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498,300 M (AEC Collection: Revit + Civil3D + Autocad +
Infraworks + Navisworks)

125,000 A (Rhinoceros? with Grasshopper)

407,000 /4 (Revit2021 with Dynamo)

389,400 /4 (Civil3D2020: 4 >~ X k—)L L T Dynamo #{# )

498,300 /4 (AEC Collection: Revit + Civil3D + Autocad +
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125,000 /£ (Rhinoceros7 with Grasshopper)

DHER GRRE)
(CAPEX)

BE - EEERER/E
(OPEX)

5. HIFShHBEAMR (2R MER. £EEALE. %)
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For reference:
“City Rail Link” Link Alliance New Zealand / Winner of AEC Excellence Awards 2020

https://excellenceawards.autodesk.com/projects/?i=city-rail-link
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et REEHMD 3D ETILIEIZHEE L TULVS, AutoCAD #eetHT %,

EEARAI - #EG EDHPIDRT DRETFICFI AR,

COHGOFRICEKYIEHEGID ETILVEERTHIENTEDEIN. ETILORFELEE
HhETHtEE., TER. BB TEHR SN SIEMAITHE->TLS,

T, BEBMERZERTSE. TEOREHBTHON S,
=S BE - MNRGEDBIEZANT S LEZEDEBRERLTHOND,

Google Earth M5tz L EEE A VR— bk LT=Y. Civii 3D A TP Y +% Google
Earth AT O RR—bMTR. TLEVT—2a V0EEHOEEREIZMATE S,
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— MSTITROEA ERRG I
j‘I’CA ) J1UE E ODAE# (1K - BETE) [CBHFZFSHINRSURATA—%—23> (DX)
KL ICHD B IIRINGE - BRI

3. EAZ%H
O GNSS ##5 X Internet/Wi-Fi 0O #E%E1E
WEALUDS
O & Z D1t ( PCs )
SA IR HE O FO—iMtEE O EEHIEMER O ZFoih ( )

BRI

CPU : 64bit

»E!—:8GBLLE
HDD : 10GB LILEDEZARE

OS : Windows (latest ver.)

4. EAEH

DNYER RERE)
(CAPEX)

I5H : 354,000 JPY / year

BE - MEEEER/SF .
T Topex) IEH: HM.~USD

5. BFSNHBADR (2R MR, £EMRE, %)

- BN ORENESVEERBEYD 3D ETILIEEA T,
- RIREICEWNT, FEFOHEN T,
- AGRER CORREENTREG -, £EMIRM LT 5, (FEEHERIL)

6. TOf, HEFRE (BHOBERAEM. F)

- RSN DB R EIEA V7 SEEICELT CvilaD NBA S TS, FETIX, BFEEKR
BIEDHRFICTHERIATWS, HITA V2 —F o ONDERATIEH. HBEEOEWLTHA U
Sf=M, Civil3BD ZEBAL-C &L TEHEEZERRT A ENTE,

BH3 SEOSEEREHO D ETI
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— MIZITBGEN EIIRIEE
[ ] L’ ]

jICA) J1UE>E ODAEHE (LK - BETSE) (CBIBIFTSHINSORIA—A—>3> (DX)

HEE(CHVD D TEERUNEE - HESREAE

T ORIV R R _
EAE) Revit
1. BifindE
a1—FrF&S DGN-BIM-05
B A RTRE R BF TRPE BETS O Zoit
O BE-RE 5t X MET
HFARTRE T X MmIRE (IfE. PE. AB. %) O #®&E- "]
O EE - #iFEE O s O it
O BEEIE BRIE O #EIFE
O kK& O TKi&E BEIS

B E 1 3D model B E 2 confirm structual interference

BE 3 reinforce 3D model

LEEMTIE., BERITATIEFITS BIM XIGEE 3 Xt CAD V7 AT, BEYODEE - %
e BE-BEFTOIENTES, BEERRE. ToPo=7)VT, &I OZT

T BEREIRITOXIEY—ILMEHL TS,

COEBOFERIZEYIEELZID ETILEERT I ENTEZZEZN. ETILORELEED
TCFER. YEE. FERABETEHFRINSEHAICHEH>TULS,

BREAHHAVATLET—HBEEURATLTHS BIM 360 Design #9352 & T. Revit
& Civil 3D, Auto CAD. Naviswork & D#iENTE., thDBEY L FERBEY & O TFibHE
BOTEEICHZF, . BEROEEENER. XRTHEET I LNTES,
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— MSTITROEA ERRG I
ji%A ) J1UE E ODAE# (1K - BETE) [CBHFZFSHINRSURATA—%—23> (DX)
KL ICHD B IIRINGE - BRI

3. BERAKH

00 GNSS H#&H X Internet/Wi-Fi 0O E%EE
O £ X ZOfh ( PCs )
SAt VR HE O FOo—ligtEs O EREMEELE O zoft ()
HERE
CPU : 64bit, AE!')— :8GBLlL, HDD: 30GB U LDNE=EE

WEAVTS

OS : Windows (latest ver.)

4. EAEHR

MYER (RiFKRE)

I .
CAPEX HH : 407,000 JPY / year

BE - MFEEER/E _
(OPEX) IEB : H.USD

5. PIFSNIGBADR (2R MR, £EMRE, %)

- EEMNOBEDNTVEERBEYD 3D ETILIBEATTEE,
- ETEREEICE VT, FAHFOHIELTHE,
- BRERCTORBEEELNTRLG-O. £EEIRLET S, (EEDEL)

6. TOH. BERH (BHOEAEH. F)
Revit DEAREICERNAOBEERTLCREL TV S, BHOBEREFTIE, 2014 F(ZT
SUNTRHRMEY Y A—T—ILEAYTDR

-

8T LAOBRHTHEDLTINS,

BEES5 RACTLAOTHA Y

BE4 RATT7LDOEE
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— MITITROEA ERRG I
o®... ) S UCUE ODABEE (k- BETE) CHFZFSHINRSIRATA—%—23> (DX)

jICA HEEE(CHVDN D IBERINER - HESRERE
T OB ILEHT R TR .
UC-win / Road
GSERES)
1. B8
a—KRES DGN-TRA-01
B A RTRE 7 BF TRHE O EEIF O Zoith
X BE-RE O &&&t O T
EFARTRE T X MEIEE (IE. PE. AE. F) O #®&E- "R
O EE - #iFEE O #e O Zoit
ERIE BRIE HETE
O LEski& O TXK& O BEIE

3D VR Solutions
FORUMB comprehensive platform solution centered on UC-win/Road

FEM

=
l g
J

i

B

finani. EEL T —

'-.L..?n.,.,d “
pagee

I

i
I
|

i
i

PRBEPNERERE 2

FE 1 FE 2

74 —35 LI A k& IM (Information Modeling) & VR (Virtual Reality) @V ) a— 3>
Z 20 F(Chi=->TH¥. BRALTELSHTHS,

COVIrITIF, ERLIMEETIVEWR TS Y F I+ —LELTHEA LY MIH
Ae52E&MNTE. ERGIDETLEFERTSIRIATOIaL—2—2FERATEHL
T. ARAEOTORELGE, SEITFLERZFTEEZSHEETEITT S EMAEE
THbD., Fr=CivilD LY THILELAAEETHY .. BICKRRG TS V1 o&ERAL
THEHHRMEOEWRETEELG VI aAL—2a U PEBMERTTHIENTE, hRAET
A RICHERRICHET D ENARETH D, A—ToV—XEDEEEICK Y ERFHET VR
REOEENATE, FEIIaL—FLDEELIRELTLS,
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— MIZITEEA ERERITHIE
ji’CA ) J4UESE ODAS# (1K - BETSE) [CBHFBFSINISZITA—RA—S3> (DX)
LTIV B IBIRINSE - RIS

3. HERAZH

O GNSS ##5 Internet/Wi-Fi 0O @R

BEAVTS

(3 O Zoft ( )

4t R R O rO—VEMEE O ZHRIEMEE O ot ()

BRI

VI FDBEIZKEDGZWEEAD PCIREAHE SN S,

4. BEAER

*JJ Eﬂ % =2 (Eﬁ 1 ,_%: Tﬁ UC-win/Road Ver.14 Advanced ¥970,000 | SB¥FET')>4, Civil 3D, InRoads, xpswmm, 120 Model, 3DEF LA BEESE
:é) CAPEX UC-win/Road Ver.14 Driving Sim ¥1,280,000 | ECO K547 K5 722aL—2. 190 - Y22l —2a - TL—r—5EEES
( ) UC-win/Road Ver.14 Ultimate ¥1,920,000 | Driving SimB&UAdvancediLEENTL B TOT 71/ EEE"

EE - HEEEE
FA/5E(OPEX)

tEREEENELE4E &

5. HFFShHEAMR (2R MER., £EEALE, %)

Advanced, Driving Sim, Ultimate D ZhZENIZEENZ TSI —BELA T3 —8
EEC 24 FSTA Atanced DS Utinute Em

FS4F L Eal—5 DT = e o] ¥136000  InRoads 7SI A o — ] ¥75.000
ECOKSAT 7304 - o o ¥136000 OSCADY PRO 734> <) - =) ¥118,000
YA TITA = o o ¥173000 SIDRA 7574 (o] - [e] ¥75,000
QTENTSITA - o Lo ¥136000 TRACKS IS4, o - o ¥173,000
LR TIIA o) o B 172000 | Spe—CTOCAC Veca o - o | vasom
QEaTH—Lak TII{ =) [+) =) ¥I36000  ERIEal—iar TSIA o - (<) ¥116,000
il Ly ot L v-r-1 o o o ¥136000 DEFARNTSIA fo) - o ¥80,000
BRREFARAAS TSI o o ) V0000 DWGY=NTST AL - - o ¥50,000
VR-Cloud® 752 4" o o (o] ¥136000 WCTSTA-ATiar - - [*] ¥50,000
i Mm’g’ff’ o o O | ¥26000  12d Modet 7S - - o ¥75.000
VR-Cloud® TAARNAS—AR—2EN

T T o © O | 50000 eyt = = O] vax.000

R = UCwinRoad BIIE 3 —7

SPARAMICS BTS04 o o W00 e - - o ¥75,000
ARETFUAY T (o) - o ¥I72,000 BRISTA - - =) ¥116,000
OAID TSI =) = (o) ¥75000 OHPASSTS o - - [+] V550,000
EXODUS T34 Q - Q ¥136000 OSMTSTAIY - - (o] ¥75,000
GIS 7374 ] = o] ¥2B4.000  Ocubus RIRTST 1~/ - - (] ¥50,000

