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# #4670456721 : MAJOR CIVIL ENGINEERING

KEY WORD: MANAGEMENT INFORMATION SYSTEM / SUBWAY TUNNEL MAINTENANCE
RATANACHART TONCHAROEN : A MANAGEMENT INFORMATION SYSTEM
FOR SUBWAY TUNNEL MAINTENANCE. THESIS ADVISOR : ASST.PROF.

VEERASAK LIKHITRUANGSILP, Ph.D., 201 pp.

Subway is a vital oplion of modern transporiation systems in major cities around the workd. Tunnel
structure and track rail are main subway lunnel components that must be under heavy operation and
encountered with various severe subsurface conditions, leading to rapid deterioration of its conditions. It is
therefore necessary to adopt an appropnate tunnel maintenance strategy to maximize its life span. This

includes an efficient system for managing tunnel maintenance information.

The objective of this research is to develop a management information system (MIS) for subway
unnel maintenance in Thailand by using Mass Rapid Transit (M.R.T.) Chaloem Ratchamongkhon Ling as the
case study. The collected data and interviews w\!h personnel involved in subway tunnel maintenance in the
case sludy show that the currént system is iqelﬁciam.. This research first investigates subway tunnel
maintenance practices being used around the wﬁﬂd from relevant literature and research in order 1o use as

' 4

a guideline for improving Thailand's system.

The developed syslem™encompasses iﬁ;ﬁt’:mditioﬂ assessment criteria, the mainienance
processes, and the management information system far subway tunnel maintenance. This compulerized
system consists of hwo main programs: subway lunnel mainlenange management and subway tunnel
condition data colleciion. The subway tunnel maintenance management program is the main component of
the system implemented in the office. Its function includes maintenance data collection, defect condition
assessment, work reguest, preventive maintenance plan, work order, work control, work completion,
maintenance hislery examination, and maintenance data report. The subway tunnel condition data collection
program is deweloped for a pocket.personal computer to facilitale funnél structure and track rail condition
data collection while performing on-site visual inspection. The«collected data are then-ransferred to the main
mainiénance database \n the officel The developed system has been lested and validated by applying lo
the case study. The results show that the system can enhance the efficiency of subway tunnel maintenance
managemen! significantly.

Department......... Civil Engineering
Field of study Civil Engineering

Academic year....2006..
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Inspection for Repairing Water Leak in Tunnel

Tunnel Section............ccoovevinnn. Station................... to Station

Tunnel Bound...........cocooieiini

Water Leak
Ring No.
At Grout Hole At Seg. Joint Type Position
Type of Leaking Leakage ‘
Position
A = Leaking under track slab Direction to

B = Leaking behind bracket of HV Cable

C = Leaking behind bracket of walkway

D = Leaking behind overhead cable tray

E1 = Leaking and dripping to utility, E2 = Leaking and dripping to rail

F = Leaking but not to any utility

G = Others, such as behind fire hydrant, drainage pipe, etc.
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4.4.1 Uszinnaednistingeinunsasa il

nstingednensesnlniiaeslasenisnsdidnsutiveaniilu 2 dszinnmax
Aruuaan laun naatingeineeiuniuuaatuaznisingesdne i ldidulilnng
. . e % & y o e 4 d
Anvuanan Tnanistingeiniaaeslssinniitlsznausaanistingednendentlszinnaus) a

dszneufuiluszuudagiin 4.17

sTUUMEINgENEIeNsatniin

ANNATAUALIAN laimanfnnuaan

nstngeinedetieari N19EETINBE ntngeinedauil
NM91n993NE N33 EN N91n993NEN M31ingaine
dellesriung etlagiunuanw iweuiladugaiing dauiladansn

31I7 4.17 TassaFwszutniatingeineisean i (AanssanAn dialaaues, 2545)

(1) N19U1393NHIMINAIMUALIAN (scheduled maintenance)
n1si1gaFAEIAINNINBALIaILTuN19179Fn T eTlaariu (Preventive

