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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.
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ASEAN Association of South East Asian W7 VT R EE A
Nations

BEM Bangkok Expressway and Metro Public | /N> =7 &dE g « Hi FekkE
Company Limited Atk

CU Chulalongkorn University FaTgararsRE

DLT Department of Land Transport A A [EE A [ )R

DMT Don Muang Tollway Public Company Ry b7 A EHE RS A
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DOH Department of Highways X A [EERRE B R
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EXAT Expressway Authority of Thailand B A EEE KA

GIS Geographic Information System HFREER S 2T A
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Standardization / International N AT A
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JICA Japan International Cooperation ISTATEOE N E BRI AE
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SIIT Sirindhorn International Institute v — b RFEV) b=
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© #aE

1)BTS Zv—=7 « In—)LF (7 A  (Bangkok Mass Transit System Public Co., Ltd.)
EERFEHR : BTS Skytrain (50 km)
URL: https://www. bts. co. th/eng/

) BiEEYE (Bangkok Expressway and Metro Public Co., Ltd.)
EPREAL - MRT Blue Line (48 km), Purple Line (23 km)
URL: https://www. bemplc. co. th

3) X A EEEAZ A (Mass Rapid Transit Authority of Thailand)
EPRPEHL - MRT Blue, Purple, Green, Pink, Orange, Yellow
URL: https://www. mrta. co. th/en/

4) # A [E G #kE (State Railway of Thailand)
URL: http://www. railway. co. th/
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X ANTBIT DEERERE K OVEEREES (2021 &)

F3.1.1 SREER KOS PREERT ©

Total Railway length under organization of Thailand

Unit : Kilometer

Uszinnsne ERll] WIS Year
2015 2016 2017 2018 2019 2020 2021
Electric Train Si Lom Bangkok Mass Transit System Public Co., Ltd. 14.5 14.5 14.5 14.5 14.5 14.5] 14
Electric Train Sukhumvit Bangkok Mass Transit System Public Co., Ltd. 22.25] 22.8] 22.8] 34.8] 34.8] 53.5] 55.8]
Electric Train Gold Line Bangkok Metropolitan Administration 1.88] 1.88]
Electric Train Chalong Ratchadham (Purple Line) [Mass Rapid Transit Authority of Thailand 23 23 23 23| 23| 23 23
Electric Train Chalerm Ratchamongkol (Blue Line) [Mass Rapid Transit Authority of Thailand 20 21 21 21 35 47 47
Electric Train suburb (Red Line) State Railway of Thailand 15] 15 15 15 41.56
Train Eastern State Railway of Thailand 699.138| 699.138| 699.138| 699.138| 805.723
Train Northeastern State Railway of Thailand 1,143.15 1,143.15] 1,143.15] 1,143.15] 1,329.95
Train Southern State Railway of Thailand 1,625.28] 1,625.28] 1,625.28] 1,625.28 1,625.28
Train Maeklong State Railway of Thailand 65.283 65.283 65.283] 65.283] 65.283]
Train Northern State Railway of Thailand 975.029 975.029 975.029 975.029 975.029
Train Single Track State Railway of Thailand 3,391.69] 3394
Train Double Track State Railway of Thailand 1,102.68| 1,086
Train Third Track State Railway of Thailand 320.16 321
Electric Train Suvarnabhumi Airport Airport Rail Link 28.5] 28.5] 28.5] 28.5] 28.7] 28.5 28.7
Total 4,616.13 4,632.68 4,632.68 4,644.68 4,952.27 4,997.91 5,012.94
source: Office of Transport and Traffic Policy and planning
remark: since 2020, length of train has changed from classified by Line to classified by track
B A BB
Firlpw
PRI =
L .
2
oo
AP Y % Tl
3 —
w i]’;zt"; '
A R
’ 1
+
EETRE R /i
L
¢ ]
b T Ham>
o . - -

3.1.1 Ny EiEkIE R

© Z=9
1) Z A 228t (Airports of Thailand Public Co., Ltd.)
URL: https://www. airportthai. co. th/en/#
AOT #Hik
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YT TR D T A MIEFEREBERICEIN L TV b, ¥ 3-3-9 12 1963 4-~2013 4= F TP DOH
DT HOWREE T,

Mill baht
BO,000
bt ——DOH Total
—New construction budget
60,000
—Maintenance & Repair budget
50,000
40,000
30,000
20,000
10,000
0
- Cal ~ - ~ sl ~ — - w ~ - -~ W M~ -4 - w — -~
§ER3EESESRENRRRERREEEREES

3.3.9 DOH O FHEDOHER (1963 4£~2013 4F) 1V
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(2) EEEDDOH DA T F v ATH
2020 E~2022 ED DOH D A LT F o A FHE &3 3-3-4 [T, TEEETA LTI v AL EE
BRI GBI IER 2 . AR L L CHBY, DOH O F—X L THIX, K 3-3-9 (Z/R$ 2013 4EHE & (b
L TCHMRAITHEML TWDEN, AT T U ATERIL N—2 VERD 19% & 725 20000~23500 F 1
A= (K 800 {EMATHE) TEULWIZHER L T\ D, WRROFEMIIAITH 525, 1T & A ERizERE
EOMERFE S O EHM MR E I CRE LS T D, FRIEEZ ERICHERFEE S LD Ok
WO ZEBEHY | 2019 FIIERA T FUATEEF LS TE LT, 2020 4, 2021 12 10~20

EHREOHBTH LEN TSI DR TH Y | JEERIICZE OfERFHERRZ U,

#3.3.4 DOHD A>T Fr AFH (2020 H-~2022 4F)

(B THB]

20204 20214 20224
Total Budget 105,824 100%| 125,947 100%| 113,348 100%
Maintenance 19,667 16% 23,475 19% 21,998 19%
Bridge Maintenance 0 0% 527 0% 365 0%
Highway Maintenance 19,027 15% 22,134 18% 20,656 18%
Other 640[ 1% 815[ 1% 976 1%

Number of Bridge Maintained -- 93 35
Distance of Maintained Road (km) 70,575 72,743 73,890
(&7 THB=3.8JPY]

20204 20214 20224
Total Budget 402,132 478,598 430,723
Maintenance 74,735 89,206 83,592
Bridge Maintenance 0 2,001 1,388
Highway Maintenance 72,304 84,109 78,495
Other 2,430 3,097 3,709

(3) FEFED DRR A T F v A TH

2019 HE~2022 FED DRR D A > T F 2 A PR & FK 3-3-5 [T T, THREPETA LT )0 AG4HE I
SEEARELBE SN TEY, AT T ATPRIL =2 VEH O 35~39% & 72> T Y, 17000
~18000 H 53— (630 {E~680 &) FRENEF L& TS, DOH & [FlkE, &lidERa oMhfE, At
RKIEHOMFFERED EMH R MEFFE R TR LS TV 5,
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#3.3.5 DRROA VT F U ATHE (2019 H£~2022 4)

[E/5THB]
2019 2020 2021 2022
Total Budget 46,786 100%| 47,472 100%]| 48,790 100%]| 45,852 100%
Maintenance 16,677 35%]| 18,075 38%| 17,900 37%| 17,911 39%
Road and Bridge Maintenance| 15,953 349%| 17,293 36%| 17,472 36%)| 17,490 38%
Other 724( 2% 781[ 2% 429 1% 421 1%
Average Universal Roughness (IRI) <4.0 <4.0 <4.0 <4.0
; I 47,960 Plan| 48,031 Plan| 48,597 Plan| 49,006|Plan
Distance of Maintained Road (km) | ;)'occl  goop| 13.304) 2806 14,350 30% -
B=23.8JPY
2019 2020 2021 2022
Total Budget 177,788 180,394 185,401 174,237
Maintenance 63,374 68,684 68,022 68,062
Road and Bridge Maintenance 60,623 65,715 66,392 66,462
Other 2,751 2,969 1,630 1,600

(4) THED BXAT DA T F v ATH L O
2019 H-~2022 4ED EXAT DA T F U A THEFR 3-3-6 (TR d, THERETA VT Axt8uE
BIERZRE LB SNTEBY AT T U ATRIZ =2 VERD 13~23% & 72> TE Y, 2200
~2750 E J5 /83— (80 f@~100 f&F) RENEG L3 TW\WD, MEWREEO PR & L TiX 240 B
~370 B 5= (10 fE~1618H) 28, FrEShTnd,

#3.3.6 EXATDO AT F 2 ATFH (2019 H~2022 )

[E/5THB]
2019 2020 2021 2022

Total Budget 12,485 100%| 12,676 100% 18,158 100% 11,933 100%

Expressway development to improve|  , 5, 18%| 2,340  18%| 2,422 13%| 2,758|  23%
service quality

Maintenance Activities 90 0.7% 85 0.7% 79 0.4% a8 0.8%

Equipment Maintenance 210 1.7% 216 1.7% 236 1.3% 226 1.9%

Electrical Maintenance 81 0.6% 96 0.8% 41 0.2% 85 0.7%

Vehicle Maintenance 40 0.3% 55 0.4% 39 0.2% 56 0.5%

Building, Structural Maintenance* 243 1.9% 294 2.3% 290 1.6% 371 3.1%

[EAFA THB=3.8IPY]

2019 2020 2021 2022

Total Budget 47,443 48,169 69,000 45,345

Expr_essway_development to improve 8,423 8,893 9,204 10,480
service quality

Maintenance Activities 341 322 299 373

Equipment Maintenance 799 820 895 860

Electrical Maintenance 307 364 157 323

Vehicle Maintenance 151 209 150 211

Building, Structural Maintenance* 922 1,116 1,103 1,410

EXAT "C 2021 4, 2022 DI E 2 For D ANFLEHFO R5t 2R 3-3-T 1R, fitEME, a1
MMiE, BERETI0 G NN—=YERFFEENTEY, 27 U — MiESLY J _EMHIT 10 5
TN—=Y LU T ThHbH,
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7% 3.3.7 EXAT O#ERFEBRICBIT 2 AFLZEM:E (2021 H-~2022 )

THB/ A ~& %8
20214 20224

RAE 16,737,653,102

fh= 244,751,000 385,299,600
BRI 83,168,100 162,202,700
BE-UIR 8,819,700 54,684,600
e PANS 43,135,400 11,278,500
HEK 18,544,206
X 9,238,243 2,321,900
>0\ — hfE 8,321,800
EREIE 5,470,500
% 3,390,700