[BIRAT 3] EESTT ) VA0000  Mindeavalb® vicnooo tER-Zal—ie ¥330,500
e s VISA000  Legmed WO BATELT—BE VEOO00D e V100500
(.Y 2. WEOLO0) Sewulek SR V40000 AASEL-T-BR™ V1000000 33Ok ¥211000
v —+#lk o)  BEEN 000 O F—Fuoeii VI0000 LAV ¥300,000
YE—-FToER VINO00 ARFTVAIRAST™ VIO0N0  CANEE ™ 0000 WMETex w5000
rab—ia AT A4 500 V500000 cpreSrestBR VIO ACE-FER™ VIA00000  WIERal—ial - AL ey | ViaooR
L VIS00N o5XI-"" VES0.000 JDAN-ZSXERN maom AL RASEEIR ¥139,000
PaboCe™ 100 mei—FeAF AT~ V300,000 BRAVRAZE ©2uom vIssivE m o v 300,200
FEYEER T 1 3 VIS0 A-Fi-rRRMOECS-AR) | vI0000 SN (Srachee o Moles) Boow  REhE O V300,000
EPe R B - FEEY VBli0d) rowE V3000  L—y—glew—"* o A7zorbik D 300,000
Opurrigrell B V400000  WTC VIVET 34 ¥300,000 AT 2n MAEE VR-Cosdi, 50K, D549, E—Lra>. RsheCarnlis) (1. RENTWA.,
* Savan Orwe Lrvame 7> 7 (R ‘alS WO PN AN *VR-Ome Y >7 4 28 ‘L FARNTST el < o2y LBRRACHER BEEE  2L—TPC biw. F—s0C I#r

6. T, HILEE (BIOBEREH. F)
State of Hawaii, Department of Transportation: https://www.forum8.co.jp/user/user107-e.htm
Morgan State University: https://www.forum8.co.jp/user/academy-user132-e.htm
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— MSTITROEA ERRG I
o®... ) S UCCE ODABEE (k- BETE) CHFZFSHINRSIYRATA—%—23> (DX)

JICA

HEE(CHVD D TEERUNEE - HESREAE

[l Navisworks (Manage)
(ERA)
a—RES CON-BIM-01

B A RTRE R BF TRHE O EEIF O it
O BE-H#E O E&&t X I
X MmIRE (IfE. PE. AB. %) O BRE- =%
O EE - #isEHE X #HE O Zoit
ERIE BRIE BEITE
EkE TKE BEIE

BEHE2 Navisworks IT&ABIRTFY I Ial—Y3vE

LEEME. BRIOP IV FDLEA—Y I I T7THD, CDY 7T % Revit TE
TIE L =&Y T—42 & Civil 3D TETIMELE 3 RTHBETILLEEDT—2#HE
THIEITKY, O FEEDOLE 2 —ORIBICTSOMBEEE L., fERIC
BLIENTED T 3RTETIVEIRBT I ZMEOESIETHEIOIaL—
2avETS T EBLEEE

CNoDEEICKY ., BBFEEDHEIRTY TOEFZOLBERLALSVICIEDEN
PEEXEDEBRRYMBLEICESET 5,
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—_ MSTITROEA ERRG I
jﬂﬂi) J4UE>E ODAEE (14 - BETE) CBFBFIINRSIRTA—A—23> (DX)
KL ICHD B IIRINGE - BRI

3. HEAEH

O GNSS ##5 X Internet/Wi-Fi 0O #E%E1E

WEAVTS

3 Zoft ¢ PCs )

AR O rO—VEMENE O ZHIEMEE O ot ()

BRI

CPU : Intel® Pentium® 4 or AMD Athlon™ 3.0 GHz or more
AE!)—: RMA 2GB
HDD : 15GB UL EtDEZR=E

OS : Windows (latest ver. 64bit)

4. EAEH

MYER (RiFEKRE)

| (CAPEX) IHH : 155,100 H £

BE - #EFEHER/E
(OPEX)

BER : —

5. HIFShHBEAMR (2R MER. £EERAE. %)

cEIRIOFSFv I PRI LOMEROHES IUIE - 00X MEIEATEE,
- EEXENREIIEFEZENEZER EARNS,

6. T, BELHR (BHOERESH. F)
BAERDA >75700 ) FTEREEAH DM, I—O0 v/ \OEATLEELEEE
9%,

TS FAA—ACOTIHEETOS 2 MEANEFTEHLS . EREEMOREBE
YIMBETHIRBE IO b ThoT=o R F—LDEEBEECEEDERY B EDM
REAFHIET R < Navisworks #EA L, A

tH hLEa—RECERS A,

BEE4 BEETILOA A —DEEROD BEES5 BEETILDA A —DEEROQ
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—_ MSTITROEA ERRG I
jﬂﬂi) J4UE>E ODAEE (14 - BETE) CBFBFIINRSIRTA—A—23> (DX)
KL ICHD B IIRINGE - BRI

T2 LT TR .
Navis+
(ER%)
1. Eirn$E
a—FES CON-BIM-02
AR RE Y BF TRHE BEITS O Zoit
O RHE-RE O &x&t X I
HAARETE X MmIRE (IfE. PE. AB. %) X #®E- SR
X EE-#HFEE O ®is O Zoith
X ERIZE X BEIE X #%EIE
LKE TKE O BEI=S
2. BfiE
_ . 3DEFNLEL-VIH wow . REF—T N
SOEFMERI I T N avsivorks = Navis+ o =y,
A AUTOCAD R iﬁ{,ﬂms“' oriss e :E
3DEFILODIERL. &
- =
EE1 NavistOHER BEE2 WELURILEBEIZBITS—EH

LERIMIEE - BRA VT 5@ 3RAHKEFY T b 70 Autodesk 2B TOo )
FLEa—Y 7 k27 Navisworks ZR—XIZLEF RFAY I M7 THSD,

CAD LETIVERY 7 bz 7 TR LTz 3 RITLETILIZ, Excel % CSV THREL =%
- BT - FHRIEIR. B8 - SREHR. BB - FXa A2 MEORRBRRE EIERICE
CTHRHET B ENTEE, BRERNTIE, P—ILRFUORIILIBHIZTEASATEY.
AL FHERER (BEBS. AV MEE, €AY MESE) OBRIER.
TR EAMBERICLERATELL S GHHEAZTEELTL D,

ZF1-. Navisworks @ TimeLiner #ft 4D X alL—>3Y) [ZERIGELTEY.,. 4R
HSNDIFRE D ETILEMERGITAIENTE, EHRADBREILIEDLE X VRS
[CKBBEIVIal—IavIZ3dWELTEY. 4 RTBIMETILOEBEL AR,

I HIZE&EHFD update [Tk B &, [Timeliner] MREHEENHRIESI N, BHFERE LTH
FZICaOX MEHR (MHEE - FHBE - ZBE - VIFESE) 23V L THEEENEBMINT,
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MSTITROEA ERRG I
j.‘i’CA) J4UE>E ODAEE (14 - BETE) CBFBFIINRSIRTA—A—23> (DX)
KL ICHD B IIRINGE - BRI

3. BERAKH

O GNSS ##5 X Internet/Wi-Fi 0O &E&EEE

WEAVTS

3 Zoft ¢ PCs )

AR O rO—VEMENE O ZHIEMEE O ot ()

BRI

CPU : Inter® Pentium® 4 or AMD Athlon™ 3.0GHz more over
Memory : 8GB

HDD : 15GB LILEDEZARE

OS : 64bit Japanese ver. Windows10 Windows8.1 Windows7
Software : Autodesk Navisworks Manage or

Simulate Adobe® Acrobat®Reader DC

4. EAEH

MHER EGERE)
(CAPEX)

IEH : 600,000 M.~

BE - HBEEART [
(OPEX) '

5. BFSNHBADR (2R MR, £EMRAE, %)

FET, MIRECRMEFERZERI S LT, HEEERETRMYEFHRZEAL. 41t
Li=B# ki, BRRELYNERICES,

 ELMBNT: Excel £EAT 510, BB, EAAES CHLABENHTES,

6. TOih. HRBE (BNOBEREH. F)
- Navis+DBNEE(E LG LA, BRAERNTOERBETEE, @AM v I75BXEFLE. &
—JILRFURIILOER LRI, HBRBBRBENZHT 5. WEFURILEBEXTIE, XR
NE—2 - RIFYE - EEREAIEZ Excel ITT—42%2ERL. ETILICRE, B2
IHRIDIETHOABEDFRABERZETIVICRIEL, BIBEETHALTWLS,

BBffEZN. EFLICER EFILICEMR

a@m ~

%thﬁﬁ¢%®ﬁA$M




WMITITBUEN BRI OHIE
) J+4UE>E ODASEE (XX BEIF) (CBIFB3FTSHIINISIRITA—A—>3> (DX)
HEE(CHVD D TEERUNEE - HESREAE

-
ARt

9
JICA

TR ILEIMETR
C-Shield
(GSITED)
1. K98
O—KFES CON-TBM-01
& A AT RE 7> B T RnE O BEIE O i
O BZ-3;/E O &%:&t X I
AT RE T X HIEE (TE. FE. AE. &) X B®RE- =21
X EE - #FEE O ®He O Zoit
X ERIE X ERIE X $#%EI=E
k& TKE O BEIS
N
s 'i{ %-—J
d
EE1 BEHEREREERTA BEH2 O—)LREF AV FOBERETIL

LRI —ILRE U RIILIERITOBMY Y 12— 30 THD, Autodesk #tD TR
9 L Ea—Y 7 kNavisworks DEBMBEEEE LTA VR F—ILTEHT7 KAV YT R TH
Y, IZEBICEDLE 3 RTETILEEEBEHT S THEMERKEE &, RELGET
HEEBEEHET S REFRIREE] O 2 DOMETHEREIA TS,

TBEH R AR BEEEBE A TLAOHENEZEICT D VETILZRAEMEICEE
L. BEDOEI A Y MAMKRIZIE Lz 3 RTDERBETILEERT 5, BRIGEDDH
BothE, th EEBEMETILGELHAEHLED I LT, THY PIEHILE TOHERKR.
MEEBEYMEDNERBRLAEMICHERARE, £/, VAV MTUTL— M 2iEHITE
DRATLDNLEONSREAEZEZRICHEDE T, €V AV MOHEXBETILZEEE
L., StEETILEDTIOLEOS—ILEI LV EDTFHEHRA Y FOBERICHWS Z &
HYETHE,

ML EID BEMEREEE] : O—ILFER LU RUVET A Y FOBREME LGB EDT
hZEHREL, YVOUDBEETHEE T AV FOBEMIFEZBEBMICERT S &
HYETHE,
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WMITITBUEN BRI OHIE

—
j‘I’CA ) J1UE E ODAE# (1K - BETE) [CBHFZFSHINRSURATA—%—23> (DX)
KL ICHD B IIRINGE - BRI
3. ERAFH

O GNSS ##5 X Internet/Wi-Fi 0O &E&EEE

WEAVTS

3 X Zof ( PCs )

AR HE O rO—VEMENE O ZHIEMEE O ot ()

BRI

CPU : 64bit
Memory : 8GB more over
OS : Windows10 Windows8.1 Windows7

others : Autodesk Navisworks or AutoCAD Civil3D

4. EAEH

NYER GRERE)
(CAPEX)

IHH : 100,000 A~ .M

BE - MEEEER/SE .
(OPEX) "B —

5. IS BPBAYDE (X MER. £EMRE, F)

s U—=ILRR LU ERT A FOREK, BERYOEEEEY TN FO—LIRA Uk
REMN 3D ETFTILLTBREIZL S,

- HEMERERFKICRIIFROBELRBICITZA .

