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Abstract

Building Information Modeling (BIM) has made one of the most significant
and fundamental changes in the construction industry and has led to more in-
depth collaboration among project stakeholders.

Large infrastructure projects differ from other construction projects, mainly
because of their size, complexity and length of time frame. Coordinating these
intense projects can be a challenge, particularly across multiple teams that are
likely to be involved. However, Building Information Modeling (BIM) can
help solve some of these problems by facilitating a collaborative environment.
BIM for infrastructure projects helps ensure that the design, construction and
management of large-scale infrastructure projects are more efficient, accurate
and timely than traditional delivery methods.

The aim of this research is to find a simple guide for project parties and
workers in the field of infrastructure projects and to show its benefits,
importance and use in this type of project, and to analyze five international
projects that used BIM to find solutions both during design, implementation
and operation, and to benefit from their experiences .

Although there are obstacles to the use of BIM practices, which are due to
several reasons, the most important of which is the rarity of qualified
personnel in this field, but the near future promises to use BIM systems on a
large scale in infrastructure projects.

Key Words

Building Information Modeling, Infrastructure, Civil Information Modeling, Civil 3D,
Transportation
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Full word

Virtual Design and Construction

Building information modeling

Architecture, Engineering,

Construction, Owner and Operator

Common Data Environment

Computer Aided Design

Infrastructure-Building information

modeling

Architecture, Engineering,
Construction

Civil information modeling

industry foundation classes

Level of Detail

Return on Investment

IPD Integrated Project Delivery
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Categnrization of civil infrastructure faciities.

Categories of civil infrastructure Domains

I 1) Bridges
I ] Roads
m 3) Railways
v 4) Tunnels
5) Airports

Transportation infrastruct ure

v &) Ports and harbors
7) Power generation
Vi 8) Oil and gas Energy infrast ucture
9] Ming
VIl 10)  Utility Utility infrastructure
VIIl  11) Recreational facilities Recreational facility infrastructure
X 12)  Water and wastewater facilities Water management infrastouctuse

13) Dams, canalsand levees
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Relationship between CIM uses and facility delivery phases,

Jalsilly Ll sSlaall (H)
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M uses

Facility delivery phases

Phase 1

Conceptual design

Phase 2

Phase 3

Detailed design and documentation Construction

CEErR==I0OommOnNnm>

Visualization

Lifecycle information management
Design review

Computational fluid dynamics
Structural analysis

Sunlight analysis

Traffic flow simulation

Environmental simulation and analysis
Qash detection

Schedule modeling (4D)

Cost estimation (5D)

Quantity takeoff

Constructability analysis

Crane operation simulation

Virtual facility Inspection
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* 3D block model

LoD100: |, Analysis and simulation based on shape and location

| Architectural
Design

* Generic clements
* Approximate analysis and estimation of quantities

LoD200

* Detailed and refined assemblics
oD300 - SUrins
L * More accurate analysis and estimation

* Construction-level detailed components
LoD400 = Inner structure and sub-components
* Precise analysis and simulations

| Structural &
MEP Design

* As-constructed model with photorealistic effects
LoD500 = Semantic information for FM, e.g. inspection history
* Sensing data

N i777

Note: LoD500 model picture is provided by Autodesk.
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Relationship between OM uses and LoD,

Levels of development (LoD

Mo, CIM uses LoD100 LoD200 LoD300 LoD4D0 LoDS00
A Visualization W ol ol ol W
B Lfecycle information V ol ol ol W
management
C Design Review Vv ol ol ol W
D Computational fluid I v v v f
dynamics
E Structural analysis v v v
F  Sunlight analysis W v v v v
G Traffic flow simulation ol ) ol : W
H Clash detection y ol : W
I Environmental simulation v v v v
and analysis
] Schedule modeling (4D) v v v v
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L  Quantity takeoff v v v v
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N Crane operation simulation Vv ol ol ol W
O Virtual facility inspection W
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Major software vendors and tools for CIM.

Gvil Infrastructure

Recreational Water Are AP or
Transportation  Energy Utility Facility management SDK*

Vendor Software tool infrastructure  infrastructure infrastructure  infrastrudure infrastructure  available
Autodesk  Revit v v v v v v

AutnCAD v v v v v

AutoCAD Map 3D v v v v v

AutoCAD Civil 3D v v v

Autodesk InfraWarks (formerly Infrastrocture Modeler) v v

Structural Bridge Design v

AutoCAD Utility Design v

Autodesk 3ds Max Design v v v v v v

Mavisworks v v v v v v
Bentley RM Bridge, LEAP Bridge, LARS Bridge v

Power Rail Track, Power Rail Overhead Line, MXRAIL v

Power InRoads, Power GEOPAK, MXROAD, and Powe rCivil v

FlantWise, OpenPlant, AutoPLANT, and PlantSpace v

HAMMER, WaterCAD, WaterGEMS, SewerCAD, SewerGEMS, v

Gvilstorm, StormCAD

Microstation v v v v v v

AECOsim Building Designer (Bentley Architecture, Structural v v v v

Modeler )