HIBIE(SFIESE) 2,722,600
#55 17,130,156,245 650,846,406

(5) &%
ZAETIE, BREFEREL &I DN R S EROEL L D@l X5 AN FAR
BIZK L, RO TFROF, 10T ZFH L TR I HEFFEERL T Z ERO LTV,
ENDIHH L, A7 T R7Z—OFTHHINL, # A EOEBEEY OG0B IcsT
LHo—RCHETHEMO—o L LTHAHATHDL EERD,
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HAE A vy hFEIEOE

1. 3RILRHT —ZEFH
BWILHHET —Z FRHINCBE LTI TS (1) ~ (4) ONEZEMT 2,

(1) BiHhpkds
MMS ZHHIZ4T 5 DOH 5 koD A B8 3 L OVEIAR TR ICEE U CBIMIAERR 247 5. F 7z, FHIIS 23
AIRE 7R BLHIE O - R YE S ORI & W o T2 EIE R OMER 21T 9, i, BB AT 2022 42 6 H
BRI AIZFERm L7,

HFE4.1.1 IR

(2) HLMEFHE] OMS 3 KON GCP #H)

DOH #&74iE oD v 18 54 6. 2km X d6 & ONA] X TR O = 28 P A KIS BE LT MMS 2 W 723l 2470 R
BT — 2 BLORHEBROT — 2 25 Lz, £72, 7 — X f1E - FEEMEROTZ® D GCP (Ground
Control Point) ZHuf5F L7z, 7233 FHUVESE I T BLHG I &40 2 4E 03T & sl B AR 13X MappointAsia,

HOERE T O—MGBIL InfraPlus 2350 L, 2% & L CRHIIREIZIE DOH oDy & Wit Bl 73[R4T
L7,

Sﬁﬁﬁﬁ?—ﬁ%ﬂﬂ(MMﬁ

-

Mappoint Asia Quteaua a
(MPA) _‘ o)

Elevated Road = "‘ Elevated Road

Inbound

- @
-+ Lt |

v

(IFP)

Frontage road Ordinary road Ordinary road Frontage road

A A A 2 2 &

4. 1.1 BIEHAA A —

InfraPlus ‘
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BE 4.1.2 MMS FHHIBEES (Trimble MX9) BEL 4.1.3 DOH 224 M 5l

(3) JSHET — 2 MRNT (T — X BRI L O FEfesR %)
BUHEHISAE 2 FHIC K D EH L7 T — 2 5 3 IRGLABET — X ZERL L GCP & OIEEERZ 1T o
7o FTo, FHMERCRIRERS U720 D 3 IRt BET — & OGAHT 21T, Bl EORE 228 GE
ITHI 4R 2 T2 0SB D ) A A5 —2) I L TUIHIBRZIT > 72, 728, 3 RTTARET — & O RS 1%
UTM zone 47N / WGS84, #Em (TGM2017 ZfH) TIER L 7=,

X 4.1.2 3WIcS#ET—4 (Mappointasia) X 4.1.3 3WKILHREET —4 (InfraPlus)

BHEHAIEAE 2 #0 3 IRTHBET — ZIZE L CIE R TS 2 AR IR LT,
Fo. BEENET AR LRI L, AV T T R AR TE LT 42 ThHDH T
& ERER LT,

[ 70 thkE]
« HAI L 7= DOH 2VEEE3- 589 6. 2km (X D\ 2LE KBS L OEZE TEK S #Ew N T — 2L ST
HZ L

B EOREEED 1WA — M 400 RELEH D Z &

c B L OARB g GEITHEM 2R SRS D ) A AT —4) ZRVERL Z &

« 3RICHBET — X % GCP L He# LT, Root Mean Squared Error (RMSE) OfEAN/KE-J71ET 15cm
LI « @ S H AT 20em INIZINE > TWH Z &

S WILRBET — X i3 EfT s 2 &
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[ FesRfs ]
* %"{Eu .@ﬁ%mu
RBET — 2 DMK O FHAIE

G (DOH BH O EZEERE R L OEZE TH
TWAZ EEER LT,

HTIR A 6. 2km DIERR) A7~ L

= 1LLIH
e

U RET -2 BHE

i\ | @ : DOHIBRIME

X 4.1.4 JSBET — X OFHKX

SN IJJEO)EEWL
B E oSBT — 2 2V, HEBEEOWRE{T-oT-.
FEEL O FEO X S ICHE ET 400 S/ m O S AT LT,

#F4.1.1 %ﬁiﬁ%ﬁlﬁ@@%ﬁﬁ(mhm

I EZR (MPA)

pare

EZR AN (InfraPlus)

5, 359 A1 8, 251 s
« JHEED GCP (Ground Control Point) TO¥EEHEZR
JEEL GCP L OALE Z el L= f5 5, 7872 (RMSE) 13 P /7161 C 15em LAY, & & J7 16 C 20cm AN
THol=,
F4.1.2 FEERMERAER (RMSE)

J3 18] EHESE (MPA) | EZE T (InfraPlus)

i 6. 3cm 4. 8cm

= 6. 3cm 13. 9cm

56



RNER DOFREMER
Eﬂﬁi@T%fi}n (E“%) ﬁiﬁU&%éj’bVCb\é : & %ﬁmu L/7L\—o

TEQOHIkRH] TEROHIRE

4 4.1.5 AERHIERATR DT —~

< T 5@@HT%W
NEET IZEDPF N TV D HEZfHER LT,

ESEEHZE (MPATL) =T (InflaPlustt)

X 4.1.6 AT LIoRBET —4

» EJTOL R O AR
RHIL727 —ZICB LT, A MEROT — 2 BB SN TV D HAHE LT,

SEmE (MPA%) BRTHE (nflaPlusit)

)

4.1.7 B LIeEBROA A —
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[RRE]

BHFHI S TOT — 2 ERICB W TIE R T — ¥ B MR OR CHREN S 5 L 5 IcBbnl,
BRAEMMPICT X OB ERREHLTEBY, LTFTOLI RABALRT,

cHIEIE R T — 2 Bk Eih b

B IEFREFTMEE S LTV R

B IAFICL D MR PR S =T — 2 G T — 2 BELNTL %

BEIEfRTRE LMW ADEICE LTI EICU TORNERDOHEEEZ{T> T\ 5,

- B EORE RS GEATEM ZIE X 728850 ) 4 X5 —4%) OHIBRICE LT
- T—H AL OAE T LT

- BYET— 2 ORIFIZBE LT

K 4.1.8 T—HRELOMNETNEBELEZLDA A—

B, —EOXMIZIBNTT A AR THRE L7z 7T — 2 2Fi L TV %,

FREOFEND WS THAF L7z 3IRICHEMET — 2 D OREEM ZERLT 5 &0 5 BLR T ORI BN
T EMRESCEIICET 2RBBE VRN S H L EZ N0, BIHER L REOIEEE FEhi
T DBRTEATIB SR E LT O MERNH D EEZ BN D,

Fo, AEIORY A TIIEERIOT —F DEEEZT-oTEY | AL—XRT —Z OO0 B0 N5
Elolled, 7T RA NV —VEFIH LT —2 O L 2Tz, 5% BARND OEEIT
IGEIE, AL—A R T —HZIFE LN TELHELBREIIAND ERVWEE XD,

Q) 47T R Z—=B D5 — & ik
F— A WL, 3IRITTIEIET — X « RHNEgT — X YT — 2 A T T R X =Pl
L7,
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2. WEYT —F N—AHEE
WG T — 4 "= AU LTI TR (1) ~ (3) ONEEEMT D,

(1) DOH PAERE kI DIEEL
DOH &V H5 S -BAMRER CPmEK, R, &etXE, EARGIRYE) OFRORRICHET %K
BEBLO, VAT L (077 F7 2= ~ERT D2EROBEEIT S, 7035, DOH A5 13 CAD -
GIS 7= I3FTHF L T TWARWEDRIEDR H -7 2 L2 b B SNCEGRT — 4 2 bIFRORKE
ZATo 7,

2 T T T PR A

H st m | | E
- | |

S e ;E}--—{ETEhrﬁ——@

, A |

§ B i

TOP OF FOOTING | EXISTING GROUKD | ESTIMATED PILE

FIER Ng; | BRTRLINE STATION ELEVATION ELEVATION | TIP ELEVATION
PIER Mo 225 [26+597. O¢ : 11953, 68 534, 1471287 15 08 43 = = -

MLP-PE-22  26+627 (G2 41 50 /1 B4 =23 30)

NLP-76-23 |20+657 (82 10 ~23.30
4 [2e68] 082 i 514626, 040 ____n : 50 05 =23, 30)

26+717 082 43T i
264741082 o 5 25 08 437 1.50.
T a0

o O N
EER
)
=
E

L
e
5

o
&

]
]

| 674622, 098]
674836, 369(28"
GTABS0. 644

Bk
=

. 5-1!.:38. 563674500 G0G[28"
+292 082 547664, 956( 674914, BA02E"°

g ] i e e

alolole sl

o
SISk
&

[X] 4.2.1 DOH PR K
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(2) 7 —ZHhtth - At
HHLUIZER S | B OJEIEZ DML Sl e dht L7 — 2 b2 AT - 7o M OALE 2B
LTI, S5 SNTEBOREEL GIS LTHER LI E 24, B LTSN IEIINLE 23 BEBH S 172
motzlzd FHLTC 3IRITEREET — 2 D DIGMNLE 2 A 2T L7z,
£z WEIINZE ORI OMIZ LT 08 % i L7z,
B SN E A 7T Ry 2 =P ETRIRT 5720 DEREOAH5-
- JERE A G LT H D & OFREHEALE (MR TIER) OfiH
RS — 2 B X O RGALEE ) D O FREHEALE (WARER) ofh

X 4.2.2 FRKOBEREA A—

(3) £ 7T N7 Z—PBApF— & ik
WP - T — R E AT T R 2P L., 2T FCHERRE/ BB LT-, F£7~. DOH ®
i Z R4 A~ == 7/ (PAVEMENT DISTRESS IDENTIFICATION MANUAI1) &3 A2 A LIC#SE; L7,

e i il o e S

Pia LR

I

E] *

o Ve DOH_Pier_Inform

| PIER_no MLP-28-1

| marn_st 28+012.082 j .
|sPAN_L 0 3 57 ¢ y
|aFFsET_ - 'ﬁ§ .7
N = & {‘i g
AZ [ &5,
TOF_ELEV - el
EGND_ELEV - [ 1820 S
EPT_ELEV 2230 N
i
Editar £
Updated at 04/18/2023 ‘ / :-(I‘.I.
Author 4 “?‘

| Created at 04/ 18/2033 ﬁ ,'g il

- i .
I st i & & el
o fe Tl

X 4.2.3 FEHUEROFEEHEH A A —
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P IREER (SRTER)
D IEEHR (SEER)