6. O, FHEEFE (BHOERAEM. F)

- BRAERDOY—IL FIETEASIN TS,
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— WMITITBUEN BRI OHIE
g ) J4UEYE ODASEE (XK - BRIF) [CBIFBITZIINISORTA—A—>3> (DX)
HEE(CHVD D TEERUNEE - HESREAE

9
JICA

TORIEMAR .
ARIGATAYA
(BMmB)
1. BifindE
a—KRES CON-TBM-02
B A RTRE R BF TRHE O EEIF O Zoit
O A= -H#E O &&&t X WL
HFARTRE T X MmIRE (IfE. PE. AB. %) O #®&E- "]
O EE - #iFEE O s O Zofth
X EEIE O #B3I=x X #EIE
O EsxkE O TK&E O BEIE

B E 1 The progress of shield machine B E 2 The Result of analysis in the system

BEEIMIE, D=L IV VICLSEAIEORE - FHAT -2 OIRE - EEEITL. ¥
—ILFIED—REEZESI VRATLATH S, BIFRET—2 DRERFEREOHRILEDR
RIZE-> T, UPERIIHORRE, P—ILEIPUVOEFKREHATES,

HoWBEABRIZEY., D=L FTLoPET AL FOEBRKRR., MEZHERT S &
NTE, ERIOODREZRDHD &R

IEEQGZEICESNTE, &bl - BFSN-T—20 5V T FETHIABTZTL.,
HIRENETNENEETH L. BRELDREERT - BETE S,
AORATLODBAIZLKY, BIT—20EE - EIOHRILEEXREDENL - BIHEE
DELIZDGEAY, RELGHEIZRSZENTESD,
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— MIZITEEA EREHITHIE
8.0 ) S ULSE ODABE (1K - BETSE) ICBFBFSHINISSITA—RA—S3> (DX)

jICA HEEE (CHVD D IBERINEE - FEREAE
3. EAZ%H
O GNSS ##5 Internet/Wi-Fi 0O #E#EE
WEA TS
O & O o ( )
SA IR HE O FO—iMtEE O EEHIEMER O ZFoih ( )

BRI

CDOVRTLIF)—RERTHY . PCOTARIL—LHELELETHRGICEATLI LN
TEd, BAREHRA V23— y MRIREZEEZADVENH D,

4. EAEHR

VEER (REERE) I§H : 12,000,000 A~ &£
(CAPEX) PCHF4RTL—A, 1ILVORELY

BE - #EEEER/E
(OPEX)

5. IS BIBAYDE (X MER. £EHRE, F)

YT ILEALALTOY—ILEIT LU EFEROCIEENA T DEEA T RE,
CERO—TTEBIC K AEEMEEL,

6. O, FHEEFE (BHOERAEM. F)

ERAND—ILE FORIILIETEAERESHY ., BETIIHFIC, 7OoT7HEBOL—IL FIEIC
TEANEATILS,

BRJOT Y FTEAEEHY,
BEE3 BEEEAEL ORI

HEt - BEER ()
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| MSTITROEA ERRG I
jﬂﬂi) J4UE>E ODAEE (14 - BETE) CBFBFIINRSIRTA—A—23> (DX)
KL ICHD B IIRINGE - BRI

=58 LB . _
g ' YA MEREEL R T L

(BEfmA)

1. Bifin8E

J— &S CON-TBM-03

B A RTRE R BF X TR O EEIF O it
O BE-RE O &&&t X MET
HFARTRE T X MmIRE (IfE. PE. AB. %) O #®&E- "]
X EE - #FER O s O it
X EEIE O #B3I=x X #EIE
O kK& O TxKE O BEI=E

BEE1 AV MR Y IXY—FTO

- TE 2 TR0 — FEAE Y K
QR 39— REAE Y KR B HAILATD 3 — FERAE YRR

LEBEMIE. DL FRURLIZEDAZET A FPOEERERELHERZESE QR O—
FTTFoHILT—42IL., B OEI AL FOBELEDEREEET S5-00D
ATLTHD, BT A2 PRKIZERTONT: QR O— FERARS &K UHEILFFIZHAR
BIEICKVMMUMENEETE D, COT—FEI—ILRI I UMETEIRTLLE
EESIEDLET—RBEENARELERY ., EQREBICEDET A MEMAIL Tz,
BRICET AV M EHETEDEL ST D, ERIE. 2T AL FOREBEBREOIEEEE
T—RIEREBEINTVDEOD., EF AV MEBEBRELE LT A MIIGUE. BEEE
T—AWEELTELT. BEDEIT AV FERET B ELNEEZ oz AVRT LA
FEATHILICKY., I -BEIREL-—BELE-EI AV NEEABTSZ LAY, HiF
EEEBEETHEIL FL—YE) T EEBNEET S,

Fr=. BETE QR a— FITLHFEMUNCE ., BREMADBHARG E T, XFRH
Y—JL (OCR) ZFRALEEMILFAEINA TS,
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— MSTITROEA ERRG I
ji::A ) J1UE E ODAE# (1K - BETE) [CBHFZFSHINRSURATA—%—23> (DX)
KL ICHD B IIRINGE - BRI

3. BERAKH

O GNSS ##5 X Internet/Wi-Fi 0O #E%E1E

WEAVTS

3 O Zoft ( )

AR O rO—VEMENE O ZHIEMEE O ot ()

BRI

A8 =2y MREDHERNIBE, TNLUSND PC DEBHERIDERG L, VAT LRUHESS
FETRTA—D—IRAE.

4. EAEHR

MPER RiFERE)

____JQEQQ____EﬁzzQOOH(tvb?viﬁﬁat)

BE - #EFEHER/E
(OPEX)

IEH : 3,300,000 M4

5. IS BIBAYDE (X MER. £EHRE, F)

*QR I— FTHEAM--FERAICEFHEFAROEETS, FALLRMOES., HiIE
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MEREE R Y FET,

ConMas i-Reporter (&, iPad, iPhone %> Windows iR ZERA LT FILAAIZEL Y,

MICKDFEZTEHRZEFILL. BREFEICEDIADNIRAOEREEDERZFEET,
IV ELBATHERLEZRSETHRVDOTIMEEZHEICIHERIEEL LTRYRATL I EN
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Preface

Under the slogan "Build, Build, Build", the Republic of the
Philippines (hereinafter referred to as "the Philippines") has
continued to achieve annual economic growth of approximately
6%, with a focus on infrastructure investment to promote
economic growth.

However, COVID-19 is still spreading in the Philippines and
many of the Japanese ODA projects planned and being
implemented by JICA have been delayed or suspended,
requiring immediate action to be taken.

In this context, this Survey aims to promote Digital
Transformation (DX) in JICA's ODA projects in the fields of civil
engineering and construction in the Philippines by examining the
possibilities of introducing applicable digital technologies.

This digital technology list provides information about digital
technologies applicable to Japanese ODA projects in the
Philippines based on the survey results.

March 2021

™
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1. Digital Technologies
for Surveying
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Name UAV LIiDAR

1. Classification

Code No. SVY-UAV-01
Applicable Field Civil Engineering O Architecture [0 Others
Survey & Planning O Design Construction
YoJolIle=1oCEle-l-I [1  Construction Management O Inspection
O Operation & Maintenance [ Training O Others
X Road Works X Bridge Works X Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

2. General Description

2 BEGNSS

Fig. Green Lidar (Pasco)

UAV LIDAR (Light Detecting and Ranging) is a drone equipped with Laser Scanner and
GNSS / IMU. We can also measure the riverbed by changing the wavelength of the laser to
green. GNSS is corrected with GNSS ground reference data, and laser emission positions
are accurately identified using 3-axis tilt data measured by IMU. The ground surface (DSM)
is measured as point cloud by the reflected distance of the laser. We can generate digital
elevation model (DEM) by extracting and modeling the points that passed through the
leaves and trunks of the vegetation and reached the ground by filtering processing.

In order to understand the condition of the river channel and the places where there is a
risk of disaster, and to check the current situation at the time of construction, continuous
and highly accurate 3D measurement of the river channel and its surroundings is
necessary. In that case, the green laser can be an effective technology. Of course,

lower-cost non-green lasers can be used just to survey land terrain.
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3. Applicable Conditions

GNSS reference O Internet/Wi-Fi O Mobile network
Infrastructure
O Radio network O Others ( )
License UAV Operator O Machine Operator [ Others

Applicable Standards

Positioning

The exact laser emission position is determined by post-processing using the GNSS time data
mounted on the UAV and combining it with the augmentation data from CORS or temporary

ground reference station.

- CORS or GNSS reference station: augmentation data format RTCM 3. X format
* Internet delivery: NTRIP method and Mobile line: 3G line / 4G line

Wireless communication

NTC application is required. It is necessary to use an aircraft that meets the requirements of the
Radio Law stipulated by the NTC.

Drone flight permit

Application for aircraft registration and flight permit (submitting documents such as insurance)

to the Civil Aviation Authority (CAAP) is necessary.

Restrictions apply within a 10 km radius of the airport, around military installations, around the

presidential residence and densely populated areas.

4, Cost

Capital Investment Cost g .
(CAPEX) 300,000 USD (depending on laser spec)

Operational Cost

(OPEX)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

We can acquire 3D data of the entire construction area including river areas, which was not possible

in the past. This will allow the construction to proceed accurately and quickly.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)




N Data Collection and Confirmation Survey on Digital Transformation for the
9., ) Japanese ODA Project in the Philippines
.’Ic Japan International Cooperation Agency (JICA)

Name UAV optical camera

1. Classification

Code No. SVY-UAV-02
Applicable Field Civil Engineering O Architecture [0 Others
Survey & Planning O Design Construction
Applicable Phase Construction Management Inspection
Operation & Maintenance [0 Training O Others
X Road Works X Bridge Works X Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

2. General Description

3D Reconstruction (3D Cloud) Digital 3D survey by UAV CAD designing

Fig. UAV-SURVEY (Kokusai Kogyo) Fig. UAV-SURVEY(TOPCON)

Using a technology called SfM (Structure from Motion), you can create a 3D model from the
pictures taken by the camera mounted on the UAV. Suitable for surveying during earthwork
without vegetation. Accuracy depends on reference point, anti-aircraft sign installation,
camera lens, altitude, etc. Similar to aerial photogrammetry with an aircraft, you can perform
aerial triangulation and map from overlapping photographs. It can also be used for
inspection of pavement and bridges.

