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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The
contents of this report are based on the information at the time of preparing the report
which may differ from current information due to the changes in the situation, changes
in laws, etc. In addition, the information and comments posted include subjective
judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages

incurred by use of such information provided in this report.
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1 AASHTO |American Association of State Highway and |&X/NEREKZ @RS
Transportation Officials

2 ACI AmericanConcretelnstitute 7XHI - ES

3 ADB AsianDevelopmentBank TITRIFIRIT

4 AEC Asian Engineering Consultants Corp.,Ltd. 2t (77 I>IZ7UST SHIIDY)

5 ASEAN |Association of South East Asian Nations HEVSTHEEES

6 BECL Bangkok Expressway Public Co.,Ltd. AWV WSS ES Ly Saweava

BEM Bangkok Expressway and Metro NV AERER - A0t
7 X[BN\>2UEERER (BECL) &BNX>IUXM (BMCL)
oO&H

8 BMA Bangkok Metropolitan Administration N2 EEE T

9 BMCL Bangkok Mass Transit System Public Co., J\>aoxs0

10 |BMMS |[BridgeMaintenance Management System TERHEFEIRI 257\ (DOH. DRRTEM)

11 |BMS Bridge Management System BREEIIATA

12 BTSC Bangkok Mass Transit System Public Co.,Ltd. |&tt% (\>09-3Z- 82Dk S2F10)

13 [(BOB Bureau of the Budget FEB

14 BOT Build, Operate and Transfer 255 EE EERT

15 BTO Build-Transfer-Operate BER-EE-EE

16 BTS Bangkok Transit System (Sky Train) I\CEEREE

17 |CFRP Carbon Fiber Reinforced Plastics REEAAER{ LTS AT VY

18 CMLT  [The Commission of Management of Land PE FRmEt B
Traffic

19 DAC Development Assistance Committee FIRIEBNEES

20 |DOH Department of Highways B

21 DRR Department of Rural Roads 5 ERE

22 |EXAT Expressway Authority of Thailand 4 ERERE 1T

23 F/S Feasibility Study I{=SCUTARHIT1

24 |JICA Japan International Cooperation Agency MRIATECE AER R HEAE

25 MRTA  |Mass Rapid Transit Authority M EREIE N

26 |NBI National Bridge Inventory ERIBREIR

27 NBIS National Bridge Inspection Standards KELEGRIREE

5g  |NCHRP National Cooperative Highway Research RAREREEATTIOIS A
Program

29 NESDB |National Economic and Social Development |ERBEHSHREZER
Board

30 PMMS  |Pavement Maintenance and Management SHASHEFEIES 25\ (DRR TfER)
System

31 PMS Pavement Management System SHEEEEI AT

32 |SEPO State Enterprise Policy Office EEPEBREHED

33 SRT State Railway of Thailand 1 EBKE

34 TPMS Thailand Pavement Management System A FHREIES 2T\ (DOHTER)
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/ JU=>F42(BTSADhAMNAY) 27.7km

SRT 28km
I7R-M>Y 28km

5 EE SRT SRT 4,500km
Hh58KE : IR 4,500km

X 15 SKEOEHEEH (2K

1-1-2 T 547 78Ea X K

A7 T DEFALBBIITHEITL TV DL ZAETH DM, A 7 7 OERFEEIZITES
HIZ2 SRR BB ST D, BIRER TRBENAE Z R L T\ 2 EiEE )R (DOH),
A HTE R R (DRR), N2 =7 BHEETBMA)EEED A 7 ZITO0WTE, B - E
BEBIT2EICTEDOHBRABPRENTWD, FR—, SHICK D RIEERFERLS-
BAEOXEE L TUIMESOFERRENTELR->TEY ., ZOMBENAL T AT R
FOWRZGIEEZFT—RELo>TWND,

BlzIE, %k LB0 | EEAEET L EEREEKRROOH) DA 7 F v AT FE
EED LTWHRETH Y . 2011 F~2013 FFIT—HFIC A T F U A TRBER TR %
ERElo> T,

F72. 2015 FDOX A EHD [TH% « AT F 2 A FH (Investement budget for
construction and road maintenance)] D#RFEIL. 2008 4 & il 5 & 60,000 H H/3—
YN 93,000 H /N DF) 155 fFIZHE A TWDH—FH T, FiaxOEKEIXED L Tns
bbb, HEOA 7 IEETRICEDD AT T UATROBIENRHEZ TND Z &
NOIMNA D, MAT, 2015 FEOERGEFHNIE 2008 4 & kT 2K T LTl 2, 4
BRIV —JEA LT T RAEHONNDEROEE N2 5 A REER S 5,

N % "D &R, A A FEITNEEHRTFEBIEIH TH Y . ASEAN 5 & OB
RD7=% i4/77@”‘%ﬁ£@&%%%%ﬁb IZTERWREEL 7o o TN D, # A [H

@4y77i%%m_ LSt X0 —JEHERFE BN EEIC /D EEZ N0, Bk F
F i< é:%&%%f@&:%%@%)%si DML, M2 OB I EDREENEWEE D
na,

L7z o T, A% A7 THETRZBEICHEASET, AERTL20120F, AT
FURTAREODICINZ GNDENDRERERRA L hERhDBEEZBND,

24 SCB https://www.scbeic.com/en/detail/product/2363
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Fvestment bud% fo;g&rwionmd road we Additional road length (kiometers)
maintenance (THB milion) 93.000 w— Poad quality index om WEF {out of 7)
1

60,000 =3 1.521
(2015) 19951
But additional road length decreased. P2008 ) Gm

The quality of roads also fell.
16 i AT FUATE, A Frak o EEEE & OVnE 7Em25

T EEDA LT TOHRE
S A EOEZRFETEEEZEANESDB) K E L2H 12 Wbl <k, 1> 7 78
DOIFEFE LT 11 WEHE O et 2k 51T, ghEModEicERmz B, B EIC
T HBE S LT D LRI TND2, XA ETIIA % 8 M CrlekiEFrapiy), &
H, EdER A OISR ER 1K 9,100 [N —Y ORBUA 7 FREEFEZ TEL T
52T,

(7) B AR
2014 4 7 AIC/ERR &7z 2022 45 TORME CIE, ERKICEE L CQIEEHEpoME & 2 3R
WD 4 B, BB & ORiRk R, T TR ERIE O dhE Eﬂ@&“%ﬁ?@t LTS
HAILTUW 528, 2015 F2IE, HHHmEHER(E—% — U = A VEFIZEE T2 20 224517
TERC S AL, 414 20 FHITHRI 2 k3= 2 H T £ 6,400km O 53858 1 2 1 6D T <
TEEL 72> TN DH29,

b1

O FEABAT O 4 Hf ) EE K O FE A
@ HIyEdE I OERE
®
@
®

3 &R0 TR B I O BE A (1,604 (B 3N— |, HIER 324km)

BRI B B2 0D 72 6D 0D M 7 T8 IS B

A —BREED T OO DO Q2 JK 1 TE A=Y D 20 £ 7T o & JEEE M FE
#)

25 SCB  https://www.scbeic.com/en/detail/product/2363
26 http://www.nesdb.go.th/nesdb_en/ewt_dl_link.php?nid=4345
27 JETRO
8 N3y ARANFELEEDT [ 4 A EREHE 2016/2017 424l | P503,
JETRO R~y a7 $0501 201844 A T# A O & 717 %% p23
29 K A ERRFAEE(2016/2017 4 EEAK)
0 FEHEENE, NS o~F AT TR NIV~ TE TSy b N Y o~T o TFxFTY
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() 578
F A BRI S = 7 R O 22wk - BREREOME 2 X 5720, 2029 4% TIZ12
FEHR, FIE R 495km O HIUSIERE b SN D TETH D%
NESDB Tli3#ERETRIL D 7= HERIE S B OB IE 2 HRBIIAT 9 LS T 5,

EIRAM (FIEL) EIRRM (RER) SEER EE RFE
44km K=DW54> (B54KE) EM 23.6km
N BB T#ERD 14.2km(FATY~TaLboR)
K=TN54> (BREKE) 23km =
MRTA TN—54Y (F%) 21km NI UREER - A MOt (BEM) TW=354> (HTFEX) EMH 27km

ALY TISAL (T ) 38.9km
1I0-51 > (FHHRHE) 29.1km

BMA
27.7km RYA0-RANSYSYRSAFIRE | 4 o .
BMA/MRTA PU—Y5A(BTSARINAY) 27.7km  |(BTSC) JU-Y34> 12.6km 3E#i#E, MRTA,BMALD3RER
SRT 28Km IPR-NIYD : SRTILINITZY |LykS4> 139.3km
— NS : .
I7R-hI>9 28km k- bUA>#(SRTET)
SRT SRT 4,500km SRT FEOERIE 903km (FrF1oYA~FYI1BRECHER)
75858 : MIER 4,500km BEKE 672kmXERELOHREBE

17 ZAEHOERBEDOHERTE

MASTER PLAN: 515.2KM IN 2029, 24% MARKET SHARE IN 2037

*Includes MRTA ond BMA projects >
Sources: Office of Tronsport and Traffic Policy -
and Plonning, Bangkok Metropoiitan Administrotion

18 Ny ay EHEiED® 2029 4% TIZBR@EN T IE STV 5 HEHRss

31 NESDB (2 &% & TREOBHE 2 HaAmIZITH 2 L 28R LT 5,

(D BEOEMUL : Fx FarPA~Frafipl 6, 20156~2019 FOMEHER 1,293 H/3—Y, 903km O
FENDH D, 5B, 2 BHE22 (EN—)X 2016 FF 2 AICET. LTS,
(2)  "ESE EERGERTETR) - PEE OW ) TRIER 873km OESTALEM L EH SN TETH D, ko7
N—T A VOIER 2Tkm DIFH, Nral TELy RIA2, T =0 T4 00 3HOBEFENEITHTH
B, ZA mEEZEAMRTAIZA L2 YT A 2 (38.9km O FER), /S—7 T oA L IEM(23.6km =48k
), A =r—7 A (29.1km, @EHEGE)4 ORI M A HED TND
(3)  EEPLEFE RO AITH LIz A Z A HRIFE, Nval~F 2~ A672km) Th D | BFERIT
4,495 B —Y & TE L, 2023 £ 5 O EZ B L CEHENEA TN 5,
sz [ & A [ER R 2016/2017 4=EERK
33http://www.unescap.org/sites/default/files/8.2%20Mass%20Rapid%20Transport%20Systems%20Development%20t
hrough%20Private%20Sector%20Involvement%20-%20Experience%20from %20Thailand.pdf
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http://www.unescap.org/sites/default/files/8.2%20Mass%20Rapid%20Transport%20Systems%20Development%20through%20Private%20Sector%20Involvement%20-%20Experience%20from%20Thailand.pdf

A MEDIA ST TIASTF AR

EAERR DOHAIXU® L LT, FEBUFHED A 77 A PRIL, E Lk
TERHAZR L TWA T —ZANRE, 2075 RE LTIE, A 27 T OEFLNEIT L A
VTl AOMBEREFINEML T DI bbb BT, FERTEOS BN EREE 2RI
e LIEBEAAROREWIHERIEN/ A V7 T U AFHEIZE SN TN D Z ERET B
D, E£1o. BRABRMEXHED LB EITIE, FRA VT F U ATRUNOBREA T F
YAFPER 2R LTS 22, B TRICOWT S < OFFERREICISW T EA
BHrTh b,

