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Barcelona Summit
(2017.4.3~2017.4.6)

@ Project 2 H B & BfR#E MOU # & (bSI, CCCC, Cardiff
University., Dalian University of Technology)

London Summit
(2017.10.30~2017.11.3)

@ XKick Off, “IFC Infrastructure for Harbors & Ports” Project Proposal
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@®Project Proposal v08 ~&7T
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F5)

@CCCC 73 SAC A > /X\—& LT bSLiZ&N

Expert Panel Meeting

@2018 4F 12 H 12 H 20:00~21:30 Bift (bSJ HEEET /L WG A
— 5 X IRSHN)

@® Requirement Analysis Report] * Process Map (22Tl (B
Py b EBANEDE L)



endo.t
テキストボックス
第5回国際土木委員会
資料6


3. Dusseldorf Summit TDORENE
WE7T a2/ hO®yaid, 3H 27 HO IR5 IFC Ports & Waterways CT/Thoiu7-,

(=R ]

tyva VORNEIT UTD4R8THoT,

@ Haijiang Li & (W —F 4 7 K%, 7RV=/ ha—F 1 x—%—) L0, 2018 4F 10 O
By NUBEOWE T vy =7 N OEITRNEORE B IThiz,

@ Alex Bradley |k (Z—7 4 7 K%) L0, WP3 THFf L T\ 5 Taxonomy (5FEAR) DR
ITHONT,

@ Honglei Qin [k (CCCC) 3 LU Dan Peel )k (Royal HaskoningDHV) X 0 | ZEfZE R O
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@ Nick Nisbet [t (AEC3) £V, HUE 7L OBMBITbIE,
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D IR-PH-SUM-Dusseldorf P&W Progress-H Li-1.pdf
WETu s hOT LR R

@ IR-PH-SUM-Dusseldorf Taxonomy-A Bradley.pdf
Taxonomy (2B 5 7 L ¥ il

@ IR-PH-SUM-SpatialExamples-CCCC.pdf
PR DB FERER D 7 LY U HiBH (Ship Lock)

@ IR-PH-SUM-SpatialExamples-DP.pdf
W OEFMERR D 7 L8 &R (Dry Dock)

® IR-CS_WP1_Geotechnicallmplementation.pptx
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® IR-CS-WP2 Vehicles and Kinematic envelope.pptxsxi
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Wiktionary TiL, A FO X I I TS,
(rail transport) The outline of the space occupied by a rail vehicle when in motion, including
the effects of tilt, sway, track cant, etc.
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(CCCC. CU. Royal HaskoningDHV, Waldak UK, AEC3 UK, DUT)

The Development Team

* CCCC-
Ziyu 5un, Boying Liu, Li Qian, Zongxi Yuan, Jin Wang, Song Liu, X Wen, H Qin, ¥ Zou & a team of 20 engineers
+ CU - Cardiff University — Prof. Haijiang LI & BIM for Smart Engineering Centre
* research associate - Alex Bradley
* Research assistants (PhDs) - Steven Arthur; Sisi Bie; Tengxiang Su; Ali Khudhair; Guogian Ren {part time)
* Royal HaskoningDHV
* Mike Ramsay, Business Line Technical Director, Maritime & Aviation
* Daniel Peel, Principal Engineer, Maritime and Aviation
+ Waldeck UK
* Mark Greatrix, Associate Director/Lead BIM Consultant
= Veronica Ruby, Associate Director/Lead BIM Consultant
AEC3 UK — Nick Nisbet

« DUT - Dalian University of Technology — Prof. Shanghua Jiang and his team

26/03/2019 IFC Ports & Waterways 19 buildingSMART.

= International hdme of cpenBIiM.

H—T 4 7 K Smart Engineering Center (SEC) %% L7-Z & RE I, SEC B —T 1
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Cardiff University — The BIM for Smart Engineering Centre
(SEC) supported by CU, DUT, CCCC, CSCEG & BuildingSMART

buildingSMART : . .
China © Construction €
Open BIM (Building Information Modeling) 150 st LS i SinE =
standards authority Mou * o i
= c
Mou * Mou e 8
T (it Dalian University of Technology 2
g o President ~Prof. DangMing GUD ;
Eesldsy rctessn Colbi e 2 Academician of Chinese Academy of
Vice President, Prof. Rudolf allemann ™ o ¥
la Engineering

MOU with China State Construction

x
ENGIN Head ga i i
o, SamEvars b ‘ China Electricity Council association (MOU to da)
I

ChangQing City [MOU ta do) | welsh Gavernment

UK Director
Hailiang Ll

‘ Dalian City ‘| Cardiff City ‘

Joint Centre for
Smart Engineering (CCSEC)

buildingSMART.