= |

Maintenance, PM) %384H]1n19111395N 41159971910 (planned maintenance) N19111395N11

[ % 1 o

é’d ° 4 1 dl
dszinniiilaoudrAysianasinwianinaessssalinldeg luan nimunzas wazan
Al A e lun9d139in e Tnagauinlunisszysuneesdomiuazyianisuilaneun
ANLAEMNETUAZIIATY N19T 795 NEI AN IMUARaNsTNa LAY NN9LN g NE LT

flearudni n1sUngeine e lesiuaINan W aznnsueedaeant

e nstgeinmaEeilesiulnf (regular preventive maintenance) Liluns
fhgeinmmuiuusnattesseLuildinueFegreiam Ussnaudan n1snsagnam
NITATUIA wATNITTeNLNgaWANT W | nrsduadninaes il n1sinmnazen

\lafi



68

=

e nathpeineEaiesiunINanIw (conditional preventive maintenance)
MuuAnAINIIaNtingsIuat funarain1snsaaanin taavinliludrdnmnzauazinaadas
. oo : o . v o4 e d v
Aunisui lafiuntaesginend nisasuluiluuneas nsduirzasdinmiansneliuuu

d'
TLEAGI ETaM

® nsuEnedeeng (renewal) Wunisiaaudautsznavsie vees1esaliin
sl iveelnengynisldanuaesdoutlsznauiiie] N1 99eNgATNNIMUALAINITaN
o Yo Y 1 dl 1 ¥ ! zl/ A Adl 1 Y1
1hgaldasenthneundasangesnuunldivmesdulsynavtivazunnasviaiiladildanelu

a

nstingeineunaivll wanainiuiaainnsaiunasldudsaniiagiimme lugjauly

] a

glueA 1 N1eAnswvidanIstuiuaassn Wi s

(2) nstingednend ldidulilmunnuuaagan (unscheduled maintenance)
o o dl 1 G o A ] o a P2 .

nstingefnealiduhlanunnuanaisanisingednedauila (Corrective
Maintenance, CM) tilunasiiagadneina i latloymninaau aedunisufladnuilaslia
X 4 o o = = y A = a X ° o Y 1o
1 eanmedndes Wreanaau@aniglusuan Naziiaau nstngeineladiuly

o = =1 dl L% = = o 1 £ % a 1% o [ % o/
paNnuanataiunnAesNnawTsNfaELazFasi AN NTaNTR9R 1 AaAU Fan
LAZRIBNUILANINATAINANST] ANERzaURadeiunstngeinendezinni 1dun ns
1 a a :J/ dl a é’ ' a oA
FoNuINANIAE NN RUTINe TN T AR lu s sl RN 192895z uLsn TN
165 1w 91990 TWiauaNin 1ATesEAMBEIINUANTINYTANAIN T2ULTEUNEINgARUYTAM
A9NAL979 Wasasauinliiaunnges wWusu nastagednuni iduldauiinunoan
dsznausnanistingsinudauiladansn uaznistingeine@audladugaing
® nistigeinEEsuAlad9A919 (temporary corrective maintenance) Liunng

11gafnenenuan nnigagrasiussaliin lwiunnaunandinle widnenaazeglu
ANINAAUAINANTTALAIAAIN LU Faganfinaa xiialunisdusn il udu nns
| ° o 1% A o o‘d‘ Y ar ° a
danugNAznszAluAnuEIaenuilavzednutlasginsninlifuanaudngadavie
dansaialideannsnldeuls dnsuzauaesnisingsineduiladonsio Tun nng
] a dl a rdl = ! 9 a dl Y oA = '
donuangnidulafavnnisalinasaduniasusn iwalfiisnisasse Anasie