(7Y AT ATEOBMRE IR ok R
a fER AT ATHE

ZAFEDA T F U ATFRIZIT, A 7 TREGROaA T R RESEZHELTND, A
VI IHRHEIC, (AT T e TR ENR] Oart S N TREFENTEA T TITD
W, REFHLIELD &0 BETRE SN TRV WARANIZF R B TFIESEM
Sh, FMEa A R BRT2EMICH D, PRI ITHEZ LIThTEY | A
£ 2 RRGEE B AR &) TR R ENIZHBEETO U A N & ICIZA T F v A AL
THAL, TRIYRZRORI L 72> TN D,

(a) HREST
S A EOETROEERFESL, BETREFEZER L, EROERE/GLLEN D
Do AAEDLE L OB TIIRFHEEIT 10 0% 0 . FRICITFHEEZ O T REH D
TERCZBAGE L. B4 9 ARICER CRRIN D, HEEEKFDOH)., & EH5EKR
(DRR) & HITEVVKETHR L TR Y, A% BEMBIAEND, (FETICBT D5 TFHRD
FEZER L. 2EER 3 22 M)

(by HiFHIRME
5 BIEAHIZEFHE OR L KE < ZT N0, BIRENE T TREEAE, WEL TV
Do 2012 D0 BB OMIT 3 ML O TTEHT B, ZhvE THREIFHT > TV HLT BYE
B, AR DA 7 ZEA % BIRIEIT O Z &2 0 | B )RHM 103+ T
EVBRICIINGEA AL FE - Wi 7 5 E R (DPT)36 R X A 245 2 L i/ > T 5,

34 i 21X & A E 5 ERRHDORR) Tid, #5221 TRRBN CTELIEMN AT 2470, REEDOTFRBEEIT-> TV 5,
BEENEM AT ITBIEEE A & L IThNTEY | MBI ERCEAE ORI E L TE+o7 s 0 LIS
W, AR, EEAEK R (DOH) & ONEREE # 5 EERDDORREHR L TWE T — & _X— 2312 1HH L CERN R
W2 B TPHRBFEZIT) ONERTH D08, KE LEEEOBRORIVEEIAMER SN TB O, RN TEBFED
72912 BMMS BFHA ST RO RBIRTH D,

B [HESEIIMSREANEADTZD, PHEAAEFICHOCBRAE THELZITo TV HEERETH, 2EOLOTH
FHE 2R L, R & FRRICES THLRAT 2B ER L 5,

36 2002 MG BIRIRGH, AV OAILEEZ EEET 2 AL HER L AT FHM 2 55 288 7 5l /23 A0 L.
BB AL - FHHG R OPTSHHE L TV B2, BMRKSCEB O HICE R T2, IBALEERT
X, #iI5 B RIERES ISR DA 7 T sk OB M OHERFE LD X R %217 > T\ 5,
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DPT X HIRIKDA > 7 T liak OFH e OBE% ATV, B BIRRICEE . MERFE 2 B
T 5 F COMMER% 2 FR)OMERFEFRAZHY LT\ 2D,

—J5, N a7 HEEIT(BMA) OERIZE 478 LT OEERE I O & 5 5 BIAIRIE, &t
HERNPOHOLDOFETIT>TH Y, DPT NEHEET 2 Z &30, ¥, Nra2 gHiE
JFIZBIT DA LT APRITELBIE L TCWD, (Nray EEEITFICBIT D TROHERE
IZOWTIE, Z8EE 4 25 H)

(c) AL PN & E i (Expressway)

R A AT DX A EE AR EXAT) 2SN a3 7 #N & VY A [EH N O & EE
(Expressway) D% L OHEFFEH AL L CBY ., B PR EEZFE L T\ 5, ITHD,
AVTFUATPRITEHLCRBY, A% ILICHNT s L RiAENn5, (EXAT IZEBIT5 T
HOWBIZOWTIL, 35 &k 5 25 M)

(dy #kE

Z A EOEHEGED 3 MssOEHIRE TH D ¥ A Mk EAZEAEMRTA)MEA LT
5B OBEZOMR L, &t BEM M HERHE PR 2 & 0 CEE 21T > TV %40,

Z A EOMGTEEIZOWTIE, A EASESRDY NER - EE2{T> T\ 5,

TV —rT4 0 BTS AAA ML A V) X, Nra 7 gHEITBMA) S ER - EEHEE
AT 55, BOT A& @BLU TRy a2 « v XA T Uy RURF AH(BTSC) B A T
T AEHS TN,

FRASEIISER., BRI L MRS LWEEN TH LD, AT
AFPENBRZIUZEBINL TR, L LR SARIZ A T AREN R OKTE R,
BREFRUGEHTHIEGE ., FERMIZIZIA T T ATERPRE SHINT 5 2 EPEES
o, (BHEEICBT 2 TROMBIZOWTL, Z2EEE 6 25 H)

b. BRAaEA T F o ATHE
(a) HHRET
TEEEE KR DOH) 1B W TIE B A T AE N BENMEE Th b, FOFTE,

37 IO 2 FEBICEB VT, B E OARITEFEIT O, BRSNS LB E T 2% B L7 858121X DPT 12xf
WA FFET 5, DPT 2 ¥ 0 EOMH OHERFEE, KO 1,000 I 3—Y L FOERE, #iE% DPT O F5FT
MITH LD R L., 1,000 58—V PL EOfE#E. #ifEix, DPT AEARLT 5, MEEASIBS% . T BIGED
BB WA ITIE DPT 7 6 FEEZHRE LT3, 2014 4E) 51 DPT AEBHMT 5 KEEAIE L Nb v
HEFFEEER NS L7 b OO, HEFRFEBEOSGIE, JFAIBICKE 2 KD 2 AIBR TORR% 2 ERTH D=0, gk
AT DB I U CHERFE L OB A 1T/ éu\

38 2004 (2 BRm

39 http!//www.mot.go.th/about.html?id=15

0 MRTA 7 U7 (2018/7)

4 BREIX 19 HALITIX U E V| 1897 4ED N oy ~T o ¥ YRBIERL,. BROBEERNSED DTz, 1951 412iE
EERNBSIT 2T, XA BURHEOEARE L LTH A EFSRT)NHEE LT,

31


http://www.mot.go.th/about.html?id=15

REHTIT O DR EREEOCHREHEIEXO THIEE2TH S [FrHI721EI1H - (ERELE
(Special maintenance & Rehabilitation)] 2352 E &N Kb K& <, FHEELEOXME
PRI D THREE > T DR TH D,

EP b4
7,000 6,550
| )]
N 2,200
o
— 111 BRHESERERRoutine maintenance
1.1.2 EMHISERER (Periodic maintenance
— 113 HRIGMEIA - B8R (Special maintenance and Rehabilitation
B3 Baht
Code Maintenance work 2012 2013 2014 2016
1ERASTTORE 9,660 12,464 14,685 16,221
1B T A&
1.1.1 BEHIFEEEE (Routine maintenance) 3,960 3,964 5,285 5,370
1.1.2 TEHRISEIEEE (Periodic maintenance) 2,200 3,000 3,300 4,301
1.1.3 $FRIREIR-18%EE (Special maintenance and
Rehabilitation) 3,500 5,500 6,100 6,550

M 19 EWAEKE OOWICHEITHA LT ATFEONR (2012~2016 4F)43

(b) H1J7 BRI
BIBRDA 7 Z 1k, WEE AT - Jii 73 E s DPTIC K > T &K O AT
bivled & 2 FZRITHT BIBIRICES | MEFFERPIBE SIS, LL, BIEER~DOBE%
XM B 22 A DAERFE RN R STV RN ENEL . DDA EN TR S
NIEGETHEREINRNWZ RS0 o],
UL, T4, A2 BENBEL L CE 722 Ei2 kD, 2014 4 7 AIZNE STz 2022
FETOREER 1 JK 9,100 B A—Y OKRBURA 7 Z BEFHE O I H B ERED 7=

12 BIFOEE AN, R EEL EET280%, EANCNBOERNNLETH S, KHBEFEED ERITEMmERE D
HEIZ R > TR, X, 5 FHA—YL EoF¥E, BOEARSLARIZ 500 T/N—Y L EOELR & 5555
Lo TW5, FRERIIIREREHLERFE LY L, EMTHBFEL R0 PEENIIRE > TE 5TV
DOTHHETE, FREZITDHILNTE S,

13 9015 EDWEEITITFH 2 L TH > 72 TDOH Annual Reports| 7> 548 O FH 2 b
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DOFTHEDPRE VAL, RMBK HIIAD TS 4,

Ny a7 FHEETBMA) THBARO TRIEH 2% TH Y, Director Civil Work
Division Department ®HEGED & E4ER] 50 HH/N—YEIEH L, A 7 7 O - jRED
JRRZEAZICRRIC A T F U A5 5 Z & L lp o T 545, a7 5 7 (BMA) T
317 T OREEREE 6 BEFEL-~UL T0) (AT 7226 [5) CIREEZRRWY) ([Z0%E L., FF

WL T0) EHET LTaAGR7R ERBERA T T U ATEOXG L 70548,

2017 FEIZ, Ny aZ HEETBMANEAN Y 37 OFERD 5 5 6 fFTREFIC X HHiL
DFREMER mV a2 LU T0) ORI TH D L@t L. BRTEAZMA L TRAEICA
YT AFEOR G EM L8, —RENCERRE T R MITPRIRES R b LTS
LD, AHhD IO XD RREWAHRES LN a s GEETBMA)D A T F A A

MEED DR VRBLUCKED Z LB RES LD,

# 2 Nral gHET(BMA) DO GO R4 FE 0|k e

LeyL R SHRDOFE - HiH
L UL 0 fEREN7IRILTH 0 | TR S L < TR ZRpS - 1AM
LTLEoT—2A MIFHNIF AR HFHE T
HDHM, ERIITRRK DT
A& 1 EMFREET
Al
LUL 1 OB S, xS OB A & < FP - 1AL
BRIITERET 2HLERH D
LAUL 2 HEE DO RREA UL S, SR & < B4R B+ 2 ELAN
L<IE, 2FUANIZT HRER™H D
L~UL 3 B ORI S5, BT IEHIE S L
DB D DY, BURE R TIERTIG T 2 M8
A
LUL 4 B DA D 2 s T & 203, Bl A Tl 7L
RIS RAPAL A AN
L~UL 5 RVWIREETH 2720, M7 Exbiind 2 22 7L
2L

4 JETRO # A HHT 201844 A 124 OB & 7 &7 %)

% BMA 7V
% BMAE7 Y7

47 6 SO : 1.Klong Saen Saep bridge.