= International hdme of openBIM.



2) AT a—)b
ATV 2= UZOWTIE, BT O Y #iH &7,

Current Progress — Halfway Through

Jul 18 Jan 20 Apr 20

Start | WP

ject Executio Finish
Mon 3011017 (Planning

Fri 2905/20

WP1 - Common Schema
FriD2/02/18 - FriD1/11/13

~ /

R A
M0 - Project Execution Cormplete M1 M2 M3 M4 M5 Me M7 Ma
Fri08/03/ 15 Fri 8412015 Fri 25/0%19 Fii 2400519 Fri 16/08/19 Fri 1511713 Fri 14/02/20 Fri 15/06/20 Fri 2500K/20
26/03/2019 IFC Ports & Waterways 5 @bmldmgSMﬂﬂI
» International home of openBIMs

o HEDBIRIRIITITRHERT, YuaYxs M TT5-0123b 5 —FEH 5,
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[Stage 1]
(10/2017 — 03/2019)

Project Budget

Contribution from CCCC:

Contribution from Cardiff University (in-kind - £100,000): 1 Academic; 1 RA {full time); 3 research

assistants (PhD, part time); Cardiff BIM and VR lab
Contribution from Dalian University of Tech {in-kind) : 1 Academic & a team

AEC3: Nick Nisbet
* April-Dec 2017, the value is: £ 10,320.00 {include tax)
* Jan 2018: £ 46,080 (for 24 months)

buildingSMART: Laura Mol
* Jan 2018 - £15,837.48 {for 24 months)

Roval DHYV - € 74861 {in-kind); International membership (€40,000 / year)
Waldeck - € 68872 (in-kind)

The total project value: € 2.5 M {membership fee counted 2 years in)

26/03/2019 IFC Ports & Waterways 20 buildingSMART

" International h&me of openBIM.



Stage 2 Contract Only signature required
(03/2019 - 03/2021)

* Total Project Value: ¥11.85M (in-kind: ¥4.9M)
* Sponsor one Research Associate in Cardiff University
* Sponsor one Research Assistant in Dalian University of Technology

* AEC3: Nick Nishet (about £56K)
* April-Dec 2017, the value is: £ 10,320.00 {include tax)
¢ Jan 2018: £ 46,080 {for 24 months)

* buildingSMART: Laura Mol (about £16K)
¢ Jan 2018 - £15,837.48 {for 24 months)

26/03/2019 IFC Ports & Waterways 21 buildingSMART.
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3-2-2. IPW** Taxonomy & Meronomy Developments (Alex Bradley)
Alex Bradley IZ. Taxonomy (5FEKR) DBIFIRIUZHOWTLLF D@ Y #iH L=,

Tool & Development Workflow

WP2 - Requirements , WP3 — IFC Extension
Analysis | Development

CCCC WBS

CCCC Classification 150 12006-3 based
Knowledge base

RHDHV WBS

Waldeck WBS [ P&W Knowledge base ]
Uniclass 2015

]

UK-EA Asset Register [ P&w BIMQ Guide

|IFC EXPRESS Schema
IPH1.0 MVDs

IFC IPW1.0 html
Documentation

26/03/2019 IFC for Ports & Waterways 5 buildingSMART.