4.2.4 BB L OMBHE O B#EA A —

i

Ha:i / ) . .. / -‘qf 4
;%_ﬁ%423b

WG it D [} ¥ fanr W Togglerssa mwie | b Sortoy catance @ F3io electut testure)

Y Tikes [Amountores  Tiype 1 Jritke n |
Related data |g| ;|{-_':El!-_rl'a-"-.al_:'é's:r{'-- |

No reisted dats
Bl eeve o s0 0

4.2.5 DOH~—== 7 LEH A A —

Searched: Intellipent Search

1| ooH_manual | DoH_manusl_povemens_demage |

3. MHERRT —F AL
BHAS R T — A R 2RI LTI TR (1) ~ (3) ONEZERT D,

(1) A XA OVERK
PGB O EEZ WD Z & & L, BMOBIERIZEHIL 72 3 RTRBET —Z b BS Lz,
AP TR 3 B 2R L DB BTk L CTHERR L 72,

(2) &G T — % ORI
3 WITABET — 212k L CHRAROEE SR T 1 77 A AV G Mmoo EEEO [ (IRI, b
EHiEhn) R L,
BHRE B OMEIL, DOH D% & O Ll TIZHRAD T MBI 2R L7225, 2208 b 5 AT b EE LT,
ZABHIA~OWEFICE LT, Sl &kt & ZU4MEORFHILETH D LB XD,
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(3) £ 7T R H =BT — &Kk
B U v 7T N7 2R~ LT,
fotio‘ AT TR E—LPCIIUTOMEELFHT A LN TX S,

EHRER R OHIK ETOMERR
. 1[_ W2ty U745
- A REm X O R R
IRI bhrEsiEn

X4.3.1 A2 75 R72—P~E#HA A — (IRI. bEBIEN)

X4.3.3 A2 77 K7 Z—CDEHA A —Y GHEXBEHNOERETR)
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4. DOH 1 7 v & —73— N ~BIET T R OFHE 54T
(1) DOH H©» & —,3— h~FETE
2023 -5 A 10 HIZ DOH 1 & > & — 83— F ~OREEY L SR T — F X— AV AT LAOBAET
T (FEABERE, JLIRMEHE) 217\, DOH IZH5 1T D &) -Oai R BRI ~ OTE B 61 A /8 LTz,
IFD i~ == 7/ (GEARHERE, PEoRfEAE) 1M 4. 4.1 KO 4.4. 2 IR LTV 5,

InfraDoctor
Operation Manual

Basic Funcbions [Advanced Functions)

4.4.1 IFD BufE~== 7/ (FEAKEHE) 4.4.2 1FD EfE~== 7V (JEEHEE

HBHE 4.4.1 1FD BETE (GEARERE. JRsEREEE) [2023 425 A 10 H5EE]

F7z, F5E -6 EEMICE VTS, IFD A7 A0 (F#H7 — &, HiES) 28l Cii %%
i L 7=,
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D 202343 A 28 H (k)
< HARBERE CGHEFHAL, AR, WrimBIERS)

HE 4.4.2 TFD HEERAH (JEARRE

@ 202345 H 29 H (H)
- JEoRi%RE (2D - 3D CAD [XmfERk, 3D X = bL—ra v, BRHAE)

‘B 4.4.3 IFD MR (JEIERERE

MBEIZJGE U T DOH B 7 o X —R—= FOBERIZL Y BETEZEDTAH T4 VitHE b Ehe LT,

(2) FHmsHT
HA () (2361F 206 HF1 X OFFHAIE /3 BT s R A4 #8 L, DOH FEFEDA b D 3 ot mifET — &
PSR L7 IFD 2 A7 ADOIERIC K D IERMERFE LS O%h R (VERENE - ZatEom L) %3
ST Lic, BEMICOWTIR, 55 &= BRI KON SDGs HERD/0#r ) IZFE# L T 5,

5. Bt I —BE
(1) HiitIF—BERM
Bt I F—3Af o7 A RS L L, EIF—TOREBLOSNE L OB R EIT
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D2 & THEFRFEFLICBI T DB 2RO Z e 2 AL LTHEMT 5, /o, I T —KTHRICT
r— NRA A I L, MRS PRI R 2 PR A TR T D,

(2) Bift I — BB
Bt I F— I3 FEOEEE O V) E i S 7,
HEF 1 2023/12/20(K) 13:00~17:00 (¥ A ), 15:00~19:00 (HA)
BRfkE 5% ktif + Zoom OHFH
BAfES5PT « Terdsak Setthamanop Meeting Room, Training Division, DOH

IR
e AT HIE (B B Bk s tt)
W=7y b (EEBEEE RS

IF ] e ERE
13:00~13:20 AN —
13:20~13:25 AR OREE L DOH (Pichaya )
13:25~13:30 B iRES (DOH) - FRafRis - Sl mIEA DOH (Piyapong FlJ&f)
13:30~13:35 g (RLadtnie) —
13:35~14:35 IV EAARIT (SHAREE - FHENE - 5 JV &4t
(13:35~13:45) HHBE HHbE ORF)
(13:45~13:55) IEE:($53 HAHb L (Ff)
(13:55~14:05) i NERIRES WA ME ()
(14:05~14:15) 0CG 0CG (0C Thailand EIRF)
(14:15~14:25) VER MM =4 va-i v R (A
(14:25~14:35) HE HAa (JUR)
14:35~16:35 REBHRRE CEHBIEE - i)
(14:35~14:55) O AREBOWE - [EEHNE HhE ()
14:55~15:15 ~ a—b—TJ LAY (FT—RER) ~ —
(15:15~15:35) @ IFD BEREfEIT - 18 H 0 R (BRd)
(15:35~15:55) @3 WICHRET —Z OFHA 7 — & R — AL A ME (g
(15:55~16:15) @IFD oy (BB - Z2288) ~DISH wa UE)
(16:15~16:35) ®DOH <T@ IFD 7% AR DOH (Vorachit F%)
16:35~16:55 BRI —
16:55~17:00 PABE (a#m) HHbE (HE)

17:00~ 1855 —

(3) T vir— MEROERF
R IF—#KTH%, TRNEDOT U 7r— MREZEM L, Kt I —%8 U TH LN GRHER
EHLRE AR 2 B E OR 21T o 72, 7ods. BEMITH LT 10 SZflm LEE 100 KT 7 —
~ A fERR L7,
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Question 1.

AR T 3RILRBET — &2 Z WG L7 B2 DA AL 2

a. MBA b. MMS c. MIC d. MVA
Question 2. IFD D&M &0 @l BRI S D 72 2
a. 1% b. 5% c. 10% d. 20%
Question 3. IFD @ Advanced iR CHIk D Z & 1% 2
a. CIM &7 /LAEEE b. g EEHH o R Ral—av d. OO

Question 4. IFD DF — & L 27 MMTH# S W FRIT &

a. KRGIEH b. [Xfi c. v=aT Il d. Ak
Question b. IFD v v 7" L CHER IR D 1E I 2

a. HVE S0 b. ST c. LB TAER d. &%

Wuestion 6.

LSRR T — A N A THER TE 2B HRIT S

a. PRIEEEL

b, EfiZEFER R

c. MEREE

d. IRI &A1)

Wuestion 7.

—HN—ATHRTED D D —OOMRL SN2

a. VREHLE AT

b. DL E

C.

R MAR—ULE

d. OUE|I%

Wuestion 8.

IFD A FEAMESUFI R ERFT S TRWm BT S ?

a. VEIBSEP

b. &4y E

c. $RiESEF

Question 9.

k> RV IFD TR TE 28 EIZYS L2V oiL?

a. TRZKHE

b.  PIEBZE

c. OEIN

d. & - Rk

22 VH

Question 10.

IFD (ZH5f S 2 BT (B O-OVBIALEHRUT) &4«

)

a. Line Scan Camera

b. Thermography
Camera

C.

360-degree camera

d. Multi Spectrum
Camera

TRIZRT, T or— MR LY . KIS —0REITFE 82 A ThY . I F—2#E

DIF E A EPHERFEEICE T 28R N m B L7722 &R HERR S T,
T r— bR ANE 28 A
7 vr— RRIE NS 7 2 AN (A BRE) - 58% (FI&=R)
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sEEE eREE EEEE miLED NEEE siiEE s EHE aBFE

Q7 Qs

REEE eEEE CEEE suEd SEEE WREIE RERE RREE

Q9 Q10 ey =i|

REFE mHEE REEE migEE EELE sEEE

X 4.5.1 7> — MEFERICESIAE I F—DBFRE

(4) HEHEISZETORME

MO : A 77 R 2 —DY AT L ETHIERFAORE, THEIER - Trr—a U MTA5E KV R
WU RT NI DEBID, ABREDOLIRVAT ARBIFTELTNDN?

