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Incorporating BIM into the academic curricula of

faculties of architecture within the framework of

standards for engineering education

Case study: Damascus University

Supervised By: Dr Rana Maya
Prepared By: Lara Raad

Governments and the architectural, engineering and construction
industry (AEC) around the world have paid great attention to the
application of Building Information Modeling in their projects due to
the many advantages it offers, which called on educational
institutions to include BIM in their curricula and to qualify new
graduates with the competencies and expertise necessary to keep

pace with development and to supply the cadres of AEC companies.

This research presents educational frameworks and current
approaches to integrating BIM into educational curricula around the
world, and critical success factors for integrating BIM into education.

In this research, an educational BIM framework was proposed based




on the research and studies presented in this field and a detailed
work plan based on engineering standards for the process of
integrating BIM in the Faculty of Architecture — Damascus University
was presented. The action plan is based on a gradual transition to
integrating BIM, starting from the first year up to the fifth vyear,

according to three levels.

The proposed framework was verified by academics at the
Faculty of Architecture - Damascus University through conducting
qualitative interviews to evaluate and improve the framework. The
results of the interviews showed approval of the proposed proposal,
its applicability, the importance of the educational outcomes resulting
from the inclusion process, and the response to the idea of
multidisciplinary  collaborative work, given the beneficial educational

benefits it provides.

At the end of the research, many recommendations and future

directions were presented.

Keywords: Building Information Modeling, BIM, BIM Dimensions,

Architectural Design, Education, Curriculum Design, Standards,




Framework, BIM Processes, BIM Technologies, Integration, Design

Studio.
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: Definitions of the project ¢alll clalhaas 12-1

ABET: Accreditation Board for Engineering and Technology

ACSA: The Association of Collegiate Schools of Architecture

AEC: Architecture Engineering Construction

BIM : Building Information Modeling

CAD: Computer—Aided Design

ETS: Ecole de Technologie Supérieure

IDS: Integrated Design Studio

IFC: Industry Foundation Classes

NARS: National Academic Reference Standards

NBIMS: The National Building Information Model Standard

NCARB: National Council of Architectural Registration Boards

PBL: Project-Based Learning




LOD: Level of Development

UIA: International Union of Architects
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Product Name

Stage

Users

BIM 73503 eli) & aodiedl)

Links with other
software

Interoperability

Open source

Revit
Architecture

Revit Structure

Revit MEP

ArchiCAD

Aliplan
Architecture

Allplan
Engineering

Aliplan
Facility
Management

MicroStation

Vectorworks

Bentley suite

Trimble
SketchUp

Edificius

BIM Vision

Planning and
Design

Planning and
Design
Construction

Planning and
Design

Planning and
Design
Construction

Planning and
Design

Planning and
Design
Construction

Operations

Planning and
Design

Construction
Operation

Planning and
Design

Planning and
Design
Construction

Planning and
Design

Planning and
Design

Planning and
Design

Architecture

Structure

Architecture

Architecture
(3D design)

Structures
(3D design
for structural

design)

Facility
Management

Architectural
Design

Landscape
design

Architecture,
Structures,
MEP

Architectural
design

Architectural
design

Architectural
model viewer

Arch20.com: jradl :1-1-2Jsal

Architects and
drafters

Structural
engineers

Mechanical,
Electrical and
Plumbing
Engineers

Architects

Architects and
drafters

Structural
engineers

Facility
managers

Architects,
engineers,
contractors,
planners, GIS
professionals

Planners and
Landscape
Architects

Architects, MEP
and Structural
Engineers

Architects

Architects

Architects

AutoCAD, Google
SketchUP, Excel,
ODBC, Google
Earth

Ecotect, Green
Building Studio

Ecotect, Green
Building Studio

Revit

Google SketchUp,
Google Earth,
Microstation. 3ds-
Max, AutoCAD

Google SketchUp,
Google Earth,
Microstation. 3ds-
Max, AutoCAD

Google SketchUp,
Google Earth,
Microstation. 3ds-
Max, AutoCAD

AutoCAD, Google
SketchUP, Revit,
|IES, Google Earth

Google Earth

SketchUp

Google Earth

SketchUp

BlMestiMate

BIM Y i) 1l

(
| 27

]

IFC, gbXML,
DWG
IFC,DWG

IFC, DWG

IFC

IFC,
DWG,DXF,
PDF

IFC, DWG, DXF,
PDF

IFC, DWG,DXF,
PDF

DWG, DXF,
PDF

DWG, DXF

DWG, gbXML,
IFC, PDF

DWG, DXF

3DS, DWG,
OBJ, DXF

IFC

No

Free for limited
version, small fee for
complete version

Free UPP (Free
Use Pay Print)

Free — Open
Source

)
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