Ped Bridge. 5.Klong Sam Wa Bridge, 6. Klong Tha Raeng bridge
48 https://www.bangkokpost.com/news/general/1355251/no-budget-for-urgent-bridge-repairs
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() A TF ATk
BAEDBIEDA T T AT F U R, MBA 7T, BEEBBICELY  ZRENEIT
DL R FEhE S, FELE OBKE OXHERIEN R D Lo T D,
v OEE
& 2HEIC—E AEEEKERA
< HEBEAR (kT

v &R

> LARIC |, EE 2 4FEIC—E EHSR
v RlUXIL

> 2MEIC—[E] EH AR
v R ek

> 1HIC—E, FF 2 HEIC—m EHES
v ESREkE

> 1R, FF 2 HEIC—m EH A

=L EE
EmEm NRM s BR BR ES TS
WIEE SEEERERARZTV. SHAERZAV. FHR
. e IEBEIRI (FiEM)  %5H#3.580F . Rutting
B SOk,rCLOO 210 O x (hIzBHEN) | Cracking (VUEIN) . Ravelling
(PZI7)h51E) DIRRZAETS.
BROEEFEE3/AMNSEFL. BROBEEZ
16.000 0~ 5 THI#¥ 9%, ZDFEREBMMS (Bridge
152 45 @1F1E o A Maintenance andManagement System)(C{®
A (50(';"«“) @2£1[E FENn3, @EEFHE 3 LT OBIENVEVER(CKT
LT, BB BIMEBMMS(CERERT 5. ImiE Bz
BERPRDIELZL TS,
N 5 AR — MRS TERRRZEM. LHL. DOHD
h>Fgp| 120 2F1E O A BMMSARESRSTLAL,

-

20 DOH

DEMR R A T F o AFiE L B AR O A HE
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RE A
EEEE NREM sEE B®R B#R RHENE
e | BRS 247 1B SEERIBRES (Rosy Car : Road
] 40,000 21 © & o
= 000 2F1E O X g ey Can) THIBME (IRIB) OREEEE.
@I AIERD ARSI R 1R - HEHIFEIRIDRR
. 4,100%% D1ELE DOAEPH 1 FE(C 1 BTV, QZDMOIERE 2 F
@R | (150- Soem O A C1EERSRY - MIERL. tARNRIRER
200km) HE. STiEERZ A RERPRDHEZL TV EIFELT
[BHREBRICBITVS,
RV | $9100FF  24E1[E O A 2F 1B tE S — M- TER A E EhE.
Evaluation by |
Specialist
X 21 DRROEHRIR A LT T v AFEE BHEAROA I
RE AIE
SEEmE NREM sEE B HB#R RERE
. BRI RREEFEAE ROLIREBEHRTITOTVSN, EARNCE RS
B | 28,000 po-ore ©) O EENCHDEERIBIEES 1555N\EEICSU
J3km T, SHEEHIETD. FHL10MHEE .,
L 084 BRORIRS — NS TERAIRZE . 22U
ST ’ ROBEEZ0~ 5 ([CHIBTL. BIEEFIIBRILIC
L L5 210 o A RE{ELT. Bridge Health Monitoring system
[CBEEE—EICRYESILTT —IR-Z{ELTWS,
BMA
= - 2F 1 OIHBROMIRS — MIBD, TNICE->TER
RV 12H0FR 2618 O AN SRR
IO EEBET (BMAYDNIU—> 51 > 038R - EE
1ERFIEI3N. BOTAREBL TN Y -RA NS>
27.7km  2£1E O A SyRI 2T 13H(BTSC) HME2TLV%. BTSCHBMA
DOXZ1T7 AL TER =gz EHEL VSN

"\

2 2 BMA OEMIHR A T o AFE L BRSO AE
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=E AR

EEaEm NR¥ EE B®R BHR REAE
EXATIE 9 ZIna> 91— NS2LBIE T 0. T
. = SRTEERUINCE, FRIMRY—EJ 574, 3490
BIRS| 2246 1£1E O O EATY, PHALIRE (Half-Cell Potential)Z%
km SERUBIRIEERERL TV, REBCEU OHEER
MR SREEREL TS,

EmE EE
EEEe ORE sE B B# KBRS

WER oaa
. fElRAFELE
#KE 4,500 g e @) A

km

HEFEIBDIE X XTI 300kmORIEX (LD
13,000 ma;o\{;rrack Ma}in:nanéeJ?ZJT’JbJ:'G(ati@
sz | 93,000~ —EFEEXENMBEUTILXME, BIC3E
R | Goooim 1FIE O A e e R DAL BTl
%, UhU. ERRICIEHPECTLVRHREZRITTHS. B

BEREERHLTVIIBEEZVETHD.
Ffz 1 & 18] Track Recording Car]&/&RUT.

TFEk| #SERT 14£1M o) A EENRONOLFATEITOTNS, BENHERT
SIBEDOH. M RESHI SN TR
ns.

28km 1£1[ (@) A

S
(mf X8

24 SRT OTEHH /A LT F o AFEE BRABOAHE
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BE AE

SEEE WR¥M  HEE B B# NS

=20 MRTANFREIEERAL. X7 ARIBOBEE

poa 23km 2£1[@ O @) 2T)UNERER - XN (BEM) TIToTL3,
SRS — N> TBRSREEM. ¥=17)L Tl
2 £E(C 1 EIDEEBEATICEEERLLTSED. @
VUTIN - GCEIREE. Q#FFOBRIRE, @i3KIR
F @3- ROSNORR. OKFNOBEE,

WFEK| 21km  2£F1E O A @IJOORERREERLTS,

25 MRTA OEMAIR A T F o ATFVEE BHEKROA

a. & H TR
(a) EE - BROSMR~=2 T VOME
A ETIE, B - BR - P VICBT DEERR - i L - MERFE RO S ESC Y = 2 TV
A BARRR DM B SRR - BT L. FIRERRN TR DT R~OEFIE S T 523, A
72 5 MR T OILARH 1T Sh Tuniany,

Lo, %< ORHEETTIZT AV 7O AASHTO (American Association of State
Highway and Transportation Officials) J&#<> ACI (American Concrete Institute)
Building Code . NCHRP(National Cooperative Highway Research Program)(Z -3 C,
KFFF Ca P v hath, JICA BAFI Ziof1’ﬁﬁﬁéﬂfl%@%fﬁﬂﬂ LTW5%

TAVAOKEERSE L L UEH SN TV A RITIE, 5 kIR K% O 1950 Eﬁ
2. T AU SR DR CHEBEM SN2 ENRELSFLHLTVDS, ZORRT,
B ORACEMIEEZT AV A%, FFAEOT =TT AV I~ L
‘Eﬁﬂﬁ{ﬁéig‘;ﬁ (27 0Tz, 2 A ETIE, 1965~71 I FEM S Aviz TEREEAG 7 A 45118

TR0 AR 72 RIE MR A E o 7223, BIRO X O R R OAGE ST AU D
0)%;’@753&~—2 Lo TS,

RENTRTIEY . KA 07 Z@EEEBITMBICy =27V Z2EH L T D, 72720, #
7 EIERIC B W CITEREE KR (DOH) & ONEE H7E K JE(DRR) O~ = = 7 L in S i
DT EMEUNE0,

19 1951 4E~54 £ F TITHREER 190 7 FAGOERENST A U I OEINT L > Tl S iz, Gifilig—RE Tz 8 B &
AN DB AR (1945 4-—1957 A7) http://www.jaas.or.jp/pdf/48-3/4-31.pdf)
50 http://web-app.drr.go.th/wpdor_tor/formview/view_tr annoucement.aspx
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# 3 HK -

RO~ =2 7 JL51

2FR RS FITH | B

Specifications for Highway

Construction EIREIRE 2003 DOH

Bridge Strengthening Manual SRR =17 2006.5 DOH

Bridge Inspection, Analysis and

Evaluation

Manual SRR DT FHEY =27 2006.5 DOH

Bridge Repair and Maintenance

Manual SR EEY 17 2006.5 DOH

Work Instruction for Bridge and Box |#&2 ./ RyIZhIN\—MELEER

Culvert Construction Ei=tay 2006 DOH

Inspection Manual for Expressways |&SREERIRYZ17)L 1990.3 | EXAT

Manual for Inspection of the Rama IX

Bridge 579 HIBSIRYZ17IL 1990.3 | EXAT

Procedure for Construction

Management of RC Bridges and

Condition Evaluation including BRI EEOHARIA>

Maintenance Method ERTEMSIR, SRR | 2000.8 DRR
BELRMEROETEEOHAR

Manual for Construction and I U RNEREHIFEREON A RS

Maintenance of Road 1> 2003 DRR
BRRVERE ORI, Sk
VEZEDHARSA> (BRAR. LEB

Project for Development of T. FEBT. 2. Kig) .

Management System for DRR's Road |BMMS (siRIRE. satRfER0

Network (Phase 1)-Manual for Bridge |iCE%. I8/SI2E 0. EE2ED

Inspection and Evaluation B} 2007.2 DRR
TBROETE. @LE 0.
- bo%E. BRRIES

Bridge Inspection and Improvement |3k, sARIEROIME . SRS

Manual 7y 2007.9 DRR
IRR &R DR R UHHFEEY

The Industrial Ring Road Project - Z17) (BRI, ERRIR, 5F

Inspection and Maintenance Manual |#isi&. BERFSR) 2008.1 DRR

Study Project for Repair Method for

Damages due to Material

Deterioration and Service Life of

Bridges in DRR's Road Network HERRRYE. IBEIEE O,

(Phase 2) MEFEDEE. MIETEOHIE| 2009.9 DRR
BMMS BIF(ICRIT BIRES
AEREMOMBIEHEY 1Y

Project for Maintenance and -REE (BIZER)

Management System Development  |-BMMS O1—-H-3Z17)

for DRR's Bridges IREE (RIEMR)

- Manual for repair of RC bridge RIS =17l 2011.3

components due to deterioration of |DRR

bridge structures and components FrATSV) | ZRABICRET Btk
VeI =17 2009.12 DRR

FrATIV) BRI IBRRIAMISE | FrAT5v7)I12248(ICRES 3B R E

BEHESREY=17 ) AR EIRETERENY =17l 2011.3 DRR
BESRTE. SRS, 8
SHEVERL,. FIETEOME. RS
EERROHARIA> (FE(SER)
ABRCOVTEERER. XER

Routine Maintenance Manual fHE. #BROH 2011.6 DRR
S IER(CRI T DR ESEETE

RURVESESTE~ 17 Za7l 2013.7 DRR
HISIER(CBIT SIER RHBHERF

SR RIHHS EIESTEREY =217 BIEFTEREN=17 ) 2013.7 DRR

51.20138.7 4 A EHITIZE T DAERIEAF R -

TRMEFFE BN 7 =2 b
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(b) EM RO

HAFEIZBWTE, AT ACEEIC 3 RIS S, OB FHERE B/ES Routine
maintenance( R 4FIZHERET 2 72 O ICEHIICAT O 2 SR IEE) . @E MR & HIEE
Periodic maintenanceCIREN BAF72 I PRIfR A L L CTITON D SIESE), OFH7e1E
IH - &% Special maintenance & RehabilitationCIRI 23 EE < 72 > THBAT O Sk - (EFEIE
BN H 552,

FROQEMMEREHEEEOEEEAD S L, HEARIZEOMBTHLRE ST b T
D, AARLER VI EESMATIERV, FlzX, EEaEgm OOWS%a. B
a2 1EITH) 2 & & LTWDA, AREZRIRY OFBERGEEZIT) 2 L 2 MRS 50L&
F o TWAHT=H58, )l 72 EDGEIIM e ETHRERRVFS5&, HiEL XA &EIEH L= D
A TWEEITHBELH R TORISNZ, ZD 78, BEOHZ RO A DIFIEIZ LY |
IEFEICHIEI CE 7202 &b 3 555,

AATIL, 2012 FO4EAF b o RV OFH A ST, 2014 FITIEGOE SH, SRRFO T4
HEMPEB SN2, FEBRIC, AARICBW TR 50 2 x5, Iz H & mE HHEO SR
RS, BEARTIEEHR TH o729 LOK 3 ElOBRICBWT, AR T
IREEThH o7,