= International hime of openBIM.
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® Uniclass2015, UK-Environment Agency 3 X T8 German Federal Waterways Agency /%348
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EU INSPIRE
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Object Structure & Relationships (47> = 7 MR L OBHE) OBHFRIUZOWT, BLFO@E Y
A LT,

Object Structure & Relationships

pan of.
. ISO 12006-2 Based Structure
Aggregate of one or more entities intended
Complex to serve an overall function and represents
the project in overall terms.

atan

Construction o Independent unit of the built environment
esult = with characteristic form. A discrete thing.
Resul ith chi istic fi A di hi
4\ pan of Forfils
defined by ’_(‘> A Funetien |
Elements — main components of entities
Element/ and services provided or managed
Built Space System
Function Systems — one or mare systems collected together describe an element ora
function. Systems are collections of products and assaciated aperational vehicles
part Df—]

aggregate of  associated b
Products - individual installed components to

Taols, construct a system
Promeclies Eroducts Equipment & | TEV - Mobile/ non fixed items that form a integral part of a
Vehicles system, or are required for the construction/operation of a facility.

26/03/2019 IFC for Ports & Waterways 7 buildingSMART.

= International hime of openBIM.

o 47 xr MEEIX, IS012006-2 IZFEDSWA T V=7 MEGEERIR L=,
® 7 V= MEEIT, BIFE, IComplex ). Entity/Facility] . [Built Space] . [ Element/Function] .
[System ). [Products]. [Tools, Equipment & Vehicles] ¥ X O" [Properties] @ 8 DD 7 —
TINING B,
@ X7 —7Ndart7 ML, Complex 7% 37, Entity 73 225, Related System 7% 242, Tools,
Equipment & Vehicles 7% 40 Th 5, EOMDT — 7 /VIIFHREH TH 5,

IPW - Complexes

37 Concepts

+ €030 : Manufacturing, Support & Industrial Complexes + Co-80: Transportation Complex

+ Co-30-50 : Maintenance Complexes + Co-B0-10 : Container Complexes
+ €o-30-60 ; Offshore Bases + Co-B0-15 : Cruise Complexes
|+ C0-30-70 Shipyards ] * (o-80-20 ; Dry Bulk Complexes
* Co-50: Waterway & Navigational Complexes + Co-80-30 ; Ferry Complexes

* Co-50-15 : Lanal Complexes/Networks * Co-B0-35: Fishing Complenes

* Co-50-80 ! Regulatian Control Complexes * Co-B0-25 : Leisure Complexes

* Co-50-85 : Ship Lodk Camplexes * Co-R0-85-45 ; Marina Camplexes

* Co-60: Protection nviranmental Complexes * Co-80-45-60 ; Pleasure Pier Complexes
+ Co-60-15 ; Caastal Protection Complexes + Co-B0-50 : Liquid Bulk Complexes.
+ Co-60-25 ; Erosion Pratection Camplexes + Co-B0-60 : Passenger Complexes
+ Co-60-30 : Flood Protection Complexes * Co-§0-70 : Roll-On Roll-Off Comglexes
+ €070 Pawer Generation Complexes. + €0-90: Incident Support & Defence Complexes
* Co-70-30 : Hydroelectric Complexes * {0-90-02: Air Sea Rescue Complexes
* Co-70-50 : Offshare Wind Complexes * C0-90-1& : Coast Guard Camplexes
* Co-70-70 : Tidal Power Complexes * (o-90-45 : Life Boal Statiens
+ Co-70-90 : Wave Pawer Camplexes + Co-90-55 : Navy Campleses
26/03/2019 IFC for Ports & Waterways 8 @B buildingSMART.
% Intermatioral hame of operBIM.




IPW — Marine Entities

225 Concepts

* En30: Water area entities
£1-20-05 - Anchorege
- En+30-20: Basin

» En-20-60: Navigational frea
 En32: Marine and Water Side Ent

+ En-32.07: Boathouses
+ En-22-08  Boatyards

» En-32.06  Landing Stage.
" En-3263:

ers and jerties
* En-32-63-45  Liuid Bulk Jetty

* En-32-63: Pontoon enlities

- En-32-69 - Wharfs and quays

Water Cantrol and Retaling e ntitias

| * En-34-15 Gontrol Gate ||

* En-21-2.

