track (Newly Constructed) 5.0 km 41.0 1.0 205.0 5.0
4 |Station Facilities 9 Each 125.6 3.1 1,130.4 27.6
5 |Electrifications 2,064.2 50.3
5.1 Traction Return Feeder 116.6 km 10.3 0.3 1,195.7 29.2
5.2 Bulk Substation 1 Each | 471.5 11.5 471.5 11.5
5.3 Auto Transformer 6 Each 46.8 1.1 280.8 6.8
5.4 Station & Signal Related Power Supply 9 Each 12.9 0.3 116.2 2.8
6 |SCADA 58.3 km 27.3 0.7 1,591.6 38.8
7 |[Communication System 2,805.8 68.4
7.1 Line Related 58.3 km 30.8 0.8 1,792.7 43.7
7.2 Train Related 11 Each 9.3 0.2 102.0 25
7.3 Station Related 9 Each 36.9 0.9 3321 8.1
7.4 Fixed Cost for Communication System (20% of Total Comm. 1 Each 1.0 1.0 445.4 10.9
7.5 Installation Cost for Communication System 58.3 km 2.3 0.1 133.6 3.3
8 [Signalling System 56.8 km 30.8 0.8 1,746.6 42.6
9 |Automatic Fare Collection System 994.3 24.3
9.1 Station Related 9 Each 92.3 23 830.3 20.3
9.2 System 1 Each | 164.0 4.0 164.0 4.0
Total 35,468.8 865.1
onit Unit Cost |Amount in |JAmount in
Type of Works Quantity | Unit | Costin inm.usd | m.THB m.USD
m THR
Rolling Stock 38| Each 67.0 1.6 2,546.0 62.1
Depot: Land acquisition
Ban Na Khok 350 X 1,500=525,000m2
Building Site
Turnout: n=20
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5.7.5 91 Rolling Stock

31U Rolling Stock latszanans13 3 ¥ranan 1aun 3 a.a. 2012 2022 3/ 2037 Hsreazideadadl

Rolling Stock Cost

DMU 62 m.THB/Car
Year 2012 in m.THB EMU 67 m.THB/Car
DMU EMU
Line Total
Quantity Amount Quantity Amount
North-South 66 4,422 4,422
East-West 104 6,968 6,968
Total 0 0 170 11,390 11,390
Stand by (15%) 0 0 26 1,709 1,709
Grand Total 0 0 196 13,099 13,099
DMU 62 m.THB/Car
Year 2022 in m.THB EMU 67 m.THB/Car
DMU EMU
Section Total
Quantity Amount Quantity Amount
North-South 132 8,844 8,844
East-West 256 17,152 17,152
Total 0 0 388 25,996 25,996
Stand by (15%) 0 0 58 3,899 3,899
Grand Total 0 0 446 29,895 29,895
DMU 62 m.THB/Car
Year 2037 in m.THB EMU 67 m.THB/Car
DMU EMU
Line Total
Quantity Amount Quantity Amount
North-South 162 10,854 10,854
East-West 306 20,502 20,502
Total 0 0 468 31,356 31,356
Stand by (15%) 0 0 70 4,703 4,703
Grand Total 0 0 538 36,059 36,059
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5.7.6 QTL!‘U%‘HﬁiﬂNm5!!azﬂ’mﬁ]uﬂu(Construction Supervision)
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58  AB5MIN0A3IUTUADUAIN 1AZNISIANIIDINVITZHINNINOAS
Fmsneaaluduaeuaie Usznoudie

1. MIMToumMIneas (Site Preparation & Mobilization)
2. miﬂﬁ"fuﬂt;mmmw%uﬁuim%’uﬁuma (Ground improvement)
3. msneadenumese il

3.1 AUNNIZAUAU (At grade formation)

3.2 AUNNYNTZAL (Elevated viaduct)

33 azwmunege Il (Railway bridge)
4. msneadramasa vl (Track Work)
5. msfadaszuUnipananazszy il (M&E System)
6. mManeasan1tisn v (Station)
7. msﬁmﬁgﬁzuuma}’aﬁmmﬂm (Signaling)
8. msneadamesuuazmauFey (Crossing & Approach)

9. msneaielieasontige (Depot/Workshop)
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