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MUSCAT INTERNATIONAL AIRPORT
INFRASTRUCTURES WORKS



Valve Chamber (F.F)

INFRASTRUCTURES WORKS IN MUSCAT / OMAN 
(USD 1.8 BILLION)

SUBSURFACE UTILITIES INCLUDING WATER, STORM WATER, IRRIGATION AND SEWAGE 
NETWORKS

This use case presents an iconic USD 1.8 billion infrastructure project in Muscat, Oman, where BIM and
digital transformation delivered substantial value through accurate scope management, enhanced
quality control, GIS integration, and the creation of an as-built Digital Twin. It demonstrates how a
shared, data-driven single source of truth can optimize the planning and operation of water, stormwater,
irrigation, and sewage networks. By leveraging BIM, advanced project controls, and asset digitalization,
the project effectively mitigated risks, improved decision-making, and enabled long-term operational
efficiency. This initiative goes beyond traditional construction. It represents a strategic investment in
smart, sustainable, and resilient water infrastructure, serving as a significant step toward Construction
Industry 4.0 and laying a solid foundation for emerging trends such as Digital Twins, Smart Infrastructure,
and AI-driven platforms



Building Information Modeling Center

MUSCAT INTERNATIONAL AIRPORT
SCOPE BIM AND DIGITAL CONSTRUCTION

BIM ADDED VALUE:

• Accurate Scope Management
• Enhanced Quality Control
• Effective Project Controls
• Payment Certificate
• Subcontractor Scope management
• Enhanced Design Coordination
• Interface Management with Other 

Infrastructure Components, Facilities, 
or Stakeholders

• Progress Control
• Machine Automation
• GIS Integration
• Data-Driven Decision Making
• Asset Register



MUSCAT INTERNATIONAL AIRPORT – INFRASTRUCTURE WORKS
BIM AUTHORING FOR ALL DISCIPLINES



MUSCAT INTERNATIONAL AIRPORT – INFRASTRUCTURE WORKS
BIM AUTHORING FOR ALL DISCIPLINES



Storm Water Drainage (Box 

Drain)

Airfield Lighting

MUSCAT INTERNATIONAL AIRPORT – INFRASTRUCTURE WORKS
BIM AUTHORING FOR ALL DISCIPLINES



Bridge 181

MUSCAT INTERNATIONAL AIRPORT – INFRASTRUCTURE WORKS
BIM AUTHORING FOR ALL DISCIPLINES



Northern Runway and 

Taxiway System

MUSCAT INTERNATIONAL AIRPORT – INFRASTRUCTURE WORKS
BIM AUTHORING FOR ALL DISCIPLINES



Bridge 185



Bridge 182



CLASH DETECTION

Riprap Channel
Chilled Water Piping

IT Cabling

LV Cabling

3D BIM Model (NDA Utilities)

Valve Chamber (F.F)



NDA Pump House 

(715)

NDA Primary 

Substation [PS-02]  

(711)

DRAWING EXTRACTION
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Section B-B

3D BIM Model (Plan View)

DRAWING EXTRACTION



F022   OFFICE

MATERIAL, OBJECT ATTRIBUTES AND 
SPACE TAGGING AND MANAGEMENT 



• Full MTO (Material Take-Off) is 
extracted from the BIM model 
detailed to the BOQ level.

• The BIM based BOQ is 
compared to the client BOQ.

Integrating BIM with Bill Items (BOQ)

SCOPE MANAGEMENT AND BOQ INTEGRATION



GRAVITY STORM WATER NETWORK:
• MANHOLES

• PIPES

• GULLIES

• CONCRETE ENCASEMENT

DATA AT MANHOLES / CHAMBERS:
• UNIQUE MANHOLE ID AS PER PROJECT DRAWINGS

• INVERT LEVEL

• COVER LEVEL

• DEPTH

• EASTING AND NORTHING

• MANHOLE TYPE FOR MTO

MANHOLESMANHOLES



PIPES

PIPING DATA:
• PIPE DIAMETER

• AVERAGE PIPE DEPTH STORED IN DATAGROUP TYPE PROPERTY

• PIPE MATERIAL

• PIPE ID AS PER PROJECT DRAWINGS

• PIPE THICKNESS

• LIBRARY PART

GRAVITY STORM WATER NETWORK:
• MANHOLES

• PIPES

• GULLIES

• CONCRETE ENCASEMENT

WATER PIPES



Valve Chamber (F.F)