ANLaaniBTallntAns ViR ANIRsAaNTALeD TN



69

o nistingednedaui ladugaiing (final corrective maintenance) Lilun1s
whlafloymnzanudannanannaulaiady [ nnsdndantingeudsaninagiimime

o al dl a g 3| L%
ANNANBLEANNIRLVNENN AT LTumu
442 ﬂ?:ﬁ‘].lﬁ]l&ﬂ”l?ﬁ]?’)@'&ﬂ’]Wﬁ"’Nﬁ‘ﬁTY\IW"I

A1INNsANEINLYT NezuaunIIAIagnIng s Infdunszuaunisunug 1w

a

N LEFUNTIUDIGNINAINLA NN LAaZAINAAUN AR AT RwA L9 WA Taad
[-% e dl Zj/ v dl o a
FINLITAIALNDATIATIIAN NI NAILNTNULAZANINNIS 119 1UI8931990 IR ivas 1 Tiung
1 =l d’ a é’ o % Adl Ui a [ % ) o
sﬁ@uLLSﬁumqmawmwmmuu,@zmmmﬂmwimiﬂéﬂum@mmmmma‘qmmﬁ;wﬂmsw
sn WA lus ez duLazIzazeNn  NNIATIRENINTNID T LT naLfias N1RFIRENIN
goaalanainiesaudusn i aenssiandilanil uaznisnsmaannsaanlanlnanis

a 4 dl o zﬁl N
AUNTITINTENINNATNLA DL

TURBULATNIZUIUNITAFIAANTINGNSTD I s A lana nnne Tuiesaudy
sl uaslnenaiuinddunaulaasauadigaasiunisasaan niansaaiieg lue At
auauda luinde 4.3.2 InENaINTAINTTONLIT9NINTTIUNUBLATAIUUALIAINY
MIIRANIN ANTUAIII8azIaABN IHeuNu AU U ANy THe AL e T
ayny At WU g laes 1aanlAFUaNIIANASIAANINAIANLTEUNNIATIAAN TN AALAL

o K ¥ a 9 o K v %4 J
waztiunndeyaaninanuidavnaaluiuunesuiunndeya n1smsaannaaemlan
anngluiesaudusa inaznszinluszudnaniaiduso i faamanaialng daunis
paaadnInAagrnilanlagnisiauinasnssin lutaeingn 1.00-4.00 w. lunne Au e
1919819001 1N9ANUNF UFIRINATIAENNLATAAN fATRanIwAazdILULINe fuTTUAN
¥ a Yo a 1 o d‘ ¥ % (=3 ¥ a -8
dayanndi@aving Winuddinsdentingunedeuteyadniiualuuiludeyalunaniamaes

Y o

anduAAINIteNtinpeazlszitanauaz e unadeyaie de LA AN LU LAz Fas

YBNITAHUTHANNH TN



70

AYNLANANNTUsEIdINszLIUNIAIIadan nTaseai g luaAuazsasa I 1w
ANNINNFAFIRENTIN AINDTBINITATIAANIN wuLWasuTTundaya wazdayantiuin

=] c o KR ¥ ! c o KR ¥
annisAnuuunasiiunndayanisnsmaaningesalWianudn uuuwesuiunndaya
panana bl beiuuuunasunlddrusuiunndeyanoud@aunalssinnlalssinnuiia
Tneennziduihaaiunisasaaninnisia lnasetinlunisnsmaanninsaaiiaglauad us
| o dl ¥ a % o
Wusuuafudsannsonsandeyatlsuinnannid@amaldnainuaisnuanuizaeany
a dl a 4? dl = ] ' ! 1%
@ameiintu lavansesn iddeulsznaunanadounazusazacy dszneudoy
dszinnanni@anianangilszinn avaseanuuiiuune suiiuindeyaliaiuisniuin
daygannu@amalduatotszimluiuunefanganaoatraununesulugilin 4.18 uay

17 ]