FIEO: 2= —nODE R -HEMEZZ T THA 7 4 — Ny 72T, VAT LAORRIZFEDTEY
INOOBELTHE A VAT LAOMEEZ ED L5 2N EREEETH DL LOHTHDL, K%L S
BIZVAT L EZFES TSP TOERDT 4 — R 7 2BV LWV,

BHRHO: 77 ANDT —2HNPEL BHERBEVRERSZ A2 HDHZ LD, 5%, BIRCEHET S L 972y

AT LOHBEHFL TN 5,

FI4@ : o —F =i b AEEOE RITZT TEB Y | BIE, ¥ A7 AOBHERLIISIER Y A T
LHETH D,

BHQ: v AT LA EOFuRA FFRITHERFEH ETE CTHLRERFERTHD Z LD, RIERARIEHE
NEEND,

FIEQ : VAT A LEOUWEITFEETH D Z D, 4%, RHicblo Ty AT ARFIHEND & XI(C
1L, FRARRA NEREREEZEH L AT A2 L2,
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(5)

HEE Y A

No. K4 FIT I Z 7
1 Piyapong Department of Highways On-Site
Jiwattanakulpaisarn
2 Pichaya Rungruangvirojn Department of Highways On-Site
3 Krittayapong Siriploy Department of Highways On-Site
4 Premvut Chantanavong Department of Highways On-Site
5 Pichakorn Srijanthong Department of Highways On-Site
6 Tinnapat Onjaipurn Department of Highways Web
7 Kavalin Wangsiripaisal Department of Highways On-Site
8 Rattasard Srichumpu Department of Highways On-Site
9 Yanawut Srisuk Department of Highways On-Site
10 | Jakapant Pattanakriengkrai | Department of Highways On-Site
11 Ruttanawadee Phukham Department of Highways On-Site
12 | Jerasak Wilairat Department of Highways On-Site
13 | Suchawan Chunarong Department of Highways On-Site
14 | Siwat Worawittayathada Department of Highways On-Site
15 | Chatjajak Sriprasert Department of Highways On-Site
16 | Suradech Keeratimapong Department of Highways On-Site
17 | Samutprakan Highway District | Department of Highways Web
18 | Pathumthani Highway District | Department of Highways Web
19 | Samutsakhon Highway District | Department of Highways Web
20 | Thonburi Highway District Department of Highways Web
21 Yanika Laikitpanit Department of Highways Web
22 | Nawarat Chauywong Expressway Authority of Thailand On-Site
23 | Mira Ooraikul Expressway Authority of Thailand On-Site
24 | Sarawut Pornmard Expressway Authority of Thailand On-Site
25 | Worawimol Poopha Expressway Authority of Thailand On-Site
26 | Thitipan Panichprasatsin Expressway Authority of Thailand On-Site
27 | Ponlachat Yongyat Expressway Authority of Thailand On-Site
28 | Jirawat Pleongsrithong Expressway Authority of Thailand On-Site
29 | Nathaphon Pugphiew Expressway Authority of Thailand On-Site
30 | Suriyu Tomak Expressway Authority of Thailand On-Site
31 Tanaporn Moungchoo Expressway Authority of Thailand On-Site
32 | Kanonrud Choowanpud Expressway Authority of Thailand On-Site
33 | Chanon Expressway Authority of Thailand On-Site
34 | Thanakit Voravutvityaruk Bangkok Expressway and Metro Public Company OnSito
Limited
35 | Apithep Boonchuay Bangkok Expressway and Metro Public Company On-Site
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Limited
26 | Pakawat Sancharoen Sirindhorn International Institute Web

Technology
37 | Theeraruk Maneenart Infrastructure CE Web
38 | Chinnawach Saritcharanont Infraplus Co., Ltd. On-Site
39 Poranic Jitareekul — On-Site
40 | Suphakon Tarangsi — On-Site
41 Jampa Supachai CPAC SB&M On—-Site
42 | Vorachit Rungaroon Rangsit highway On-Site
43 | Tawat Benjapolchai Oriental Consultants Thailand On-Site
44 | Nantaphat Pintobtang — Web
45 | Supakit — Web
46 | Suphawat — Web
47 | Vrachai — Web
48 | Wuttichai - Web

(6)

Al R F—TOERARAE LT ORI

At I F—COBRAHTIE, BEOMEREIEE RO NS TN LT iz, F—
BR—=AV AT DL LTe—EDA T F U AP A 7 ~D ICT HERFOBEANREEN TN D
T LA ER LUT-, InfraDoctor [Z3UNTIE, BLEYPE Gl S il B R ~ B S NANT H T ~ T B elr
TO—HOVEEAZBRHNATO 2 LIFHRRVR, ZOLI REREBEX VAT LORE - u—
B TARMUTRBETH D LK LT,

ZOEDIT, WMPEO=— X% RI, BIHSIFC Infraboctor G S5 Z & TY AT ADMHTE
EDOYRYA L P AT HMIRB L, EETDHEEZTND, Infraboctor 3% A EIZIIT 51
7T e FPA NEAT) ECHBEARARAR Y AT LE 2D I LT, PIRERESEN D OREN
EBZEDPPIFTE LD LR LT,
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(7) EISF—FEERRTE
Opening Remark Introduction of SDGs Project

Dr. Piyapong Jiwattanakulpaisarn, Deputy | Dr. Pichaya Rungruangvirojn, Civil Engineer,

Director—-General, Department of Highways Department of Highways

Outline of JV Team
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Closing Remark

Mr. Masaru Seino, Director, Metropolitan

Expressway Co.,

Group Photo (1)

LTD.

SEMINAR ON

Other Photos

SEMIMAR ON
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~LEE R~

jica’  SEMINAR ON

SDGs Business Verification Survey with the Private Sector for
Effective Maintenance and Management of Infrastructure by
utilizing ICT in Thailand

InfraDoctor

The system for supporting infrastructure maintenance
utilizing GIS and 3D point cloud data.

Date: December 20, 2023 (Wed.)
Time: 13:00-17:00
Venue: Department of Highways (DOH)

Terdsak Setthamanop Meeting Room, Training Div. (3F)

Organized by Metropolitan Expressway Co., Ltd. and JV Team
Supported by Japan International Cooperation Agency (JICA)

A Metropolitan Expressway Company Limited (Sil-s0m0 SHOBOND Corporation
A Shutoko Engineering Company Limited @ TOKYU Corparation

K AERQ ASAHI CORPORATION g Oriertal Consutants Global Co,, Lid



Seminar Agenda

MC . Dy Hiroshi Warita, Mefropolitan Expressway Co., Litd.
;D Witchukreanghrai Eakarat, Menopolitan Expressway Co., Lid.

13:00 —13:20  Onsite Registration

13:20 -13:35

13:20 -13:35

13:35-14:35

14:35 — 14:55

14:55 — 15:15

15:15 —15:35

15:35 - 15:55

15:55 - 16:15

16:15 —16:35

16:35 — 16:55
16:55 —17:00

Introduction of SDGs Project
Dy Pichava Rungruangvirojn, Civil Enginesr, Department of Highways

Opening Remark

Dr: Phvapong Jiwattanakulpaisarn, Deputy Divector-General, Department of Highway's

“Outline of IV Team (Company Profile, Business Overview, Technology)”

1. Memopolitan Expressway Co., Lid, 2 Shutoke Engineering Co., Lid
3. devo dsahi Corporation,
5. SHO-BOND Ceorporation,

“SDGs Survey Overview and Achievements”
My Naote Mashiko, Mefropolitan Expressweay Co., Lid

Coffee Break

Exhibition Booth (Technolfogy)

Demonstration of InfraDoctor System - 4‘
!

“Introeduction of Function of InfraDoctor and Practical Application in Japan”

4. Oriental Consultanis Global Co., Lid |
4. TOKTT Corporation

e

M Makoto Kameoka, Shutoko Enginesring Co., Lid.

“Measurement Work of 3D Point Cloud Data and GIS Database Establishment of DOH"

Mr Takamicki Satou, Aero Asali Corporation

“Deployment Situation on InfraDoctor in Other Infrastructure (Railway, Airport) in Japan*

Mt Yoshpnki Yamaki, TOKTU Corporation (WEB Meeiing)
“Practical Operation of InfraDoctor for Maintenance Work in DOH"

M. Vorachit Roongaroon, Rangsit Highway Depot Technician,

Rangsit Higlway Depot, Department gf Highway's

O&A Session
Closing Remark

M Masaru Seino, Senior Divector, Mefropolitan Expressway Co., Lid.

e Brremey Trwemas Uameres

Wiy Ei
0 bmsns s

All speecheswill be translated to Thai language by consecutive interpreter.

Venue : Terdsak Setthamanop Meeting Room, Training Div. (3F), DOH
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Contact Information: Metropolitan Expressway Company Ltd. (Bangkok Office)
Tel: +66{0)2-017-5770, URL: https://wwow.shutoko.co.jp/en/index/global/bangkok/
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BoE BAREK N SDGs EERDOHT

1. XRE - HIKICB T 5 RS

RECCFADRBKOARE VX A% U SD6s EIA~DOEBRATREMEZ BT 5 L CRE TR &%)
SE - HURORBIT, AEEIC LD FEREHE, ¥ A EICB AN R e E s, 2o EiE
A BAE ORE, XA BIFOBERTT#, AARBUIRROBIRG#HOBENOUTEDO LB ThH S,

F5. 1.1 FGE - #3015 K OBCE 78t
AR, BUR  #
FEARFEE . BRREH) S— b — w FTHEED < BT ORI HE 1 K OVHIIEE 5 i~ o B R O etk
T E 1 BRI R DR R & AT DA A~ DS
BAZE HAS 1-3 - EOEWA > 7 7 B
BUR &R - PHEEIA D L7e X A BRE% O RICREEZ R D 7-0DI1T1%, EEHRS IO
MERF - L2, BFEXZ DR BA 27 728 L, J8RHg s o
HAEEZ M ESEAZ EBMETHD, HAAREL—KTHLZ L%
BEZ, XADORENARDOREICHET DI EICEERMLETH D,
BARTRE~OXIG T8« B 2 A G ~OEIE DTSN G B98I0 D 1= 8 O Bk
i LT, Bt 7 Z—ERO-DOHES Y, $hE%EDZE - s
R ICT FEDEDEmNA 7 FH i, TP E ORI DO EBITE T 5
— K« Y7 NlEHEDA 7 T DWW %179,
BAFE BEE 1-6 : thfRIE (Rl bR, thar0998 3C88)
BUR &R Z A 1L ASEAN GEE O T b milb OERN R | ITHENIR 2 I 2 =T
o4 DB Z B F 2 AR RN - il M OB A& do SRR EE o
Bl « BRENRD LN TS, £, HDFHE~OZIESE, NFHOL
RO A DRI L TN REFENFET D,
BAFEFREA~ DX IS - mlis LRI OV T, BAROME - B b IF Loo, i
JE o = RA~OITEGRE J18LICBT 2 X EE T 5, £, AH
B IHEFRCHEEST 2L U & T 245 E D= /)T X >k Z{gi
THXIEEIT I,
P 2 0 ASEAN SN @ AR ~ D 3
SR 3 B B SR O
EADE 4 ZOM
- PEIEEOERNSHA LLEREZ BfET 720, EEOEEZ B L LEIERAYIZ GDP &
B 5 EMNIMEEE~DEREo LB Z B b5 TWD
- FHEEAD LD, BRI RB OO, Bkt he/cBIg HEE  (SDGs) 1T -
T, PFEESHOANMER. EEOGEMIMMEZ RIE 2 70508 RO sk, Eomn
A > 7 T, JEK - BEIIROHEE L O R VX — - BREE - KUEEERIR & o TR
DD, £io, HHEORBLITHES . ElBE, S m95E ., KEREE V-T2
EASOEHE S LB TH 5
« ASEAN HEFEMRIZEB W THEEIEEI 2 5 L & HICHBE TR M NZA v RXEEICBIT D A =2
CHUROR RO L 7o o TS, FeANEE LT, ASEAN EEREME R L, RRFEHA ORI, HKE
FEIE & W o TN B~ O BGIC 7 A &) U CTRERRIIICEL D LA TV 2 & 3L

