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Research area: Construction Modelling & Artificial Intelligent Applications
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Main Outlines:

1. BIM Concepts

2. Tools of Building Modelling

3. Virtual Reality Environment and PM
4. Consiruction Applications



1-BIM Concepts:
What does BIM mean for Civil Engineers?



Essential Elements of BIM
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BIM nD Terminology I



Minimum BIM requirements

Data Richness. < Delivery Method.
Lifecycle Views. < Graphical Information.
Change Management. < Spafial Capabillity.
Roles or Disciplines. < Information Accuracy.
Business Process. < Interoperability/IFC
Timeliness/ Response. Support

Delivery Method.



2-Tools of Building Modelling:

Architecture

Autodesk Revit
Graphisoft ArchiCAD

Nemetschek Allplan
Architecture

Gehry Technologies - Digital
Project Designer

Nemetschek Vectorworks
Architect

Bentley Architecture

4MSA IDEA Architectural
Design (IntelliCAD)

CADSoft Envisioneer
Softtech Spirit
RhinoBIM (BETA)

» Structures

» Autodesk Revit Structure

> Bentley Structural
Modeler

A%

Bentley RAM, STAAD and
ProSteel

» Tekla Structures

CypeCAD

Y

\7

Graytec Advance Design

StructureSoft Metal
Wood Framer

\7

> Nemetschek Scia
» 4MSA Strad and Steel

> Autodesk Robot
Structural Analysis

Facility Management:

» Bentley Facilities

» FM:Systems FM:Interact

» Vintocon ArchiFM (For ArchiCAD)
» Onuma System

» EcoDomus

Sustainability

Autodesk Ecotect Analysis
Autodesk Green Building Studio
Graphisoft EcoDesigner

IES Solutions Virtual Environment VE-
Pro

Bentley Tas Simulator

Bentley Hevacomp

DesignBuilder



MEP

Autodesk Revit MEP
Bentley Hevacomp Mechanical Designer

4MSA FineHVAC + FinelLIFT + FineELEC +
FineSANI

Gehry Technologies - Digital Project MEP
Systems Routing

CADMEP (CADduct / CADmech)

Construction

(Simulation, Estimating and Const. Analysis)
Autodesk Navisworks

Solibri Model Checker

Vico Office Suite

Vela Field BIM

Bentley ConstrucSim

Tekla BIMSight

Glue (by Horizontal Systems)

Synchro Professional

Innovaya



3-Virtual Reality Environment and PM

3D Modelling

e



../../BIM of MOL 1101/Submissions/W_SCL_TAW_ALL_ALL_LOC - 2014.rvt

3D Entire Visualization



../BIM Projects/1125/1125 video.avi

2D or 3D Infinite sectioning
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4D Walk Through
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../BIM Projects/1101/MaxSTL/W_STW_3dsMax_mp4.mp4

4D Virtual Construction

Play Video



../BIM Projects/1126/MTRC_1126_v1P1.mp4
../../نشاطات 2016-2017/BIM Baghdad/videoplayback.mp4
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4. Construction Applications
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Construction - Steel Fabrication

Analysis & design imerface,

Model and Issued for
On-board review of shop ‘ S T construction documents
drawings using 3D Model . e o' interface.

Reduced quantity of . o - Savings dwe to reduced
shop drawings for review * TN markups and reviews

H .
—= AE 30D Analysis or

Design Model

Direct Import steel
exchaage of fabrication model
AE model to into AE design
steel model

: fabricator (as-built)

- ’

—— e e — l..

Steel Fabricator . s NE: Issves 20 mil order JD
Extracts Shop Y i s Model & IFC drawings to steel

Drawings for e /Ay 2 3 fabricator (for record).
Engineering

Review/Approval Automatic BOM for Mill Order

Manual takeofls ~ 1-2 days.

Import Design model data into
fab. software ~1-3 weeks savings
ve. 49 for manual input

Steel Fabricator Constructs 3D
Manulacturing Detailed Model




Lighting Analysis

10:00 AM 10:00 PM




Air Flow Analysis

Office with Cooled Beams Ventilation in Atrium




Space Management




Facility Management Portals
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Courtesy University of Southern California Facility Management Services
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Some BIM Statistics

/% reduction of project time
Eliminate 40% unbudgeted changes
Save about 10% cost due to clashes
Estimate accuracy = 3% closer
Estimation became 80% faster



. AUTODESK
BUILDING DESIGN SUITE

2014

Structural Rebar : Rebar Bar : #3-Grade 40 : Shape
Stirrup - Tl : Shape handle
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