ZOZENDL, FAEICBON T HICE RSN TWHEZHHEIZBN I, A 7T 0D
et B AR L CLE 2B S D, TR OEY | ¥ A HTIXQE MR HEEE
DFERIZE S TRAUTF U ATRERET D120, AT U ARNE & T 2 EfE I
BETETWRWGE, THIERA 7 T DRSS, SRR T 2BARERA T F 2
BRANBERT DAEERENEEZLND,

X 26 @mLAHTEUCTLEIEA

52 X TR LIIRNC, ERETOEIBRNEEEC 22> TH D DOEEIEEIL. Reconstruction & FEOY, B EHRRIC/HTE
ShTna,

53 DOH &7 V> (2018/7)

54 IMMS &7 U > 7 (2018/7)

% DOH b7 U2 (2018/7), IMMS the 7 U 2 (2018/7)
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(c) AHAMOEA

HARAR TR T 2H B IZTOOEINOEAW, OOENT TH D Z LN, ZDT5 R
LTiE, 227 U — MEEMOH BRI ITHZ NG, BEZCCGRAERR, WMEICX D7
i, BEENDDN, TORFELE L THEBELTRAET IO TOVER] THLZDTH
ol

OO & 0 L7172 EORTIETH 056, HLDOJRRIZ L > TOVEINROES, O
VEINTF ISR DD, D=, BRICZ 2 HLEKOHERIAATFETH 0 | o=
> 7 U — MEEY OHIRBITIRE O 2> 6 IEF RN R FETH 557, Licii->T, 2w
7 U — MEEMOH, REOTHREOBLENG, 27 U — MEEMIZAE L7200 IN
fEAT. BLOZOT 2 HUER CEX 2RI THDL Z ENEE LU,

| B R

27 arvZU—kDHkss

(d)y OENDOES L fERE
Z A H T, EXAT O BMA O 7, LLF Ol ) OOEINOER IS EWREZER L T
%, DOH OLEE. A ZABIOERITLZWVNOVENEZ THEFEOOWEL, T OO
F), TBEIROOOEILY, THEFROOOEIR, O 4 X4 TR L THREZ LT D
5, DOH, DRR, EXAT, BMA (25T, @ SN0 OEIIUE, EARMICIRER > D
arv 7 ) —heREL, BAZLERZI LY Y — FTERT 5 HES, B LG &
WE L <, BERRT L HER ESHERIETHIG L TWD,

56 [AILRY: BRA&ER =227 U — MEEMOODEIN LA, ZDOXREICONT]
http://concom.jp/contents/seminar/201504/pdf/material. pdf

5T AR 7 U — N LEHRICE D & BROEGAE, Bl IXPAME - AREMHICRTT 2RO OEITUIEIL 0.5mm (8%
HEBO-TWHar 7V — DRSS [MEYVES(mm)]) UTFEEZELTWD,

8 [arr U—bhOBLEMEDDNEAR] BAY Y v —T L4k

% DOH b7 VU2 (2018/7)
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http://concom.jp/contents/seminar/201504/pdf/material.pdf

SHRINKAGE CRACK >0.30 mm. WIDTH

STAGE 1: MARK THE GRACK LINE LOCATION AT SITE

28 OWVENDY A XD M

HEHE /I ah PN fa R

DOHS0 A XB DY A X B D A XBOE | A XFOE
gL ERRL ERL #ERL

DRRS! filERd ffE R s filesd

BMAS2 0.3 mmB LI T | 0.3mm9% L) I — —

EXATS3 0.5.mm®LL T | 0.5-1.0mm?93 1.0-2.0mm? | 2.0mm?9 L/ |-

MRTA 0.3mmBLL T | 0.3mm9% L) I — —

SRTS5 % o o o

A ZDOERITROD, OOEFNOY A X% mm BALTREEFISRERT20E03H 5

R 29 OUEROET (DOH = =7 LiEH) 6

60 DOH~==7/L (¥A7E) [Inspection and damage detection of bridge] p3-9 . p 3-10
66 DOH~==7/L (¥A3E) [Inspection and damage detection of bridge] p3-9 . p 3-10

62 BMA I ACI &/

63 EXAT %&£l [Condition Rating for Structure Elements| p6

6 H5YJE S (mm)

% SRT b7 Ur7 (2018/7)

6 DOH~==7/V (#1578 [Inspection and damage detection of bridge| p 3-9-
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() “IE DESL LIEWE

ZAETIE, 2027 ) —FOREDO VE<E 12200 TH, KRR LBRET 2850 H
5, DOH, DRR, EXAT DA LT F v A+ =T/ ET “UI<E IOV TERLTE
V. BMAICOWTIEA LT F U A ~w= 27V BICRRICEHEIT RV, “IE<E” RLETE
BLUURE LTS, Feibo B0 | FHBENRSBIT L TNDT AU IO ASSHTO67.68,
ACI®ONT | TEMTNEHE | Oz 3<% BitficshTnd,

GDELTE” IZHOWTIE, A T O/ CRHERIEIC Lo THIG LTV 5,

MRTA (Z~==7 /v EiX “1I<%” 1T T7Pitke (Preventive Maintence) D7=91Z
R RE LEHILH D0, B FFIHEAT TRV, ZhiE, XA ERBEIILTND
AASHTO, ACTIZHEWT, “II<%E” IHLETH 1FEETHY, “1I<E ICLDHE =&
WETHOBED 2N THD EEZ NS,

# 4 KEEEBICEK TS 1<K O

722 < HEITRE S
SRRV

722 < HIEIT RG-S
SRRV

EERE R /N H N

DOH™ W X 2.5cmx H £ | — 2.5cm DO S LA ExE
15cm  (GR7H3) £ 15cm LAk

DRR™ ® X 2.5cmx H 2| — ® S 2.5cmXx H £
15em (i) 15cm (i)

BMA73 EDTHRWR G | EO TRV HE | EOTWRVR, it
ERBHT 0D ERBHT 0D ERBEFT 0D

EXAT7™ BREXNGOar 7 ) | &GO 7 ) | BRENROa 7Y
—h Rl (—m) © | — b K@ (—m) o | — b R\ (—@E) o
2% LLF 2~5% 5%LL E

MRTA (BEM) 7 | fERTXEHHA L L | R T XEHA L L | ERIXEHHALSL
TWDD B ER | TV BIRZRER | TV 2O BIERER

722 HIEIERE S
SRRV

SRT76

ED TN

ED TN

ED TN

67 ASSHTO Maintenance Mnual for Roadways and Bridges 2007

68 ASSHTO Maintenance Mnual for Roadways and Bridges 2007

69 ACT IZBW T,

“3.2.7.3 Performing the Inspection”
[Low-Pressure Spraying (ACI RAP-3)| [Veritical and overhead spall repair by hand

application (ACI RAP-6)| [Horizonal Concrtee Surface (ACI RAP-7)] [Prepared aggregate method (ACI RAP-
9) ZRETRRSNTND,

70 MRTA ~ == 7/ [Operations& Maintenance Manual- Structure Works] ”2.2 Maintenace & Servicing Manua”

T DOH~v==7 /v (¥ A5&) [lInspection and damage detection of bridge| p 3-9-

72 DRR~==7/V (¥A4iE) [Manual_Brudge_250560] p21

73 BMA IXFHTIEED Ty,

74 EXAT % & # [Condition Rating for Structure Elements| p6 [% Area of concrete spalling]

75 ACLIZEBW T, [Low-Pressure Spraying (ACI RAP-3)] [Veritical and overhead spall repair by hand
application (ACI RAP-6)| [Horizonal Concrtee Surface (ACI RAP-7)] [Prepared aggregate method (ACI RAP-
9) ZRETRBSNTND,

% SRT 7 U2 (2018/7)
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X 31 EXATIZEITD “1E<%E” D18

o MRFM>ERORR~=27 /L
ﬁ%®XVTfVXM\%ﬂ%ﬂ@ﬁﬁ%@f&K%E%Eﬁ?évZJTW&Uﬂ%
VAT LREIR S TWDH GO L WEFT A BRI ERE T D RHERER R A T T
VA ew=aTERoTND,
A E R (DOH)IX, [Specification of Highway Construction] ~ == 7 /L %% f
LTWD, EHimE E )R (DOH)U)?‘T DB MR AT FHIELE & IV TARERAS 2 4812 1
179 _.I_.@EIJEfEJ PEIRFEA 9 & . REICAE SN TV D llhE K FEHIT coBHRIZE S
E%ﬁ@:ﬁﬁ%nfwéo:m6®%$ﬁ\&4§yP%%%ﬁvz%ATﬁﬁ
(Thai Pravement Management System) & V)9 3 AT AICHIEE SN TEBY, ZDOY AT A
Z i@ U CHERFE LA R OB SENERAT T 247 B O T L& P & B e AT ERE T 2 xHiE
PRIEN T2 A T F AR L e o> TN B,
iEiig A 5 E R (DRR)O 4 S . [Manual for Construction and Maintenance of Road |
DV =a T VEBRIIHEBREERL TS, #EEEEO DI, PMMS(Pavement

7 DOH ~v==7 /L (¥ 158 [lInspection and damage detection of bridge] p 3-9-

8 KA EEE R AHEXAD A R (2018/7) P16

7 DOH iF 2 2~ ELBEHRMORELITWIZWERTH Y . 2EEEMEMRIEILX. DOH AFR 8 2OKRE(F 27
nray, Avt—h, AP —MICEELTER L, 205 BAEH— bREA~DFEFENE STS t(= v
H 2 NPT TERL TV,
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Maintenance Management System)80% 2005 A4=(ZE A L 7=, iEgidg #5151 R ORRIE
Z < OFFAOEKZEH L TV D720, g ER R (DOH) L3825 v A7 A&IEH L
TW5, LU, FERICHEE OB LW EFT 2 B eI ERE T D xHERIER R A 7 F o ZGt
& 7Zpo TN 5,

Ay EEET BMA) DA IR, %D ST B TIT > TV D28, BRI ALSE
NI B 2B IE AT ERE SR 5 1555 ~DHHE IS U T EiZE 2 e+ 2 FRIr e L8l

X A e B AE(EXAT) L, [Tnspection Manual for Expessways] O~ == 7 /L &%
L SiEZ¥ % 3 fi¥E( Daily Inspection, Routine Inspection, Special Inspection)lZ 4358 L
TEMEZFE L TW\W5D, 72k, 2@ [lInspection Manual for Expessways| ~ == 7 /LI,
JFIE 1994 £R12 JICA DEARH /) TIER SN2 b D2 2L T %,

X A EEE R AEEXATIFER L TV 2 mEBERO 98N a7 U — hOESLERK Th
B2, OOEINSL 1<% ORWEEDT- 8 DOFHMEEE CHEEZ [A] (FEbikeE
DE) ~ D) (RHIRENE V) THIEL TS, AR, BENH LVIRREDY )
LHESERICER L TW 2 RREEL Lo TN D,

B A FHEGEEEAEEXATIC L5 & 2018 FRER Tk, 20K 85~95% ML (D)
HETHY, 10%3/EE B) £ LUEL IC) HETHY ., 5% @EE TA] HIETHD

82
o

® ELEVATED STRUCTURE OR VIADUCT
(CONCRETE)

m ELEVATED STRUCTURE OR VIADUCT
(STEEL)

AT-GRADE STRUCTURE (EARTHWORK)

32 HAEEERAT(EXAT) OE B 2 &l o TiEPGRss

8 PMMS (X, WEBX—ADT7 7Y 7r—3 D7 D2OFY a—nbiRShTn5,
(1) Road Inventory ModuleGE A > kU —F V2 —/1)

(2) Road Condition DatabaseGEEE > T 1 > 3 VT —HX—2R)