)
/:
|

B EEMEHO G TR

ThD
« ASEANFEEOFTHOFEE LA R EATE Y | Rk Rk M/ F78 1D
BaInTn5

RESE I M HEER TR REO T B TE A

c RNuay EHE TR BR R IC L DR HERITAER] 1, 600 BHICH BV B OPER T A
T XD PM2. 5 (3 WHO FFREEHESE BRIV EE~DOEE LRSI TV D

s REEMBIEANBREE > TEY, WHOIC LD EZAEICBITA AN 10 FAHTZY DRE
HFHCTOIE TR 32. 7 N THFRE 9 (7 (2015 a4 TII AR5 2 /1)

75



gy |+ EEHEEN D EFHLAER., Ak 10~20 I XA E B 70 R e o B R 5
E . BRRA 7 T DA - Mg L Vo - EXIRICE T 5%
%E s ROENEZTHEROT, PHIRER~OBITZ B L X 0 2R 22 HEEFE BLO IR & Ok o
e 18 FESLDRE L Ip o TN D
i | - Bamicm L, B o B0 bR B0 RS S5 L TH Y | (ERE
(4 VBT H I O Z R BRE L 2o T D
g |+ EIZHNE [Thailand4. 0) CIE@ESRIREA - A/ ~—2 3 VEABALEEREEY | ICT
A ZIEH LT ROBEEIC X 2 8B % . AF9EIC L 0 EEREL4 /1 oo b & HEdE
E% - MOT [##45] 1% Thailand4. 0 ¥&W&(ZBEH#E LU MDigital Transport Plan 2021 D&MD &
A WZ¥EBOT U Z L (I0T) k& Hettrh
Log)z - DOH /% Digital Government EFRL 2 T U R — S—H&fji IT AMBER, EEEHS 2T A
R WS 231 H, EXAT & GIS 7 — & _X— ZAEE AT 5%, 1CT D IF24E & Hedkh
%?_ - DLT [BEi/m] 13 2020 4 % CloARBBHIEE LA AT 10 H Ab7T= W ER 10 A~b3 25 i
g ZHTF TV B 08 DRI IR 2R
+ JICA THIEDHY #l7%) HEE AR - AR LI 7 A OBk, (B AR
H OFEERIFEET] TIX TR E~D T 7 b « Ty h~3 T A FDERS Z it
A e JICA HoSF v A« SEFIREEEENIC TSTT » DX 581 A3 2020 4E 6 A2 Bt S, BI%a FEICE
B nT, R 5 — RIS T DX 2 HEEL T < st
o | - IVEE TS A EFERMGE ) CIXERII R R O L AT D~ O RS & EH Ay
B By U, O EMIMnME N, AEEOR B4 B
j% CREEE DX LAE— R (2018 4F) | TIEAMAEOEBES ) 2Rk < BIgH AT U4
&F e NI UARTF—A— g v ORERZ T
c ERE (A7 T AT AR (2020 42) | TiE “HEOSWA > 7T HEEEZET, ICT
12 X DRNRA I HERFE P, Societyb. 0 MIFEELRC SDGs AL % X A A& B BE 2 42

2. A YRR %L T SDGs FRR~DE BR 7] Rt

(1) E#RZBIET SD6s DT —/L « X —4 K
RKEDRXADONETH D, NN A V7 THEFFEHTFIETHLA V7T R 2 —CD%—1 R
JEBAIZ KV | ICT \Z & 2 MR B IR 2 MR E S D Z 22 kD, Z A ENDOERFOHK
BT, Bgt. A4/ X—va COERA~DOFE, £z, EBOZRIC K HAEEM N EA@ L T,
A 27 T DEFHUL KOV 1 st OB, BB DR fIRE R W T ORIBICEH ST 5 2 &n
ARETHD NG, UTOHEZT—L - X—F v N E L TRET D,

(RN A 7 7 280 L, DB TR rTRE R sE b 2 HERE T2 & & b IT, Hlr 8o g%
JERZIK S : :
o X —7 v b 9.b: [FEEDOZHEPME S~ O ERNE 2 SIC&E T 5 BORREE DR E 2@ U
T, B%E EEOEWNIZERIT 25N, RN,/ N— g &2 T D,

Emnf

FER T & N OJEE M A2 8R4, JREN)N DR ATREIC T 2 )

o X —/y b 11.3: 12030 2% TlZ, wEOFe AlRe 28k a2 L, 2 ToE %
OBNAL, BB DR fT e NREEFTE - FELORES 258k 5. |

o =4y b 1l.a: [%&E - MBI OB ORI A4 8 U T, RiF, tha, REmICHB T 58000
. EBHT L L OVEA O BAF e 27 N0 2 X ET 5, |
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(2) SDGs ~0DE HR A HEME
b BT BB EY OZFEIRPRE L 25 2 A EICK L, KETU R AT TRET
% ICTIZ L DN B EHERFE B R S AT A (A 7T R Z—=0) ZEATHZ LIZLY, 4%
SDGs #—747 > F~DOEBRATREMIZLL T D L B0 TH 5,

[H#ko "TREMED]

AFHNT T & 2 EREHERFE FLERS~D 3 Wt AT — X TEH OB 21TV 2 A HAN O
IfifEAlE A2 FB L, #—5 > b 9.b TEMBAREK O, / R— 3 v OHR] \ZEIRT 5.
[Eiko ATaEME@)]

T BHER R EZER ORICIC X B AEEMR RO, FHIRSROMEREHERHE ~DOBITICX Y,
& —7y b 11.3 TFHgerleE 72 NMEAERHE - ER O 2k 'k 5,

[E ko ATREMEO)]

EREAERE R O AR . ROEBFIAEN LS TRORERA V7 7 — A2 E%
TELREAFEG L, 11.a [BHIEFHE ORI, #HHEOBIFRO7203 0 O34 ([CHB 5,
O EBROFREMEICKT LT, WiIFF CE 28R OHF R ZIRITTRO LB Th 5.

#5.2.1 EHBKATREMEIZ 9~ 2 IRl O IR 72280 5%

o HEERE OR R, FMERERENGC X 2 FHOEIR, 23R O B

o JEIK FAEZE K OHIHIRIE OWANT K D 1EEB OZ2atkm b, HERE B O HIJK

FHARZD R | o AT LI X 2 & A OB e -

o ICTIERIC L DENBHIE « 4 /) R—2 a VU ZBUTETPH IV N T VAT p—A—
var (DX) OHEdE

o BMIIEMEDOREIZHEET 5 2 LICL Y HE2ETRENEIR L, KAIEY:
(REERBRBEAT A) | PM2. 5 X HIPR S v, BRIEAMERIC T 555

s HiffiBon 2 Z LIck . XA EICTERI NI AM DML ASEAN 56 [E ~JEBH
L. HEFFEHEEE O LICET S

o TRIRETRIHEFFEHOMENRET DL LICLV T A T7H A 7 Va3 A NP i
fbxihd

R 2 R

(3) SDGs ~® E ik AT HEME: O FR AEAE F
TICT IZ X B8R A V7 THEFFE I N« B - B3R AL (SDGs BV 1 AER) 0¥
BICLVER L, EEOFREMEICBE T ARAEREUTICE LD 5,

[ Bk FTREMED DR FERS 5]
REBIZBNT, ZAE InfraDoctor @ 3WILAHET — X IEMICET 23S K OE I —
2B Ul-H#iiiis e Tat 3 |l -> CTHEE L7,

+ Operation Briefing for InfraDictor® (Basic Version) (2023 -5 A 10 HEAfE)
+ Operation Briefing for InfraDictor® (Advanced Version) (2023 -5 A 10 HEAf&)
+ Accomplishment of the SDGs Business Verification Survey (2023 & 12 A 20 HBA&)

% 7=, DOH FHERHR D —EBIZ BT 3 R IeHAEET — & OFH|~InfraDoctor ~DF — X #& i £ T
DO—HDER R BRINATV, F AT 2FEE - F— AR E TR T Lz, S, 7—F %2
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AT DCHEEL . 9 » A OB T DOH NO#EFRFEFL Y 7 # —|Z InfraDoctor DT A & A &5
+ % Z & T DOH HIF#E 12 £ D FEEAIT o 12,

KU AT LADOWREN 8 EThr b bondroic, SAay hEBEED
InfraDoctor OFEFEZE U T, 3D REET — & O BRAFITE I 33 2 BRAR K ONEH A 0030 k
L. ICT #ffi~DBL o LR S 7z, 511X DOH EARDE Y A A2 Uiz S H7e 5 1T Bl
OIEMHHFS D,

PLEXY, REBIZBITHIEMEGHAZ B LT ¥ —3— NN TOHENBIFE KL A ) X—
Ta VOIRICERT D Z BRI,

[ &=k D ATHEME@ DR FIERS 5]
GIS Z WK FERIREE Y AT AOFT 2 50 L, BHERFE BER ORIz K 2 AR E
X o7, BARRYIZIX, InfraDoctor Z1EH T 5 2 & TTEURTAEEDONRAL 2 XD Z L )3 AJHE
MBI ENDH~DOET Y 7 HE U ChER SN,

L BMTEERHESE

BESR DOH BT U > 7 &b InfraDoctor # Af
B HIRET - FAE 40min InfraDoctorei#2 &} Tmin
15min 10min
KB HREER 10min VAT LETORBIEE 20min
B EHBIE R 60min InfraDoctores v v k4 > Tmin
BRI AR (S 5min
EBAANRE 45min
FT SR 2 175 43 T ELIFR] © 32 4
Infra Doctor HAIZ LV 82%DEBNFILAK BN D
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2. IR EfERL

