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Abstract  

Efficient change order management is crucial in construction, particularly as project requirements evolve over 

time. In Syria's traditional construction process, lengthy gaps between planning, design, and execution 

significantly increase the likelihood of changes. This paper introduces a methodology that leverages Building 

Information Modeling (BIM) and cloud computing to enhance change management. A detailed case study of the 

Al-Eddekhar Housing project in Tartous was conducted, where Revit was employed for 3D modeling and 

Primavera for scheduling and cost estimation. Changes were meticulously analyzed using Revit's Model Compare 

tool, tracked through Primavera, and managed using Autodesk Construction Cloud for seamless document 

exchange and version control. The integration of BIM and cloud computing facilitates real-time collaboration 

between teams, significantly reducing errors, minimizing delays, and boosting overall project efficiency. The 

platform also preserves a historical record of project versions, enables visual comparisons of 3D models, and 

streamlines the approval process for change orders.  
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1. Introduction 
 

During the execution phase of construction projects, numerous unforeseen challenges and problems can arise, 

some of which may originate from the design. Typically, the consulting or supervising engineer addresses these 

issues by issuing change orders to the contractor]1[.The conventional construction process in Syria, characterized 

by significant time gaps between planning, design, and execution, substantially increases the likelihood of changes 

and change orders]2[. (Mustafa and Hariri, 2015). Effectively managing change orders is crucial in construction 

projects, as changes are a regular occurrence throughout the project's execution stages. 
 

Project changes are particularly concerning when they result in increased project duration and costs. However, 

changes are sometimes necessary and unavoidable to enhance project performance, correct design errors, or adapt 

to site conditions] 3[. The construction sector has greatly benefited from technological advancements amid the 

rapid growth of information technology, Building Information Modelling (BIM) encompasses more than just 3D 

engineering; it also integrates time as the fourth dimension and cost as the fifth dimension, along with detailed 

information about various building elements, such as wall types, spaces, air handling units, geospatial information, 

and recycling areas] 4[and plays a role in facility management [5] [6]. However, there is a need for technology 

that improves communication and collaboration among all project stakeholders, a need that can be met by cloud 

computing technologies. Cloud computing represents one of the most significant transformations in information 

and communications technology in recent years, with its services experiencing significant diversity and wide-scale 

applications, devices, and users] 7[. This technology includes a network of web-based platforms that allow users 

direct access to the cloud, enabling real-time collaboration and problem-solving] 8[. This research aims to propose 

a methodology for change management using BIM and cloud tools. 
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2. Literature review 

 Shaban and Omran (2023) developed a system to manage change orders in the construction industry, utilizing 

BIM technology and cloud computing to allow real-time management of change orders from any location, whether 

on-site or off-site]8[.BIM serves as an effective platform where all stakeholders work together to deliver more 

innovative project]9[.This study define BIM as the modeling technology and the set of associated processes used 

to create and analyze building models. Additionally, it facilitates communication among the involved parties to 

identify necessary and feasible modifications to these model]10[. Saleh et al. (2024) highlighted BIM as a crucial 

component for achieving smart sustainable cities, noting that BIM, combined with AI and IoT, optimizes data 

integration and management, facilitating efficient urban planning and construction processes]11[.. Wong et al. 

(2014) reviewed the use of BIM in cloud environments, focusing on building lifecycle management, though they 

did not address change order management]12[.. Ahmed et al. (2018) developed a BIM performance improvement 

framework for Syrian AEC companies, addressing key performance metrics and providing guidelines tailored to 

the local context for effective BIM implementation]13[.. Elhendawi et al. (2020) proposed strategies to encourage 

BIM adoption among non-users in the AEC industry, identifying key motivators and barriers and offering targeted 

strategies to facilitate broader acceptance. And offering targeted strategies to facilitate broader acceptance ]

14[ .Many studies have focused on managing design changes within a BIM environment. (Hassan et.al. 2016).  ] 15[  

proposed a method for managing  Design Changes within Building Information Models by Using Design Structure 

Matrix. The study. ]16[ proposed a method for Tracking the propagation of design changes within a building 

information modeling environment. A research proposed. ]17[   integration of DSM with BIM to support the visual 

representation of predicting change within projects by utilizing process quality control checklists and improving 

quality management through the Autodesk Construction Cloud platform, which integrates BIM and cloud 

computing. Their findings indicated that this approach significantly improved the efficiency and effectiveness of 

quality management during the execution phase  ] 18[. Moayeri (2017) introduced the BIM-Change model to 

visualize the effects of design changes on project duration and cost. This model was implemented in BIM-Change 

software, which includes features for change verification, ripple effect analysis, room aggregation, time impact 

assessment, cost impact analysis, and data filtering]19  [ . Cheng et al. (2012) explored the benefits and challenges 

of employing cloud computing in construction projects. They introduced a cloud-based collaborative model 

designed to improve project collaboration ]20,21,22,23,24,25.  [  

3. Research Methodology 

  

 Surveying relevant studies. 

 Proposing a framework that utilizes BIM tools and cloud computing to improve the management    of changes. 

 Case Study: Interview specialized engineers to monitor changes and assess the proposed framework’ 

effectiveness. 

 

4.  Proposed Framework for Design Change Management  

Figure-1 shows Proposed Framework for Design Change Management 

 

 

 

 

 

 

 

 

 

 

 

                      

Figure 1. Proposed Framework for Design Change Management 
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5. Case Study  

Change Monitoring and Management at Al-Eddekhar Residential Building Project in Tartous.The project 

implemented three stages: The first stage was monitoring Changes with Revit's Model Compare Tool.The second 

stage is tracking Cost and Schedule Modifications with Primavera Software The third stage is managing Change 

Tracking through Cloud Computing Technologies  

5.1 Identify and track Design Changes 

For this case study, we interviewed a group of specialized engineers to find out about project changes. While 

reviewing the plans created with Revit, we found that the supervising team noticed several mistakes and suggested 

changes that would benefit the owner.  