(3) Treatment Strategy Analysis Module. GHIE¥IS AT E S = — /1)

(4) Budget and Cost Database( %5 « 5 — & ~—X)

(5) Prioritization Analysis Module( JClEAZ /3T E S = — /L)

(6) Maintenance History Database({fi{&J@/E T — & ~<— %)

(7) Presentation and Reporting Module(Z' L €Y « LR— hE Y 2 —)L)
81 BMA &7 U 7(2018/6)

82 EXAT &7 U v 7(2018/8)

83 EXAT #2HtE £H2018/7)
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0o < IS

< 0.5 0.5-1.0 1.0-2.0 > 2.0

Crack Width mm mm mm mm
VUEHN ’ ’ ’ ’

Depth of No 5-15 15—-25

concrete scaling Damage S mm. mm.
Rir—=yvy

% Area of No

concrete <2% 2-5% >5%

spalling [X<% DEE0E

% Area of

water No

caliyston and Damage < 10% 10 - 30% > 30%

leaching s san

% Area of air No

pocket in < 2% 2-5% > 5%

concrete P& 4y Damage

M 33 #AmdtEEAH(EXAT)O 5 SFHiiHE H

K 34 XA EEEBAEEXAT)O A VT F v AF— L OHEORE T

v 1994 4E|Z JICA 73 EXAT (2 2 o E[EEndiE B Ak - MEFFE PREHRGR AL F2E8eT
T ‘ﬁ&%&o“—yv 9 GO S « HEFFEH~=2 7 VOB L THWDEN, TO~=aT )L
% JtIZ 2002 FEIZ EXAT B THERZ AR~ =2 7T V2 RE L TWD, Lo T, BHEAMRITK
fé%ﬁ#ﬁ<\ﬂ$\T%@%ﬁm@7w—7/k%mw1méoﬁwm (ESEI I i

%%?é@%%CﬂLT*OU&OEﬁm@%%%L\ﬁﬂ&%L%®@§%%mLTw
Do BT, X0 &elhar s ) — boEEEEoOER - MRliEo-oIic, AT 7Y

8 [ZAEH A 7F~RVA N HERINE - fEERE 7747 LR— 1) 20144 P159
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— b DT BT HIZE S FEhE L T 585,

dhradrauuuvasunldlunisasiagaulasedse

P (=] [E]
ﬁ“ i e R warmraLoLILD (- LU TR L Iy | | CR =
B O e O mdrenar woasl P R - [=]
S e A . oria s »:
L P S S otk e
e reedar i Tl Traha e rrudiory |érnallor| aeron Tl

= ¥m
CLOT HERD Favmadldm — —
FABPET ¢ umsdun — —
SEdwE (el 135 GILDEL ¢ mupureky
NEANING ¢ wlsrmen Ty
NUFFELY it e - Wdulumurde
LETAM WG WL  alads =TTy Adumaumurc
OTHEL. ¢ %y FARPET Frimwmabin
pr— - WEN U
LERHNG WALl ¢ mlaha
" P x PE— e SUCHILAGE Fulluherade n
STRUD FIFE ¢ Vebmradnn
St o FEALLS ¢ uhimn
T i D RIWGE  ranmamh
(S 00t L vy Arues 74,
DR HLAH v e F—
CLOS HERD Favma s
Pk ET ¢ imesdiann [— Frum s [ P
D BLIAGE ¢ i
NEANIG ¢ wlermen HEsun - - -
WUFFELY L - - —
LETAM MG 2L  plabi
CTHEL. < %:y FRETING dfun L L L
sk fram - —
Tt trm FroaAnee e — — 13 GILDEL v
sl HEA K, COAATER &0,
= mAC LR

35 RR7A—~<vh

o <MRFEM>HEROAM~==27T /L

FERIZE L CHEARMICKEEEME C~ = a2 7 VBB 508, (EfER & ORHERIER 72
AT FTUAFERFEICE LTS,

EAEKR DOMIZBWTik, 2006 FIZ/ERk &7~ Bridge Inspection, Analysisand
Evaluation Manual (2% U T 4L, 2006 FIC/ER SN TG RMERE R~ =27 L
Bridge Repair and Maintenance Manual (25> THfE ST\ 5,

B 10m L EOBROMEFFEHIC OV CIE, EiaER A (DOH)IXAR D Bureau of
Bridge Construction OB 3G « HEFFEEE - BB FOERELZHY LT\ 5D,
— T, MR 10m LA F ORI, MGG IS flR L AERPE R A LT\ D, I ER
BiEE R DOH)DEA X, 2012 4 X VEROHEFEFEEE Y 7 b =7 ERMERFE B AT
2 (Bridge Maintenance and Management System : BMMS)86] ZyEH L CF— % % T
BFHL L CTEY ., Bureau of Bridge(fE R MNATE L TV 5,

8 EXAT b7 U > 2 (2018/7)

86 1998 4E/ 5 1992 4EICNIT CTTF v~ —Z BUFOXBIC L W BA SN2, YT Vv V' a—F —DHRNA 2 NEN
L RN PIES T, 2011 40D 2012 L1200 F T, Kasetsart KEEICHEFEAZZFEL T 2012 E00iEH &SN
LIk ot,
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o
4 36 EEHEIERD (DOH)OHEAROKTF 87

BMMS IZAJ SN TWHIHE & LT, BRa— R, BR4. 26247 (iiE. B5
MBS . ZMB0E. B4, IBE. B TRERXETHD, ThboEAREHRE L HIC, F
BOMET — 4 2R fF T2 EMTEDLLITR->TEY, RFSNICHFERLKRE T — ¥
BB\ EHETHIL TN 288,

DOH D433 31 THH & DMl B 2 52 HE L T Y, OCR (Overall Condition
Rating) & W OfREZM > CHET 5, EEEIIL-UL [0) GrbIRENSEN) Mo (5]
(R OIRIEDNEVY) O 6 B ES TV 5D,

DOH TiZ, fBRDRA T F v ATEARIC, HiEE 156 FRET 5 F TIZ PRIRE T
ST LT D, LLARNL, BUR CIIFRR BT DERER T CTEE A — N —
TLHRWTH D720, BIEITIT TR EE THOICERTE TRV,

FRARBICBWTL, oL 12) DITORBRMERERNRTHYD . L-L [4) 1T 5%
TERET B HEE LTWAD, E7-, Ef% 30 Ffl LB RI%, BAMICIIE®EZ S T2
75T TR ENR] OFETHHS,

BI/E, DOH 2M&H L T\ 5 16,000 DN, DOH 75 BMMS THEHLL TV 5 14,949 16
ZDONK) 62%I2dH7-% 9,192 &7 OCR=3 LLF (3. 2. 1. 0) OFBRICHBFEEINTND
9, BMMS 2B\ THERA ., BRRE, EME e EOREARFRITEHI N THDHHDOD,
ko a s ) — MEEY OBLZW OFREE & 72 5 O 0EINT — X e Ei Il s
TV, LIz o Tay s U — MEEWOBURHIE R +512 L EN TOZRWATRRIER &
D, ENEFEIZFERL TWD TEBEERILOBENBREIND,

RBHRTFENSBRSGTETCWDOIE, 2017 F£HEH T OCR=2 LLFOF 1,278 &
(OCR2:666 # T, OCR1:593 # T, OCRO:19 A1) 272> T\592, ZDOZ Enbt,
DOH OEEERGL L, HEE LU IRBUZHE - TH S ORPERE TEHE SN TV DRI TH
HZENMAZD,

8 DOH b7 V> 7 (2018/7)

8 DOH b7 V> (2018/7)

8 DOH b7 VU2 (2018/8)

9 DOH #ZHLE R O T4 A [FH OOFINGH S AT L 5IGH LI G RHERFEBETIEOW ) - FEiE RS Tl
=

o [ &4 OUEINFHIS AT A% EH Lz SRR EETIEOS & - FHREEE)

92 DOH fZ % HH
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mE0 "]l "2 3 m4 m5

X 37 DOHEECHRZOEE2E (OCR) 9

X 38 JEMEIEKR (DOH)® BMMS O AAEE(Z 7 L kEEA (DZ 7% 8] [ )94

WA O E RS ORRIE, FoFmra—r KL L2 E o BMMS ZiEH LT
DRR &HE T D 4,1009 #FOMEEARFTE OMER &K OB AR EIT> TV D, EITHERAR
il ROLNB N B L OB EOERE — B L, Hix B ROEHET — 212 S0
THIEDEINENAT T ATV, HERFF R EZ Y R — N T2V AT AL 7Ro T 5%, BLIK
& LT, BERB LUVRILUCHE > TH D OEREE | BICKHERIE TRIE L TW DRI TH
Do

9 DOH #2HLEEI R Y T4 A [H OUENFRS AT A EIEA LSRR TR K - FREf s THe
=

ot T B AR Sl Eeb fn e OFHIER 238 1 L 7AW o 3D AERr 8 B i ] 4R D RHMEFiZL ) 2014 4
% HEIEMOEITKI 8,000

9% [ 5 A [EHITIZ B DIFRIEAG RN - HRMEFFEEE 7 0 2= 7 F2013.7)
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- Damage assessment data

- Service life prediction

- Strategic planning of bridge
maintenance and financial budgeting

X 39

N3y EHELE T (BMANE AGZL O SMIZOWTT A U 5 NBI(National Bridge Index)
EWV O FHlEEEZ SR L TV D, 24RIC 1, TRLOF = v 7 U A MIt> THRRMRZAT
W, FERIIRERT —F _XR— R AN L TEE SN TS, NBIER 5 UL EIZ&E#KE L, 5 L4

« Locating the bridge]

+ Create 3D bridge
model

« Inspect members

(Damage area and
position can be marked
and recorded)

MEE i E K R(DRR) BMMS & 2 7 1,97

TOREFTEHFFEEOMNERH D LZH L T\ 5,

NBI Ratings

Concrete Deck Condition Rating (Item 55)

Cone

N
’
L]

Ny EHEBE T (BMA) Tl NBI OFE R AZIGH L, EEOHW 2 J5R 0@ v 6 BiET
L. BURTENEEX TWVWADIZL~UL (2] UTOBEER->T
BY ., BESHLUUVIRIUIZHE > TH D OXHERIE TERE I N TW AR TH D Z L[z

ST TITo> T D, L

60

AR T L UL 2 U &I S 7354

M,

Condition of Dexh licm

Use for afl culverts
e or

. wthy defh which affect the condition of the
dock item. Usually new decks
Very good condition - Minor cracks with e spalhing.
scaling or walcr saturation
Good condition W«Aud\h*m(hu.- " depth). No spalling or
delamination of dock sarface but visble tre wear of curba, wdewalk
parapets, railing or dock joints (nood repair). lmamn&ﬂ:‘.—q

condition - Modium scaling ( 147 10 %47 in depth)  Excessive number of open cracks

0 dock (5 0 ietervals or loss). Iuﬂ-ncmd.n-h sdewalhs, parapets, ratling of
deck jounts (roguires replacing detenionstod cloments )

Pair condition - Heavy scaling ( %7 10 17 In depth). Excemsive cracking and up 10 % of the deck
wrca s spalled, 20 407 is water satursted andor doteriorated  Divintegrating of deck edges or
around scuppens Considerable leaching through dock Same partial depth failures, | ¢ robar
exposed (repanns needed)

Poor coadition - More than 50 % of the deck arca is water saturmod and/or deteriorsted | eaching
throughout dock Substantial partial depth faihures (replace dock woon).

