IR

1202344 [6]

) ki yﬁd %”
. *&gsﬁsf“ -
(1

i







Ministry of Transportation Department of Rural Roads
The Kingdom of Thailand

A SURVEY
FOR
THE BRIDGE MAINTENANCE PLANNING
(THE CHAO PHRAYA RIVER CROSSING
BRIDGES)
IN
THE KINGDOM OF THAILAND

FINAL REPORT
REPORT 1

March 2011

JAPAN INTERNATIONAL COOPERATION AGENCY

CHODAI CO., LTD
METROPOLITAN EXPRESSWAY COMPANY LIMITED



IRV

1202344 [6]




Mol

S
#

A Lumavn

5

3 AGAPORE

Platye e
P VI g

Cgran
i L IEN

Map indicating locations of bridges subject to investigation






Kingdom of Thailand a Survey for the Bridge Maintenance Planning
(The Chao Phraya River Crossing Bridges)

Final Report
REPORT 1
TABLE OF CONTENTS

Survey Location

Table of Contents
Abbreviation
Chapter 1 INErOAUCTION. et sterss cereee s re s s s b ss srasessabassns oo 1-1
1.1 Background of the Survey......ccoeueeieiiciiie e e 1-1
1.1.1 Road and Bridge Development in Bangkok Metropolitan Region...............1-1
1.1.2 Bridges Over the Chao Phraya River and Japanese ODA Projects ............. 1-2
1.1.3 Present Condition of the Bridge Maintenance by DRR.........c.ccouevvecvueeennnnn. 1-2
1.2 SUIVEY OBJECE. ....eieiiiiiiiit ettt sttt et eere e 1-3
1.3 Target Area of SUIVEY ......c..ccoviveiiiiinieicr e e 1-3

Chapter 2 Current State of Bridges Across Chao Phraya and Delineation of

PIODIRINS c.covimreiitireniitissinisisiississisnsaresasest s ssssssssessasssssnssssessssssnssesssssonsasessans 2-1
2.1 Current State of Roads and Bridges in Bangkok Metropolitan
REGION. ... ettt e e 2-1
2.1.1 SUmMmMAry DESCIIPHOMN ......o.eeevviiriierinie v eesieseiaseeses s e e sr e escses e st ameees 2-1
2.1.2 Current State of Traffic and Transportation ........c.ccoceeverieisecenirens s evennn 2= 1
2.1.3 Current State of Roads and Bridges......c...ocoeeevveie e ieeins v 222
2.14 Policies Implemented in Bangkok Metropolitan Region for Roads and
BIIAEES. ..ot sttt ettt en e es beta s 2-9
2.2 Current State of Maintenance and Sorting-out Problems with
CUITENE SYSLOIMI. c.vivieuieetieieetireiesee et et es e ee s e s e 2-10
2.2.1 Legal Systems, Standards, Guidelines, Manuals, etC. ........coeevireiecnenn, 2-10
2.2.2 Implementation Entities (Organization, Budget, Workforce, Status of
Maintenance PIan) ........ccoecenmeiainniine et s esess e s e neens 2-11
223 Current State 0f Maintenance ........cc.cvevteierieicrernensieerisnensieresecsssreses e enns 2-14
2.3 Organizing Information on Existing Bridges .....c..cocovvveveeevinnineeen 2-18




Kingdom of Thailand A Survey for the Bridge Maintenance Planning
(The Chao Phraya River Crossing Bridges)