Since multiple photo matching (SfM) is performed, it is not necessary to obtain accurate
orientation data for taking the photo. This eliminates the need for expensive GNSS / IMUs
like LIiDAR. In addition, since the shooting equipment uses a commercially available
camera, it is very cheap. Install GCP marker on the ground if accurate mounting to the
survey coordinate system is required.
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3. Applicable Conditions

A GNSS reference O Internet/Wi-Fi O Mobile network

Infrastructure
O Radio network O Others ( )

License UAV Operator O Machine Operator [ Others

Applicable Standards

Positioning
Accurate surveying with GNSS is required when installing GCP.
Wireless communication

NTC application is required. It is necessary to use an aircraft that meets the requirements of the
Radio Law stipulated by the NTC.

Drone flight permit

Application for aircraft registration and flight permit (submitting documents such as insurance)

to the Civil Aviation Authority (CAAP) is necessary

Restrictions apply within a 10 km radius of the airport, around military installations, around the

presidential residence and densely populated areas.

4. Cost

Capital Investment Cost

(CAPEX)

1/10 via UAV LiDAR

Operational Cost
(OPEX)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

3D data and color images of an object or the entire construction area are widely used not only for
topographical surveys but also for monitoring and inspections. It is the starting point of
i-Construction following CAD design, MC, MG, and asset management. The efficiency of the entire
construction in 2019 by the Ministry of Land, Infrastructure, Transport and Tourism was improved by
30%.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

General use in EU and US.
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BT 3D Laser Scanner (Ground)

1. Classification

Code No.
Applicable Field Civil Engineering O Architecture [0 Others
Survey & Planning O Design Construction
YoJolIle=1oCEle-l-I [1  Construction Management Inspection
O Operation & Maintenance [ Training O Others
X Road Works X Bridge Works X Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

2. General Description

Fig. Laser Scanner(Topcon) Fig. Terein Model (Reisui) Fig. Mobile Laser(Nishio rentall)

3D laser scanners on the ground can provide progress information on buildings and civil
engineering work. Acquiring point cloud data improves reproducibility and accuracy, makes
it easier to visually grasp the situation, and improves work efficiency. It is also used for
inspection of completed works and collation with BIM data. There is also a mobile laser
scanner that automatically tracks with a total station (see Image 2 and 3). It contributes to
the efficiency of pre-start surveying of pavement work.




Sl Data Collection and Confirmation Survey on Digital Transformation for the
9., ) Japanese ODA Project in the Philippines
.’ICA Japan International Cooperation Agency (JICA)

3. Applicable Conditions

P A GNSSreference O Internet/Wi-Fi O Mobile network
O Radio network O Others ( )
License O UAV Operator O Machine Operator [ Others
Applicable Standards
Positioning
The total alignment of the entire construction using GNSS is ideal, but 3D laser scanners can
also be used for relative positioning. Positioning for mobile laser scanner is done using a total
station.
4. Cost

Capital Investment Cost g . .
(CAPEX) 500,000 USD depending on machine spec

Operational Cost
(OPEX)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

It takes about 10 minutes to acquire the scan data (1 point) including preparation. You can

acquire precise 3D data that was not possible in the past.
* The time required for finished surveying can be shortened.
* Accurate inspection and surveying are possible

Similar to drones, there is also a method of creating 3D data using Optical Photo, in which case

the initial cost is 1/10.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

It is a generalized method for construction work in Europe and the United States.
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Name BIM360 series and BIM360 Docs

1. Classification

Code No. DGN-BIM-01
Applicable Field Civil Engineering Architecture O Others
Survey & Planning Design Construction
Applicable Phase Construction Management Inspection
Operation & Maintenance [0 Training O Others

X

Road Works

X

Bridge Works

X

Railway Works

Applicable Project

X

X
X

Water Supply Sewerage Architecture

2. General Description

Design Pre-Construction Field-Execution
BIM 360 Design BIM 360 Coordinate BIM 360 Build

3 M A

Design Model L Project Field

; M
Collaboration Coordination anagement Management

Document Management
Insight
BlM 360 DOCS Project Administration Document {§A} MOE?:A}CM «,Q_

Account Administration Management

Autodesk Forge [t¥oeskiop Connector

Image1 BIM 360 series and contents of BIM360 Docs

BIM 360 is a cloud collaboration tool that allows teams of Autodesk users to work with each
other in real time. BIM 360 is very similar to document collaboration tools, such as Google
Drive or OneDrive. The main difference is that BIM 360 can host and view CAD files from
the cloud. In addition, it may be able to leverage other tools available on the Autodesk
platform to enhance construction productivity.

BIM 360 consists of 4 separate modules: BIM 360 Docs, BIM 360 Design, BIM 360
Coordinate, and BIM 360 Build.

BIM 360 Docs is a cloud-based document management solution that provides teams with
the ability to publish, manage, review and approve project information in a common data
platform with unlimited storage. Users can access the latest information at anytime and
anywhere. The teams can reduce errors, make informed decisions, and improve project
outcomes.

BIM 360 Design, Coordinate, and Build are built on top of BIM 360 Docs.
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9., ) Japanese ODA Project in the Philippines
JICA Japan International Cooperation Agency (JICA)

3. Applicable Conditions

O GNSS reference Internet/Wi-Fi Mobile network
Infrastructure
O Radio network Others (PCs iPhone iPad Android)
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

Browser: Google Chrome, Firefox, Safari, Edge, Internet Explorer 11
Device: iPhone5S+, iPad Air, Pro, Mini2 Subsequent models

OS: Windows 10 (Latest)

4, Cost

CemlEl mesimer Cosl 730 USD / Year ¢:One licence

(CAPEX)

Operational Cost
(OPEX)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

- Users can access the latest information at anytime and anywhere. The teams can reduce

errors, make informed decisions, and improve project outcomes.

- Users can view CAD files and Revit files from the cloud.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

BIM 360 was adopted at Los Angeles International Airport, the second busiest airport in the US
and the third busiest in the world. Engineering architecture, environmental and construction
services provider HDR is heading a team of 37 partner design firms across five different time
zones. In order to unite horizonal and vertical teams, BIM360 and additional BIM modules were
utilized. It allowed them to communicate more efficiently, and they used the document

management module for handling coordination and design issues.

Image3 Los Angeles World Airports Image4 railway station in the airport
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Name BIM360 Design, Coordinate, Build

1. Classification

Code No. DGN-BIM-02
Applicable Field Civil Engineering Architecture O Others
Survey & Planning Design Construction
Applicable Phase Construction Management Inspection
Operation & Maintenance [0 Training O Others

X

Road Works

X
X

Bridge Works Railway Works

Applicable Project

X
X

X

Water Supply Sewerage Architecture

2. General Description

TODESK 39 , Sample_GIM36QDesign -

: Design Collaboration

=N ‘e midr|rseelaE el ©

Image1 BIM 360 Coordinate clashes check Image2 BIM 360 Design Design collaboration

BIM 360 consists of 4 separate modules: BIM 360 Docs, BIM 360 Design, BIM 360
Coordinate and BIM 360 Build. BIM 360 Design, Coordinate, and Build are built on top of
BIM 360 Docs.

BIM 360 Design provides features such as change tracking, version history, and monitoring
tools for ensuring that new changes have been viewed by project teams. Its objective is to
enable work-sharing in real time.

BIM 360 Coordinate allows users to merge local project files to the master model in the
cloud and manage clashes in the process.

BIM 360 Build enable contractors to access the central model in the BIM 360 cloud via their
mobile devices when they are in the field. However, BIM 360 Build has not been released in
Japan.

13



g Data Collection and Confirmation Survey on Digital Transformation for the
9., ) Japanese ODA Project in the Philippines
JICA Japan International Cooperation Agency (JICA)

3. Applicable Conditions

O GNSS reference Internet/Wi-Fi Mobile network
Infrastructure
O Radio network Others (PCs iPhone iPad Android)
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

Browser: Google Chrome, Firefox, Safari, Edge, Internet Explorer 11
Device: iPhone5S+, iPad Air, Pro, Mini2 Subsequent models

OS: Windows 10 (Latest)

4, Cost

Capital Investment Cost N :
CAPEX 1,250~1,440 USD / Year ¢One licence

Operational Cost
(OPEX) N/A

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

- Users can access to the latest information at anytime and anywhere. The teams can

reduce errors, make informed decisions, and improve project outcomes.
+ Users can view CAD files and Reuvit files from the cloud.

BIM 360 Coordinate allows users to merge local project files to the master model in the

cloud and manage clashes in the process.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

BIM 360 was adopted at Los Angeles International Airport, the second busiest airport in the
US and the third busiest in the world. Engineering architecture, environmental and construction
services provider HDR is heading a team of 37 partner design firms across five different time
zones. In order to unite horizonal and vertical teams, BIM360 and additional BIM modules were
utilized. It allowed them to communicate more efficiently, and they used the document

management module for handling coordination and design issues.

Image3 Los Angeles World Airports Image4 railway station in the airport
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Name Dynamo / Grasshopper

1. Classification

Code No. DGN-BIM-03
Applicable Field Civil Engineering Architecture O Others
Survey & Planning Design O Construction
YoJoll[e=1o]CHeEISM [1  Construction Management O Inspection
O Operation & Maintenance [0 Training O Others
Road Works Bridge Works Railway Works
Applicable Project
O Water Supply O Sewerage Architecture

2. General Description

0000 0000E W4 > % |
20000000 #-iw- o
22250528,

B~ 5o

S50 306

REVIT

C civrao

Image 3

Dynamo is a visual programming tool for automating design tasks provided by Autodesk.

- Rather than writing code, programming is done by connecting functions (nodes) with wires.

- No need to build or load, just press the run button.

- Use alone or extend Revit and Civil 3D functionality.

Algorithm design utilizing parametric design has made it possible to make more complicated and
organic designs and streamline workflows. In architectural design, Grasshopper is a plug-in for
Rhinoceros software that has similar functions to Dynamo. Dynamo is working with Revit and

Civil 3D, and the program is beginning to be used in infrastructure design.
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9., ) Japanese ODA Project in the Philippines
JICA Japan International Cooperation Agency (JICA)

3. Applicable Conditions

[0 GNSS reference Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network O Others ( )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

PC capability that does not interfere with the operation of each software is recommended.