Pros teel v v v v v

Bentley Substation v v v ) v

Bentley Mavigator v v v v v

ProjectWise v v v v v v

AutoPIPE and STAAD Pro v v v v v v
sl SAP2000 v v v

SiBridge v v
Tekla Tekla Structures v v v v v v

Tekla Bimsight v v v v v
Graphisoft  ArchiCAD v v v v v v
Vioo Vico Office Suite v v v v v
FORUME  UC-win/Road v v

1. APL: Application program interface
2 5DK: Software development kit

4 a8, Jgaall
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Autodesk® AEC Collection, Autodesk® 3ds
Max®, Autodesk® AutoCAD®, Autodesk® BIM
360°® Design, Autodesk® Civil 3D®, Autodesk®
InfraWorks®, Autodesk® Navisworks®, Autodesk®
ReCap™, Autodesk® Revit®, Autodesk® Forge
Infrakit, Gemini VA, Synergi Life
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Cases of infrastructure projects

No. BIM Uses Project Project Project Project Project
1 2 3 4 5

A Visualization v v v v v
B Lifecycle information management v v v v \'
C Design review v v v v v
D Computational fluid dynamics
E Structural analysis \' v
F Sunlight analysis v v
G Traffic flow simulation v v
H Environmental simulation and analysis v v \4
I Clash detection v v v v
J Schedule modeling (4D) v v
K Cost estimation (5D) v v v
L Quantity takeoff v v v v v
M Constructability analysis
N Crane operation simulation v
0 Virtual facility Inspection v v v

Asadl) Zpuhall eV 8 BIM claladsinl can Jsas

| Page6?



BIM Uses Chart in Infra Cases

W Visualization

m Lifecycle information management
m Design review

oY Y Computational fluid dynamics

B Structural analysis

o0 %\ Y M Sunlight analysis

W Traffic flow simulation

%\ + %e
oy %y /® B Environmental simulation and analysis

M Clash detection
B Schedule modeling (4D)

M Cost estimation (5D)

W Quantity takeoff

M5 Hsaill A JeVU 5 sa sall o jliiall 8 BIM lelaainl FST o Jsaadl s (i LS
1a O dxdgie 5 dgihaie il a5 LSl ) a0 5 asanalll dral yo 5 8Lall 5 50 il laa
2 28 Jsaall cuun & g pdiall Bln 3 50 Jal e alaaa (G padiin Cilaladiny)

araaill dan jay ysealll (il 2V Filall (L) ol dadaill 4 W) dal jall 8 padid o

Jols W sgual £ 5 puliall 3 Galelall 4 yidie iy BaclE Ly 55 gd Blall 55 50 Cila slra 3,100 Ll
& sl 31kl G il slaall

G 3 sally 58 5 ile bl | g iy Y Guagiall maal 5 Jaad) g 68 LSl 21 Al Ll

Ciaal (oS g Dl i) 5 daduall o jliiall dala il SIBIM dxeal (520 20 Jsaall 134
Al ) e o) il asen s Ol AN aen & (Guka

|Page68



:w\ @JW\ gé LOD Z\QJJ —322

g9 JS 4l Jial Il LOD 4a o Jsaadl

Cases of infrastructure projects
Project Project Project Project Project
1 2 3 4 5

Levels of development

No. (LOD)

LOD 100

LOD 200

LOD 300 \

LOD 400 v Y
LOD 500 \4 \4

g A WN B

LOD Chart in Infra Cases

Project 5

Project 4

Project 2

Project 3 ]
I
I

Project 1

1 2 3 4 5

LOD500 mLOD400 mLOD300 mLOD 200 LOD 100

) @ ias LOD3 (e BB @llia 5% o Juads ¥ 8 (e VL 33 53 sall a jliiall (e zliiaYl
BIM clladind (e a2 S e Jganlly dadaill o AN sl Je J gpaall dgadl)
‘_A:;\an E‘)JS..JAS‘

|Page69



Awadl) p il 8 Aadiieal) alid) —3.2.3

Cases of infrastructure projects

‘Wendor Software tool
Project 1 Project 2 Project 3 Project 4 Project &

Fewit
AurcCAD
AutoCAD Map 30
AutoTAD Civil 30

Autodesk Autodesk Infra'works [Formerly Infrastructure Modeler]
Structural Bridge Design
AutcCTAD Utiliey Design
Autodesk 3ds Max Design
Mavisworks
Eentley BM Eridge, LEAF Eridge, LARS Eridge
Fower Rail Track, Power Fail Owerhead Line, MERAIL
Fower InFoads, Power GEOFAE, MEROAD, and PowerCivil
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