FINAL REPORT
23.1 General Information (Traffic Volume, Natural Condition) ...........ccccccveen. 2-18
23.2 Geometric and Structural Information........c.cooeevinvniiiiivncneeiiinien 2-19
2.3.3 Information on Condition for Design ........ccccvviieniiiie i 2-20
234 Information on Current State of Bridges (Repair Performance)................ 2-21
235 Restrictions on Height of Vessels and Vehicles and Weight of Vehicles ...2-22
Chapter 3 Inspection Survey and Evaluation of Chao Phraya River Bridges............ 341
31 Preparation of Inspection and Evaluation Manual..........ccccccerevinnennnne. 3-1
3.1.1 OVEIVIEW ..ottt sttt s s tet st e eeas v arssaenca e e srebans srsaarasesbassesssesssssaes 3-1
3.1.2 Preparation of Inspection and Evaluation Manual...........cccceceinennieniennnn 3-3
313 Overview of Inspection and Evaluation Manual .........cciveveceiecevnrnneeenn. 3-11
3.2 Site reCONNAISSANCE. ....coveeerieeeaeieei e et e seieiee e eeieee e e e ereeseaneassenasnes 3-14
33 Bridge INSPECtion ......ccceerirurereere et etee et e e 3-16
33.1 Purposes of Bridge INSPeCtion .....ccevevmieieieiinieneesineienrce s e 3-16
33.2 Method of Bridge INSpection......c..ecceceevririiirieericniineenrnnrereseeseseessesreenns 3-16
333 Implementation PrOCESS........cccveierinieecrinrinereeieneeeneses e e e sresesanennns 3-16
334 Results of Bridge INSpection........ccovmvvevecininsie e s 3-19
335 SUIMINIATY ©eeviviineienerenmee e e sess st esee s e sa e s saere s sressrassneserearsassnssessesassante 3-33
34 Collection of Additional Data Survey for Evaluation............ccccoee.... 3-34
34.1 Investigation of Inland Transportation ........ccceceeeevenenecierneiiecessecrensenienes 3-34
34.2 Traffic Volume by Vehicle TYPe ......ocevininierniscriee e e 3-35
343 Inspection of River-bed Scour Status ......cuvvienrerieriecrieniuinsinnsessisseens .3-37
344 Geological Layer around Bangkok and Record of Seismic
ODSEIVALIOI 11eutcviieierrcatireecee st e sieieetes b eriesaess st e e e be s e stas s ssbassesaasbasarsasanene 3-37
3.5 Review of Deterioration FActors ........ccoovvevieieirnienncnicnenece e 3-39
351 Superstructures and PIEIS .......covrurriverornesenrniecrermsssesnessermsarsesssesinessens 3-39
352 SUDSITUCTULES v vsinierisieicre st st e bbb st e sv e s 3-51
3.6 Maintenance StAtUS. .. ..ccooveieeerierrieieerer e e te et et e e e ss et ee e 3-53
3.7 Summary (Review of Deterioration factors) .............coeeeevevereeennne. 3-53
Chapter 4 Formulation of Long-term Maintenance Planning for The Chao
Phraya River Crossing Bridges.......cccocenccivmninininninncnctninnneniienns 4-1
4.1 Collection and Analysis of Existing Management Information ............ 4-1
4.2 Proposals Concerning the Formulation of Long-term Maintenance
PIAN . oo et e 4-1
43 Estimation of Life Cycle Cost.....c.cvvcerrvreeriecrrecrrrnceeneen s rerseene e 4-2

il



43.1
43.2
433
4.4
44.1

442
443
44.4
445

Chapter 5

5.1

5.2

5.3
53.1

53.2

53.3

53.4
54

54.1
5.4.2
5.5

Chapter 6
6.1
6.2
6.3
6.3.1
6.3.2

Estimation of LCC for Repair Planning ..........ccceeoveeievevererereeeeesiecre e, 4-2
Prediction Method of Deterioration...........c.cucreueeceveiiereveeeeeeeceevee s 4-7
Estimation of LCC Based on the Repair Method and Repair Timing ......... 4-8
Formulation of Long-term Maintenance Plan............c.cccoeeervenrerivvenne, 4-9

Preparation of the Manual for Formulation of Long-term Maintenance

Frame and Scenario of the Long-term Maintenance Plan ...........coc......... 4-10
Long-term Maintenance Plans for Individual Bridges ..........cccoeviveeieeeenennd=19
Countermeasure Classification for Individual Bridge......c.cocovurivenrs e, 4-23
Preparation of Action Plans for Execution and Revision of the

MaINteNnANCE PIAN .ovviiei ettt s eee st e rer e e s s e e e re e e eene e eanes 4-35

Proposal Regarding the Bridge Maintenance and Management

SYStem ..ovvcenvecreseesinnsnsnnssnsnenanne TR ———— 1 |
Issues Concerning the Maintenance System for the Bridges Over
The Chao Phraya RiVer........ccocvuieeriiiiie e e, 5-1
Proposal for The Maintenance System for the Bridges Over Chao
Phraya RIVET .....cccooivierieirire st eees e cesie e st asie et st e e sese e 5-9

Current State and Issues of Maintenance System for Rural Bridges ... 5-11
Organization and Bridges Under Jurisdiction of Rural Maintenance

OFFICES vttt s et e sr bbb e et ettt st et are et ebeenaans 5-12
Current State of Roads and Bridges.........ccocveivveieveninvene e 5-16
Current State of the Maintenance System of Rural Districts.....................5-19

