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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 tunnel components that must be under heavy operation and
encountered with various severe subsurface conditions, leading to rapid deterioration of its conditions. It is
therefore necessany 10 adopt an appropriate tunnel mainlenance stralegy 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
lunnel maintenance in Thailand by using Mass Rapid Transit (M.R.T.} Chaloem Ralchamongkhon Line as the
case study. The collected data and interviews with personnel invelved in subway tunnel maintenance in the
case siudy show that the current system is inefficient. This research first investigates subway tunnel
maintenance practices being used around the world from relevant literature and research in order to use as

a guideling for improving Thailand's system.

The developed system encompasses the condition assessment criteria, the maintenance
pocesses, and the management information system for subway tunnel mainienance. This compulerized
system consists of two main programs: subway funnel mainlenance management and subway tunnel
condition data collection. 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 hislory examination, and maintenance data report. The subway tunnel condition data collection
program is developed for a pocket personal computer 10 facilitate tunnel structure and track rail condition
data collection while performing on-site visual inspection. The collected data are then transferred to the main
mainlenance database in the office. 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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(3) The New York City Transit Authority (NYCT)
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A13197 2.4 A1BBLN8I18Y CTA condition assessment rating
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(2) N3LaL94 (rail grinder)
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HUA an17aa1ng (Hua Lampong Station)
SAM #017&NeNU (Sam Yan Station)
SIL annid@ax (SiLom Station)
LUM AN"TgNA (Lumphini Station)
KLO an1iAaadme (Khlong Toei Station)
SIR anilausnislezguuienAZENA (Queen Sirikit National Convention
Centre Station, QSNCC)
SUK ADHGYNIN (Sukhumvit Station)
PET @mﬁm‘ﬁ?‘iﬁ (Phetchaburi Station)
RAM AnNHN3za1W 9 (Phra Ram 9 Station)
CuL aniautiimuassuuiaszmelng (Thailand Cultural Centre Station)
HUI N TIE Pl (Huai Khwang Station)
SUT anHgnsans (Sutthisan Station)
RAT @05 AnALen (Ratchadaphisek Station)
LAT #01TaNANED (Lat Phrao Station)
PHA anniwmalafu (Phahon Yothin Station)
CHA an1Harnang (Chatuchuk Park Station)
KAM A0NIATUNILNT S (Kampaeng Phet Station)
BAN @mﬁmﬁ@ (Bang Sue Station)
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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 Uszinnaednistingeinungasa lniln
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4.4.3 nsfriReutingeinmeneen iienisilesiu
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dsznavudian n1ansaanIneedUny N19RsaRanInNATIAEY N199eNLINNNN 6 Rau
uwaznstaNtingalszant Tudasusnaasnisidusa lin1mu nstingeinminanisilaaiu
agldraunisAantiuauAinaamanil windsanldiutlszaunisalinaaiungAnssunis
Ronan nresianuazidmuinianisanusaaasdauilsznansesn i saunisatiney
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Checked by: ..o

Access Track Time: ........ccocovviiiiiinnnnns

Return Track Time: ...........coooiiiiiiian. Start: ..o
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
wwko | | CH. 13+520.410 - 14+505.141
KLO-SIR - CH. 14+505.141 - 15+313.590
sk | T CH. 15+313.599 - 17+014.802
swkeer | | CH. 17+014.802 - 18+320.440
e | | CH. 18+320.440 - 19+246.236
oot | CH. 19+246.236 - 20+417.230
con | | CH. 20+417.236 - 21+832.134
st | | CH. 21+832.134 - 23+086.382
sorrar | | CH. 23+086.382 - 24+099.524
et | T CH. 24+099.524 - 25+044.074
ST Y CH. 25+044.074 - 26+468.288
PHA-CHA - CH. 26+468.288 - 28+122.373
o | | CH. 28+122.373 - 28+934.692
PAYET N N CH. 28+934.692 - 29+905.462
South Bound Track

e | T CH. 29+017.316 - 29+978.209
kawcia || CH. 28+218.650 - 29+017.316
cmpia | | CH. 26+520.033 - 28+218.650
aar | | CH. 25+520.033 - 26+520.033
wrar | CH. 24+137.803 - 25+520.033
ot | CH. 23+124.689 - 24+137.803
sorio | CH. 21+870.412 - 23+124.689
e | T CH. 20+443.151 - 21+870.412
cueen | | CH. 19+278.266 - 20+443.151
rveer | | CH. 18+352.449 - 19+278.266
ersok | | CH. 17+046.969 - 18+352.449
ssksk || CH. 15+343.251 - 17+046.969
sre0 | T CH. 14+505.685 - 15+343.251
kown || CH. 13+520.947 - 14+505.685
wese | T CH. 12+537.549 - 13+520.947
s || CH. 11+716.178 - 12+537.549
sawhoa | | 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 Freeivuuunesuiuindayadmiunisnmaaninainnieluiesaudusaluily

(131 snTWANNgamw ANrie (Wunmw), 2547)




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

717 4.19 Faeevuuuesuiiuindeyadmiunisnsasaningesn inTaeniaAuwin

(U3 0w ngamw Aanie (Wunm), 2547)
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31I7 4.20 AanssnLaziMUALAINIININEHENNITIaTY

(1) NIRgIRaNINTLAUAY (weekly inspection)
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n1rmgaaanInTadlaniiiiunisnsaaanindqgnidarannigludieanudy
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® N3 dunAseudnedanuseiunn (guard rail)
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- FRYULANLUIENITBINITS (horizontal crack of the rail head) LHaMATIANL
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31I7 4.24 naifluaaugninuessns (Ran9saudn TALeaLea, 2545)
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WNNA (Notebook) uazginsaimaniamasianaduivldnasauszuuluninauiu gunsnd

Qi 1% = v o d”
Wiﬁﬂ@@@UTZUUN@m&NUWQQu

(1) @mmuﬁaL@W’]:mquﬂmdﬂﬂmﬁqLm@ﬁ"muqmmﬁmwanﬁﬁmmmwu
® |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 TFT LCD
® ATI MOBILITY RADEON X700 PCI Express/64 MB VRAM
® 80 GBHDD
® Slot-loading DVD-Dual (Support DVD+R Double Layer/DVD+-RW)
® 1.5GBDDR2
® 802.11 b/g wireless LAN, Bluetooth, Infrared port, IEEE 1394 port

® 10/100/1000 Mbps LAN

(2) AnsaxiiRlenzaesgLnsninanfiamesianen dnaaeusz UL
panamaiienan linnaausruLunaniamasianasiin Pocket PC §u HP

iPAQ rx3715 waz HP iPAQ h6365 AYgLN 2.1 uazgLlf 9.2 HAnantiRfAemn1g19n 2.1
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F1919N 2.1 @m@ll‘]_l[ﬂL'ﬂW’]ﬁ‘ﬂ‘ﬂ\‘l@ﬂﬂ?Mﬂ‘ﬂN‘WQLﬁ]‘ﬂ?N‘ﬂﬂ‘ﬂWI‘ﬂW@@ﬂU?ﬁ:UU

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 65,536 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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