4.19 Fedenaliflunnsdszunanadeyasiasinnisdnuendayadeulsznaunessesnlwilng

U

=3

= = = dl dl Y o a z// d! 1 o
W@eung Ussinnauiaaving LASTIERSLRE AU Vlllﬂ’ﬁﬁl,m_lﬁ\l’]'ﬂﬂﬂﬁ\iﬁuﬂ ﬂfauu’mmgﬂ

I [ %

waranndus e liuag AN 1suHun
4.4.3 nMaUfianutingeinssesn i imenisdlesiv

n1sdfifeuingeinesesn i menaslesiuluidaqiiuaesiassnisnsiifnm
dsznaudiae n1emsaanInaedlni N19MsaRan I nNATIAEY N139aN1INNNN 6 LHa
waznistentingelszand Tudosusnaesnisihusaluinlinn nstingeineinanisilaaiy
agldraunisantiniauAIna1amail winasantisuszaunisalinaaiungAnssunis
RoNan nIesianuazidmuIN1INNsaANNIaTasdculsznausesn i saunnsatineu
1 dsj o/ dl dl 4 o a dl o 1%
waliansadfusndasuulasie Winnnzaniungfnssunisidenan naesian b

= ° < 0o w = o o A
NANTINLASNTNLA LQ'ZQ’W]\?MN@GLuﬂ’ﬁ“U’VJ:\‘i?ﬂE’] LW@ﬂ’Wﬂ@\‘]ﬂuLL’&ﬂx‘iﬁﬂgﬂ‘VI 4.20



Checked by: ..o WO NO.: oo,
Date: ... PM.:
Access Track Time: .........ccooceiiiiiin. Work Permit No.: ..............ccee.
Return Track Time: ..........ccocoviiiiiininns Start: ..
Task Group: .. End:

Track Patrol in driver’s cabin

Item Description left Right Chainage Remark

North Bound Track

HUA-SAM CH. 10+219.543 - 11+715.596
savst | | CH. 11+715.596 — 12+536.967
s | CH. 12+536.967 - 13+520.410
WMKo | et CH. 13+620.410 — 14+505.141
KLO-SIR = CH. 14+505.141 - 16+313.590
SRSUK il | CH. 156+313.599 - 17+014.802
SUKPET || CH. 17+014.802 - 18+320.440
PET-RAM i N7 CH. 18+320.440 - 19+246.236
RAM-CUL > /7738 CH. 19+246.236 - 20+417.230
CUL-HUI > r/TE CH. 20+417.236 - 21+832.134
HUI-SUT | 77 E CH. 21+832.134 - 23+086.382
SUT-RAT - y Jgr J T CH. 23+086.382 - 24+099.524
RAT-LAT B F Al CH. 24+099.524 - 25+044.074
LAT-PHA 4 4 JT N7 CH. 25+044.074 - 26+468.288
PHA-CHA y r B CH. 26+468.288 - 28+122.373
CHA-KAM ) - | Y CH. 28+122.373 - 28+934.692
KAM-BAN F Pl k] CH. 28+934.692 - 29+905.462

South Bound Track

BAN-KAM CH. 29+017.316 - 29+978.209

KAM-CHA 4 f (R CH. 28+218.650 - 29+017.316

CHA-PHA T CH. 26+520.033 - 28+218.650

PHA-LAT f| XN CH. 256+520.033 - 26+520.033

TS e CH. 24+137.803 - 25+520.033

RAT-SUT e —— CH. 23+124.689 - 24+137.803

SUT-HUI | =1 | CH. 21+870.412 - 23+124.689

HUI-CUL e [ CH. 20+443.151 - 21+870.412

curev | CH. 19+278.266 - 20+443.151

RAM-PET B D CH. 18+352.449 - 19+278.266

ersok | . | CH. 17+046.969 - 18+352.449

ssksk | | CH. 15+343.251 - 17+046.969

sRko - | AT T CH. 14+505.685 - 15+343.251

P R CH. 13+520.947 - 14+505.685

wvs | T CH. 12+537.549 - 13+520.947

ssew ) | CH. 11+716.178 - 12+537.549

savua o | 0 1T CH. 10+220.983 - 11+716.176
Remarks :
WI/R = friction between wheel & rail N = noise Q = vertical difference
WI/G = friction between wheel & guard rail X = corrugation S =sag
WI/G = friction between wheel & check rail W = wriggle T = tear and wear