Current State and Issues of the Maintenance Plan.........cc..o........ e —— 5-26

ATBAB ..ottt ettt et et et e e et et ere et araeeaesraaes 5-27
Ideal Maintenance SYSteIM .. ...c.cciviiviieeieireeee e sreereiseseesie e seessseeesnee 5-27
Provision and Execution of Standards for Planned Maintenance...............5-28
SUIMINATY ..t et eet ettt erete e e e et s e eresrae e ae e st s sebaesenessessnsnnse 5-35
Proposal for an Efficient Maintenance System ......cuinevencenrcnnrccresensnne 6-1
Investigation for the Master Plan ........ccccoveveeveiiiiiei e, 6-1
Interviews of Other Maintenance Institutions ........c.ccocecevveveirscneenne, 6-1
Interviews of Research INStitutes.......coceciecieesemniiiie e e, 6-4
An Interview with Academic Experts from Chulalongkorn University ......6-4

An Interview with Academic Experts from Srinakharinwirot




Kingdom of Thailand A Survey for the Bridge Maintenance Planning
(The Chao Phraya River Crossing Bridges)

FINAL REPORT
ULIVEISIEY ..ttt et eb et es et e s e et es et es e 6-5
6.4 Proposals for the Basic Plan for the Bridge Maintenance
Management System (BMMS)...........cocvemioereeereinnnn. tre e 6-7
6.4.1 Issues 0n BMMS ..ottt e 6-7
6.4.2 The Technical Elements Necessary for Improving BMMS ..........oovuemnn..... 6-9
6.4.3 The Direction of Efforts Aimed Towards Improving Basic Data............... 6-11
Chapter 7 Technology Transfer ........couuiceummmemnmesesesssressssseseserseesssessssssssssssssessaseses 7-1
7.1 Deétails Of OJT PLOGIAIS ..ovvvvvovveeereeeeresees oo eseesesesseses oo 7-1
7.1.1 Sharing Techniques to Conduct Bridge Inspections and Evaluations.......... 7-1
7.1.2 Sharing LCC Calculation TEChNIQUES. ..........oocoevuriveerieieere e seeeeeecersererenons 7-4
7.2 Lectures, €tC. cvuvvveeieeecrice e e e s 7-5
7.2.1 Status of Bridge Maintenance and Management in Japan, and Case
Study of Asset Management .........oovevemererrvieireeeceeeeeeesie e reeresssnes 7-5
722 Technology Transfer Through International Symposium............occceeennen.... 7-5
72.3 Presentation to the Regional Bridge Maintenance Division, Bureau of
R02d MaiNtENANCE ......coovrimrriiieieisitentieee ettt es et eeeean 7-7
724 The final presentation at DRR .....ccooeueiiiiieeriienencetesc e eeeee e e 7-7
Chapter 8 CONCIUSIONS civvvviseriecicncseriserrmscnessssnssenssesessersterssesssssecnsesssessasns st 8-1

iv



Appendixes:

Appendix-1 - Interview to the maintenance offices of the 12 bridges over Chao
Phraya river

Appendix-2 Example reports on the inspection operated by DRR

Appendix-3 Ledger and repair history records

Appendix-4 Bridge inspection results (Visual inspection)

Appendix-5 Bridge inspection results (Non-destructive test)

Appendix-6 Inspéction results of the rural bridges in vicinity of Bangkok

Appendix-7 Examples of long-term maintenance plan for rural bridges in Japan

Appendix-8 Site investigation results of the rural bridges in Thailand

Appendix-9 Example reports on the inspection of the rural bridges in Thailand

Appendix-10
Appendix-11
Appendix-12

Technology transfer of inspection methods
Other technology transfer

Traffic volume reports

Reports:
Report 2 Bridge inspection and evaluation manual
Report 3 Manual for the formulation of long-term maintenance plan
Report 4 Long-term maintenance plans for indivisual brdiges and action plan

Collected documents :
Collected documents 1~ Additional infromation regarding maintenace

Collected documents 2  Other collected documents




Kingdom of Thailand A Survey for the Bridge Maintenance Planning
(The Chao Phraya River Crossing Bridges)

FINAL REPORT
TABLE OF FIGURE

Figure 1.1.1  Bangkok Metropolitan REgion ........cceovvverirrevseereseeerernen. et 1-1
Figure 1.1.2  Project targets and Chao Phraya bridges ...........ccoceovvereeeoreeeiesecsese e, 1-4
Figure 1.3.1  Regional Management OFFICE ...c..oviciiiiiiee e eee s oo eer s eeess s e, 1-5
Figure 2.1.1  Transition of traffic volume of all vehicles (except motorbikes) in

Bangkok Metropolitan REZION ......cocovevivieriieiiicrcei sttt ses s 2-8
Figure 2.2.1  Organizational chart Of DRR........cccoviieiiriiirieirieiiie et eeeeereseeneees e 2-12
Figure 2.3.1  Dents made by crashing VERIiCIEs ...........ocoveieiiiiiieeiiceieteeeee e eee s s 2-23
Figure 2.3.2°  Dents made by crashing vesselS .......oiuviviveiiieiieiieeieeeeee e ree s eaeeseserarenas 2-23
Figure 3.1.1  Conceptual scheme for inspection with a close view in case of steel