Serious condition - More than 60% of the dock arca s waler saturated and or deternorated. Use
thas rating if severe or critical signs of strctural distress arc v isibke and the dock s integral with the
superstructare. A full depth failure or extensive partial deph failures (repair or load post
mmodiscly

)
Critical condition — Some full depth fatlures in the deck (close the bridge wntil the deck s ropaired
of holes covered)
“Imminent” failure condition  Substantial full depth fadares in he dock (chose the beidige vatil
deck s repasred or replaced)
Failed condition - Fxtennive full depth (ailures in the dock (close bridge until the deck v

replaced)
4 0 NBI 5=

97 DOH #2fit (2018/7)

Bridge Maintenance Management System
http://www.unescap.org/sites/default/files/5-c. Thailand-Koonnamas.pdf
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Bridge Inspection by using Tablet Computer
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http://www.unescap.org/sites/default/files/5-c.Thailand-Koonnamas.pdf

- MPRbRRR

gy ) — MBSV EEZHRT S 72012, a7 U — O a7 2R L CEMRER
ATV, 210kse UL EDO b D EAK LHEL TS, a7 ERIETIC, B TRl
ZHEALTOa 7 Y — M@ E(Windsor Probe Test, Rebound Hammer Test, £k D
SRR RRER, RAVEESER, i, Half-cell Potential #XM%) % SEj L T > 2598,

PC BOX GIRDER

000 000 000 000

Cross Beam
[ @ &
adl — —
B I\ 7l ‘

Location Core Drilling |
I

4 1 PCFEHOa T7TEHIEEY

- FHm

W OFHEX, “Manual for Bridge Evaluation 2008”, 1st Edition, with 2010 Interim
Revisions by AASHTO modified from LRFR 2003 (Load and Resistance Factor Rating)
ZHWTIThiiTnb,

- e
BRSO a 7 V= elREL, EAZAVERIZa 7 ) — NTERT L HiEL . 8
L7eEtf 24 LT MEERT 2 HIEMTObh TS,

42 MERUE  HERSOa 7 ) — FERE A S LAIE)0

B TEAH A2 TT =3P A MERIE - HeRBTHA )
O THAE AT T =R TR MERINE - HERHE
00 [HZAE AT T w34 MERIE - fEEEHE
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- filiR

CFRP(Carbon Fiber Reinforced Plastics) £ ffi 237F H & 1T vV . ACI (American
Concrete Institute) Building Code @ [ACI 440 : A ORREHEEROTFF| & a7 ) —
Mg EY TR FRP S 2T 4 GIR2DEZBB L TWA,

Sen PP

43 HERBRLVA MEREROKT(E : BHAREZ DO LA — B : Ding Dang ).
A AERER ORRT)

FN oy EEEIFBMANL 2 FERIICA Y T4 Vv EOT—F <R A PV AT A
(Bridge Management System101) OiEH ZB4s L7210225 A7 A RIZIZLLTFO L 9 78
AR RN T—EPREHINTWDLET TH Y, D EORRTRE LB AR, K
FRADH O L VRN TH DT, BIRERCTITFEMR A VT T AERICTERT 2720121
03 2 AE MM DAL TU N2 103,104

(1) T—HF =2

(2) MAREE

(3) IRILODFEAM 7 s

(4) WA RAE (BEEHHE)

(5) THARL

(6) AT F A - (kRS R

101 BMA 7 — & ~_— 2 $2{1£(2018/7)
102 BMA b 7 U > 7'(2018/5)

103 BMA b 7 U > 7'(2018/5)

104 IMMS &7 U > 2 (2018/7)
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4 4 Nray EHEITBMA) @ Bridge Management System ¢ EH] &

o JHRIEHM> b RNDRALVTF VAT =TI
k> RV MENZ A 5 E RS A fE(Mass Rapid Transit Authority of Thailand: MRTA)
IZ BEM (Bangkok Expressway and Metro Limited(2016 4= % <CIH BMCL #h)IZ#i F &k
Dk rRVSERR, b, BN EO B RROFEB LT L TV D,

BEM [Z PR EDE R FITHESS Ty b2 P A FE2EAL TEH Y EHEREE L
REISO) N E L7 EH BB ISO55000 (RS X HEFFE 42 Eiid 25, HE OHEREFIL.
TRAREE B S FED D AGFE M R 2RO e 2 Fhii L, & LT ko)l - BREE D
AKRWAEF =7 LTWD,

b. 2B A T F A

Z A ETIEZEFER IR A T T ZADEE AN = 7 U — MG 2 ThisR | 4 5%,
FRREBICLDTA RTA EEH LIS L TWD, ZoHEZary 7 ) — MEEYOHE
ERPLVEETOXNKERS>TLEI LD IR NMEHENRKELS | AVT T U ATHEOW
RIZO2D > TN D,

ZAENZRBWT M) & L COIERANE O RIS, @17 e/ il (2 B3 2 EdE
DATIHONIZ Z LITHEE LT\ 5105, 2015 FELIRTIC ARG S TR Z-CmARE R T, MER
EDORBEITEDLL T CTho7T-, Ll IERIEIZENE TOMER « EEKE 2 26— 1 2H7H
REFEITO ZLILTERY, Lo T, R L L TEEHRINL TV OB - ERFIIL
T, FERRERIC, MRS T2 2 LT EOEREEE TOMBEZIT > TWVD, Bk HIWT
FEHEIZ LD EEENMRER - EERFICR LT, FRAERHICER RO EHEE £ CEkE
LTN5106, Lo TAANEEL T, BENES TR Aray 2, iR - mEE~
DR =—ZANEE > T D,

MisRO P THIT AN WEEIL, RFEGMERILTZ 2 F >~ 2 CFRP(Carbon Fiber
Reinforced Plastics) D Td 0 . ACI (American Concrete Institute) Building Code @

[ACI 440 : SMBOFKEL L X DO FH1 & 27 U — MEEDHTRA FRP #2456 A7 A1 (3l

105 AT RREZR M O FEEIL, 1992 A F TIHE 18 b oK, 2013 FFE TIiL 25 b, 2013 FLIE 5056 b b5l & Lif
HLNTWD, £, 2015 FITF—HIC 150.5 bR THILIZEITL THEDZRW ] SIEFETHE I N,
http://www.doh.go.th/doh/th/law/law-doh/weight.html

106 DOH &7 U > 7'(2018/8)
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s 2)% S L Cur 5107108

ar 7 U — s OB N RKE WAL, CFRP 2{E A4 200, BEEFOa 7 ) —
NefrELEALZLVEIZa 7 U — NTERT LGS, BELEEMZME L TH
FERER T 5 EMThILTN S,

OOENORE S, 0.3mm £ D REWEEIE, ACT440 BUE D L 9 IZTRF T EAIL
Ko TEETHILERHY . 0.3mm LV /ST T v 7 dxRF% T - 37 E(Epoxy putty
method) TEf 132 Z & & 72> T2 (it TEEHEE. B2 DY),

_Aw® % a1

XTIk

?
|
[
'

45 [RBHHMERTR T

FROLBY | FAEIZBOTIE, FEHOBEREENL Z > T b XS T 2 FH&RMARN E
BTHY, THREDE 2 o2 N— A L TREEIL SN TH R, Z D70 2517
AT FUANEAE L, ERESITRD A T A B RSN EICEEIC > TS L
HEE SN D, EEMEHERFEBELO RIS X VRS EAR, B Y bV —27 & L)
IZHEEE L TV RVBR B Z FET DRI TH 5,

MAT, AT F U AMBIZ LD TELGIAEL TRY | BEREEEICERENET
TWd, BilzIE, 2008 4 \CEEA H7E K R (DRR)ZEEE L TWDIERKD A T F U AR
HCTHRAELTLE ST 7 OZEEHTIE 14281 < 72 Y DRR (2 200 /7 THB @ % #
BN L2109, 5% EFLT 2EEMN L V2 5720, FEEO Y 27 BNRAT D Ak
PEAHE 2 2 L ABE S 510,

107 ACI 440 #i#% % 2 CFRP(Carbon Fiber Reinforced Plastics) &\ 9 (R#EMHERIL 7T 2T v 7 2GR ORI T H
WKIEALTWD,

108 Ttalian Thai Development &7 U v 7 Hgka P/ AEC T U v 7

199 hitps://www. sanook. com/news/787123/

110 Ban Dong Yen, Non Khwang, Ban Dan, Buriram,
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Bk, EEEEKR (DOH) @ 2017 FOFERIHRE P THIX 190.58 B/ N— > GEE,
BRET)THY . EiEiERR (DOH) NEEET 5B KIER 1K) 67,5610km Th 5D T,
1km %4720 281,000 ~—> () 95 H )& 725, F7-iEfE 5 EKRDRR) CTEEL
TV D M5 O MRS PR A IE 1 km 2472 ¥ 200,000~300,000Baht(F) 50~90 J7 FIF2
) TH O KGR SHWTT D &R PRAHESR SN TOD EIESWVER IR TH 5111,

FRRBROTFIETIE, MEE - BB IIBRED DR VB TIIRERAH & 257200,
HHER RO > TARBEBAICRD ZENMEESND, BEDA V7 TOHREEIC
S A BT, R E ek L CEKASL - BEE ETIUE, ESEORFRICEN S
fEMED & 5, FHORAOREREIE (1 A F AR SIRENC KR X B A A L 572D, 20D
£ 9 R BEZ RIRICH LT 5 TR ENEE L 785,

UUTICHET 22 A4 I THIOHIHBRA A —V %2R TR, BAROLAIXENEHL T
WAHEFSER O TEH, THIREN 2SN TOIUE, 74 79 A 7032 FH 20 ERTH
5000 {EMAEHCE 2 & PRI TN D12, —F, MEDPENLTHEEGEmEAZ TNDG)
HET 256, BERUWOMRE CHIET 2 Z &3/ <. fMEROFmbE,

WA TT LA A=
spasvosa BREBMBSOXL
A FRESYORA (D= I1#F1ELIER)
1Mmery
I 2568
“ R R ) Y TR
4 I
;4 N i N | | |
m Va8
1
_______ - g— -___!_‘___ Y
v %< sueT ;23 “”.)83 L (W
. T S mesunsl. ROAYR
g aFn bt peries
EPPATEI. MERI DEMER I IHMS FEN=11220'TI2, RS PL
BRASZI. MERNVEMER [ IHE WEOERROERLURT

46 FHREEROTPHREDA LT F AL A—13

X A FoEmAERE DOH) (2BWThH, FPHREOFERMIEIIEHRS->OH 0, T
PRAEOEANIZ L > CEfRAEKF (DOH) TEIHL CTWAEEO T A 79 A 7 /La A kR
V6 ITHE TE D LREINTWS, LLARE, Eloimikke L TEREREDE X

m JICA 2013 4 [ 4 A EHHIFIZBIT DAGRIARFHEER - BRMEFEIE 17 n Y7 b
HAOEA ., B850 OEEEEO 1 £M 0 1km 24720 OSFEHERS IS I 1,000 T THLDT, A4
Tk, BARD 10 50D 1 O TR LRI THRNT LT D,
12 FRERAEDGEITH 4.2~4.9 JK/20 4, FHRHERDOEGEITH 4.7~5.5 JK /20 4
us [F4A5EE TAR 21 4R [E A0 F &)
FHREE LT, EYPRENTHrLGEMZEZTHD), TOFERERREMETSZ L,
THiRA L iE, HEMNEN DN GERM A DA, MW AM UIEm kx5 Z &,
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ﬁKJOT%/Tf/XéﬂTWé@#%%T%@ TRiREICR T DRk M E L TR
HEDOEZ FNEAT AETICRDHTDICIE, BARLFEREICEREOL ENEETH S &
EZ B x Hg