4. Cost (based on conversion of 105 JPY = 1 USD)

3,900 USD (Revit 2021 with Dynamo)
Capital Investment Cost 3,700 USD (Civil3D 2020: It is possible to install Dynamo for free)
(CAPEX) 4,750 USD (AEC Collection: Revit + CivilBD + AutoCAD +
InfraWorks + Navisworks)
1,190 USD (Rhinoceros7 with Grasshopper)

3,900 USD (Revit2021 with Dynamo)
Operational Cost 3,700 USD (Civil3D2020: It i_s possiblg to instgl_l Dynamo for free)
(OPEX) 4,750 USD (AEC Collect_lon: Revit + Civil3D + AutoCAD +
InfraWorks + Navisworks)
1,190 USD (Rhinoceros7 with Grasshopper)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

- By assembling nodes (front loading), the workflow of design changes and comparison

model creation can be easier and more efficient.
- Reducing simple tasks such as repetitive family placement.

- Design using CSV (spreadsheet data) is possible.
Example: Addition of attribute data from a spreadsheet, control of parametric design by
changing numerical values in a spreadsheet, and input of bar arrangement data by

spreadsheet, etc.

- Node settings can reduce the amount of work required for organic and complex

designs.

- Generative design: This is a function that automatically examines and derives the

optimum model pattern for the set evaluation axis.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

For reference:
“City Rail Link” Link Alliance New Zealand / Winner of AEC Excellence Awards 2020

https://excellenceawards.autodesk.com/projects/?i=city-rail-link
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Name Civil 3D

1. Classification

Code No. DGN-BIM-04
NoJol[(o=1o] NIl (<X Civil Engineering [0 Architecture O Others
O Survey & Planning X Design X Construction
NoJol[o=To] CHEiEET-I XI  Construction Management O Inspection
O Operation & Maintenance [0 Training O Others
O Road Works O Bridge Works Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

Image1 3D model Image2 Topography and design model

Image

This is the software for civil engineering design and document solutions. Revit
specializes in 3D modeling of building structures, while Civil 3D specializes in 3D modeling
of linear civil engineering structures such as roads and railway lines. It also has AutoCAD
functionality.

It can be used for designing alignment of roads, rivers, railways, etc.

By utilizing this software, it is possible to create an accurate 3D model, and the profile,
floor plan and cross sections are automatically updated along with the model development.

In addition, when a standard cross-sectional view is created, the amount of soil is also
calculated.

If you enter numerical values such as height, slope and small steps, the slope will be
created automatically.

You can import information and images from Google Earth, and export Civil 3D objects
to Google Earth, which can be used for presentations and landscape confirmation.
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9., ) Japanese ODA Project in the Philippines
JICA Japan International Cooperation Agency (JICA)

3. Applicable Conditions

[0 GNSS reference Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network Others ( Pcs )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

OS: Windows (latest ver.)

CPU: 64-bit
Memory: required 8GB or more

HDD: requires 10GB or more

4, Cost

Capital Investment Cost 4,000 USD / Year

(CAPEX)

Operational Cost
(OPEX) N/A

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

It is possible to build a 3D model of a building structure with high accuracy.
Interference etc. can be confirmed at the construction stage.

Productivity is improved because collaborative work is possible among related parties.

(Improvement of work efficiency)

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

A wide variety of projects have been adopted Civil 3D software that helps engineers to design
complex infrastructure and makes visualization in 3D model. For instance, this is a Chinese

project that adopted Civil 3D for an Interchange section.

Image3 Chinese highway project including interchange designing
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NETE Revit

1. Classification

Code No. DGN-BIM-05
Applicable Field Civil Engineering Architecture O Others
O Survey & Planning Design Construction
Applicable Phase Construction Management O Inspection
O Operation & Maintenance [0 Training O Others
O Road Works Bridge Works O Railway Works
Applicable Project
O Water Supply O Sewerage Architecture

2. General Description

Image1 3D model Image2 confirm structural interference

Image 3 reinforcement 3D model

Image

This technology is a BIM-compatible 3D CAD software that supports building design,
and can plan, design, build and manage buildings. It is equipped with support tools for
architectural design, engineering, structural engineering and construction work.

By utilizing this product, it is possible to create an accurate 3D model. In addition, the
plan, elevation and cross-sections are automatically updated along with the development
of the model.

Revit can be integrated with Civil 3D, AutoCAD and Navisworks by using the design
integration system and the data management system, BIM 360 Design.

In addition to being able to confirm interference between other structures and new

structures, multiple workers can work remotely and jointly.
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3. Applicable Conditions

O GNSS reference Internet/Wi-Fi O Mobile network

Infrastructure
O Radio network Others ( Pcs )

License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

OS: Windows (latest ver.)
CPU: 64-bit
Memory: required 8GB or more

HDD: requires 30GB or more free space

4. Cost

Capital Investment Cost 4,100 USD

(CAPEX)

Operational Cost
(OPEX) N/A

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

It is possible to build a 3D model of a building structure with high accuracy.
Interference etc. can be confirmed at the construction stage.

Productivity is improved because collaborative work is possible among related parties.

(Improvement of work efficiency)

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

Revit software has been introduced in the architecture industry around the world.

In 2014, the FIFA World Cup™—soccer’s world championship and the world’s most widely

viewed sporting event— was held at Brazil. One of those stadiums was designed using Revit.

Image5 the stadium designed using Revit

Image4 the stadium structure
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UC-win / Road
1. Classification
Code No. DGN-TRA-01
NoJol[(o=1o] NIl (<X Civil Engineering [0 Architecture O Others
X  Survey & Planning X Design O Construction
NoJol[o=To] CHEiEET-I XI  Construction Management O Inspection
O Operation & Maintenance [0 Training O Others
Applicable Project Road Works Bridge Works Railway Works
O Water Supply O Sewerage O Architecture
2. General Description
g . 3D VR Solutions
FORUMS comprehensive platform solution centered on UC-win/Road )
(Design [ VR [ FEM

| BIM CIM CAD | | Simulafion | Analysis

fEr30L. BAL LT

Virtual reclity design studio

E

U

Image 1 Image 2

Forum8 software company has been developing solutions for Information Modeling (IM)
and Virtual Reality (VR) for 20 years.

This software can combine the creation of an integrated model and a VR platform. By
using a drive simulator that makes use of a precise 3D model, it is possible to perform
various road design evaluations such as collection of viewpoint measurement logs with
high accuracy. It can also be linked with Civil3D, and various in-house plug-ins allow
you to perform various abundant simulations in a highly compatible environment. It can
also be customized. Various simulations are possible, such as tsunami, wind, various

disasters, lighting, various traffic conditions, and 4D construction.
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3. Applicable Conditions

[0 GNSS reference Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network O Others ( )
License [0 UAV Operator [0 Machine Operator [0 Others

Applicable Standards

PC capability that does not interfere with the operation of each software is recommended.

4, Cost

Capital Investment Cost

CAPEX 19,200 USD (Ultimate Ver.) / 9,700 USD (Advanced Ver.)

Operational Cost

(OPEX) 7,680 USD/Year (Ultimate Ver.) / 3,880 USD/Year (Advanced Ver.)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)
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6. Other Remarks (Overseas projects that the technology has been applied, etc.)

State of Hawaii, Department of Transportation: https://www.forum8.co.jp/user/user107-e.htm

Morgan State University: https://www.forum8.co.jp/user/academy-user132-e.htm
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Name Navisworks Manage

1. Classification

Code No. CON-BIM-01
Applicable Field Civil Engineering O Architecture O Others
O Survey & Planning O Design Construction
Applicable Phase Construction Management O Inspection
O Operation & Maintenance Training O Others
Road Works Bridge Works Railway Works
Applicable Project
Water Supply Sewerage Architecture

2. General Description

Image1 construction process 1 Image2 construction process 2 Image3 detail

In Japan, adequate schedule control and cost maintenance is a common interest for
contractors. In order to resolve these issues, Confirming the structual interference before
starting construction work is important. In addition, field workers can easily understand the
construction process so as to share the right information beforehand.

Navisworks is a design review product from Autodesk to improve BIM coordination. It
allows users to open and combine 3D models, navigate around them in real-time, and
review the model using a set of tools including comments, viewpoint and measurements.
Interference management tools help design and construction professionals anticipate and
minimise potential problems before construction begins, helping to reduce expensive
delays and rework.

Navisworks Manage is integrated into BIM 360, which is Autodesk’s construction cloud
system, to help connect the entire project team. Using simulation functions, field workers
can easily understand construction processes.
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JICA Japan International Cooperation Agency (JICA)

3. Applicable Conditions

[0 GNSS reference Internet/Wi-Fi Mobile network
Infrastructure
O Radio network Others ( PCs )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

CPU: Intel® Pentium® 4 or AMD Athlon™ 3.0 GHz or more
MEMORY: 2GB RAM
HDD: 15GB or more

OS: Windows (latest ver. 64bit)

4. Cost

Capital Investment Cost 1,550 USD / Year

(CAPEX)

Operational Cost
(OPEX)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

Interference management tools help design and construction professionals anticipate and
minimise potential problems before construction begins, helping to reduce expensive

delays and rework.

Using simulation functions, field workers can easily understand the construction

processes.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

A lot of Japanese companies and European companies use this software on valuable

construction site.

In the Netherlands, the consultant uses BIM to model, coordinate and plan a river-widening
project on the River Waal Nijmegen. In this project, Navisworks Manage provides the
aggregated model they need to keep the large project team moving in the same direction. The

software helps them to spot and prevent problems through 3D-designs.

Image4 image of construction 1 Image5 image of construction 2
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NETE Navis+

1. Classification

Code No. CON-BIM-02
Applicable Field Civil Engineering Architecture O Others
O Survey & Planning O Design Construction
Applicable Phase Construction Management O Inspection
Operation & Maintenance [0 Training O Others
Road Works Bridge Works Railway Works
Applicable Project
Water Supply Sewerage Architecture
2. General Description -
I e e e — User can integrate the cost attribute |

For example

Material cost, Total cost

Image1 The visualization of segment information Image2 Cost attribute function (5D)

Navis+ is a attribute management software which combines with Navisworks from Autodesk
Corporation. This software is applicable to shield tunneling projects and mountain tunneling
projects. This software can be manage attribute information, such as segment information,
measurement information, construction date and time, for 3D models constructed by CAD
or BIM software. Users can prepare attribute information using a spreadsheet tool which
users are familiar with. In Japan, we have adopted management software in shield tunneling
projects. Serial numbers, kind, width and position of each segment are managed in
spreadsheet and CSV files. After finishing this process, these data combine with

Navisworks for use during operation and maintenance.

In addition, Timeliner, which ispart of Navis+, has a function of construction process control.
Using convenient functions, each member can easily confirm the project progress and
simulate the construction process. Moreover, Timeliner can include cost information, such
as material cost and labour cost.