am
» En-34-21-10: Closure Dam
* E34-25 Draw OFf Tower

En-36 : Marine and water protection entities
+ En-36-06 : Barrier Beach

+ EN-36-10; Brekwate!
* EN-36-30-20: Flaating Breakwater

+ En-36-24 : Dalphins
+ EN-36-35: Groyne
+ EN-36-4%; Leve

+ En-36-77 : Sea dikes

: Launch & Recovery Entties
En-28-15 : Dry Dacks

« En-38-22 : Floating Docks
* En-38-32 ; Hydro Lifts

“ EN28-74 : Ship Lifts

+ En-38-75 : Slipways

+ En-80: Transport Enfities

. Flume * En-B0-70 ; Marine and wateray enitities
Outfalls + EN-80-70.11: Canal Channel
[ Reveiment | + En-A0-70-15 Ship Lacks
Sun Wiaks ' EN-B0-70-55: Navigational Channels
| + Sluices ] Non Marin Entities
:Snillays + En-10:Land Side Entties + Ens:
wg':'f it +EN-10-85 : SKerane enities © o Enss:
o+ EN-10:87 : Transfer entities © EnTO:

* En-34-33: Wells
= En-31.98-05 : Beach wells

distribution entities

+ En-10-89 : Manufacruring and warking entities

26/03/2019

IFC for Ports & Waterways

buildingSMART.

Infernatioral hame of openBIM.

IPW — Marine & Related Systems

242 Concepts

+ 5520 Structural Systems
+ 5520601 Retaining Wall Systems
+ 5206030 Embecded Retaining Wl Systems
* 55:20-60-35 : Grawity Recalning Wall Systems.
+ 5525 1 Wall And Barrier Systems
'+ 552516 ; Fixed Trafflc And Protective Barrier Systems |
* 55-25-16-75 : Rock Armour Systems.
* 55-25-16-95 : Wessel Restraint Systems
* 55-25-17 : Dam And Levee Structure Systems
+ 55:25-16 : Breakater StruCtue Srscems
* 8s-25-36: Operable Traffic Earrier Systems
+ 55-25-36.24: Dock Entrance Gate Systems.
+ 55.25:36.45 : Lock Entrance Gate Systams
- 5530 ; Disposal Systems
* 85-50-20: Drainage Collection And Cistributian Systems

* 85-50-70 ; Water Waste (drainage) Storzge, Treasment And
Dispasal Systems

« 5555 Piped Supply System
+ 555520 Gas Distribution And Supply Systems
* S5.55-20-30: Fual Gas Systams

* 55552010 Pracess Gas Systems (e.g. Argon,
Acatylene etc)

* 55-55-30 : Fire Extinguishing Systems

* 55-55-40: Steam Distributian And Supaly Systems

+ 55.55-50: Liquid Fuel Distribution And Supply Systems
|+ S3-55-70 < Watar Distribution And Supply Systems

+ $570: Electrical Systems
+ 53-70-10-05 : Backup Power Generation System

* 55-70-30-35 - High Voltage Distribution And Transmission
Systems

* 55-70-30-15 - Low Voltage Systems
- 55-70-80 : Lighting Systems.

+ 8580 : Transprt Systems

* 55.80.20: Conveying Systems

+ S-B0-20-10 : BLIK Material Conveying Systems
* §5-80-20-11 1 Carga Handiing Systems

+ 55802074 1 Shifs Transfer Syscems

- 53.80-20-85 : Vessa| Launch Systams

» 558030 : Crane And Hoist Systams

803610 : Bulk Handling Crane System:
015 : Eartainier Handling Crane Systems
+ 5580-50-50- Marine & Watanway Lift Systems

« 55-80-50-50-05 ; Ballast Water Lift Systems
*+ 55-80-50-50-15 : Dock Filling Systems
+ 55-80-50-50-75 : Luck Flooding And Emptying Systams

* 55-0-50-50-05 | Water Saving Systams

- 558070 : Rail & Track Systems
~ 55-80-70-27 : Embedded Rail Systems
* 53-80-70-05 : Latera| Transfer Track Syscems

26/03/2019

IFC for Ports & Waterways

buildingSMART.

Internatioral hame of openB

IPW - Tools, Equipment & Vehicles

40 Concepts

« TEV-30 : Lifting Appliances And Conveyors
* TEV-30-10 ; Cranes
« TEV-30-10-10-13 * Crawler Crane
= TEV-30-10-10-20 - Floating Cranes
- TEV-30-10-10-44 : Jib Crane

» TEW-30-10-10-75 - Rubber Tyred Gantry
Crane

« TEV-40-70-20 : Dredging Boats And Equipment
« TEV-40-70-20-04 1 Armoured Pumps
« TEV-40-70-20-08 : Buck how Diggers And Scrapers
* TEV-40-70-20-10 : Bucket Chain Dredgers
« TEV-40-70-20-18 : Cutter Dredgers
« TEV-A0-70-20-34 : Grab-Type Dredgers

* TEV-30-30 : Lifts, Hoists And Winches

= TEV-30-30-80 : Lifting Trucks
orklift
Straddie Carrier
each Stacker

8 + suction Dredgers.