   These changes included:  

  Change 1: Replacement of Exterior Paint with Decorative Stone As shown in Figure 2 

  Change 2: Modification of the Architectural Layout of the First. As shown in Figure 3 

 Change 3: :Replace stone with aluminum facades as shown in Figure 4) 

 Change 4 :Addition of Bituminous Insulation Rolls to the Final Roof Covering As shown in Figure 5 

 Change 5 :Replacement of Marble with ceramic tiles As shown in Figure 6 

 Design Change Tracking Using Revit (Model Compare Tool): The Model Compare tool for Revit is essential for 

comparing models element-by-element and parameter-by-parameter  

The building has been modeled  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Replacement of exterior paint with stone 

Figure 3. Modification of the Architectural Layout of the                         Figure 4. Replace stone with 

          First floor                                                                          aluminum facades 
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Figure 5. Addition of Bituminous Insulation Rolls to the                       Figure 6. Replacement of marble 

the final roof covering                                                              with ceramic tiles 

 

 Design Change Tracking Using Revit (Model Compare Tool):  

 

It alerts users to missing elements or discrepancies between models and displays results on a comparison page. 

The red color indicates differences between files due to deletions, the cyan color signifies differences due to 

additions, and the yellow color highlights variations in parameters between elements. 

 

 

Figure 7. Comparison of Two Files in Terms                                           Figure 8. The excel report details 

                 of elements                                                                                the comparison results 

 

5.2 Track costs and timelines of changes within Primavera: 

After making design modifications and obtaining quantity changes through the model compare tool,     we 

calculated the impact of these changes on the project's cost and duration using Primavera.  

Change 1: Replacement of Exterior Paint with Decorative Stone, Change 3: Replace stone with aluminum      

facades: 

As an illustration, Figure 10 shows the changes 1&3 that have occurred and how to track the cost and time of the 

change in Primavera."  

 

Figure 9. The cost &time before modifying the external cladding works. 
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Figure 10. The cost& time after modifying the external cladding works. 

5.3 Tracking Changes Using   Autodesk Construction Cloud: 

Autodesk Construction Cloud (ACC) allows users to effectively and easily track changes in   construction     

projects by managing and documenting all changes that occur in the project. This includes changes in design, 

modifications to specifications, or any other alterations. It tracks the history of changes, identifies the responsible 

parties, and ensures that all stakeholders are informed of the new updates. The following figures illustrate the 

mechanism and results of use Autodesk Construction Cloud: 

Figure (11) illustrates file sharing through the platform and selecting the versions to be compared. Figure (12) 

presents the results of the comparison process, including the outcomes for the deleted elements in the category of 

walls and the outcomes for the added elements in the category of slabs. Figure-(13)- displays the differences in 

information between versions, including the thermal transmittance coefficient, thermal mass, thermal resistance, 

and the location and dimensions of the element ,Figure- (14) – shows a sample change order after filling 

 

Figure 11. File sharing through the platform and selecting the versions to be compared. 

 

Figure 12. The results of the comparison process 
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Figure 13. The differences in information between versions 

 

Figure14.  A sample change order after filling. 

 

Figure 15. The model sharing via the ACC platform. 

5.  Results and discussions  

Change orders are an inevitable aspect of construction projects, often impacting timelines, costs, and scopes. BIM 

technologies facilitate the efficient implementation of design modifications, instantly updating quantity schedules 

to aid in tracking changes related to time and budget. 2. The Model Compare tool in Revit enables quick and 

accurate detection of changes between project versions, facilitating the comparison of elements and properties 

while generating detailed reports. 3. Integrating BIM and cloud computing allows stakeholders to access virtual 

construction data and changes in real-time. 4. This real-time collaboration empowers technical and administrative 

teams to make quick, informed decisions, improving change management efficiency and reducing errors and 

delays.5.Autodesk Construction Cloud (ACC) enhances visual comparison between 3D models through color-
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coding features and allows for the comparison of element properties.6. Project management software like 

Primavera provides accurate estimations and tracking of project costs and durations, helping to minimize budget 

overruns and contractual delays.7.In the case study project, changes resulted in an increased cost of 979,879,700 

Syrian Pounds. 8. Using external cladding stone instead of paint reduced the thermal transmittance coefficient of 

external walls by 0.137 Watt/(m² Kelvin), increased thermal mass by 6.438 kJoule/Kelvin, and increased thermal 

resistance by 0.137 m² Kelvin/Watt. 9. Similarly, using ceramic for floor cladding reduced the thermal 

transmittance coefficient of tiles by 0.053 Watt/(m² Kelvin), decreased thermal mass by 1.133 kJoule/Kelvin, and 

increased thermal resistance by 0.010 m² Kelvin/Watt. 

 

6. Conclusion 

We have developed a methodology that combines Building Information Modeling (BIM) with the Autodesk 

Construction Cloud (ACC) to significantly enhance the management of design changes in construction projects. 

This approach was implemented in the Al-Eddekhar Housing project, where BIM and ACC were used to monitor 

design changes, cost adjustments, and schedule modifications, ensuring that the project stayed within its time and 

budget constraints. The results showed that this methodology is highly effective in improving collaboration, 

reducing errors, and minimizing delays. By modernizing change management processes and enhancing project 

management practices, the integration of BIM and cloud computing provides substantial benefits in efficiency, 

collaboration, and control. It is recommended that this research be further expanded to increase its applicability 

and address any potential limitations. Future studies could explore the integration of additional advanced 

technologies to enhance the efficiency and effectiveness of BIM and cloud-based approaches in different 

construction contexts. 
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