By accumurating attribute information during design and construction phases, Navis+
facilitates maintenance and repair of segments.
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3. Applicable Conditions

[0 GNSS reference Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network Others ( PCs )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

CPU: Inter® Pentium® 4 or AMD Athlon™ 3.0GHz or faster

Memory: 8GB

HDD: 15GB more over

OS: 64-bit Japanese ver. Windows10, Windows8.1 or Windows7

Software: Autodesk Navisworks Manage or Simulate, and Adobe® Acrobat® Reader DC
s<Autodesk Navisworks must be installed before adopting Navis+.

It has only Japanese version.

4. Cost

Capital Investment Cost
(CAPEX] 6,000 USD

Operational Cost
(OPEX) N/A

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

- By accumulating attribute information at design and construction phases, Navis+

facilitates maintenance and repair of segments.
+ Users can easily confirm the project progress.

+ Users can input cost information for segment replacement during the repair phase.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

In Japan, we have adopted management software in shield tunneling projects. However,
Navis+ does not have an English version. It depends on country of citizenship of the

contractor that is in charge of a specific project.
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NETE C-Shield

1. Classification

T

Code No. CON-TBM-01
Applicable Field Civil Engineering O Architecture O Others

O Survey & Planning O Design Construction

Applicable Phase Construction Management Inspection
Operation & Maintenance [0 Training O Others

Applicable Project Road Works Bridge Works Railway Works
Water Supply Sewerage O Architecture

2. General Description

=
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Image1 segment ring information and shield position Image2 Shield segment model

C-Shield is a BIM solution software for Shield tunneling projects. This solution has to be
combined with Navisworks from Autodesk Corporation.

This software automatically creates 3D models of shield tunnels and shield machine
positions during the construction process with low requirements for user skill levels. In
addition to automatic functions, C-Shield can be combined with Revit and Civil 3D, which
are integral tools that create 3D models as well. Based on the positioning information from
the shield macine and project site management data, C-Shield visualizes the shield model
and assembled segment with accurate positioning in a 3D model. Plus, combining with
topographical and geological information and exsiting structural information, experts can
easily grasp the overburden conditions and positioning betweeen structure and shield
machine.

The solution software also creates shield segment models so as to confirm the interference
of shield machine model and segment model in addition to the clearance of planned models
and as-built models.
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3. Applicable Conditions

O GNSS reference Internet/Wi-Fi O Mobile network

Infrastructure
O Radio network Others ( PCs )
O Machine Operator [ Others

License [0 UAV Operator

Applicable Standards
CPU: Inter® Pentium® 4 or AMD Athlon™ 3.0GHz or faster

Memory: 8GB

HDD: 15GB more over
OS: 64bit Japanese ver. Windows10, Windows8.1 or Windows7

Software: Autodesk Navisworks Manage or Simulate Adobe® Acrobat® Reader DC

s<Autodesk Navisworks have to be installed before adopting Navis+.

4. Cost
Capital Investment Cost 1,000 USD

(CAPEX)

Operational Cost
(OPEX) N/A
5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

- The solution software also creates shield segment modela so as to confirm the
interference of shield machine model and segment model in addition to the clearance of

planned models and as-built models.

+ The solution also provides a daily construction progress on the modeling.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

In Japan, we have adopted management software in shield tunneling projects.
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Name ARIGATAYA

1. Classification

Code No. CON-TBM-02
Applicable Field Civil Engineering O Architecture O Others
O Survey & Planning O Design Construction
Applicable Phase Construction Management O Inspection
O Operation & Maintenance [0 Training O Others
Road Works O Bridge Works Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

2. General Description

Image1 The progress of shield machine  Image2 The Result of analysis in the system

Image

This is a system that collects and manages surveying and measurement data for
excavation work using a shield machine, and is responsible for centralized management of
shield construction work. This sytem estimates the condition of the ground, excavated
soil and the load conditions of the shield machines through statistical processing of
construction measurement data.

From all measurement results, it is possible to check the progress and position of the
shield machines and segments, and it is also possible to obtain the deviation from the
baseline.

During construction management, statistical analysis is performed by the software from
the measured and recorded data. It is possible to evaluate whether the excavation
situation is appropriate, and the deviations from target values can be displayed and
managed.

Using this system, users are able to implement the construction safely and will achieve
more efficient construction by saving workload.
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3. Applicable Conditions

[0 GNSS reference Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network O Others ( )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

This system is a lease product and PC with display monitor are included in this package.

The user does not need to provide a PC or peripherals. However, an Internet connection is
required.

4. Cost

Capital Investment Cost 120,000 USD
It includes PC with display monitor cost.

(CAPEX) The period is 24 months per 1 machine.

Operational Cost
(OPEX) N/A

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

+ It is possible to grasp the position information and excavation status of the shield machine in
real time.
- Users is able to implement the construction safely and will achieve more efficient

construction by saving workload.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

The system has plenty of cases of utilization in project in Asia and Japan.

Ex) National Route 157 Tokyo Port tunnel. Shield tunneling method was adapted for the project

and the system was adapted as well.

Source) Kajima CO.

Image3 Tokyo Port tunnel Image4 Shield machine
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Segment tracing system
(Segment information management system)

Name

1. Classification

Code No. CON-TBM-03
Applicable Field Civil Engineering O Architecture O Others
O Survey & Planning O Design Construction
Applicable Phase Construction Management O Inspection
Operation & Maintenance [0 Training O Others
Road Works O Bridge Works Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

2. General Description

Image 1 Reading segment QR code at stockyard Image 2 Reading segment QR code at construction site

Segment tracing system is a segment management system using QR codes. The QR
codes are attached to each segment that will be assembled on a tunnel project site. First,
users in charge of segment management check the QR code of each segment at the
stockyard. Next, segments are transported to the construction site and again the QR code
is checked. Finally, the segments are set in their designated position. QR code system
includes significant information that contains production date of each segment, location of
the factory, type of material and setting position.

Previously, there was no integration management system that combine production history
with setting position of segments, so that administrator were not able to confirm the
position and type of each segment.

This system provides an easy data management method for segments and it facilitates the
maintenance phase.
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3. Applicable Conditions

[0 GNSS reference Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network Others ( Pcs )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

Internet connection environment shall be prepared by customers.

Customers shall arrange system installation work under developer’s supervising.

4. Cost

o] IR gl el 27,000 USD
(CAPEX) (includes server setup and configuration fee)

Operational Cost
(OPEX) 66,000 USD / year

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

* QR code system includes significant information that contains production date of each
segment, location of the factory, type of material and setting position so that administrators
are able to confirm these informaton whenever necessary.

If the system is adopted for a shield tunneling project, productivity rate during the segment

management phase will increase by approximatery 50%.

+ This system provides an easy data management method for segments and it facilitates

the maintenance phase.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

In Japan, there are a lot of products. Some contractors in Japan have developed their own
systems which are not available in the market. They have developed segment information
management systems except for using QR code. This system utilizes iPad camera for reading

segment production number.
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Image 3 reading the production numbers using iPad (Source: Nishimatsu Co.)

34



Data Collection and Confirmation Survey on Digital Transformation for the
Japanese ODA Project in the Philippines

~
.’wm)
ICA Japan International Cooperation Agency (JICA)

Name PADMS-NATM

1. Classification

Code No. CON-TBM-04
Applicable Field Civil Engineering O Architecture O Others
O Survey & Planning O Design Construction
Applicable Phase Construction Management O Inspection
O Operation & Maintenance [0 Training O Others
Road Works O Bridge Works Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

2. General Description
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Image1 base model Image2 Sup_port for tunnel Image3 S_upport for tunnel
excavation work maintenance

In the construction of mountain tunnels in Japan, integrated management of geological
survey results and 3D models enables better work efficiency. Integrated management
systems enable the sharing of information with field workers and facilitates confirmation of
the positions of rock bolts and tunnel supports.

PADMS-NATM is an integrated management software which integrates 3D models and
geological information. This software also reproduces the 3D model of tunnel structure and
surrounding topography based on geological plane plans, geological longitudinal plans and
tunnel cross section plans. By using PADMS-NATM, experts can visually confirm cutting
face information and support information. In addition, experts can visually confirm the rock
bolt positions after finishing construction. The data acquired at the construction phase can
be utilized in the maintenance phase.
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3. Applicable Conditions

O GNSS reference Internet/Wi-Fi Mobile network

O Radio network O Others ( PCs )
O Machine Operator [ Others

Infrastructure

License [0 UAV Operator

Applicable Standards
OS: Windows (latest ver.)

Memory: 8GB or more
HDD:10GB or more

CPU: Core i5-4590 processor or more

4. Cost
Crppiiel (Inveetinon Cost It depends on construction site.

(CAPEX)

Operational Cost

(OPEX)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)
PADMS-NATM enables the sharing of information with field workers. It can be used to confirm

the supporting positions.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

Many Japanese construction companies use this software on mountain tunnel sites.
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Name 2D MG (Machine Guidance)

1. Classification

Code No. CON-ICN-01
Applicable Field Civil Engineering O Architecture O Others
O Survey & Planning O Design Construction
oJoll[e=1o]CHGEEISM [1  Construction Management O Inspection
[0 Operation & Maintenance [0 Training O Others
Road Works Bridge Works Railway Works
Applicable Project
O Water Supply O Sewerage [0 Architecture

2. General Description

Bucket Angle Retention

With bucket angle retention Following the design and using
mode, easy to finish a slope the semi-automated control,
work based on the target the bucket will not over-dig the
design target design

Fig. Machine Guidance 2D (Hitachi Construction Machinary Brochure)

Machine Guidance (MG) displays the design surface (CAD data) for operators of excavators
during manual operation. . The CAD data along with excavator position and survey data is
displayed for operators to facilitate the operability of construction machinery and
achievement of excavation works in accordance with instructions. It allows for slope
excavation without having to survey the piles.

Considering the progress of BIM, satellite positioning system, initial investment, and
communication network environment in the Phillipines, 2D machine guidance system that
uses conventional 2D data and has a low initial cost might be better than a system that uses
3D data with BIM.
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3. Applicable Conditions

O GNSS reference O Internet/Wi-Fi O Mobile network
Infrastructure
O Radio network Laser receiver
License [0 UAV Operator Machine Operator [0 Others

Applicable Standards

Positioning

The design surface and the position of the equipment are determined relatively by the laser

surveying equipment.

Therefore, there is no need to exchange auxillary data required for satellite positioning.

4. Cost

Capital Investment Cost

(CAPEX)

9,000 USD for initial device

Operational Cost
(OPEX)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

The 2D machine guidance system can reduce work mistakes and improve construction
efficiency by calculating the position of the bucket toe relative to a standard, such as the
laser level, and sequentially notifying the operator of errors from the design surface.