Excellent -

* Spending $1 on
preservation here_

40% Drop in Quality

+ 75% of Life
Fair ~
eliminates or del
spending $6 1o $1

on rehabilitation «

,/ reconstruction he

40% Drop in Quality

Very Poor =

A 12% of Life
- -

Falled T -

] L]

0 5 10 15 20 t| me

47 FATOFBREROTHIRED A VT F A A=D1

1-2 YELBAREEICEE S 2 BRFEF M, BUR, ERH
ZAFEICBITHRELNVOBER T T & LT, TEFRFHESFEREGE] 2365,
rﬁiﬁﬁﬁ%%%ﬁujil%ﬁﬁﬁ%%%ﬁ@ﬁm@ﬂ@ﬁL\W@ £ VAR
e Brm e LTHEMM SN D, BATOR 12 REHEIX, TOHUIBRZE, #TiBH%E., &E= V7T
B IZBWT, ENOA 7 TB%, JELE L Ol - ¥ AT LOEO[EEDE
BPENREIN TS, NESDB O - SETEICIR D786, LLTD &0 Th H16,
Vo OEROBIIENE~OE ST T MO, MERFEEICBAT L T L,

v BRE R IIEGERTR L O 72 O BURARE & B ANINCAT D,

1-3 %P B 2 Fe s [E oo [ERIBH 3 0 ) 5 6

BRED (%2 4 TE F2EREZE(Q016 45 4 H)| ICBWT, [HHA % O3 R
LT DAt~ OxbG ) BEASEORBEREICET O TEY . [HEOsBkIZ
W& A E 72T CII R DR EE 72 R DWW T HARD I A - R HIEH U722 H Y fiTe
(8 kY | LR T D,

Sl DB Y | Z A [EIE 1980 FARUTIEFAL Lo A v 7 TR OB T, 4% FETETA
> 7 7 OEFALICERE T HRRICEAT D, 20X R AERE 2, TAEE LTIE

14 GEIREERR (DO A EHASGESRD~O e T Y 7 (2018/7)
115 DOH 24L&}
16 Nmy HARANFELEHAT (X A EREIEN(2016/2017 4R |
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TEHE R 7R B DR L AT D ~DOXtG] ELTA 7T AT ADWER E
oA A BRI E LR ERETT A0ER D S,

1-4 MBATREICEIE 5 ODA F3 K OMh R J-— DS 7 H6 54

1-4-1 ZAEICKT 232 E O ODA

BAEZ, #AEIZE > THRKRD ODA 5 EE) &> Tnd, AARIL 1960 F4R
%S E S o HEEE A I(FEZOIC L 0 . EROEFIZNERA 27 T OF R
(R aZ#NOM T8, EEER., WEEDOA 7 TS NBEICE DL T T
TRV, YAHOBRBIIRKESERLTE,

A4E)FODAEE
(B : {BM)

SEMEEE BEEERHD BEEEHD itit5 77
2004 0 5.01 47.02
2005 354.3 2.36 35.53
2006 0 1.61 29.60
2007 624.42 1.79 24.47
2008 630.18 2.57 18.60
2009 44.62 8.32 24.11
2010 239.46 11.55 27.98
2011 0 3.06 35.29
2012 0 89.86 34.79
2013 0 1.78 27.69
2014 0 2.31 17.43
2015 382.03 11.68 23.95
2016 1,668.60 2.38 25.62
R&t 24,036.84 1,719.15 2,291.99

K 48 X AEENTHADSD ODA FiF17

B - BRIV, AN a2 RN EOEORRSE RO, mEE - SRRE R
HFCE T OEBEREMTON TEX R, TOFTHLF ¥ 477 Y 2T 516
220 D9 b, HARDHERSEME L ODA 12X 0 B SN7AGRIL 13 B(AT U 7 AAED
1 BETNTDIE D,

ur A A INESABONZE(ODAERT — & 7~ 7 ) 2017 4
https://www.mofa.go.jp/mofaj/gaiko/oda/files/000367699.pdf#fpage=27
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H#S |l&R% BFEHE | #AE | BR (m) |[L&EE BAD
(HMyan" ) ODA &

1 7 <6 tHiE SRT 1926 (120)[#A + 7 = fiig
Rama6itts ($kiE45)

2 AEY TG DRR 1932 23418 b 7 X AER
Memoriali&

3 gLy b oTB DRR 1958 (64) |5 + = 2 fiii3
KrungThon#s

4 |/ rTIIE DOH 1959 (64)|3 + 7 = Fii
Nonthaburis

5 TN T =T DRR 1959 3508 b 7 X B BEE
KrungThept®

6 |77 -Evo5H41E DRR 1973 280|PC#afT FfER
Pinklaot®

7 77 - FxF &7 [DRR 1982 224|PCHaHT FIfEER
Taksinis

8 NELRZIE DOH 1984 239|PCAaMTHENT |FIMER
PatumTanitg

9 |77 -RyoTHE DRR 1984 212|PCHa#T FfER
PhraPokklaotd

10 (77 -+ 7445 DOH 1985 329|PCAEHTAEMNT |FIMER
PhraNangklao#®

11 |7 ~9 5 EXAT 1987 781|#I5&AG FIfE&ER
Rama9ttis

12 |5<7H#E DRR 1992 290|PCHa#HT FAfER
Rama7iti5

13 |7 <3t DRR 2000 476|PCHaHT FIfER
Rama3itig

14 |7 <55 DRR 2002 130|PC#a#T &R
Ramabttis

15 |7 <8itiE BMA 2002 (300) |#I5RAB iz
Rama8itig

16 |7 <A4AtHE DRR 2006 416|PCHaMTHFEMT |FIfEER
Rama4itis

17 |7 2w (b DRR 2006 582|#13R1E R
IndustrialRingRoad#& (dt)

18 [FIRv1E (F) DRR 2006 702|#}551S FAfER
IndustrialRingRoad#& (79)

19 [(AvFrrEetw—71F DOH 2007 (500) |#43&48 i3
Kanchanapiseki®

20 |77 - F o THE DOH 2008 (229)|PCHEHTAEHT |4
NewPhraNangklaots

21 [ bhL&Z=215 DOH 2009 (160)|PCHaMTREMT |£E

PatumTani2ig
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1TV, PR SRR S FE OB AL SREEOM F2R3ET 58 I F—% 2B L TW5,
1-4-2 fh R —DHfTEp]
HARIZRN TR A A ERRF -0l 114 KE ., KAy, 77 0 20K ENEmK L
TRy, BonEE GEEESR - ERARHEET>TWND,

(EHBEA—R, B BHEFIL)

B 14 241 34 44 5 i 3L8F | & &

2011 & |B&E 310,40 57.91|F1Y 1987|752 1642[F—AF5)7 1033 31040 447.34
20124 |BXE 289.03|£E 53.71|F1 2045732 1379|4—2F3UF 1362 289.03 41815
2013F |BX 607.21|£E 56.66|F 1/ 1963|750R  1526|A91—F 847 607.21 729,56
20145 |B&F 415.72|KE 56.98| EE 21.53|FY 1883|7502 1399 415.72 553.04
20154 |B& 172.76|KE 4339\ FY 1435|752 1053|%E 577 172.76 266.55

i #2) OECD/DAC

X 50 EEERF—OXHAE~OREWI1FHE

FIEBRERD T, A7 T 08 T bEMINI SR 21T > TV 2 O HFRERIT T
b5, MREITIZZ A BT LT, S E TICREERAE, FEEDLE, (7 7%, K
RABRRE DI TR AT TETWVD, TOW, ERMEREIICET 3L LT
%, 2004 05 EEAER R (DOH) % %5125 L T\ 7= [Highways Management
Project18] KT 2010 #2055k STV /= [Additional Financing - Highways
Management Project] 23% %, TONEE LTI, EEMEFFEE TEFEREDZ OO
T A R— ZADOEE JEREHERFE LY AT A NG RHERFE B A T AOFEEE, JEIKO
EERE - IRIE LFER DT 6D,

FT UTBREITADB G A T TEO T TH A EA~OXEEITHo TE T, HE
WAL TIE, 2009 FEIZAGE &7 TImplementation Plan for Strategic Intercity
Motorway Network Project] D71y =7 "B AN, FEEK R Y U — 7R T
DTHY, MEFFERICEET 2 KRITF T TV, —F, ADBTIE7 Y7477
N— = v PEFE A (LEAP : Leading Asia’s Private Infrastructure Fund) % 2017
TN L1120, FiA > 7 7 b EOREE 7 ¥ — Bk x IR (E R — h—
Z(PPP), artyiar BEANBEBUCEET A7 THERLEOBEDORHOEME
I E—=DA T TR EERNRE L, HMEIZLD3HREITO TETH D, BRFATIEZ A
E~OFEEIL WD, XA HEEDTT U7 « KEEMR A G L LIZREICE D17
FHAH DT OBEMFELHEIZ K> T, 5B NV &R 5 Eefo i 21D Tk
0. SBREEILKOFREERH D EEZZBND,

18 World Bank 2003/10/27 “Thailand - Highways Management Project”
http://documents.worldbank.org/curated/en/756801468777593399/Thailand-Highways-Management-Project

119 World bank“Overview of Thailand Infrastruture Development 2018”
http://siteresources.worldbank.org/INTTHAILAND/Resources/333200-1177475763598/3714275-

1234408023295/5826366-1234408105311/chapterl-overview-of-thailand-infrastructure-development.pdf
120 [JICA & ADB D7 V7 A v 7 F57E84. A#iaEh)  2017/10/04

https://www.adb.org/jamews/adb-approves-over-210-million-leap-financing-first-year-operation
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https://www.adb.org/ja/news/adb-approves-over-210-million-leap-financing-first-year-operation
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Lattor of Interest
P ]

Towhom & nay

neern,

The Departesont of Coval Ergueverig, Chulslonghora Unmencty takes great
rebes on improvisg Thal infrastructsess by peovidieg tachiionl guidsoce 15 the
poversment sich os Departosent of HighwaseDOH), Degerterent of Rural
RoadW(DER), Expressway Authority of Thailsad GOUAT) sad Banghok
Metropolsan Adminietratice {(BMA)

As we have learned showt mbs Co, Lad (horesafie ¢ “mibe™) teshaslogy theough
lity Surves far 1necallas  Sheleton Disonier Prevoation Coating fur

en of Endrastracture Mauistessrce Coot in Thaclund”, we belarve mib
*Shaleton Disaster Prevestion Coating” 2as great potentiad o peovidomg nusnerous
poaitive irmpact for Thai infrastructs

Therefors, the Fuculty of Engiowenng, Chalalorghoen University would bike to
oy "Vouilh
ating foe Heduction of

CXPERRAS MR E (0TI [0 participate 4 e

The Fuculty of Eegir ity shall seevw oe 6 tain
arganization working on thi . ard sball suppart or soordinate
1t antivities, sach as the sonducting Verficasion Teata (feld sad bnboratary), the
Leafting o test guadeline. the dosemaaatisn prograns

For the Verificatoos et in laborstory, it will use the Gecdity of Dyparioest of
Civil Enginesring Chulaloaghkers Unmranity. We uaderstand that JICA cannce
pooande salary for the socaterpart for Rumas resoseses

I JICA grame the funding fee thas Virifizalion Survey, wo undeestasd thal
sgreemere paper Mlinutes of Meetsag) has to be uigrd by Chalaloaghorn
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RSCEHY

Feasibility Survey for Installation of "Skeleton Disaster Prevention Coating" for
Reduction of Infrastructure Maintenance Cost in Thailand
Overview (Draft)

Chapterl : Concerned Development Issues

Since the 1980 in Thailand, the infrastructure for building and
construction industry has grown rapidly. Thailand is considered active
compared with other neighboring countries in Southeast Asia. Even now,
Thailand's net social capital continues to grow, but in the next 10 to 20
years, there are concerns of problems related to infrastructure deterioration.