ASSET TAGGING AND ASSET MANAGEMENT AND DETAILED MTO
STORMWATER CONCRETE DUCTS AND SEWAGE NETWORK



QC TRACKING + PROGRESS INTEGRATION



Member TaggingASSET TAGGING AND ASSET MANAGEMENT AND DETAILED MTO



ASSET TAGGING AND ASSET MANAGEMENT AND DETAILED MTO



PROGRESS MONITORING AND PAYMENT CERTIFICATE



PROGRESS MONITORING AND PAYMENT CERTIFICATE



S.I.076

(CO2)

Initial DWG

(CO1)

CHANGE MANAGEMENT AND VARIATION SUPPORT



S.I.076 3D BIM model

(CO2)

Initial 3D BIM model

(CO1)

CHANGE MANAGEMENT AND VARIATION SUPPORT



VARIATION MANAGEMENT AND CLAIMS SUBSTANTIATION

USE BIM/3D MATERIAL TAKE-OFF PROCESSES TO
CREATE ACCURATE AND RELIABLE PROJECT
SCOPE AGGREGATED AND STRUCTURED PER THE
BOQ, WBS AND PROJECT SCHEDULE

CREATE VISUAL AND INTERACTIVE 4D (TIME
SIMULATION STUDIES) TO SUPPORT TIME
CLAIMS SUBSTANTIATION VISUAL STUDIES

DEVELOP 3D/BIM BASED VISUAL DASHBOARDS
AS AN INFORMATION SOURCE TO SUPPORT
DIFFERENT LEVEL OF REPORTING AND DATA
AGGREGATION FOR THE PROJECT SCOPE
INCLUDING MATERIAL, SPECIFICATIONS,
DISCIPLINE AND WBS OR ANY COMBINATION
THAT WILL DELIVER VALUE AS A SCIENTIFIC AND
OBJECTIVE CHANGE MANAGEMENT PROCESS

CHANGE MANAGEMENT AND EVALUATION
(BEFORE AND AFTER STUDIES)

MEMBER MARK DIV CODE DESCRIPTION QUANTITY UNIT

ZONE 3 - SUBZONE A - FOUNDATION LEVEL

P-37A-0FN-003-0A DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 1 pc

P-37A-0FN-003-0A DIV-02 02-02-0K Poured reinforced concrete, Pile caps 2.352 m3

P-37A-0FN-003-0A DIV-02 02-05-0M Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; vertically to pile heads 6.72 m2

P-37A-0FN-003-0A DIV-02 02-05-0N Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; horizontally to pile heads 1.96 m2

G-37A-37B-0FN-003-0A DIV-02 02-03-0A Poured reinforced concrete, Tie beams 3.195 m3

P-38A-0FN-003-0A DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 1 pc

P-38A-0FN-003-0A DIV-02 02-02-0K Poured reinforced concrete, Pile caps 2.352 m3

P-38A-0FN-003-0A DIV-02 02-05-0M Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; vertically to pile heads 6.72 m2

P-38A-0FN-003-0A DIV-02 02-05-0N Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; horizontally to pile heads 1.96 m2

G-38A-38B-0FN-003-0A DIV-02 02-03-0A Poured reinforced concrete, Tie beams 3.195 m3

P-39A-0FN-003-0A DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 1 pc

P-39A-0FN-003-0A DIV-02 02-02-0K Poured reinforced concrete, Pile caps 2.352 m3

P-39A-0FN-003-0A DIV-02 02-05-0M Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; vertically to pile heads 6.72 m2

P-39A-0FN-003-0A DIV-02 02-05-0N Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; horizontally to pile heads 1.96 m2