BEAZE  coevreeeeereeerseeeeeeeeeeeeens e esessseseese e e e 3.5
Figure 3.3.1  General drawing of RAMA 4 ......c.coooiieivieriieeieeieeee et eeeeen e, 3-19
Figure 3.3.2  Cracks in RAIMA 4 ...o.voeeeiiiieneeect et ece s s b s ee e 3-19
Figure 3.3.3  Free Hme Of RAMA 4ovoooooeoooeooesoeeoeo oo eoeoeeeee oo oo 3-19
Figure 3.3.4  General drawing of RAMA 5 .......covovviivriririiiiceiieeeevee e s seee e enresn e 3-20
Figure 3.3.5  CrackS N RAMA 5 .cccoeuiiieriiece ettt st s et eee e se s 3-21
Figure 3.3.6  Cracks and free iIme in RAMA 5 .....ccovvvviiiiiiieeieiirereenee et eee s e es s ssnsssans 3-21
Figure 3.3.7  Inclination of bridge columns of RAMA 5........c.ooeeeeeieiiieiece e vereeevenes 3-21
Figure 3.3.8  Ground settlement around Rama 5..........cccooveuireiieeeriiieecieer e 3-21
Figure 3.3.9  General drawing of RAMa 7 .....co.uiiiievieeiiririeeieeieree e esceees e 3-22
Figure 3.3.10  Cracks in RAMA 7 ..oiviiviiieiire ittt ee e vonenes e senssseaes 3-22
Figure 3.3.11  Cracks in RAMA 7 ...ccovviveriviiriie ettt ees et s st srenst et sn e 3-22
Figure 3.3.12  General drawing of Phra PinKIao ..........c.coeecvrevveeivesissreenseeeinsseeneesnnenneeas 3-23
Figure 3.3.13  Phra PinKlao .....cccieeiecieiiececeers e e FRUTTOPIRI 3-23
Figure 3.3.14  PHIa PINKIAO ccovoocereeree oo e oe s seese e e ess e ees oo 3-23
Figure 3.3.15  General drawing of the Phra POKKIA0 ......o.ccvevveiceiriiiiist e v 3-24
Figure 3.3.16  Cracks in the Phra POKKIA0 ....ccoueiviiveeicie et 3-24
Figure 3.3.17  Cracks in the Phra POKKIA0 c.cco.oeeeviiiiecieceie e e eesns s e ee s 3-24
Figure 3.3.18  General drawing of the Taksin........c.cccocevevierviiiseie oot eens 3-25
Figure 3.3.19  Cracks in the Taksin........ccocemvere i s ensresesecsseteses s nes e 3-25
Figure 3.3.20 Moving constraint of bearings in the Taksill........ocovvrvvevieveeeeverir e 3-25
Figure 3.3.21  General drawing of Rama 3 ........ccccocivurvnmmininiicneee e 3-26
Figure 3.3.22  Cracks in Rama 3 .....c..occ ittt 3-26
Figure 3.3.23  Cracks in Rama 3 ..o s e e 3-26
Figure 3.3.24  General drawing of the Krung Thon .........cccuevineeriiciinieini s 3-27

vi



Figure 3.3.25
Figure 3.3.26
Figure 3.3.27
Figure 3.3.28
Figure 3.3.29
Figure 3.3.30
Figure 3.3.31
Figure 3.3.32
Figure 3.3.33
Figure 3.3.34
Figure 3.3.35
Figure 3.3.36
Figure 3.3.37
Figure 3.3.38
* Figure 3.4.1
Figure 3.4.2
Figure 3.5.1
Figure 3.5.2
Figure 3.5.3
Figure 3.5.4
Figure 4.3.1
Figure 4.3.2

