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=4 3| A} =7} A4 ] Z(USD, mil)
AECOM Technology Corp. USA LA 91.0
2 The Louis Berger Group USA Morris town 70.6
L e | wom | am | s
4 COWI AJS Denmark | Kogens Longby 37.8
5 Hatch Group Canada Mississauga 34.3
6 CH2M HILL USA Englewood 30.1
7 Halcraw Group Ltd. UK London 23.2
8 Jacobs USA Pasadena 23.0
9 Ramboll Gruppen A/S Denmark Virum 22.6
10 Mott Macdonald Group Ltd UK Croydon 22.5
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Muara-Temburong Bridge®] PMCAIg ol #od3stal A&
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W A3 Aol 742 A A= (Consultancy Fee)o] ® ol X

¥ EU9 LAPANE AR D AFE 7H @ol B3 3|Abolu, 3|AFRIE Zol
ICE(=8 A A A E, Independent Check Engineering)ell F8 #HAIS 7FA 1 9l

% Wrk=Le] Ramboll Groupe ERtw @ A4 Woy dsust Adn 5 S5
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e Stone cutters Bridge(Z3&, 2004-2008)
- Consultant: Arup+COWI, Design Concept: D&W, Checking Engineering
- Mott Macdonald

Mott e Tsing Ma Bridge($-&, 1992-1997)
Macdonald - 7+ZAA: Tony Gee and Partners, Design: Mott Macdonald, ICE: F&N
(OR'9) e Millennium Bridge(d =, 1996-2000)

- 7+Z4AA: Arup, ICE: Mott Macdonald
e Kayang Bridge(g=, 1995-2001)
- Consultant: Mott Macdonald

e Stonecutters Bridge(&-&, 2004-2008)

- FRAEAA
Arup e Muara-Temburong Bridge(¥-F1}e], 2013~)
UK - PMC, 7+x4A 53

e Oresund Bridge
- FRAA 53

e Stonecutters(¥3-, 2004-2008)
- Design(+D&W+F&N) <=3}
e Dong Hai Bridge(#3l, 2002-2005)
Halcraw - Consultant(+Shanghai urban) <3}
UK e Incheon Bridge(<13d, 2005-2009)
- 7 ZAA: Chdai+A 4, ICE(+Arup) <33
e Chong ming North Bridge
- AA): COWI+Halcraw+ Shanghai Municipal Engineering

U%gﬂssggtt e Rama VIl Bridge(#=, 1999-2002)
UK - FZAA!: Scott Wilson+B&T, T A}l Epsilon+Halcraw
e Skarn Sundet Bridge(x=Z¢l°] -1991)
- 7). Johs Holt A/S, ICE: COWI
Busan-Geoje Bridge(3-4F -2009)
COWI A/S _ .
(Denmar{O ARkl - A <4=nl Great Belt East Bridge(qlvh=)

Oresund Bridge(2~¢ gl-=ln} =)
Little Belt Br.(slu}=) ForO Bridge(%lv}=), Hoga Kustem Bridge(2=< =)
Gibraltar Strait Br.(Spain-Morocco), Pont de Normandie(3<), Stone

_‘I‘I_
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Cutters Br.(33%), Chacao Channel Br.(Z#]), Paranaiba Br.(B.z}4d),
Yongjong Grand Br.(th3g9l=), Nelsen Mandela Br.(go}&), Second
Oricono Br.(wldlF=<de}), h}np3st 2nl, Sheich Zayed Br.(o}solln] ]
o] E), Sutong Br.(%=), Nanjing Yangtze River Br.(5=), Messina Strait
Br.(e] B} &]), Sungai Johor Br.(2H#] o] Ao}

- Fixed Link F/S

e Subiya Causeway(F¢lle]E) e Limerik Southern Ring Road(e}d =)

e Sitra Bridge Replacement(¥}#]<l) e Qatar-Bahrain Causeway

e Fehmarn Belt Fixed Link(Z ¥ -tlv}=)

e Southern Short cut Motorway(Ej=})

- ZI3YERF U TFAdAEAGService Life of Concrete Structures in
Bridge)

e Sutong Br, e Nanjing Yangtze River Br.

e Stone cutters Br. e Busan-Geoje Br.

e Replacement of Sitra Br.(H}#l)l) e Lusail Development

e Great Belt East Br.(1991-1998)