Wk ¥DOHe 7 U7 ky

InfraDoctor & A f4

R TRERR (R~—X) 45min

R TR & YA ERTHH 50min

HEIcEDZ CAD THET

180min

InfraDoctore#Z & Imin

U E TR 10min

BTER B EAER 10min
InfraDoctores v v k& Y Tmin

CAD LT/ 4 XE 90min

AT : 275 4

PITELIER] 112 4y

Infra Doctor ¥ AIZ LV 59%DEBNLALNK H 5

3. MRHAMR, BT, RRRROMEK

P CDOH e 7 U 27 kY

InfraDoctor & A

30min
BIKOKRER 30min
RIRFEROHE 60min

InfraDoctoref2 & Tmin

ZLUERTRESR 10min

CIRTH - RIERERO—EHME Al

InfraDoctores vy k&9 > 1min

FITELIEE] @ 120 57

PTEEIRFH : 32 0y

Infra Doctor ¥ AIZ LV 73%DEBNRLNK HILD

o, THXORMEMZK D Z LI LD PRRER O MERFE BLRE]~DORBAT RO TR %2
BT 2720, DOH [l e DT 4 A ¥ a v &{ToTo, TORE, BREIT0 ARG H50
InfraDoctor Y A7 AMI—IuEFBESND Z L2 XD kL L CHFET —#~T 7o e T
A DCE SRR ICHERF R ELICE D T Z E N ATRE L 72 D 2 D TR RTUHERE BRI

~OEHIZTF ST 56 D L OB LT,

VLB 300 | ke it 22 ME R BRI SR AL O AL BENE ) L D RTREME DS 2 S LT 2 L 2 D | Rl ATREZR A
AR - EELORE ) 2 BGICHBNT 2 Z LR ST,
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[E Bk FTREME@ D MRS ]
% A E InfraDoctor M 3WILERET —XIEHOFIT N L, EBHEREHELEODa Y a
— R — FTOYI 2 b—a Y EFV, %O X5 AIEHFREMEIC W DOH il OF 4 A
vya v E{Tol L TA Btk L KOERAHENZETRORERA V77— A%=E
ZCELRBEOREMMIFSNIERNE N, A 1y MXBIZE T BB £l LS
X . DOH DR v h U — 2128\ T InfraDoctor &[T L7=35e& OB AN B OHEE 24T - 7=,

#£5.2.2 Aoy NXEICBIT AR @EHEHEASOH L e 7V 7)

/X4 0y b X (6.2km)
AlELg | ReIEEG)/E | EREIERE () e
B EHLE 12 1.00 12 56.0%
& TEIY 5 0.08 0.42 1.9%
e - FmRTE 21 0.33 7.00 32.7%
B ~hRETAIER 2 1.00 2 9.3%
&t 40.00 2.42 21.42 100.0%

74 5.2.3 DOH &AL R 2% 2 23 m il El A (HERT)

DOH& B ARIER (51,984km)
BHlEE | RHEER(h) /| | #RH ERE (h) 2E&
B E WAL 100,615 1.00 100,615 56.0%
% T a1 41,923 0.08 3,494 1.9%
s - FRIE 176,075 0.33 58,692 32.7%
B HRETRIESE 16,770 1.00 16,770 9.3%
S 335,383 2.42 179,571 100.00%

DOH £ R / /"4 0y FREERICTHRE

#5.2.4 InfraDoctor EARFIZIZ IS 1T 2 22w B [E1 5 M ONRF ] D B
L I P '”fT;D‘fCt‘” s | |0 0o
BA% BA%
B EHALIE [[] ]100,615 100,615 BFRg | 100,615 100,615
& TEIR [ | 41,923 41,923 R | 3,494 3,494
HE - MR IE [ 176,075 176,075 FfE | 58,692 58,692
W ~HRFHRIVEZE [ | 16,770 0 B | 16,770 0
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R SHERTR (3R,
16,770h

Bl - BATE, o
58,692h ?EJ%%EF*?&E,
100,615h
& T aluy,
3,494h
w B E LR = SETIEY
m - R IE m R REDRIEZE

[/ 5.2.1 InfraDoctor i A% 0D A% 18 kL] R o B s sh 5

HorRE /N xLﬁ%®@ﬁi$Wmlﬁ7$E AR O AZ @R X R DT 10%23 HIJE AT RE
TR DRIABDBGT DN, B, REBICBIT L/ vy SXMITA Y 27 TTNOEHR 72288 TN
EAEX M A xS L& LT Y, DOH ﬂilut&ﬂdiﬁ)%@ct D INIHIZRMIZIZ S T o DT TN Z &b,
AHEILIH ETHLER D,

B EEEO—H InfraDoctor A7 A ETREEE 725 Z D, A BELHIEIEL O HIE AN 7]
REE 720 | GEHEEHERFEEERIR D ZEMENH BT 5 L L 1T, H A OERASHIZI U THUH O
LD Z LK 0 ERAIHE OZEME S FERRICE BT, 720 3 RTAERET — & Bick Tl

TR - AR EHABHE OB - TECA R L= g VMTZD I EICL Y, G EBMEREEEEICER
D eMNRR LT 5 RIAR LD 2 LSRR ST,

PALEX 0 BUIBEE QRO L - RGO E R Ric X0, BFEtE o, Mo R4T
RO OIARITHENT 2 Z & PR S NI,

(4) B RshR

Tl 9 KOE /L 1LIZBWTIE, EfE (2) IRLZEBY THY . RELZBZEICZHT D
HR R SN Te, NV a—F = —EEO [ 27 LARFE] KO 19— B Z42fk] 1236 T SDGs
ERA~OEBPHIFF SN D, £o. BB —ZFH, 27 LB%, —E Rk 7o —r7
FTCO—EHDONY a2 —F = —VFHEICEBNT, A 7T KT Z—CDH ARV AT h~UE | HEE,
KOS RT DB, A OFHEBE L v BhE42552 L. &4@%«@AM*&%%5:&#6
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. SDGs Business Verification Survey with the Private Sector for Effective

9 ) Maintenance and Management of Infrastructure by utilizing ICT

leA Metropolitan Expressway Comgan Limited/ Shutoko Engineering Company Limited/
Aero Asahi Corporation/ SHO-BOND CORPORATION/ TOKYU CORPORATION/
Oriental Consultants Global Co., Ltd., Tokyo, JAPAN

~

(Development Issues Concerned in Road rProducts!Technologies of the Company

infrastructure maintenance Sector + 3D point cloud data acquired by MMS(Mobile
Mapping System) vehicle.

+ GIS(Geographic Information System) based road
asset management on a cloud server.

» Ledger search and dimension measurement.

+ Efficient measures against aging infrastructure
are necessary as in Japan.

+ Establishment of a preventive maintenance
system on infrastructure is urgent instead of
corrective maintenance.

.
. InfraDoctor®
Survey Outline

* Project Period: February 2022-May 2024
« Target Area: Bangkok, Thailand
+ C/P: Department of Highway [DOH]

Acquiring 3D point cloud data* Data Browsing / Dimension Measurement Utilizing Data

. Project Summary : *integrated with XYZ coordinates. (3D Simulation, etc.)

Infrastructure maintenance support system services improve operational efficiency. Providing them enables
infrastructure management organizations in Thailand to solve the problems of aging infrastructure and labor
shortage due to low birthrate and longevity. It also aims to promote innovation, improve safety, and create
high added value.

lrHc&w to Approach to the Development Issues 1 rExpected Impact in the Country 1
» Developing a series of services from sales, selling| [+ Promote innovation in Thailand by utilizing
contracts to aftercare of structure database ystem innovative knowledge in Japan.
construction and pavement inspection system. » Optimization of maintenance costs for extension
* Targeting the Thailand infrastructure maintenance of structures life by preventive maintenance.
organization as a customer. * Contributing to further awareness of
G Fae maintenance work for organizations. )
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Chapter 1. BACKGROUND

1. Background of the Project

In Thailand, infrastructure development has been dynamic since the 1980s. Today, many road structures have
been in service for more than 30 years, and are experiencing problems that could lead to a huge need for
infrastructure countermeasures in the next 10 to 20 years. Therefore, there is an urgent need to replace the
traditional system of corrective maintenance with a system of preventive maintenance. In addition, Thailand's
birth rate is declining, and the population is aging relatively faster than in other ASEAN countries. Consequently,
there are concerns that the economy will shrink in the future, and the labor force will decrease. Hence, improving
the efficiency of maintenance work becomes an inevitable issue.

Under such circumstances, in 2016, the administration of Prayut declared to shift to innovation-led economic
growth for achieving further economic growth by promoting "Thailand 4.0" while avoiding the "Middle-income
trap." In connection with the Thailand 4.0 strategy, MOT is promoting the digitalization of business (ICT) under
the name of "Digital Transport Plan 2021."

In Japan, on the other hand, the "Initiative to Expand the Export of High-quality Infrastructure" was announced
at the 42nd G7 Summit, stating that the country will strengthen efforts to support the development of human
resources in addition to the maintenance of hardware infrastructure.

Based on the above situation, in order to contribute to the sustainable development of Thailand, this project aims
to promote innovation in Thailand, by utilizing Japanese innovative knowledge on maintenance work, and
collaborating with domestic and overseas partners to provide high-quality services using ICT. The goal is to
optimize the maintenance costs for extending the lifespan of structures by preventive maintenance and to further

raise the awareness of maintenance work among road management agencies.

Chapter 2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING

TECHNOLOGIES
1. Objectives

The objectives of this project that provides the InfraDoctor service set in the business plan are as follows.

1. To confirm the procedures for establishing a Thai local subsidiary, regarding register of a
company such as trade name reservation, registration of article of incorporation and holding
inaugural meeting and the confirmation of required period/ document are completed.

il. Through the interview surveys with related organizations and companies, to grasp and analyze
quantitatively the current situation regarding marketability and needs in the railway and airport
fields, and to identify the characteristics of competitive services.

iii. To select the candidate Thai company(companies) that will invest in our local subsidiary in
Thailand, and to confirm and grasp the terms of the business partnership regarding the investment
prospects.

v. To obtain the 3D point cloud data, and to develop a structural database system and a pavement
inspection database system in the pilot demonstration. Additionally, to evaluate and analyze the
efficiency of road maintenance operations (improvement in productivity and safety) by utilizing
CAD drawings, damage detection, International Roughness Index (IRI) calculations, pavement

repair cost estimations, etc.
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V. To verify the development's effects through the interviews with related organizations and
companies regarding the efficiency of maintenance operations.

Vi. To develop a highly accurate business plan through the pilot demonstration, and to formulate
procedures and schedules for business alliances, such as establishing a local corporation for starting

the business.

