
An Integrated  BIM-Value 
Engineering Driven Framework For  

Enhancing Real-Time Decision 
Making In Building Maintenance



Saudi Arabia's Construction Boom

Vision 2030

Unprecedented wave of 
transformative development

Mega Projects

NEOM, tourism destinations, 
infrastructure, industrial zones

Economic Impact

Reducing oil dependency, enhancing investment appeal



Value Engineering Importance

Strategic Alignment

Ensures projects meet Vision 2030 objectives

Economic Optimization

Maximizes value, minimizes waste

Stakeholder Coordination

Aligns foreign designs with local needs



VE Evaluation Phase Delays

Outdated Methods

Reliance on traditional, inefficient evaluation processes.

Sluggish Approvals

Inefficient approval cycles hinder timely project delivery.

Resource Constraints

Limited budget and personnel allocation slow down evaluation efforts.

Knowledge Gaps

Poor understanding of Value Engineering principles delays decision-making.



BIM-VE Integration Gap

Integration

Disconnected BIM and VE workflows 1

Automation 

Manual processes slow decision-making2

Visualization

Limited visual comparison of alternatives3
Real-Time Analysis

Lack of instant feedback systems
4



BIM Model Hierarchy



BIM Model Hierarchy

Select Evaluation Criteria

Assign Criteria's Preference Degree

Comparing Criteria and Assign Weights

Assign Alternative's Preference Degree

Phase 1: Weighted evaluation technique



BIM Model Hierarchy
Phase 2: Build a Data-Base

Define criteria and their weights as 
parameters in Revit

Define the alternative preference degree 
parameter for criteria

Define value index parameter as 
parameter in each alternative

Define total weight of criteria as 
parameter in Revit



BIM Model Hierarchy
Phase 3: Compare Alternative

Write the criteria preference degree 
for alternative on each parameter

Write the alternative cost

Compare value index result to the base 
case



Case Study Application

A simplified case study 
involving a small-scale building 
model created in Autodesk 
Revit.

The window element was 
selected as the case study 
component.

Two alternative window designs 
were proposed to demonstrate 
value-based comparison.

Evaluation criteria (cost, 
sustainability, maintenance, 
delivery, and operational cost) 
were defined based on 
stakeholder priorities.

Case Study Description:



Case Study Application
Phase 1: Weighted evaluation technique

Criteria rate Prefrences Scale

Major preference 2

slight preference 1

equal preference of each 1

Criteria Criteria A B C D E

Cost A A A/B A1 A2 A/E

Sustainable B B B/C B2 B/E

Maintenance C C C2 C/E

Deleviry D D E2

Operation Cost E EAlternative Prefrences 
Degree Degree

 Excellenat 5

 Very Good 4

 Good 3

 Fair 2

 Poor 1

  

   

   

Criteria A B C D E   

Weight 6 6 5 1 6  

   

 

  

 

  

   

   



Case Study Application
Phase 2: Build a Data-Base



Case Study Application
Phase 2: Build a Data-Base



Case Study Application
Phase 2: Build a Data-Base



Case Study Application
Phase 2: Build a Data-Base



Case Study Application

0.2375
Value Index - Alternative 1

Derived from a total weighted score of 95 and a cost of 400 SAR

0.20
Value Index - Alternative 2

Derived from a total weighted score of 100 and a cost of 500 SAR

Phase 3: Alternative Comparison



Discussion and Conclusions

Faster Comparison

The framework enables quicker 
evaluation between design options

Objective Decision-Making

Decisions based on quantifiable data 
rather than subjective judgments

Dynamic Updates

Changes in inputs or criteria weights 
immediately reflected in the BIM model

Enhanced Collaboration

Improved transparency and ease of 
collaboration during evaluation 
discussions



THANK YOU!
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