- AA COWI, Y=gl Dissing+Weitling

WSP Group |e Tsing Lung Bridge(&-%, 2002008)
(UK - A7 Brown Beach+Chodai+Maunsell, M&E A A: WSP Group
e Bai Chay Br.(W|Ed 315, 7%t 453m Ab-dal)
- A7: Hyder+¥d B o &2 AF4+PCl
Hyder e Chi Feng Br.(5=)
Consulting - AA
Ltd (UK e Malaysia-Singapore Second Crossing(1997)
e North Middle Ring Road Br.(2010)
e Sheikh Khalifan Bin Salman Causeway Br.(2003)
Systra(France) | ® Yamuna River Signature Br.(India)
e New Tacoma Narrows Br.(2001-2007), 733t 853m H<xul
- A A HNTB+Parsons Transportation Group
e Charles River Br.(Leonard P. Zakim, Bunker Hill Br.)(-2005), 733t
Parsons 227m A
Transportation | - A7A]: HNTB+Parsons Brinkerhoff
Group e Saint Francisville Br.(John J. Auduon Br. 2006-2010), 5733t 482.5m A}
(UsA) 2l
- A B&T+Parsons Transportation Group
e New Carquinez Br.(-2002), &4l
e Lion Gate Br. As/MA44, A5+
e Cauyuanba Bridge(2002008, Chonging, =) Arch Bridge
- 7). Chonging Communication Research Institute+T.Y.Lin International
T.Y.Lin e Hoover Dam Bypass-Colorado River Bridge(2005-2010) Arch Bridge
International - AA: T.Y.Lin International, A& #: OPAC Consulting Engineers
(USA) e Nanjing Second Yangtze River Br.(1997-2001), AFgxl

- A Highway Planning and Design Institute - ICE: T.Y.Lin

International

_‘|2_
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e San Francisco-Oakland Bay Bridge(Self-anchored Suspension Bridge)
e A7 T.Y.Lin International - Consulting: Weidlinger Associates

e Rion-Antirion Br.(Harilaos Trikoupis Bridge)(1999-2004), ©}7 2+ A (5
747k 560m) L=286+3@560+286=2,252m)
- A7) Ingerop - ICE: B&T - Construction Engineering: Ingerop
e Golden Ears Bridge(2006-2009),
O A L=121+3@242+121=968m
- AA: B&T - % Engineering: B&T+LAP
e Saint Francisville Br(John J. Audubon Br.)(2006-2010), ®] A A3 7, A4

Buckland & (574 7+483m)

Taylor Ltd - A7A: B&T+Parsons Transportation Group
e General U.S Grant Bridge(2001-2006), AFgal(F73F 267m)
- A7) HNTB - Construction Engineering: B&T
e William Natcher Bridge( - 2002), A}7&x2, L=152+366+152=670m
- A7): Vijay Chandra - Construction Engineering: B&T
e New Carquinez(Alfred Zampa Memorial) Bridge(2000+2003), & <=1,

L=147+728 +181=1,056m

- AA: OPAC Consulting Engineers - Construction Engineering: B&T
e Red River Bridge(Thanh Tri Br.), Wl Ed
e BayChay Br.(MIEY)

PCI GrouP e Rades-la Goulette Br.(Tunisia)

(Japan) e Suez Canal Br.(Mubarak Peace Br. ] E)
Funded by |e Chroy Changwar Br.(Cambodia)
JICA, e Guadal Canal Br.(Solomon Islands)
JIBIC e Ampera Bridge Rehabilitation(Indonesia)
e Rama-IV Viaduct(Thailand)
e Meghna Gumti Bridge(Bangladesh)
Yachiyo
Engineering |e Second Penang Crossing F/S(2000-2001, Malaysia)
(YEO)

- Aol En T 39 A WES fste] Ile] A JAIES 59 9 22 3
9 AclgwF Alel AT A glon,

- wFApsh sazte] Aed QA REshel e A FRAC B3l =
FEATE AASt ol& HBCE EXAFEE AAY F Jde A=V AF
Falel AAsh tiio), Aol Bne) FEFo) e AW A=W 45H7)
g L&A E WYY 7 de AFVH EYEFA AFY AAYH JleY &
Fol Rty 9.