Figure 4.3.3
Figure 4.3.4
Figure 4.3.5
Figure 4.3.6
Figure 4.4.1
Figure 4.4.2

Figure 4.4.3
Figure 4.4.4

Figure 44.5

Figure 4.4.6

Deformation of the Krung Thon......ccvveivvecvirinriecninencssnrinennirinreevesssesnens 3-27
Deformation of the Krung Thomn......c.ccceveveviirinnecienenienien s ereesiesinersssnons 3-27
General drawing of the Memorial ......c.oc.evvvviienreinnie e e cee s 3-28
Deformation of the Memorial ...........ccoeciviericiniiincscrc e e 3-29
Free lime of the Memorial Mark of water leakage...........ccooniriniiiniinnnnn3-29
General drawing of the Krung Thep .......ccoovevvivvecinneninene v nvnsriener e 3230
Krung Thep Crack......occcveiieiircciiierceine e eeveeieeneeeseseseesiesnse e esar e ens 3-30
Pop-outs inthe Krung Thep .....ccoececeverieiniccrrcn e cnrav e eene 3230
General drawing of the IRR Southi........ccoovriiieneiicininirecneenree e 3-31
TRR SOULR. ..ttt et e e seeve sttt en e ea st 3-31
IRR SOULR. ..ttt e e s et see st e e renesee e re s 3-31
General drawing of the IRR North.....c..coceevecorvninecnnnnnccinenrcrecesenene e 3232
Cracks in the main tower of the IRR NOrth......cccccoevimiveininninriecieens 3-32
Cracks of a deck of the IRR NOIth.....ccooviniiriereicercrciecree e e 3-32
Condition of passage of @ vesSel (1)..ucevrriirirercericnicrrnrrsreseenseesenesneneens 3-35
Condition of passage of @ VESSEl (2)..v.eueurieereneiiimirireirse e seese e soves 3-35
Crack damage position on a composite deck ......cccuvevrrvrcrniieennsnenie e 3-46
Crack damage 1 on a composite deck ......cccoevoivvienerererienenienen e e cvreseees 3-46
Crack damage 2 on a composite deCK .......uererveecmeerninierntenertrresesveeees 3-46
Repainting on HTB(FL0T) .co.vivieiiiiiiierrerce e i st ser e nsrene e 3-48
Flow chart for LCC eStimation........ccocoviveiviiie e seesinenncnens 4-4
Schematic diagram of repair for damage occurring from deterioration

over time ........ et er e r et SR s e R e Ras e R aRE et ee b te e e et eb e et er et benan e enta 4-5
Estimation of example of LCC for remaining service life ........c.ccccovvvenenrenne. 4.6
Example of deterioration CUIVE ......ovvuevireiuieerieeireesensr e seaeresnessesassesnnesesnnes 4-7
Parabola approximation of deterioration CUrVe .....c..covvirrrieecenrieirscnsencessenns 4-7
Approximation of deterioration curve with polygonal line..........ccocniinnenne 4-8
Discussion on the frame of the long-term maintenance plan, Jul. 30, 2010.....4-9
Discussion on the contents of the long-term maintenance plan, Nowv.

29830, 2010..c. it e s er s e e 4-9
Procedural system of bridge maintenance,..........cceevveeeerevenncinnienvscirenennen. 410
Flow chart for the determination of countermeasure classification ............... 4-12
Case example of the determination of CC (cracking, water leakage, free

ime [SUPETSIIUCLUTE] «oviiiireiiniericrieienm s e st st e srasaa e siaraa e 4-14
Concept of action timing using the relationship between service life and

CC e s 4-16

vil



Kingdom of Thailand A Survey for the Bridge Maintenance Planning
(The Chao Phraya River Crossing Bridges)

FINAL REPORT

Figure 44.7  Flow chart for long-term maintenance planning .......cccceceeeeeveriveevercncriniennnns 4-19
Figure 4.4.8  Estimation example of PC-Box girder bridge ......cccoccoovvveviirivvviecieieninan 4-20
Figure 5.1.1  Organizational chart for the maintenance of roads and bridges in

Bangkok and provinces surrounding BangKokK ......c.cueeeveiiieciiineseereerinnns 5-3
Figure 5.1.2  Details of activities of the Maintenance Department ..............cccoveeeevverviennnn. 5-4
Figure 5.1.3  Organizational chart for the maintenance of IRR bridges..........cccoovvvvevvennnn. 5-5
Figure 5.1.4  Details of work on IRR BIidges....cccciverieceiiireeiecieee it sests s 5-5
Figure 5.2.1  Bridge information management SYStemM........c..cocveeueureviiirireenerieessnressisesenens 5-9
Figure 5.4.1  Conceptual drawing of the restrictions on the position of a pier and on

the depth of embedment of a pier foundation.........c..coeueevvereiniiiiceceieeenee. 5-29
Figure 54.2  Conceptual drawings of a river width and a pier width...........cocoooevreeenenns 5-30
Figure 5.4.3  Length of the revetment as required in the bridge arrangement..................... 5-31
Figure 5.4.4  Height of a bank revetment required as a result of the installation of a