717 4.18 Faeeivuuuesuiiuindeayadmiunisnsmaaninainnieluriesaudusaluily

(131 snlWANNgemn ANiw (Wunmw), 2547)




Date: ..o, WO NO.: oo,
Access Track Time: ...................... |:| Mainline TP NO.: i,
Move Out Track Time: ................... Start: ...
Checked by: ......cooviiiiiiiiin, |:| Depot End: ..o
Task Group: .....c.oevveeeeieiiiainenne. Reported by: ...l
Track Patrol on Foot
ltem Description Left Right Chainage/Bound Remark

7171 4.19 Faeevuuunesuiiuindeayadmiunisnsasaningesn i TaeniaRuwi

(U3 snTWANNgamw ANie (WunTw), 2547)
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o

o o o dl dl a ¥ o a i’/ a
‘W'LI?@EILLﬁ]ﬂﬁ]@ﬂ’J’Nﬂ@\‘lMQﬁ"\\‘]@ﬂgﬂVI 4.21 m\‘mmww%imummmmmLmumw

(<3 1 | oI/ o Al Vo Adl 1 @ dl
udsungeaasrdlunisdansialuium LL@ZZ@Kllﬂif‘l_lﬂ']ﬂﬂ@ﬂuﬁ"]\ﬂﬂﬁﬂﬁﬁl LTAINEAR

q

UM 4.21 908UANFAA91928992919 (AAN19991AN TiALeaues, 2545)



75

- 9RYULANLUIENNTDINITN (horizontal crack of the rail head) LHamATIANL
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® |ntel Pentium M Processor 740 (1.73 GHz, 533 MHz FSB, 2 MB L2 cache)
® \Windows XP Service Pack 2 Operating System
® 141" WXGA CrystalBrite TET LCD
® ATI MOBILITY RADEON X700 PCI Express/64 MB VRAM
® 380 GBHDD
® Slot-loading DVD-Dual (Support DVD+R Double Layer/DVD+-RW)
® 15GBDDR2
® 802.11 b/g wireless LAN, Bluetooth, Infrared port, IEEE 1394 port

® 10/100/1000 Mbps LAN

(2) AnsaiRlenzresgLnIninenfiamesiatien dnaae Uz UL
paNamasienanlinaaauszuLiluneniamasiofnaniin Pocket PC §u HP
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189

dl o LS = o A d‘ ¥
;19190 9.1 @m@ll‘].l[ﬂL'ﬂW’]t‘ﬂ‘ﬂ\‘i'ﬂqﬂﬂ?Mﬂ‘ﬂNWQLﬁ]‘ﬂ?ll‘ﬂﬂ‘ﬂ‘l’]l‘ﬁﬂ/lﬂ@ﬂ‘i.l?t‘]_l‘]_l

Specification HP iPAQ rx3715 HP iPAQ h6365
Processor Samsung S3C2440 400 MHz TI OMAP 1510 200MHz
Operating Windows Mobile 2003 Windows Mobile 2003
system Second Edition Phone Edition
System ROM 64 MB 64 MB
System RAM 128 MB 64 MB
Card slot SD/MMC SD/MMC
Display 3.5” TFT 685,536 Color 3.5” TFT 65,536 Color

240x320 Pixels 240x320 Pixels
Camera 1.2 MP Built-in 0.3 MP Built-in
Connection Integrated Wireless LAN 802.11b, | Integrated Wireless LAN 802.11b,
Bluetooth, IrDA Bluetooth, IrDA
Battery Lithium-lon Lithium-lon
Rechargeable/Removable battery | Rechargeable/Removable battery
Weight 158.1 grams. 190 grams.

Model
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