_13_



<& 1-3 =4 2AIAF sie] Alcleud AFY A1 %
A 27} Ll FAH]
Economlc and social fgasﬂ;nhty study, initial Ministry of Transport and US$ 52~

planning and cost estimating for causeway Oman Communication (MOTC)

between Shanna and Masirah Island 65

Construction of Bridge Link Across Sungai MOD (Ministry of
Brunei from KG. Sg. Kebun to Jalan Development), Brunei
Residnecy Darussalam
Brunei Economic
US$ 30¢]

Engineering Design and Tender Assistance
and Construction Management Services for

Development Board;

BEDB

Proposed Construction of Pulau Muara Besar
Bridge, Road and Utilities Brunei
Public Works Department
Proposed Temburong Bridge Project - .
Independent Checking Engineer (Works Ministry of Development
Packages CC2, CC3 and CC4) Negara Brunei
Darussalam
Bangla :
Padma Multipurpose Bridge Project BBA (Bangladgsh Bridge US$ 29¢]
Authority)
desh
3rd Bosphorus bridge
Turkey MOT of Turkey US$ 259
(The North Marmara Motorway Project)
Hung Ha Br1<jge Construct}on PrOcht R . Ministry of Transport; US§ 11.7
Consulting Services for Detailed Design and | Vietnam .
. - Vietnam o
Construction Supervision
Consultancy Services for Vamcong Main Cuu Lors Corporation for
) . . . Investment, Development | US$ 1,339
Bridge and Approach Bridge Construction Vietnam .
. . ) and project Management s
Project (Detailed Design)
of Infrastructure
Consgltancy Services fo; Constructloq Uganda National Road USS 1.35
Supervision of the New Bridge Across River | Uganda .
. . Authority (UNRA) o
Nile at Jinja
Canada | Pacific Northwest LNG -

Suspension bridge of the Lelu Island LNG
Bridge in Pacific Northwest Project

_14_
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AolE wF o] A IE Bl 7le A=E A d diF

O Z=8 =719 A AXAA] 7% ofdriel W3}

- m]=2] E-construction (2016), ¥¥°] i-construction(2017), <§=2] Digital Built
Britain(2015), A7} 29| Digital Twin(2016) 5 =7}¥E =2 M ADAZe 7]&
AAY ARE AT 2L HIE A= 3 137 FEE S F 85 AT
o] Mg FolojA thgo] Badgt

- GFN Hzo ZEAECA Level2 BM Z2AE 59 58L& A Fol 44
o8 ase At 51 U3 AH =4S B FAss Zedest 3vbsa
glof AZE 7% AMos 4TS 3] A4YL. ot HAF AMY IAEol

FEste AFF ARAZAIAE FOT JFE BAE ado] Hu UL

- mjZ1x]e]  m A r|E RuAQ016)91A4  High-definition surveying and
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Deliverables

Timeline

BIM Execution Plan (BEP)

Pre-Quality Stage

Final BIM Execution Plan

Within 4 months of appointed date.

Master Index Document Register (MIDR),
Asset Information Model Register (AIMR)

Within 4 months of appointed date

BIM Design and Drawings Quality Checklist Plan

Within 4 months of appointed date

Designs and Drawings (Plan & Profile),

Uniclass, COBie, design intent files, 3D models
and PDFs, calculation sheets, design reports,
clash detection reports, Software native files
Reinforcement models, Asset information
spreadsheet with attributes, LOD spreadsheet,etc.

Along with submission of Designs and
Drawings

4D & 4D Cost, Construction Logistic SchedulingPlan

Along with submission of GFCs and
before start of Construction

4D & 5D Cost, Simulation Models in all respect.

Before start of Construction

Record Model(s) and As-Built(s), Uniclass, COBie
(Construction and Operation Building Information
Exchange Spreadsheet), LOD spreadsheet and Master
Document Register

As per Project Schedule
immediately after completion of the
Scheduled task.
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Contract Mo. NES2DMTIOT

Particular Specification Cross Bay Link, Tseung Kwan O —
Appendix 1.38 Elain Bridge and Associated Waorks
7. Common Data Environment (CDE}

T4

7.2

7.3

T4

7.5

7.6

7.7

7.8

The Contractor shall express the CDE approach in the BIM Execution Plan which shall
include, but not be fimited to, the following:

Maming Convention

The Contractor shall propose the model naming standard to the Project Manager for
acceptance.

Revision Control

The Contractor shall define the process of revision control for the project information under
work-in-progress (WIP) to be shared, published and archived dunng construction stage.

CDE Structure

The Contractor shall propose data segregation and CDE management structures,
processes and procedures fo ensure proper information exchange between the Contractor
and the Project Manager. The proposed management structure shall be expresszed in the
BIM Execution Plan. The Contracior shafl propose the CDE structure for the acceptance
by the Project Manager and state in the BIM Execution Plan.

Access Control

The Contractor shall establish an access control matnx that cleary specify user access
right of the folders and files.