- Reduction of work instruction man-hours and operator waiting time
- Improved work accuracy
- Reduced accident risk and improved safety

- Approximately 10% production improvement is expected (30% for 3D)

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

MC and MG are commonly used in Europe and the United States. More than half of the
approximately 2,400 contractors of the Ministry of Land, Infrastructure, Transport and Tourism
of Japan have introduced i-Construction. BIM data will have a great effect when used for

construction and asset management.
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Name MC (Machine Control)

1. Classification
Code No. CON-ICN-02

Applicable Field Civil Engineering O Architecture [0 Others
O Survey & Planning O Design Construction
YoJolIle=1oCEle-l-I [1  Construction Management O Inspection
O Operation & Maintenance [ Training O Others
X Road Works X Bridge Works X Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

2. General Description

GNSS ”Qﬁm,

%a% R

GNSS ROVER *VRS(Network RTI
*RTK
*PPP

GNSS augmentation data delivery CORS

Fig. MC (Komatsu) Fig. 3DMC (Topcon) Fig. 3DMC (Topcon)

An ICT automation construction system that automatically controls construction machines
by making full use of 3D measurement systems and sensing / control technologies by
centrally managing the workflow of "measurement / design / construction / inspection" with
3D digital data and linking the data. MC streamlines construction workflows with DX
solutions to eliminate labor shortages and increase productivity.

MC (Machine Control) is a core technology for automatic ICT construction. The equipment
are automatically hydraulically controlled to achieve the design surface in accordance with
CAD data. This is a so-called autonomous driving technology that can be applied to
bulldozers, motor graders, compactors and backhoes. The blade is automatically controlled
using the 3D position information from GNSS and the 3-axis orientation information from the
on-board IMU. There is also a control system that can be retrofitted to equipment already in
use.
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3. Applicable Conditions

GNSS reference Internet/Wi-Fi Mobile network

Infrastructure
O Radio network [0 Others ( )

License [0 UAV Operator Machine Operator [0 Others

Applicable Standards

Satellite positioning

1. The terrain data is acquired in 3D
2. The design is 3D with BIM

3. The terrain data, design data, and construction machine positioning data must be configured
in the same coordinate system based on satellite positioning system (Not using PRS92).

4. Use accuracy augmentation data (RTM3.X).
(Used RTK or NETWORK-RTK by CORS from NAMRIA or a temporary reference station.)
Fuel

1. The latest ICT construction equipment complies with Tier 4 Final emission regulations and
requires the fuel required for Tier 4.

2. In the Philippines, there is an automated construction product that can be retrofitted to
equipment already in use; however, it does not yet comply with Tier 4 Final emission
regulations.

4. Cost

Capital Investment Cost

(CAPEX)

65,000~ 120,000USD: Retrofit control system purchase

Operational Cost

(OPEX)

4,000 USD / year: maintenance fee

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

* Operator skill acquisition period will be shortened (6 years to 6 months)
* Securing skilled operators is not a construction bottleneck.

* There is no need for finishing stakes, and Japanese construction statistics show a 30% reduction in

time (cost-effectiveness).

* Construction surveying is not required for construction, which reduces access to the construction

site and improves safety.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

MC and MG are commonly used in Europe and the United States. More than half of the
approximately 2,400 contractors of the Ministry of Land, Infrastructure, Transport and
Tourism of Japan have introduced i-Construction. BIM data will have a great effect when

used for construction and asset management.
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Digital Reporting Solution
(ConMas i-Reporter)

Name

1. Classification

Code No. SPV-RMS-01
Applicable Field Civil Engineering Architecture Others
Survey & Planning O Design Construction
Applicable Phase Construction Management Inspection
Operation & Maintenance [0 Training O Others

X

Road Works Bridge Works

X

Railway Works

Applicable Project

X
X

Water Supply Sewerage Architecture

2. General Description

i-Reporter &

e
nlﬂl
[
Converting xls format Data-in, taking photo and Digital data to be stored at Engineer can review data stored at server
into tablet-view making report at site server in a timely manner

Image

Errors can occur when using paper-based recording and organizing of information in the
office, and further time is required for digitalising and sharing the information. By utilizing
tablet devices on site for direct data storing, information can immediately be shared with

engineers in remote locations, which can result in reducing errors and saving time.

Microsoft Excel formats can easily be converted into user-friendly interfaces on tablet
devices, so that data can be directly stored in or retrived from the server using existing
forms on the site.

Since the applications can be used even without internet-connections, it is possible to
perform inspection work using tablets anywhere, even in tunnels, underground or in the
mountains. After inspections, data can be sent to the server when an internet connection is
available. After sending the data, data in the tablets will be automatically removed for
information security.
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3. Applicable Conditions
[0 GNSS reference Internet/Wi-Fi Mobile network
Infrastructure
O Radio network O Others ( )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards
OS: Windows 10 (1703 or later), iOS (9.0 or later)

On-premises server environment: Windows Server, PostgreSQL Database
Browser: Google Chrome, Internet Explorer, Firefox, or Safari

Report format design application: Microsoft Excel

4. Cost
OZTIEINIERInEhIdOS M S0k JPY for initial set-up (Users shall prepare own devices such as

(CAPEX) smartphones, PCs.)

Operational Cost Charges annually per 5 accounts

(OPEX) ex. 500k JPY / 5 accounts, 220k JPY / 50 accounts

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

Reducing time for organizing information through collecting digitalized data at site.

)

® User-friendly interface assists users in inputting data smoothly on site. It reduces
human-error.

® Data stored in servers can be immediately shared among users, and extractable for

analytics.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)
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Name Virtual Reality / Augmented Reality (with AR marker)

1. Classification

Code No. SPV-XRS-01
Applicable Field Civil Engineering Architecture O Others
Survey & Planning Design Construction
Applicable Phase Construction Management Inspection
O Operation & Maintenance Training O Others
Road Works Bridge Works Railway Works
Applicable Project
Water Supply Sewerage Architecture

2. General Description

739F

Reflect Server
& B

B (0,0,0)

Image 3

Virtual Reality (VR): Simulation of immersion in a virtual space.

Augmented Reality (AR): Merged view of a real-world environment enhanced by a virtual
model.

It is used for consensus building by sharing the completed image with clients, promoting
understanding among design personnel and construction personnel, and improving the
efficiency of meetings. It is also possible to give position information to a 3D model with an
AR marker and visualise it in a real space. As a result, it is being developed so that it can be
used for more reproducible use of 3D models and for checking construction accuracy.
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3. Applicable Conditions

[0 GNSS reference Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network O Others ( )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

Contents: Creation of 3D model data with modelling software / 3D model display application

and data storage linked with the device.

Device: VR headset, PC, Tablet etc.

4. Cost (based on approximate exchange rate of 105 JPY / 1 USD)

Capital Investment Cost . .
(CAPEX) 8,200 USD (Hololens2 + Revit + Unity Reflect)

Operational Cost _ '
(OPEX) 4,700 USD / Year (Revit + Unity Reflect)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

- By displaying the 3D model in its actual size, in the real space and in its actual position,
it is possible to reach a consensus with owners and stakeholders in a more tangible
and highly reproducible situation that cannot be obtained only in a virtual space. It is
possible for the stakeholders to experience the plans and designs in ways that

verbalized or drawn materials cannot explain.

- With the improvement of marker position accuracy, this technology can be used for
confirmation of construction accuracy in addition to confirmation and sharing of actual

images.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

In addition to the case of using AR markers, AR technology is also being developed for
location type (ex. Pokemon Go) and spatial recognition type (ex. IKEA Place).
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Crack detection

Name
(KUMONOS)
1. Classification
Code No. ISP-CRT-01
Applicable Field Civil Engineering O Architecture O Others
O Survey & Planning O Design O Construction
YoJoll[e=1o]CHeEISM [1  Construction Management Inspection
O Operation & Maintenance [0 Training O Others
O Road Works Bridge Works Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

™

Operation conditions Measuring equipment Data conversion by analysis software

Image 1 Image 2 Image 3

With this crack measurement system that uses electro-optical distance measurement
technology, it is possible to measure and plot the width, shape and three-dimensional
positional coordinates of cracks from a remote location. By measuring the shape of the
structure and its accessories, it is possible to create plan drawings of the undersides of
girders, elevation drawings of buildings and development drawings of arched structures.
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3. Applicable Conditions

0 GNSSreference O Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network O Others ( )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

Restrictions on inspection scope of application

When inspecting in dark conditions, a lighting vehicle or floodlights, etc., must be used to

illuminate the cracked area.

4, Cost

Capital Investment Cost N
CAPEX 30,000 USD~65,000USD

Operational Cost

(OPEX)

Detailed investigation is required at the time of implementation.

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

Reducing inspection work costs and ensuring safety

—It is possible to shorten the work time by automatically converting the measurement data, to
reduce the cost by eliminating the need for temporary scaffolding and aerial work platforms, and to
ensure safety.

It is possible to accurately grasp the damage situation from the image data

—Human error due to the sketch of crack length and position information is eliminated, and
measurement data can be recorded accurately. It is possible to investigate the progress of cracks by

comparing old and new image data.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

Performance: The technology has been implemented in many projects in Japan. It also has a track
record of international implementation, mainly in Thailand.

Challenges for introduction to developing countries:

Quality assurance issues: Training or technical transfer is necessary, because the quality of the
results depends on whether the equipment is used properly.

Challenges for aftercare: For maintenance, the support of the equipment manufacturer (total
station), which is the base of the product, is indispensable, and it is necessary to establish a
cooperative system with the distributors of each country for aftercare.

Issues related to operability and ease: It is easy to operate and can be used after about 3 days
of training. Continuous support is required for advanced use.

Measures and support for active utilisation overseas:

Support can be provided for conducting joint research with local universities on its use in
peripheral fields. In particular, cooperation with universities that are closely related to the local

government can be expected to have a great effect on the introduction incentives.
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1. Classification
Code No.
Applicable Field

Applicable Phase

Applicable Project

Data Collection and Confirmation Survey on Digital Transformation for the

Japanese ODA Project in the Philippines
Japan International Cooperation Agency (JICA)

Bridge substructure scouring survey by sonar

ISP-CRT-02

Civil Engineering O Architecture O Others

O Survey & Planning O Design O Construction

O Construction Management Inspection

O Operation & Maintenance [0 Training O Others

O Road Works Bridge Works O Railway Works
O Sewerage O Architecture

O Water Supply

longitudinal direction

.

| transversal
- > . .

T direction

Sonar position

Water surface

scouring

EZP-RBCMLEENL XENUR

Image 1

Image 2

conditions.

This technology uses sonar with ultrasonic waves to produce color imaging of underwater
The shape of the riverbed and pier base can be displayed in in real time. The
condition of scouring of bridge substructures, such as piers underwater, can be investigated

from above the bridge without conducting shallow surveys or diving surveys.
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3. Applicable Conditions

O GNSS reference O Internet/Wi-Fi O Mobile network

O Radio network O Others ( )
O Machine Operator [ Others

Infrastructure

License [0 UAV Operator

Applicable Standards
- The water depth at the survey site must be 1 m or more
- Since the rod that supports the sonar is attached to the balustrade of the bridge, there are

restrictions on the site conditions such as the height difference to the water surface and the

viewing width.