2. Activities
The implementation items and contents of this project are conducted as shown in the table below.

Implementation Item Implementation Content

. + Confirmation of permits, procedures, and required
Investment/Business o .
1 . documents related to establishing a local corporation
environment research . . . .
through interviews with law firms and accounting firms

Marketability/Local needs * Quantitative market understanding through interviews with
research railway and airport sectors

Understanding of infrastructure
3 |agencies regarding maintenance
and management

* Holding a technical seminar for infrastructure management
organizations

Commercial distribution/Value + Discussions and negotiations with partner companies of
chain establishment local corporation/Considering sales agents

* 3D point cloud data measurement of DOH route (conducted
by local measurement companies)

+ Structural /Pavement inspection database system
establishment and evaluation analysis

5 | Implementation of pilot project

Development effect/SDGs + Confirmation of contribution logic to SDGs, quantitative
contribution effect consideration development effect estimation

* Reconsidering business models, formulating income and

7 | Formulation of business plan .
expenditure plans, personnel plans, etc.

3. Information of Product/ Technology to be Provided

@ Overview of products, technologies, know-how, etc. used for this project
The proposed InfraDoctor is a system that supports the efficiency of infrastructure maintenance and
management operations by utilizing 3D point cloud data and ICT such as GIS. Basic functions include
ledger management search, dimension measurement, and creation of cross-sectional views and traffic
regulation maps. As advanced functions, 2D/3D CAD drawing, inspection vehicle simulation, damage
detection, IRI and pavement repair cost estimation functions can be implemented.

@ Introduction and sales status in Japan and overseas (year of sales start, sales volume, sales, share, etc.)

: The 3D point cloud data measurements of approximately 320 km of the Metropolitan
Expressway are being carried out and utilized. In addition, we have a track record of measuring
approximately 490 km in total on national and city roads, etc. by 8 agencies, and establishing the
databases.
: We have a track record of experimentally measuring 20km of 3D point cloud data and
establishing a GIS database (2km) on the EXAT route. We have also received requests for joint
development of InfraDoctor from MPTC [toll road operator] in the Philippines and Astralnfra [road and
port operating company] in Indonesia.
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4.

5.

Counterpart Organization
@ Counterpart organization name and reasons for selection

DOH was selected as the implementing agency in the partner country because it has the longest
management period among the road management agencies in Thailand and has influence on other road
management agencies.

@ Role of DOH in project implementation

+ To provide measurement target roads for pilot demonstration
+ To promote the development of technical guidelines/standards/legal systems related to future
infrastructure maintenance and management operations in Thailand.

Target Area and Beneficiaries
@ Overview of target market

Most of Thai road management agencies outsource all maintenance works, however, pavement
inspections are not conducted periodically due to the budget shortages. Although each organization has
a track record of acquiring 3D point cloud data using MMS (Mobile Mapping System) vehicles, there
is no track record of applying it to the road maintenance management operations.

Local needs for the proposed technology

The suitability of the database establishment and pavement inspection system for practical use has been
confirmed based on the results of a questionnaire survey targeting road management agencies in
Thailand. Furthermore, it has been pointed out that ensuring the safety of workers is required, as traffic
accidents frequently occur during traffic regulation work at the site.

Target customer group (type, size, etc.) of the proposed technology, market size, market
characteristics/growth potential, etc.

Thailand's road budget is approximately one trillion yen (approximately 10% of the national budget),
and the 2019 maintenance and management budget of DOH, a promising customer, is approximately
60 billion yen, which is increasing year by year. In particular, a large amount of the budget is allocated
to "special restoration and repair costs,” which are corrective maintenance, and the market size is
approximately 100,000 km for at-grade sections and approximately 1,200 km for bridge sections.
Furthermore, plans are underway to construct 21 new expressways (6,600 km in total) over the next 20
years from 2017, and there is a need to promote efficient maintenance and management methods through
the introduction of ICT.
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6. Duration
February, 2022 ~ May, 2024

7. Progress Schedule
Table 1 Progress Schedule

2022 2023 2024
Feb | Mar | Apr | May| Jun | Jul | Aug| Sep | Oct | Nov | Dec | san | Feb | Mar | Apr|May | Jun | Jul | Aug| Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr

No. Action Item

U Lot v | I | i
cnvironment rescarchy

o

Marketability /Competition/Local -
needs rescarch

3 Commercial distribution/Value - _ -
chain construction

5 |implementation of pilot project

7 |emton et comie I
contribution effect consideration

9 |Seminar held

|

Source: JICA study team
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9. Implementation System
In this project, a joint venture was formed, with Metropolitan Expressway Co., Ltd. [hereinafter referred to
as MEX] as a representative corporation, Shutoko Engineering Co., Ltd. [hereinafter referred to as Shutoko
Eng.], Aero Asahi Corporation [hereinafter referred to as Aero Asahi], SHO-BOND Corporation
[hereinafter referred to as SHO-BOND], TOKYU Corporation [hereinafter referred to as TOKYU] and
Oriental Consultants Global Co., Ltd. [hereinafter referred to as OCG] as joint companies. DOH, with
which we have concluded a Memorandum of Understanding (MOU), kindly and substantially supported
this project as a counterpart. The implementation organization of this project is shown in Figure 1, and the

details of the role of each organization are shown in Table 3.
Source: JICA study team

Customer: Infrastructure management agency

pon ¥ [omMT X [ExaT ¥ | BTS |
BEM ¥ [DRR | [ppp Operater | @ | MRTA |

BKK__|
C/P Local Partners |
_________ . Measurement SIIT
' ! InfraPl i
M/M l—-J-I—CA— - - - 3D point Data technology/human
Pilot Route MappgmtAs@ resource devglopment
. Busi | validati Joint
Joint Venture (Project Team) Iw IDeveIopment
| MEX | I 1

Team Leader | Road Section Railway/Airport Section

Business Plan Maintenance [SHQO-BQOND |Repair work TOKYU Market needs
survey

BKK Office GIS Sales Agent
e Database Research

* : MOU signed with MEX. ¥ : MOU signed with MEX eng

go]
©
o
o

Railway

promotion

:

Figure 1 Implementation organization of this project
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Table 3 Roles of each organization

Organization

Scope

Details of Scope

Metropolitan
Expressway Co.,

Project Leader, Business

Plan, Investment/

Re-confirmation of business model based on the

activities

Engineering Co.,
Ltd.:

(Maintenance Sector)

Ltd.: MEX Business Environment, Formulation of income and expenditure plans,
Commercial personnel plans, and human resource
Distribution/Value development plans
Chain, Evaluation Formulation of schedule for establishment of a
Analysis local corporation
Interviewing with a law firm and accounting
firm
Confirmation of permits, procedures,
documents, etc. for the establishment of a local
corporation
Confirm the logic of contributing to SDGs
Quantitative development effect estimation
Shutoko Market Needs Survey Quantitative market grasping through

interviews with maintenance sector

Holding technical seminars for infrastructure

Global Co., Ltd.:
0CG

Shutoko Eng management agencies

Aero Asahi Pilot Survey (3D Point 3D point cloud data measurement of DOH route

Corporation: Data Measurement/ (local survey companies)

AAC Database System Development and evaluation/ analysis of
Establishment) database/pavement inspection system

SHO-BOND Market Needs Survey Quantitative market grasping through

Corporation: (Repair Work Sector) interviews with repair work sector

SHO-BOND

TOKYU Market Needs Survey Quantitative market grasping through

CORPORATION: | (Railway/ Airport interviews with railway and airport sectors

TOKYU Sectors)

Oriental Commercial Discussions and negotiations with partner

Consultants Distribution/Value Chain companies of local subsidiaries/considering

sales agents

Department of
Highways : DOH

Cooperation for Pilot

Survey

Providing measurement target roads during pilot
demonstrations

Promoting the development of technical
guidelines/standards/legal systems related to
infrastructure maintenance and management

operations

Source: JICA study team

In this project, EXAT, BEM and SIIT, which have concluded a technical cooperation memorandum of
understanding (MOU) with MEX, have also supported the project for formulation study and have provided

cooperation for the field survey on maintenance work in Thailand.
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Chapter 3. ACHIEVEMENTS OF THE SURVEY

1. Outputs and Outcomes of the Survey
(1) Investment business environment survey
The procedures for establishing a local corporation were confirmed. The number of days required for
company establishment registration is “one month to one and a half months" if the necessary data and

documents are submitted smoothly. The procedure and period for registering a local corporation are

shown in the diagram below.
b ‘Preliminary investigation of Thailand's regulations and decision on company form
| 8t&pl| (local corporation)
‘“\\_ ,_/"
N 4| -Determination of Thai investors
| Stepl
"\_:\'._,-' ‘Reservation of company name and preparation of necessary documents for
St&p3| registration (approximately 2 business days)
St“’ 4 ‘dpplication for Thai investor (approximately 12 business days)
| Step
4| ‘Underwriting of shares
| Step5 %
D 4
\ @
% 4| ‘Holding the founding general meeting
| Stepb
\.\
v
> 4| -Payment for shares
| Step? ¥
<
Ny
| ‘Registered address/office contract
| Steép
- v
\\_//'
» | -Establishment registration (final registration)
Stepd
4
)
~o¥ VAT business registration (approximately 2 business days))
| er
‘Opening a corporate bank account (about 20 days)
Other 2
‘Application for work visa/permit (about 20 days)
Other 3

Source: JICA study team
Figure 2 Flow of establishing a local corporation
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(2)

Commercial distribution/Value chain development
To establish a local corporation for providing a system that supports the efficiency of infrastructure
maintenance and management operations (roads) by utilizing 3D point cloud data and ICT such as GIS, we
conducted discussions and negotiations with (partner company) candidates (interview of the conditions for
business alliance regarding investment) and consideration of local sales agents. The results of the activities
are as follows.

3) In advance, the conditions for business alliances such as establishing a local subsidiary were
confirmed by cooperation from related parties in Thailand and the internet and literature research.
Also, the selection of candidates for sales agents commenced.

4) Candidates of Thai companies from the list of potential investment partners for our local subsidiary
were selected, the business alliance with a view to investment was discussed, and the terms with
these companies were agreed. Additionally, the discussions with potential distributor companies
were conducted, and the terms of a business partnership were considered.

Based on the results of the above discussions, the tentative commercial distribution that can be considered

at this point is shown in the diagram below.