BIIAGE oo b see et et esaone 5-32
Figure 54.5  Range of protection for the riverbank or embankment below a bridge.......... 5-32
Figure 5.4.6  Embedment depth fOr @ Pier......cccoviereeecriiee et seereens 332
Figure 5.4.7  Example of the depth of installation of foot protection work...........cceuvurvinnan, 5-32
Figure 5.4.8  Example of installation of deck waterproofing ............cocevvvviervviiiiniiinnennas 5-33
Figure 5.4.9  Drain-free eXpansion JOINt........ceeeieriieiercenriesir e sreeree et 5-34
Figure 7.1.1  LECIUIE oottt et bbbt st st st an s 7-2
Figure 7.1.2  Explaining how to USe deViCeS.....cccuivieirieeieeeeteere sttt evesas 7-2
Figure 7.1.3  POWEIPOINE [ECIULE ...coviiveviriiiieiiniicce et srevetne e creasbs s seae e st srenes 7-2
Figure 7.1.4  LECHUIE ..cociiivevriniiiere e seeeeceeeeee st ce s nese e sreba st e e sr e bbb e st s s essssssnsesenmnesnes 7-2
Figure 7.1.5  POWEIPOINt [ECLUIE ...c..c.oceeiecrvrieee it e e st e s e svsesasas st v ene s 7-3
FIGUIE 7.1.6  LLECIUIE oiiviriceriereeeie s vereesertsree st se e st es s en e e s st et e en s s snsstese s s eassens 7-3
Figure 7.1.7  POWErPoint IECTULE ......iueeviveeiccctiniiece ettt e 7-3
Figure 7.1.8  EXChanging OpinioNnS........coceivvrevenieieirorirciavnsessenreesesresessesessssssssssersssassssonsns 7-3
Figure 7.1.9  Explaining how to calculate LCC on July 30, 2010 ...c.cccoeevininvecrnnirrreennn, 7-4
Figure 7.1.10  Explaining how to calculate LCC on September 8, 2010 .......ccoeeveiviirerennnnn 7-4
Figure 7.1.11  Conference on October 4, 2010......c.cmiiiieiieiricie e, 7-4
Figure 7.2.1  Presentation at DRR (1) coveveieiiiiiinniicnrcne et eve et e evs s s 7-5
Figure 7.2.2  Ppresentation at DRR (2) ..cccciuveiriviiiiiiiierieieeseeeererser e e mss e e ns 7-5
Figure 7.2.3  Presentation at the international symposium (1) ....c...ccocerierrerveerenirniriresienens 7-6
Figure 7.2.4  Presentation at the international symposium (2) .....ccoeecvenvenvinenreniiiinne e 7-6
Figure 7.2.5  Presentation to the Regional Bridge Section, the Maintenance and-

Management Department, DRR......c..occcoviniiniiiiiiiniecccien e 7-7

viil



Figure 7.2.6
-Figure 7.2.7

Presentation at DRR (1) .coeeiieiereciiieneereieetse e centses e st saee et seeasrenes
Presentation at DRR (2) ....ccovviiiieiiiciciccr e s e

ix



Kingdom of Thailand A Survey for the Bridge Maintenance Planning
(The Chao Phraya River Crossing Bridges)