* TEV-80-50 : Marine Operations
* TEV-80-50-05 : Barge
* TEV-80-50-10 : Crew Transfer Boat
« TEV-80-50-45 : Landing Craft
« TEV-80-50-50 : Marine Fire Tender

= TEW-30-30-50 : Winches

= TEY-30-30-90-10 - Double Drum
Friction Winches

* TEV-30-30:90.70 - Single Drum
Winches

« TEV-30-50 : Conveying Equipment

* TEV-30-50-75 : Self Prapelled
Modular Transporters

« TEY-30-50.80 : Shigyard Transporters
+ TEV-30-50-85 : Tranship Equipment

* TEV-B0-50-50 : Pilot's Boat
« TEV-80-50-75 ; Tug

26/03/2019

IFC for Ports & Waterways

12

buildingSMART.
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Next Steps

* Next Developments: gz WG T T T T T T N Gttt o
o1 OaaT : 131 Extension & Modeling | : r docimenn |
* Conclusion of taxonomy | flrc::;‘r:::.ml |
1
* Creation of Taxonomy, P B rorsdrmbous 11 T F raam ||
i WD s} ! Documentation
Meronomy & Properties report  vecns ! “ Developene i
1
! |
! i

% & 1
a2 |
Modelirg i
1

i

* Expert Panel Review of TM&P oueines
* IFC Extension Development e _-nf-"_“ -------------
* Conceptual Modelling R m;:‘:"o:i !
» Extension Authoring frestEmect |
- MVD(s) Definition Pl e
* Modelling Guidelines 2 :
* Software Development et _h:ﬁ_“_m_“ ___________ :
26/03/2019 IFC for Ports & Waterways 13 buildingSMART.

» International hime of openBIM.
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3-2-3. Spatial Structure Examples Presentation (Honglei Qin, Dan Peel)
Honglei Qin 73, ZERIEEIZHOW T, LLF D@V LA L=,

Spatial Breakdown Schema

Site L ] Site ,
Facility [ ] | 3 Eries /*\
Facility ./ i
Facility part L ] [ ] b
/ ™
Region/Storey [ ®
Assembly
/ Assembly (5
Element
Element
Part Part (9]
Commeon schema generic spatial breakdown Ports & waterways spatial breakdown requirement
32712018 IFC Porls & Waterways bUi|diﬂgSMﬂRT.

= Internalional h@me of openBIM.

® /DXL, IFC @ Overall Architecture 72 =7 N TIER L7Z 6 2D LA ¥ —0 572 522k
gz R LTV 5,

® DXL, [Requirement Analysis Report] (23T, IPW OFF# L LT HEAEKRL~L)
ZBMULIE T OOV A v —0b b ZZREEEZ R LTS, (BB « KEEHEE DI DO fERR ) D
R E %5 Complex THAHZ LA L T D)

® Complex (#HEK) 1%, IfcPort, IfcWaterway. IfcShipLock 35 X O IfcShipyad @ 4 %47
XA TITFFO,



DONT, vy uy T OZEREE L KEOZEMEEIZOWT, Lo v il L,
® Facility (Ship Lock) . Facility Part (Lock Head) . Assembly (Lock Head Frame, Lock Gate)
ZB84 % IFC A7V =7 N ORERBI,

Spatial Example - Lock Gate

Complex
Facility
LI T T T = T d 1
i i 5 N erthing illing an:
Facility Part / Region (Water & Land Field)| = [=]
l—|—|

T T T T T . T T T T T 1
Element i
Element Part L-

3272019 IFG Ports & Waterways @buildmgSMHRT.

International hme of openBIM.