“confidential information”

(3)
1)

2)

3)

(4)

1)

Market Needs Survey
Railway/ Airport Section
The preliminary survey of the market size of the railway and airport fields through internet and literature
research was conducted in order to select the relevant organizations. Also, interviews with related
organizations that were confirmed to have items subject to inspection for infrastructure maintenance were
conducted. Through these activities, the possibilities for business development in the railway and airport
sectors were discussed.
Road Maintenance Management Section
On-site interviews based on the preliminary survey were conducted to grasp "needs" and "current status of
similar services" on the road maintenance management in Thailand. The following is a discussion of the
possibility of business development in the field of maintenance and management of road structures through
this activity.
Road Repair Work Section
On-site interviews based on the preliminary survey were conducted to grasp "needs" and "current status of
similar services" on the repair works in Thailand. The possibilities of business development in the field of

repair work through this activity were discussed.

Implementation of Pilot Demonstration
3D Point Cloud Data Measurement
The 3D point cloud data and omnidirectional image data for an approximately 6.2km section of the
expressway under DOH jurisdiction and the road under the elevated road in the same section were collected
using MMS. The measurement work was carried out by two local measurement companies, MappointAsia
for the main expressway and InfraPlus for the general roads under the expressway. As a safety measures, a

warning vehicle from DOH accompanied throughout the measurement work.
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Measurement of 3D point Cloud Data (MMS)

- >

Mappoint Asia Outbound H S 3 Inbound
(MPA) i | ey A
\ — | il |
Elevated Road Ty 50— I-~—-—-—— L TESS '[ Elevated Road
i it g | A,
InfraPlus I
(IFP) : o
Frontage road Ordinary road Ordinary road Frontage road

‘ ﬁ‘ *—5_._1.: ‘%‘""w %ﬂ i%

Source: JICA study team

Figure 4  On-site measurement work

2) Data Processing
The 3D point cloud data was created from data measured by two on-site survey companies and its accuracy
was confirmed with GCP (Ground Control Point). Additionally, the 3D point cloud data was colored from
the images simultaneously acquired during the measurement, and unnecessary points on the road surface
(noise data such as point clouds capturing moving vehicles) were deleted. The coordinates of the 3D point
cloud data were created using UTM zone 47N / WGS84 and altitude (using TGM2017).

! . T L | £
- &
'

‘Source: JICA study team
Figure 5 3D point cloud data (MappointAsia) Figure 6 3D point cloud data (InfraPlus)

3) Structural Database Establishment
Related documents lent by DOH (floor plans, completed construction drawings, design documents, basic
ledgers, etc.) were organized and the data was loaded into InfraDoctor, to be made available on the system.
In addition, the DOH’s pavement manual (Pavement Damage Evaluation Manual) was also installed on

the system.
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Figure 7 Structural Database System (DOH manual)

4) Pavement Inspection Database Establishment

Pavement damage values (IRI, rutting) for each evaluation section were calculated using the University of

Tokyo's pavement inspection program on the 3D point cloud data. The calculated pavement damage results

were loaded into InfraDoctor.

In addition,

the following functions can be used with InfraDoctor.

- Confirmation of pavement damage results on a map

- Aggregation according to damage value

- Information display for each evaluation section

IRI Rutting

Source: JICA study team
Figure 8 Pavement Inspection Database System (IRI, rutting)

(5) Technical Seminar

The on-site seminar was held for infrastructure management organizations with the aim of deepening

their understanding of maintenance management through seminar presentations and exchange of
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opinions with participants.

In order to ascertain the level of understanding regarding bridge maintenance management capabilities,
a questionnaire was created with a 100-point scale, with each question receiving 10 points, and the
questionnaire survey was conducted after the seminar.

Based on the questionnaire survey results, the average level of understanding for this seminar was 82
points, therefore it was confirmed that most of the seminar participants' level of understanding regarding
maintenance and management were improved.

Through the exchange of opinions at this seminar, it was observed that the introduction of ICT into a
series of maintenance cycles centered around a database system is desired by the participating
organizations to improve the effectiveness and efficiency of road maintenance. Although InfraDoctor is
currently unable to continuously perform a series of tasks from organizing inspection results to
prioritization and budget allocation, based on the opinions at the seminar, improving and localizing the
system in Thailand can help reduce the workload.

Furthermore, the continuing business orders from related road agencies can be expected if the

InfraDoctor becomes an indispensable system for the infrastructure management in Thailand.

Chapter 4. FUTURE PROSPECTS

1.

Impact and Effect on the Concerned Development Issues through Business Development of the

Product/ Technology in the Surveyed Country

(1) Possibility of Contribution: No.1

Technology transfer will be carried out regarding the utilization of 3D point cloud data for road maintenance
and management work, which is a Japanese technology. Additional value creation in Thailand will be
realized and technology transfer can contribute to Target 9.b "Support for technology development and

innovation".

Result:

As can be seen from the fact that the average level of satisfaction level was over 80%, interest in ICT and

utilization skills for the specific use of 3D point cloud data were enhanced through the pilot project and

demonstration of InfraDoctor.

(2) Possibility of Contribution: No.2
The shift to a preventive maintenance and the increase of productivity of road maintenance operations
can contribute to Target 11.3 "Strengthening capacity for sustainable human settlement planning and

management"
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Result:

Through the interviews with DOH, it was confirmed that InfraDoctor succeeded in reducing work time by
about 50% to 80%, mainly for 1) on-site dimension measurement, 2) superstructure cross-sectional drawing
creation, and 3) searching for bridge ledgers, as-built drawings, and inspection results through interviews
with DOH.

@D  On-site dimension measurement work

Coneicering Traffic Regulation . Rermoval of Traffic Reguiation
SR Searching onthe DBSystem - Resuit Sumerization

Before

After m Work Planning m Measurament \Works m Clean Up
Inproverent in work efficiency by 82%
o 50 100 150 200

Source: JICA study team

@  Superstructure cross-sectional drawing creation

Befire Collection of Paper-based Drawing Creation of Auto Cad-based Drawing
Creation of Autc Cad-based Drawing
After on IMDsystens - Adjustment m Matenal Collection m Drawing Creation
nprovement in work efficiency by 59%
150

9] 50 100 200 250 300

Source: JICA study team

@ Searching for bridge ledgers, as-built drawings, and inspection results

Searching for Paper-based Materials

Befare

oy Searching on the (BSystem m Ledger Searching m Drawing Searching m [nspection Result Searching
Inproverrent in work efficiency by 73%
" 4

o 20 40 (0

100 120

Source: JICA study team

(3) Possibility of Contribution: No.3
Improvement of the road safety in maintenance and management operations and creation of an
environment where road users can access safe and secure road infrastructure services can contribute to

Target 11.a "Strengthening development planning and supporting good connections between cities"
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Result:

Based on the evaluation of the impact of introducing InfraDoctor into DOH’s road network, calculated from
the actual traffic restriction results in the pilot section, it was confirmed that InfraDoctor would help reduce

the number of traffic restrictions by approximately 10% of the total, which can improve the traffic safety.

Table 4 Comparison of traffic restriction frequency and time before and after introducing InfraDoctor

lterrs Wit | Present Aﬂ;::;:dn;m Wit | Present Aﬂ;::‘tr';::;m
Traffic Accident Response | Times | 100,615 100615 h | 100615 100,615
Falling Objects Collection | Ties | 4,923 4923 h | 304 3,494
Repair Work Times| 176075 176,075 h | 58632 53692
On-site Measurenrert Times| 16770 0 h | 16770 0

Source: JICA study team

Repair Work,
58,69Zh Traffic Accident
Response, 100,615h

Falling Dbjects
Collection,
3,496h

Figure 9 Effect of reducing traffic restriction time after introducing InfraDoctor

Source: JICA study team

Lessons Learned and Recommendations Through The Survey

[Lessons Learned]

The flexibility in system modification is required to ensure adaptable and detailed responses to the
requirements of infrastructure agencies in Thailand.

Need to ensure system agility and stability that corresponds to the communication environment level in
foreign countries.

Need to establish sales strategies and supply chain based on cost effectiveness.

[Recommendations]
Digitization of paper-based ledgers and drawings and centralization on the system.
Addition of GPS-based GPC (Ground Point Control) to improve the accuracy of coordinate information
of 3D point cloud data.
Improving the technical skills of engineers who perform the data processing such as noise reduction work

of 3D point cloud data.
End of Report
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ATTACHMENT: OUTLINE OF THE SURVEY
~_SDGs Business Verification Survey with the Private Sector for Effective

Maintenance and Management of Infrastructure by utilizing ICT

9
jlc A) Metropolitan_Expressway Comgarg}/ Limited / Shutoko Engineen‘r&? ompany Limited /
Aero Asahi CoToratlonI SHO-BOND CORPORATION/ TOKYU CORPORATION/
ants Global Co., Ltd., Tokyo, JAPAN

Oriental Consul

rDe\a'elopmentlssues Concernedin Road 1 rProductszechnologies of the Company

infrastructure maintenance Sector + 3D point cloud data acquired by MMS(Mobile
Mapping System) vehicle.

+ GIS(Geographic Information System) based road
asset managementon a cloud server.

+ Ledgersearchand dimension measurement.

« Efficient measures against aging infrastructure
are necessaryas in Japan.

+ Establishmentof a preventive maintenance
system on infrastructure is urgent instead of

(__corrective maintenance. 3

S verOitine InfraDoctor® . !

* Project Period: February 2022-May 2024
+ Target Area: Bangkok, Thailand

* C/P: Department of Highway [DOH] :
Acquiring 3D point cloud data® Data Browsing / Dimension Measurement Utilizing Data

« P roject Su mmary: *integrated with XYZ coordinates. (3D Simulation, etc.)
Infrastructure maintenance support system services improve operational efficiency. Providing them enables
infrastructure management organizations in Thailand to solve the problems of aging infrastructure and labor
shortage due to low birthrate and longevity. It also aims to promote innovation, improve safety, and create

high added value.

(How to Approachto the Development Issues 1 rExpected Impactin the Country i

+ Developing a series of services from sales, selling| |+ Promote innovation in Thailand by utilizing
contracts to aftercare of structure database ystem innovative knowledge in Japan.
construction and pavementinspection system. « Optimization of maintenance costs for extension

+ Targeting the Thailand infrastructure maintenance of structures life by preventive maintenance.
organization as a customer. + Contributing to further awareness of

maintenance work for organizations.

o
As of Feb, 2022
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