FINAL REPORT
TABLE OF TABLE
Table 2.1.1 Road types and road adminiStrators ..........cceecveevinveriveeceneveeesen, TR 2-3
Table 2.1.2 Total lengths of roads in Bangkok Metropolitan Region by road type ............ 2-4
Table 2.1.3 Transition of road ratios in Bangkok Metropolitan Area ..........ccccceorcvervee.n, 2-4
Table 2.1.4 Overview of bridges over Chao PHraya ...........ccccovvieueeeieee e 2-6
Table 2.1.5 Transition of registered vehicle numbers in Bangkok Metropolitan Area ....... 2-7
Table 2.1.6 Transition of traffic volume of all vehicles (except motorbikes) in
Bangkok Metropolitan Region........c.cccoeeeririinerice e sreesevesieenes 2-8
Table 2.2.1 Responsibilities and duties 0f DRR .......coociieiioeiiriiee e et 2-10
Table 2.2.2 Manuals on the bridge maintenance of DRR ........cccoccoovivvienenrieereseeeseeaen 2-11
Table 2.2.3 Locations of OffICES .uc.uiiiiiiieiniiienr et veestsrs s st 2-13
Table 2.2.4 Transition of annual budgets of DRR including personnel expense .............. 2-13
Table 2.2.5 Transition of annual budgets of Bureau of Maintenance (road and bridge
MAaintenance EXPenSes ONLY)...ooveciuriirieririereeeiereereeritete et cosneereneeneeseeareaee 2-14
Table 2.2.6 Records of scouring inspection and measures taken ..............ccoocoveevevenvverenn, 2-16
Table 2.3.1 Transition of volumes of traffic via 12 bridges over Chao Phraya and
HOW L, bttt st enanr s s s bbb 2-18
Table 2.3.2 Geomet'ric and structural information on 12 bridges over Chao Phraya ........ 2-19
Table 2.3.3 Design live loads for 12 bridges over Chao Phraya ...........coccveerevereevrnnnnnn. 2-20
Table 2.3.4 Whether or not 12 bridges over Chao Phraya have been repaired ................ 2-21
Table 2.3.5 Restrictions on vehicles for 12 bridges over Chao Phraya..........cvcvevevnenee. 2-22
Table 2.3.6 Restrictions on vessels for 12 bridges over Chao Phraya...........ccccvevvveenenee. 2-23
Table 3.1.1 Inspection subjects, evaluation methods and locaﬁon [Draft before
INSPECHON] L etveiitieiet sttt e b e s bbbt er et et 3-5
Table 3.1.2 Recording form (Bridge data) [Draft before inspection].........ccocovvvvevrvrveenennn. 3-6
Table 3.1.3 Recording form (Inspection result of damages) [Draft before inspection] ......3-7
Table 3.1.4 Comparative table for damage evaluation subjects.......c.covcvuvveinerisereriinenen 3-13
Table 3.2.1 Schedule of the Site Reconnaissance and Bridge Inspection ..........cccecev..oe. 3-15
Tabie 3.3.1 Process table for implementation ...........ccceeevvcvivivneersvvine s YRRV 3-18
Table 3.4.1 Number of violator vehicles (Krung Thon).......cvvcencinencmneiecsese e, 3-36
Table 3.5.1 Results of non-destructive teSt ......c.vvveeiriccereee st er e, 3-40
Table 3.5.2 Summary of non-destructive test results (steel truss bridge)...........covevvvnennnn, 3-42
Table 3.5.3 Number of violator vehicles equivalent to truck .......cuveeeveervivurivenrrvirirerens 3-44
Table 3.5.4 Summary of inclination amoUNt.......c...cocverevivrivire e 3-51
Table 4.3.1 Maintenance level for the 12 Chao Phraya bridges......c..cceveeviveeivinnvivinenane. 4-2




Table 4.3.2
Table 4.3.3
Table 4.4.1
Table 4.4.2
Table 4.4.3
Table 4.4.4
Table 4.4.5
Table 4.4.6
Table 4.4.7
Table 4.4.8
Table 4.4.9
Table 4.4.10
Table 4.4.11
Table 4.4.12
Table 4.4.13
Table 4.4.14
Table 4.4.15
Table 5.1.1
Table 5.1.2

Table 5.1.3
Table 5.1.4
Table 5.3.1
Table 5.3.2
Table 5.3.3
Table 5.3.4

Table 5.3.5

Table 5.3.6
Table 5.3.7

Table 5.3.8
Table 5.3.9

Countermeasure classification (CC)......ooevererreieeiinriianaieinsresesaeees e vaese e 4-5
Planned maintenance repair and implementation year (example).................... 4-6
Countermeasure classification related to the damage level...........c..cevveenee. 4-13
Repair methods for the damages detected in inspection .....c...ccovvvvieeirieanns 4-17
List of planned repair and member renewal .........cccvrvevniiiieniesiveeieieeinisiennean 4-18
Countermeasure classification 0f Rama 4 .......cc.everveeeivvnceinnisicnnninnsnensarennn.s 4-23
Countermeasure classification 0f Rama 5......c.oovvcvvvinieniviniriieniccnannsesrane. 4-24
Countermeasure classification 0f Rama 7...c...ccvvvevvesinvinninneiieioncnnecienanns. 4-25
Countermeasure classification of Krung Thon........cooveeiiineeniniererecrineeesneaene. 4-26
Countermeasure classification of Phra Pinklao.......c.occecvnivvniinrirenniiineenesiene. 4.27
Countermeasure classification of Memorial.........ccvveeiinieavieccininiennsiiieens 4-28
Countermeasure classification of Phra Pokklao........c.ccccccenicinncincinincne, 4-29
Countermeasure classification of Taksin........ccovvvierrcencerineviiinnnnsseeiiens 4-30
Countermeasure classification of Rama 3 ........ccovveeviirmvcinimniinn s, 4-31

Countermeasure classification of Krung Thep ......cccooovvecveivivevreeenees e 432

Countermeasure classification of IRR North ..o e, 4-33
Countermeasure classification of IRR South .......cooviiiiiiiiiinn e e, 4-34
Overview of maintenance offices and maintenance activities.........coceovveeeeens 5-2

Budget by fiscal year for the bridge and road maintenance group in

charge of the Bangkok peripheries and suburban areas ........c.ccoceveeveeriiennenns 5-7
Fiscal 2010 work plan for the maintenance group ........ccoeeveeenrecenircenceseeeeenn. 5-7
Budget and its breakdown for the maintenance group for IRR bridges............ 5-8
Items to be investigated and objects to be analyzed at local offices .............. 5-11