BIM Collaboration Methodology and Workflow

The Coniractor shall describe the collaboration methodology and workflows inciude
change tracking, communication protocels upon uploading, security and upload protocols
{e.g. frequency and any deviations). CDE protocols and information exchange shall follow
a similar process as described in PAS 1192-2. The Confracior is required to provide CDE
technical support when needed.

3D Based Collaboration

The Contractor shall propose 3D based collaboration platform for the Project Manager for
review and acceptance in order to facilitate 3D coordination and collaboration with
stakehoiders.

Maodel Information Sharing

The Contractor shall setup a workflow of model information sharing to facilitate
Coordination Meeting (mentioned in Section 2.4 (b)). The Confracior is responsible for
managing the models in the collaboration platiorm and keeping the federated models up to
date. The Contractor shall configure its attribute data in its models to align with the data
exchange reguirements and formats.

Project Archive

CDE data shall be archived and transfemed to the Project Manager's preferable media or
server upon Completion.

<3 2-14 CDE QA AECOM>
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Catar Railways Company
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1. GENERAL
1.1 Purpose
111 This Building Information Modelling - Standards, Methods and Procedures

(SMPs) describes the use of computer aided design (CAD), geospatial
information (GIS) and building information modelling (BIM) for the work under the
Contract.

| 2- These SMP's shall be used as a reference for the Coniractor to develop specific

| Work Package SMPs that shall detail the specific CAD/GIS/BIM software and

| Electronic Content Management System (ECM) software usad within the Work

| Package to conirol the specific BIM and CAD process. The outputs from this

| ECM system will be drawings as PDF's that will be input to the contractors EDMS
system for distribution.

113 SMPs establish the methodology for managing the production, distribution and
quality of the design information generated by CAD, GIS and BIM systems, using
a disciplined process for collaboration and a specified file and model naming

policy.
1.2 Scope
1.2.1 This BIM SMP outiines the roles and responsibilities that are necessary for a

successiul collaborative Building Information Medelling approach.

1.2 The Commaon Data Environment (CDE) is mandated for the structure and the
controlled sharing of the building information with known provenance and status
in a multi-disciplinary environment.

1.23 Contractors SMPs are required to control the production and coondination of the
design information within each Works Package.
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- o] &2 SMPs & E5A BIM3} CAD 3A9 AAE A g #71A del EF
CAD/GIS/BIM A2 ES9j o]} ECM(Electronic Content Management System) A EJ]
E AHE3E A 71A SMPE JNEete AlkAE A% FEE o]l &HH, ECM
AN2dl o2 HE S AAEL F5& AT A EDMS(HAAHE A #eE]) A 2~dHog
Y=+ PDF9Y =do] & A9

- CDE(Common Data Environment)= &2 374 WolA X< Ae7 ¢85 +%

g3 dgAne] AW FHE A3 BEHY.

1:3 Definitions
1.31 The following terms are specific to this SMP: ‘
m) Common data environment (CDE) — A single source of engineering |‘
information for the project. It is used to collect, manage and disseminate all |‘
relevant approved project documents. l\

n) Drawing definition — Drawing file which defines and constructs the
compaosition of a drawing ready for documentation production.

a) Drawing file — Native CAD file, usually in 2D form.

pl Drawing rendition {DRG) — Qutput from a drawing definition, drawing
renditions provide static ‘snap-shots’ in a form that enables the information
q) ECM (Engineenng Content Management) — A set of hardwarefsoftware ::}
and processes that control the engineering content of CAD models and |\
drawings together with their versions within the constraints of the common |\
data environment.

i i i i R CTIVHEIIERL e i s A i sl

r Geospatial System — Name or description of the system of spatial
referencing by coordinates used for geographical information - Qatar
Mational Grid 95 (QNG 95).

- CDE(Common data environment) — Z2AEo] 3l A=Y
AL oA EE #HEHE $UH TZAE BEAES RO

o A&,

- ECM (Engineering Content Management) — dukz <l Hlo]g 379 Az ol
A WA g7 CAD g 9 =99 X Yoly AH=E Aojste st=dol/ax
Edo)/EAe JE
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-------------------------------‘

1.4 Responsibilities
143 The Contractor shall provide:

a) A structured BIM approach to the production of all required design and as
built data and information for these Works under the Confract, modelled on
BS1192 Collaborative production of architectural, engineering and
construction information; Code of practice;

) Evidence that an all discipline integration, coordination and resolution
process has taken place in a collaborative 3D object orientated CDE, the
outputs of which meet or better the Employer's Requirements;

c) A single software/ardware platform across the entire Work Package, in
that any software used shall he consistent with the principles of the sharing
of multi-disciplinary object data in a CDE; That data shall include geometry
and object attributes;

d) Compatibility between software and hardware platforms, including
processes for any interfaces with other Work Packages, as to ensure
seamless integration at all areas of overlap;

e)  An Engineering Content Management System (ECM) which shall be
configured to the CDE workflows consistent with those set out in BS1192;