G-39A-39B-0FN-003-0A DIV-02 02-03-0A Poured reinforced concrete, Tie beams 3.195 m3

P-40A-0FN-003-0A DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 1 pc

P-40A-0FN-003-0A DIV-02 02-02-0K Poured reinforced concrete, Pile caps 2.352 m3

P-40A-0FN-003-0A DIV-02 02-05-0M Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; vertically to pile heads 6.72 m2

P-40A-0FN-003-0A DIV-02 02-05-0N Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; horizontally to pile heads 1.96 m2

G-40A-40B-0FN-003-0A DIV-02 02-03-0A Poured reinforced concrete, Tie beams 3.195 m3

P-41A-0FN-003-0A DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 2 pc

P-41A-0FN-003-0A DIV-02 02-02-0K Poured reinforced concrete, Pile caps 10.841 m3

P-41A-0FN-003-0A DIV-02 02-05-0M Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; vertically to pile heads 19.08 m2

P-41A-0FN-003-0A DIV-02 02-05-0N Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; horizontally to pile heads 6.023 m2

G-41A-41B-0FN-003-0A DIV-02 02-03-0A Poured reinforced concrete, Tie beams 3.139 m3

P-42A-0FN-003-0A DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 1 pc

P-42A-0FN-003-0A DIV-02 02-02-0K Poured reinforced concrete, Pile caps 2.352 m3

P-42A-0FN-003-0A DIV-02 02-05-0M Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; vertically to pile heads 6.72 m2

P-42A-0FN-003-0A DIV-02 02-05-0N Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; horizontally to pile heads 1.96 m2

DEVELOPED BY THE TRIFORMA TEAM

DUBAI MALL PROJECT 

DETAILED MATERIAL TAKE OFF  ZONE (3)

FILE DIV CODE DESCRIPTION QUANTITY UNIT

ZONE 3 - SUBZONE A - FOUNDATION LEVEL

0FN-003-0A DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 34 pc

0FN-003-0A DIV-02 02-02-0K Poured reinforced concrete, Pile caps 166.666 m3

0FN-003-0A DIV-02 02-03-0A Poured reinforced concrete, Tie beams 66.006 m3

0FN-003-0A DIV-02 02-03-0J Poured reinforced concrete, Perimeter retaining walls; 400 mm thick 106.644 m3

0FN-003-0A DIV-02 02-03-0R Shuttering, Sides of pile caps 154.148 m2

0FN-003-0A DIV-02 02-04-0A Shuttering, Sides of tie beams 87.54 m2

0FN-003-0A DIV-02 02-04-0K Shuttering, Sides of perimeter retaining walls 533.218 m2

0FN-003-0A DIV-02 02-05-0M Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; vertically to pile heads 154.148 m2

0FN-003-0A DIV-02 02-05-0N Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; horizontally to pile heads 143.904 m2

0FN-003-0A DIV-03 03-02-0B Poured reinforced concrete, Walls, 300 mm thick 6.63 m3

0FN-003-0A DIV-03 03-02-0C Poured reinforced concrete, Walls, 400 mm thick 11.856 m3

0FN-003-0A DIV-03 03-03-0B Shuttering, Sides of walls 103.48 m2

0FN-003-0A DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 2 pc

0FN-003-0A DIV-02 02-02-0K Poured reinforced concrete, Pile caps 4.704 m3

0FN-003-0A DIV-02 02-03-0R Shuttering, Sides of pile caps 13.44 m2

0FN-003-0A DIV-02 02-04-0C Shuttering, Sides of non suspended slabs 71.015 m2

0FN-003-0A DIV-02 02-05-0M Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; vertically to pile heads 13.44 m2

0FN-003-0A DIV-02 02-05-0N Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; horizontally to pile heads 3.92 m2

0FN-003-0A DIV-02 02-50-0B Poured reinforced concrete, Non suspended slab; 250 mm thick 146.265 m3

0FN-003-0A DIV-03 03-02-0C Poured reinforced concrete, Walls, 400 mm thick 103.341 m3