Results of hearings (Central region; organizations and bridges under
JUISICHION) 1.veviciitiiiiiii ettt s b e e b e 5-12
Results of hearing (Southern District: organization and bridges under
JUIISAICHION) 11rtieviiitieeieere et e st se e et abesae s sbesesren s ebas s enassesasmsans 5-13
Results of hearing (Northeastern District: organization and bridges under
JUIISCICLION) 1.ttt escei ettt ensn s s ese e e s e s e b se e e e ssnerarsasaesbesesns 5-14

Results of hearing (Northern District: the organization and bridges under

JUTESAICTION) 1evuieiirenirienrercetirnre et esnisre e e srsbera e sresre s essersseberssnassesnsrsenressarnes 5-15
List of bridges inspected ........c.cceveerienierienemiie e e sre s e es 5-18
Results of hearings (Grasping of the fiscal year in which a bridge was

built and the bridge ledger) ...t 5-19
Results of hearings (Determination of the necessity of repair) ........ccoecveees 5-20
Results of hearings (How to handle priorities).......cccceevveeecrirnieninnnencincrineneees 5-21




Kingdom of T) hailand A Survey for the Bridge Maintenance Planning
(The Chao Phraya River Crossing Bridges)

FINAL REPORT

Table 5.3.10

Table 5.3.11
Table 5.3.12

Results of hearings (Methods of inspection and evaluation; frequency of
INSPECLION) couiivritiiniii ittt e ab bbbt e ne e saeene 5-22
Results of hearings (State of repair activities).........ccoevvicereieeerereseeeerereseennn, 5-23
Results of hearings (Allocation of the budget and personnel to

MAINEENANCE ACHIVILIES ) ..viiuiriririeerieiaeeriiees e csrr e srebess eveeteeeeseeesanaes ..5-24

xil



AADT
AASHTO

AIT

B/C
BMA
BMMS
BMR
BOD
BQ
CFRP
CMLT
C/s
D/D, DD
DOH
DRR
DVD
EIA
E/N
EXAT
F/S
GDP

ABBREVIATION

Average Annual Daily Traffic

American Association of State Highway and Transportation Officials
Asian Development Bank

Asian Institute of Technology

Office of Accelerated Rural Development
Baht

Benefit / Cost Ratio

Bangkok Metropolitan Administration
Bridge Maintenance Management System
Bangkok Metropolitan Region
Biochemical Oxygen Demand

Bill of Quantity

Carbon Fiber Reinforced Plastics
Commission of Management of Land Traffic
Construction Supervision

Detailed Design

Department of Highways

Department of Rural Roads

Digital Versatile Disk

Environment Impact Assessment
Exchange of Notes

Expressway Authority of Thailand
Feasibility Study

Gross Domestic Products

Gross Regional Domestic Products
Greater Mekong Sub-region

Height

High Density Polyethylene

Height at Center

Height at Support (Bearing)

Human Immunodeficiency Virus

High Water Level

International Bank for Reconstruction and Development
Industrial Ring Road
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JBIC Japan Bank for International Cooperation
JICA Japan International Cooperation Agency
L Length
L/A Loan Agreement
L/C Letter of Credit
LCC Life Cycle Cost
Linax Maximum Length
M/C Motor Cycle
MEA Metropolitan Electronic Association
M/M Man-Month
MOF Ministry of Finance
MOI Ministry of Interior
MOT Ministry of Transport
MRT 'Mass Rapid Transit
MRTA Mass Rapid Transit Authority of Thailand
MSL Mean Sea Level
NESDB Office of the National Economic and Social Development Board
NESDP National Socio—Economic Development Plan
NPV Net Present Value
oD Origin and Destination
ODA Official Development Assistance
o&M Operation and Maintenance
ONEP Office of Natural Resources and Environmental Policy and Planning
oTP | Office of Transport and Traffic Policy and Planning
PC Pre-stressed Concrete
PCC Property Compensation Community
PCU Passenger Car Unit
PDMO Public Debt Management Office
PPP Public and Private Partnership
P/Q Pre-Qualification
PWD Public Works Department
RAP Resettlement Action Plan
ROW Right of Way
SAPS Special Assistance for Project Sustainability (JBIC)
SRT State Railway of Thailand
TDMC Transport Data and Model Center

Xiv



TDML
UTDP
UTM

VAT

V/C (VCR)
vocC

VOT

WB

Transport Data and Model Integrated with Multimodal Transport and Logistics
Urban Transport Development Partnership

Universal Transverse Mercator

Value-added Tax

Volume/ Capacity Ratio

Vehicle Operating Cost

Value of Time

World Bank
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