] Suitahility trained personnel with the appropriate capabilities to execute the
specific roles and responsibilities as outlined this BIM SMP, CAD and GIS
manuals contained herein;

Q)  Access io the (ECM) for the Engineer,;

h)  Structured data sets at:

i. Detailed design stage 1;
il Detailed design stage 2; and
ili.  As-built drawings.

i The data sets shall include all plot composition files and associated
references, all models and associated references, all associated object and
attribute data in mandated format; All renditions of the above (PDFs) all as
listed in the Master Document Index (MDI};

[} A copy of the database from the ECM system and its files store;

k) All data in a structured (Level/Layer/Filename) format consistent with UK
AEC Uniclass, this BIM SMP, CAD and GIS manuals contained herein;

1) All As-Built data in a structured (format) consistent with the Construction
Operations Building Information Exchange (COBie) format;

m) SMPs for the entire scope of Works which references the prefermed
software/hardware solution, and further references to the Qatar Rail BIM
SMP and CAD Manual, and all processes described in BS 1192 and the
CDE. )
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] 15 Common Data Environment (CDE) |

| i

i 151 The Conftractor shall produce CDE information sufficiently detailed fo produce |

i traditional drawings or decuments as views of multi-authored data. |

By e Contractor shall develop and utilise a su e Engineering Conten

| 152 The Contractor shall develo d wuili itable Engi ing Content i

| Management (ECM) sysiem that allows for a suitable permissions matrix, i
workflow, referencing, version control, process and information hierarchy that is

| rkfl ferenci i trol nd information hi hy thatis |l

consistent wi e principles e r all models a rawings.

| istent with the principles of the CDE for all models and drawi i

| i

153 The Contractor shall provide access to the ECM system for the Engineer. |

I N N N S S S S B B S B B D B D B D B B B B B B B B B B B e e e

- CDE (Common Data Environment)

151 A%fA= CDE ARE Aabsty] fls) ofglo] 247 dolE e ARoA &
=T

©

152 A-ds A mElX, A[JssE, 3 L
CDEe] &gt dXst= Z=2EAZ~ 2 AHH AAE F&st= AT ECM
(Engineering Content Management) Al =8-S 7 2 o] &afoF 3o},

1.5.3 AA= ECM Alz="loll tidt HZdge dAAY oA AlgaloF gt
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FHslol drtn WAL gor, BM 29 A%, 28, 24 2 5% Ay A=
SHCIH A (CDE)E $aiA Fr=ojokdtha WAIskaL A=

>

_68_



O [chwt]
W3 . MOTC
4™ : Construction of Danjiang Bridge and Connecting Road Network
HFEE 0 20160 =(A 3 EA)

Chapter 01304
Building Information Maodeling

This chapter is an update:

1. General Rule

1.1 Chapter Summary

This chapter underscores the various works needed in Building Information Modeling (Hereinafter, BIM
modeling) in managing the BIM modeling at construction stage. The various works include but not
limited to: BIM cloud collaboration platform at construction stage, BIM construction modeling
production, maintenance, update and application, submission and hand-over; Moreover, using BIM
modeling to perform building progress simulation, construction simulation, impact check and quantity
output, and the likes.

’
I 2. Product

I 2.1 BIM Cloud Collaberation Platform
|

I Contractor may undertake the BIM cloud collaboration platform [Dassault 3DExperience) of design stage
and continue to maintain, update and integrate at construction stage. The BIM modeling in this project |

shall all be constructed and stored directly in the said platform. Contractor shall provide the Owner and |

[Rep——

| design supervision unit the accounts (at least 6 accounts), involving them in collaborative and reviewing I
I work. The account functions include: Browsing and reviewing function (at least 6 accounts), editing and I
: managing authority (at least 1 account). i

i

| if contractor intends to use other BIM cloud collaborative platform, it has to be that of identical |
functions as the BIM cloud collaborative platform used at design stage, e.g. BIM directly opens up ||
| functions like BIM modeling, editing, updating and integrating, version management function, able to be I
I used internationally, plus providing the Owner and the supervision unit accounts, invelving them in
I collaborative and reviewing work. The functions of account include: browsing and reviewing function (at i

least 6 accounts), editing and managing authority (at least 1 account). ]

- 2. AE
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