0FN-003-0A DIV-03 03-03-0B Shuttering, Sides of walls 516.706 m2

0FN-003-0B DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 2 pc

0FN-003-0C DIV-02 02-03-0A Poured reinforced concrete, Tie beams 25.56 m3

0FN-003-0C DIV-02 02-04-0A Shuttering, Sides of tie beams 85.2 m2

0FN-003-0D DIV-02 02-02-0A Piling, 900 mm Nominal diameter; reduced in length up to 3m 8 pc

0FN-003-0D DIV-02 02-02-0K Poured reinforced concrete, Pile caps 294.032 m3

0FN-003-0D DIV-02 02-03-0A Poured reinforced concrete, Tie beams 12.78 m3

0FN-003-0D DIV-02 02-03-0R Shuttering, Sides of pile caps 377.88 m2

0FN-003-0D DIV-02 02-04-0A Shuttering, Sides of tie beams 42.6 m2

0FN-003-0D DIV-02 02-04-0C Shuttering, Sides of non suspended slabs 88.016 m2

0FN-003-0D DIV-02 02-05-0M Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; vertically to pile heads 377.88 m2

0FN-003-0D DIV-02 02-05-0N Protected bituminous sheet membrane waterproofing as Specification Section 07100, 50 mm thick; horizontally to pile heads 125.12 m2

0FN-003-0D DIV-02 02-50-0B Poured reinforced concrete, Non suspended slab; 250 mm thick 96.705 m3

DUBAI MALL PROJECT 

DETAILED MATERIAL TAKE OFF  ZONE (3)

DEVELOPED BY THE TRIFORMA TEAM

BEFORE VARIATION (BIM AND 

BOQ REPORT)

AFTER VARIATION (BIM AND 

BOQ REPORT)



VARIATIONS AND CLAIMS SUPPORT

VISUALIZATION FOR CHANGED AREA & 
AFFECTIVE WORKS

TACKLING CHANGES IN THE MODEL AND 
INTEGRATING THE DIFFERENT OBJECTS 
WITH THE VARIATION/CLAIM 
DOCUMENTATION (DRAWINGS, 
CORRESPONDENCE AND OTHER CLAIM 
SPECIFIC DOCUMENTS AS NEEDED)

INTEGRATE BIM WITH GIS (GEOGRAPHIC 
INFORMATION SYSTEM) FOR BETTER 
VISUALIZATION OF VARIATIONS AN 
CLAIMS IMPACT FOR INFRASTRUCTURES 
PROJECTS

VISUALIZATION OF VARIATION IMPACT INCLUDING SCOPE 



INTERFACE MANAGEMENT



WATER, SEWAGE NETWORKS AND ASSETS 
DIGITAL TWINS POTENTIAL SOLUTIONS AND

ADDED VALUE



BIM IS THE HEART OF MODERN TECHNOLOGIES

SMART 
CITIES

SMART 
AUTOMATIO

N & 
TRANSFORM

ATION

SMART 
LIGHTING

SMART 
WATER & 

IRRIGATION

SMART WASTE 
MANAGEMENT

SMART 
SECURITY & 
POLICING

SMART 
TRANSPORTATION

INTELLIGENT 
ASSET 

MANAGEMEN
T

DATA-
DRIVEN O&M

5G AND IOT 
INFRASTRUCTURE

INDUSTRY 4.0

SMART BUILDINGS

SMART CITIES

SMART SOCIETIES IoT

DIGITIZATION

DIGITAL CONSTRUCTION

POINT CLOUDS





COBie Compliance

Location Data

Equipment/ 
Asset Details

Operations &
Maintenance

ASSET INFORMATION

FUTURE USE-CASES FOR EYDAP’S ASSET MANAGEMENT PLANS



FUTURE USE-CASES FOR EYDAP’S ASSET MANAGEMENT PLANS







ADNOC PROJECT – MEP BIM BASED ASSETS MANAGEMENT 
SOLUTION – ASSETS DASHBOARD
BIM BASED FM DASHBOARDS
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