4, Cost
Capital Investment Cost 48,000 USD

(CAPEX)

Clpereliorel Gog. Detailed investigation is required at the time of implementation.

(OPEX)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

- It is possible to measure safely and easily from the bridge even in places where access is difficult,

without measuring from a boat or underwater by a diver.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

Performance: it has a track record of implementation in Japan.
Challenges for introduction to developing countries (assumptions by the consultant):

- It has not been introduced to developing countries, and if the equipment breaks down, it is difficult

to repair it locally, so it would be necessary to bring it back to Japan.
- The equipment is easy to operate, and since it is not a consumable item, it can be used for a long

period of time without maintenance if it is charged and there are no faults.
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Dynamic Response Intelligent Monitoring System

Name
(DRIMS)
1. Classification
Code No. ISP-CRT-03
Applicable Field Civil Engineering O Architecture O Others
O Survey & Planning O Design O Construction
YoJoll[e=1o]CHeEISM [1  Construction Management Inspection
O Operation & Maintenance [0 Training O Others
Road Works O Bridge Works O Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture
2. General Description
Free speed Vertical acceleration = —
—.\ I\ a o .m
B GPS . e " -
H‘é : : g i';]_-]/Road pavement | = [P =R
Accelerometer PO l l ‘ Vehicle calibration

IRI

Proposed by the World Bank in 1986

Evaluation index showing ride quality
Adopted in the road business for
quality evaluation

Measured values can be used for
Accelerometer acset mananement and hiidnetina

Overview of DRIMS

Image 1 Image 2

DRIMS uses vertical acceleration to measure the dynamic response of a general vehicle
equipped with an accelerometer, GNSS receiver and small PC when traveling at a constant
speed. The technology evaluates the road surface according to the International Roughness
Index (IRI). It has been introduced in multiple countries, including Kenya and Cambodia.
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3. Applicable Conditions

0 GNSSreference O Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network O Others ( )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

- Not applicable to sidewalks where vehicles cannot pass.
- Limited to places where an inspection vehicle (width 2.2 m) can travel.

- Measurement operations are limited to daytime.

4, Cost

Capital Investment Cost

CAPEX 4,800 USD / set (excluding PC)

Operational Cost
(OPEX)

Detailed investigation is required at the time of implementation

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

Reduction of inspection work

- Reduction of time and cost required for pavement inspection by quick evaluation of road surface
conditions.

Acquisition of quantitative data

- IRI (road surface flatness index) is automatically calculated, and prioritization efficiency can be
improved by quantitative evaluation.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

Performance: It has been implemented in less than 10 projects in Japan. Internationally, it has
a track record of equipment delivery and technical services in Kenya, Tajikistan, Kyrgyzstan
and Laos.

Challenges for introduction to developing countries (Information gathering by
questionnaire):

Quality assurance issues: It is difficult to pass on the technology when the local engineer is
transferred (changes job / role). High-precision measurement cannot be achieved if used
incorrectly.

Challenges for aftercare: Even if it is introduced as a JICA technical project, it is important to
build a support system for after the project is completed.

Issues related to operability and ease: Since it only operates using a smartphone, there is no
problem from the viewpoint of operability, but it is possible to input the settings incorrectly. The
necessary hardware and software are readily available, but this technology cannot be used
without knowing how to set it up. In order to prevent such a situation, it is necessary to take
measures such as creating a simple manual and training local consultants.

Measures and support for active utilisation overseas:

- There is no international certification test for road surface evaluation equipment. If
international certification / certification tests can be conducted, it is possible to assert with clear
grounds that the technology is of high quality when introducing it overseas.
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Monitoring system using equipment such as bridge inspection
robot cameras

Name

1. Classification

Code No. ISP-CRT-04
Applicable Field Civil Engineering O Architecture O Others
O Survey & Planning O Design O Construction
YoJoll[e=1o]CHeEISM [1  Construction Management Inspection
O Operation & Maintenance [0 Training O Others
O Road Works Bridge Works O Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture
2. General Description
Suspended type High altitude type
" 2 ‘ N_|oni'loring stgtus of
Operation teminal ?::;r cznr:el:;'(]l?igh

(tablet) altitude type)

Cooperation with Web
system

Monitoring record data
Creatina a database of survev results

Image 1

This is a periodic monitoring system that acquires data on the condition of parts over time,
such as bearings and girder ends of concrete bridges that are difficult to access and
inspect for damage visually. The monitoring is carried out using bridge inspection robot
cameras, digital cameras and laser scanners. The system can be connected to a GNSS
device to ensure continuity in the location of the device, which is difficult to achieve with
conventional periodic monitoring.

In addition, the data can be retrieved from the field by connecting to a web system. The
inspection can be carried out from the bridge surface or from the ground surface, which is
expected to reduce the inspection time and cost compared to the inspections using special
vehicles.
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3. Applicable Conditions

0 GNSSreference O Internet/Wi-Fi 0 Mobile network
Infrastructure
O Radio network O Others ( )
License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards
— It can only be used for environments where a work space can be secured for manual labour

and where it is possible to operate a camera without interference.

— It has a high introduction cost.

4, Cost

Capital Investment Cost N
CAPEX 30,000 USD~95,000 USD

Oper(%lgg(l)Cost Detailed investigation is required at the time of implementation.

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

Reducing inspection work costs and ensuring safety

It eliminates the need for various work required for scaffolding and aerial work platforms, and
it can be expected to improve the efficiency of inspection work and reduce costs. In addition, the
safety of inspection work will be improved because working at height would not be required.

Accurate grasp of damage by image data
By connecting to a GPS device, it is possible to ensure the continuity of the device installation

location, which was difficult with conventional periodic monitoring. In addition, by linking with the
system of the development company, it is possible to accurately evaluate the changes to

damaged areas over time.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

Performance: It has been implemented in more than 10 projects in Japan. Internationally, it has
a track record of equipment delivery and technical services in Bangladesh.
Challenges for introduction to developing countries (Assumption by consultant):

- If there is no supply system for parts in the target country and the equipment breaks down, it
would be necessary to bring it back to Japan for repairs.

- In order to implement this technology, it is necessary to train local engineers in its use, but

training may take time because the technology is completely different from conventional

technology.
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Name Slope collapse detection sensor

1. Classification

Code No. ISP-LND-01
Applicable Field Civil Engineering O Architecture O Others
O Survey & Planning O Design O Construction
YoJoll[e=1o]CHeEISM [1  Construction Management Inspection
O Operation & Maintenance [0 Training O Others
Road Works O Bridge Works O Railway Works
Applicable Project
O Water Supply O Sewerage O Architecture

2. General Description
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Image 1 Image 2

A sensor module is embedded at a position about 10 cm underground and a wireless
communication device is installed above ground. If the ground surface tilts due to ground
movements, the tilt angle (6) is measured over time (standard 10-minute intervals). The
data is sent to the server via the FOMA line. It is a compact, lightweight, power-saving and
low-priced tilt sensor that can be installed anywhere.
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3. Applicable Conditions

O GNSS reference O Internet/Wi-Fi O Mobile network

Infrastructure
O Radio network O Others ( )

License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

- Sensor maintenance is required.

4, Cost

Gzl Invesinent Cost Slope collapse detection sensor: 810 USD/sensor

(CAPEX)

Oper(%gg(l)Cost Detailed investigation is required at the time of implementation.

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

Improved safety, shortened duration of closures to traffic and less time spent in dangerous areas

- By installing a sensor module on a damaged slope and observing the changes over time, it is

possible to detect the precursory phenomenon of collapse and take early action.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

Performance: Implementation of 900 units in Japan and 300 units overseas. (Overseas
examples: Bhutan, India, Pakistan, etc.)
Challenges for introduction to developing countries (Assumption by consultant):

- if a sensor breaks due to an impact such as a fall, it will be necessary to import it from Japan
again, because the supply system in other countries has not yet been established.

- it is necessary to confirm the technical level of a target country in advance, because it is

necessary to conduct a geological survey before construction.
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Name Virtual Reality Safety Training Simulator

1. Classification

Code No. OPE-XRS-01
Applicable Field Civil Engineering Architecture Others
O Survey & Planning O Design O Construction
YoJoll[e=1o]CHeEISM [1  Construction Management Inspection
O Operation & Maintenance Training O Others
Applicable Project Road Works Bridge Works Railway Works
Water Supply Sewerage Architecture
2. General Description
Safety Simulation at Depot v Safety Simulation at Construction Site
A T 3 JSL,s N B

P

Image

Virtual Reality (VR) safety training simulation provides awareness of safety risks through
practice in a virtual environment. Learning scenarios reflects trainees’ actions and scores
are given on the results.

The following are major ready-made courses. Customized programs can be developed
on request.

[Construction]

Falling from temporary foot ways, simulating safety risks on temporary foot ways,
simulating safety risks during works on a stepladder, simulating safety risks for a floor
opening, simulating safety risks for a moveable work place, and simulating incidents
involving heavy construction equipment.

[Railway Maintenance]

Simulating safety risks at a depot, and simulating risks during works on top of
rollingstock.

[Building Maintenance]

Falling from a gondola lift, and getting electrical shocks during wiring work.
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3. Applicable Conditions

O GNSS reference O Internet/Wi-Fi O Mobile network

Infrastructure
O Radio network O Others ( )

License [0 UAV Operator [0 Machine Operator [ Others

Applicable Standards

Applicable Gear: VIVE, Rift, Quest, PicoNeo (depending on packages)

4. Cost

(OZTNIEINRIER Al 400 to 650k JPY for software. (Users shall prepare own VR gear.
(CAPEX) Software with gear is optional.)

Operational Cost Not required (Subscription servers will be available in 2021. It costs
(OPEX) annually more than 800k JPY, including gear)

5. Cost Effectiveness (Cost reduction, Shortening the construction period, etc.)

® Even when real assets are under operation or construction, trainings can be performed on
virtual modeling anywhere and at any time. As for the construction projects, training toward
operation can be conducted under virtual situation, even before the completion, which can

result in time saving.

® VR training can contribute to providing higher learning effectiveness through simulating
safety risks that are not feasible exercises under real conditions, such as falling from

height and taking an electrical shock.

® Through simulating safety risks in a VR environment, this technology fosters general
safety awareness: “accidents could be happened”, in addition to obtaining knowledge of

what were to happen in those cases.

6. Other Remarks (Overseas projects that the technology has been applied, etc.)

® Many Japanese railway and construction companies use these solutions.
® Most courses are available in English and Chinese.
® Internet subscription services will be available in 2021.

® New courses are being prepared regularly.
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