Spatial Structure

Within Ship Lock complex, there are facilities
such as Lock and Ship Lift, etc

Complex Ship Lock

[ I ]

Facility Lock Ship Lift ] [ ]
Ship Lift
3/27/2018 IFG Porls & Waterways @buildingSMﬂﬂT.
= Internalional hame ol openBIM.

Spatial Containment: Lock Gate - Element

Top Pivot
T e o O
Spatial Containment: Lock Gate - Element
Axle | |y | | St Connecting
Bridge ')
e 2
272019 IFC Parts & Waterways .'f B

Gate Hoist

Bottom Pivot

Water Stop

3272019 IFC Ports & Waterways building SMART.

% Insrmaional hime of comlh.



® Facility (Improvement Structure). Facility Part (Revetment, Dike) (2R3 5 IFC 47
=7 N ORI,

Spatial Example - Waterway

'
Facility Part / Region (Water & Land Field) |
[
‘=

32712019 IFC Ports & Waterways @ buildingSMART.

Internalional hcme of openBIM:

Spatial Containment: Revetment - Facility Part / Region

Revetment Low Water Platform

/

Capping Stone

Faolty  assemby  Element

Element
Part

Slope Revetment
(Inc. Armor)

Revetment Toe

TeElementAssambly |

" PradefinedType = Slope Rovetmant i VoA

J HcElementAssembly
PredefinedType = Capping Stone

ficimprovement StiucturePart
PredafinedType = Ravetment

TcElementAssembly
“| PredefinedType = Low Water Platfor

T rcBememAssembly |
PredefinedType = Revetment Toa

342712019 IFC Ports & Waterways @ buildingSMART,

International hune ol openBIM.

® Facility (Navigational Aids Facility) . Facility Part (Bouy, Lead Mark) (ZE89 % IFC %
7 =7 N O,

Spatial Example — Waterway

.
Facility Part / Region \-
.

emert | L-

T T T 1
n
1 r T T T T 1
. Lantem . —
Frame Lantern Bl Sign Foundation

342712019 IFC Ports & Waterways @ buildingSMART.

Internalional hcrne ol openEBIM.



&IZ. Dan Peel 78, Dry Dock O ZEf#&i& 2>\ T, L FO@ Y §iH L7=,
® Facility (Dry Dock). Region (Dock Wall, Dock Floor, Pump House, Entrance. Gate) (Z
DWTHA LT,

Spatial Example — Dry Dock

1
[ T T 1
I

Facility

Quay Block Shop Dry Dock -

T
Pump Entrance
Dock Wall Dock Floor Works Dock Gate

1
T | T ]
T 1

Region

[
ASSembly peckCope ey
!
[ 1 |

Dockside Landside
Element Crane Rail Crane Rail
Piped 1 Bl Hauling in

Part J— Bollard Rail

3/26/2019 IFC Ports & Walerways bui |diﬂgSMﬂﬂT.

= Internalional hdne ol openBIM.

Facility = Dry Dock, Region = Dock Wall

26/03/2019 IFC Ports & Waterways 4 buildingSMART.

. Internatioral hame of openBIM.

Facility = Dry Dock, Region = Pump House

26/03/2019 IFC Ports & Waterways 7 @B buildingSMART

Intermatiora hame of oper Bl



3-2-4. Geotechnical Developments Update (Nick Nisbet)

Nick Nisbet 73,

ElementAssembly
hasSubType StrataAssembly (abstract)
isDefinedBy StrataAssemblyCommon
isDefinedBy Uncertainty
isDefinedBy Risk
hasSubType BoreholeAssembly

isDefinedBy BoreholeAssemblyCommon

hasSubType GeosliceAssembly
hasSubType GeomodelAssembly
aggregates Element

hasSubType Stratum (abstract)

isDefinedBy Uncertainty
isDefinedBy Risk

Common Schema CTHH SN TWAHBEET LIZHOWNWT, L TFD#E

Completed

« Express schema (.exp) /
« Pset/QTO (.xml & .html})

On hol
« BIM

d
Q

+ UML

+ ifeD

oc

?

isMeasuredBy (Linear/Areal/Volumetric)StratumBaseQuantities

hasSubType SolidStratum

isDefinedBy SolidStratumCapacity
isDefinedBy SolidStratumComposition

hasSubType WaterStratum

isDefinedBy WaterStratumCommon

hasSubType VoidStratum
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