For example, according to Department of Highways (DOH), which has
jurisdiction over the national highway, as of 2016, among the 14,939 road
bridges, more than 50 years ago was 338 bridges (2%). Yet, after 10 years,
1,818 bridges (12%) are expected to be over 50 years and its aging will
proceed rapidly.

Hence, in recent years, the Thailand roads and bridges maintenance fees
has seen a noticeable and substantial increase and it is becoming a critical
issue. For example, the maintenance expenses of DOH have remained high
in recent years, and noticeable was when the maintenance budget
temporarily exceeded the new building budget between 2011-2013.

This is believed to be due to the fact that the infrastructure maintenance
method in Thailand is mainly "post-maintenance". As DOH evaluates the
health of the infrastructure at six levels from level 0 to 5 using the index
OCR (Overall Condition Rating). Currently it is only able to finance the
maintenance of infrastructure that are in dire need, which i1s below OCR
level 2.

These method of repairing after having substantial serious damage are
called "large-scale repair"/ "post-maintenance" , which leads be costly.

As mentioned earlier, Thailand is expected to face the problem of
infrastructure aging in the future, and further maintenance costs will
inevitably increase as long as the same maintenance method is continued.
Based on these circumstances, it is better to shift to "preventive
maintenance", which means repair while damage is not substantial. This

shift will be important aspect in order to keep meeting the new demand of
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new infrastructure (in order to investment for growth economy) while
minimizing damage and reduce maintenance costs.

In the Japan's International Aid Policy to the Kingdom of Thailand, it
states "(support the) development of sustainable economy" as priority topics,
and mentions “by utilizing knowledge and experience in Japan, support to
reach venerable people or resolving issues that may be challenging to solve
alone in Thailand."

Therefore, Japan needs to consider support measures aimed at reducing
infrastructure maintenance costs utilizing Japan's knowledge and
experience 1n order to contribute to sustainable social and economic

development in Thailand.

MO batt

— DOH Total

—New construction budget /\
J

Maintenance & Repair budget ,/ \

Figure 1 DOH budget expectation

Chapter2: Products and Technologies

mbs’s product called “Skeleton Disaster Prevention Coating” is
transparent coating material which can prevent "spalling" of concrte and
protect the surface of concrete. It is made by polyurethane and glass-
fibersheet. The transpaency of such kind of coating is rare and this coating
mateirla can be used in many locations inclusing bridges, tunnels, highways

without changing the appearance of the construction.

Mainly in Japan, it is introduced as a "preventive maintenance" method to
repair while the damage is minimal, it is transparent after repair and it can
be visually confirmed so that repair spots can be easily inspected. It is
implimented in more than 400 locations and introduced as "preventive

maintenance" methods in order to suppress the total maintenance cost.
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In Japan, there are other similar kind of "spalling prevention method".
However, those conventional method are colored. There are two major
problems with such a colored coating materials:

(1) the surface of the concrete is not visible so it can hinder the visual
inspection. If in the visual confirmation the abnormality can not be
confirmed, the extent of the abnormality becomes unknown, which result to
perform hammer batting check each time in order to evaluate the condition.

(2) the application process need extensive experience for applying them
and it is complicated. Thus, it require skilled labor and time consuming for

construction management.

On the other hand, the "skeleton disaster prevention coating" is
(Dtransparent and can be visually confirmed even after construction, (2)
time and labor for management can be reduced due to the simple method
(two simple steps and it is not necessary to paint “primer” ).

In Japan, since the accident of “Sasago tunnel” when the ceiling board fell
in 2012, there are more awareness toward the importance of measures to
prevent damage prior to deuteriation and prevent harm or creating victims.
Moreover, the National law for road was revised and it became mandatory to
conduct near-by visual inspection once every five years to all bridges.

These social changes had increased the demand to facilitates visual
inspection cost effectively, and the "Skeleton disaster prevention coating" in
Japan increased significantly.

Currently used by 430 locations national wide by public companies and
organizations that are managing highways, road, bridges, and tunnels. Such
as NEXCO West, Hanshin Expressway, Yamaguchi Prefecture and Hyogo
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Prefecture and other prefectures.

In this Feasibility Survey, it verified on-site compatibility especially from
the following aspects.

(D It is possible to import, sell and implement the proposal products in
Thailand, in terms of the regulations, licenses and approvals in Thailand.

@ The application of the proposed product is technically feasible even the
environment and culture around application is different from Japan.

conditions and construction level of Thailand apply

(@ The proposal products can technically satisfy local needs, including the
advancement of understanding of preventive maintenance methods in
Thailand.

As a result, laws and regulations restricting the importation, sale,
construction etc. of products were not confirmed, but in the first place in
Thailand product recognition in the category "anti-spalling" is not
categoried, there are no specific standards / guidelines for evaluating
products / technology for "anti-spalling" .

Therefore, this product was often misunderstood as product for
"reinforcement". It was confirmed to be significantly different from the

situation in Japan. As in Thailand the boundary line between "anti-spalling'

and "reinforcement" is not clear.

Final

Coating

Coating

Mo W

- P Continuous Glass
I Base
Fiber Sheet

Coating

Adfustment L High Pressure Cleaning

3

Figure 2 Coating layers
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Figure 3 Application of Conventional Coating Material

Figure 4 Application of “Skeleton Disaster Prevention Coating”

Chapter3: Proposed ODA Projects and Expected Impact
° Scheme
For the ODA project, it is currently considering applying for “Verification
Survey” Project supported by JICA.

o Counterpart
Since the jurisdictional organization of infrastructure in Thailand is
divided into many organizations, for this Verification Survey aims to be
conducted in cooperation with Civil Engineering Department,
Chulalongkorn University.
Who can conduct the pilot implementation of the "skeleton disaster
prevention coating" as a third-party position to infrastructure in Thailand.

° Overview
Through the pilot implementation in the Verification Survey, it aims to
verified that the technology can improves maintenance accuracy while
suppressing the total maintenance cost of infrastructure in Thailand (a
technology that can contribute to solving social problems in Thailand). By
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using the result of the Verification Survey, it plans to disseminate and

develop business in Thailand.

Therefore, this project consists of the following three project.

(1) "Verification tests in the field" demonstrating that the product works
effectively even under the Thai environmental by applying to pilot site
infrastructure in Thailand,

(2) "Verification tests in laboratories" demonstrates the effectiveness of
products through product evaluation by third-party organizations to prove
objectively.

(3) "Dissemination project" aiming at dissemination of new technology to
public organization in Thailand by presenting the result of the above

verification tests.

With regard to the (1)"Verification tests in the field", the pilot site is
decided as Ratchada Flyover road which is under jurisdiction the Bangkok
Metropolitan Authority Bureau (BMA ). This decision is based on
considering the high interest in the technology by the BMA and the
necessity of prevention of spalling of the site, and considering the condition
of concrete.

With regard to the(2) "Verification tests in laboratories", under the
supervision of the Chulalongkorn University civil engineering department,
the product will be evaluating by the third parties. This is to avoid
influence of external environments. It plans to conduct fire resistance test,
tension test. pull-out Test and Slab bending Test.

Through this testing process, it anticipate the planning for future
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standardization. In this phase, it aims to also formulate test guidelines for

the performance of "spalling”", and hopes to propose to government Thailand

from Civil Engineer Department of Chulalongkorn University.

Finally as (3) "Dissemination project", the purpose is to promote policies for
preventive maintenance as well as the introduction of the “Skeleton
Disaster Prevention Coating”. Not only gain recognition of the product but
more importantly enhance the policies and momentum to promote
“Preventive Maintenance” in Thailand. Thus in addition to organizing
seminars, it opes to create bases of standard value of "anti-spalling” method,
with reference to the preventive maintenance policy of Japan. The standard
will consider the climatic conditions of Thailand. Based on these, it hopes to

support creating the base for Technical Committee.

In order to conduct this Verification Survey, the responsibilities from the
Japanese side would be cost of the product, Japanese human resource
expenses, travel expenses, Verification tests costs. The project cost is
expected to be roughly 200 million yen.

From the counterpart side in Thailand (Chulalongkorn University), the
personnel allocation related to the project implementation, the coordination
of the verification tests (both Field and Lab), hosting the seminar of the
dissemination activity as well the presentation to the event, and the
communication hub related to the provision of the infrastructure for

installation at the pilot sites.

By implementing these ODA projects and promoting introduction to public
institutions, it is expected that the development effect of about 370 million
yen will be achieved in the five years from 2021 to 2025.

The ODA project aims to conduct pilot test by applying “Skeleton Disaster
Prevention Coating” to infrastructure that has risk of spalling.

After applying the coating material, assessment will be done (for material

strength, maintenance cost reduction rate) to prove the effectiveness of the
product.
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Chapter4 : Intended Business Development

In Thailand there is a market for "reinforcing materials" or "surface
protection materials", but lacks category of "anti-spalling”. It has yet to
confirm any competitor for “anti-spalling” since there seems to be lack of
awareness of such market.

As mentioned in Chapter 1, this is probably due to Thailand's reference to
US guidelines such as ASTM. In the same guideline, although there are
descriptions about inspections and inspection methods, there are no
standards / guidelines for evaluating countermeasures (ie products /
technologies of "anti-spalling").

The proposed product has functions of "surface protection" and "anti-
spalling", and in order for the product to develop and expand in the Thai
market it can roughly be divided into two approaches.

(1)Aim for substitution of competing products in the existing " surface
protection”" market

(2) Create a new market for "anti-spalling"

At the moment, the demand for the proposed product can be confirmed
specifically for the "surface protection" function, and at the beginning of the
business, it 1s thought that it is effective to develop business while
accumulating actual results with approach (1).

On the other hand, as a market of "anti-spalling", the total market size of
target market is estimated to be 559.8 billion yen (estimate), of which
DOH's market size is estimated to be 337.2 billion yen (estimate), exceeding
majority of all market sizes.

For its strategy of market entry, mbs will consider BMA and EXAT to be
potential candidates at the early stages of business. Then, it would like to
develop it to DOH, which is expected to have a large market size as the

business expands.

Having said that , in advancing the approach (2), it is most effective to
raise awareness of preventive maintenance methods through the
Verification Survey. It has to accumulate its recognition of products and
technologies.

Similar to Japan, Thailand would need to establish more regulation such
as “Third-party/ victim prevention measures (guidelines)” or have a unified
obligatory law that suggest the safety and necessity of close visual
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Inspection.

By having more awareness in Thailand, it can increased understanding of
1mportance of preventive maintenance method and lead to legislative
guidelines to be enacted against "anti-spalling".

For this reason, it is judged that it is appropriate to set the implementation
of ODA projects utilizing the JICA scheme described in Chapter 3 as the
main axis of the business plan.

Although mbs are considering manufacturing and exporting in Japan at
the beginning of the project, in the future mbs are considering production in
local Thailand and establishing a local subsidiary through joint venture

with local partner companies.
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