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ABSTRACT 

The Construction site layout planning is a critical determining factor of project 

efficiency, safety, cost, especially the projects that are located at complex and confined 

environment. In space-contained sites, conventional (manual and 2D planning) 

techniques often fall short in fulfilment of the project demands. This review looks at a 

critical synthesis of advanced methodologies whereby Building Information Modelling 

(BIM), particularly 4D BIM, is integrated with computational optimization and 

generative design (GD). This paper analyzes the shift from static planning to dynamic 

and data-driven planning, it also discusses the heuristic methods (Genetic Algorithms, 

Particle Swarm Optimization), and Lean Construction. BIM offers deep, rich data that 

can be visualized and analyzed. GD can point us toward an effective solution or an 

optimized solution. However, much of the research in these two fields is done 

separately, not together. This paper highlights the significant potential of an integrated 

framework incorporating 4D BIM, generative design, and optimization to be able to 

automate and optimize CSLP. This paper identifies existing research gaps, such as the 

need for better data interoperability and real-time dynamic adjustments and outlines a 

trajectory toward more integrated and intelligent CSLP solutions.  

https://doi.org/10.34218/IJCIET_16_05_005


Ahsanullah Naqeeb 

https://iaeme.com/Home/journal/IJCIET   76 editor@iaeme.com 

Keywords: 4D BIM, Generative Design, Construction Site Layout, Optimization, 

Genetic Algorithms, Particle Swarm Optimization, Lean Construction, Automation, 

Data Interoperability, Confined Sites 

 

Cite this Article: Ahsanullah Naqeeb. (2025). A Review of Bim-Based Approaches for 

Site Layout Planning in Space-Constraint Construction Projects. International Journal 

of Civil Engineering and Technology (IJCIET), 16(5), 75-95.  

DOI: https://doi.org/10.34218/IJCIET_16_05_005 

1. Introduction  

Construction Site Layout Planning (CSLP) is critically essential, in the architecture 

engineering construction (AEC) industry, to optimize efficiency, safety and cost (Mei et al., 

2025). A proper site layout minimizes the material handling time, and creates smooth 

workflow, resulting in increased productivity and reduced safety issues (Mei et al., 2025). 

Conversely, poor layout planning can result in longer material handling times, congestion, 

lower efficiency and higher costs (Mei et al., 2025) CSLP is an acronym that stands for 

construction site layout planning. It is the planning of temporary facilities (TFs)- the offices, 

materials and equipment storage areas, and locations for various equipment- on a construction 

site to reduce transportation distances and to improve productivity and safety, which eventually 

benefits workers and contractors (Mei et al., 2025).  

CSLP faces distinct challenges in urban construction projects, such construction sites 

are confined, limited, surrounded by urban infrastructures, residential buildings, and busy 

streets. Space becomes a luxury (in such environments) and often limited one (Ciribini et al., 

2016). In addition, the confined site makes resource allocation, traffic control, and safety very 

difficult to organize (Ciribini et al., 2016). The traditional method of Construction Site Layout 

Planning (CSLP) utilizes static and manual plans that may not be effective, due to the constantly 

changing and complex requirements of construction projects, particularly in limited spaces 

(Bortolini et al., 2019). In modular construction projects, a unique challenge, unseen in ordinary 

cast-in-situ construction works, is the handling of spatial requirements for prefabricated 

elements, lifting equipment, and exact timing between off-site manufacture and on-site 

assembly (Bortolini et al., 2019).  

Building Information Modeling (BIM) has a significant potential for improving CSLP 

particularly through 4D BIM which is the 3D model integrated with a time dimension (Delci, 

2023)(Mazars & Francis, 2020). BIM technology makes construction visualization, simulation, 
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and planning easier, leading to more accurate planning. The use of 4D BIM assists in 

visualizing the spatial layout of the construction site by determining the locations of each object 

for a planned period which leads to better utilization of physical space (Delci, 2023)(Mazars & 

Francis, 2020). Additionally, BIM provides data support for CSLP, overcoming the limitations 

of traditional manual operations through automated data extraction and modification (Mei et 

al., 2025)(Jang et al., 2023). For example, BIM can efficiently estimate the input parameters 

required for CSLP, thereby increasing planning precision (Mei et al., 2025). 

In recent years, there is increasing adoption of optimization algorithms, generative 

design and automation techniques, specifically for the temporary facility placement (Wefki, 

Salah, et al., 2024). For instance, there are studies that combined BIM and GD to respond to 

CSLP problems and optimize construction site layouts (Wefki, Elnahla, et al., 2024). 

Automated generative design, by using graph convolutional neural networks, integrated into 

BIM proved to enhance construction efficiency in modular construction (Vahdatikhaki et al., 

2022). A hybrid framework which combines System Layout Planning (SLP) and Genetic 

Algorithms (GA) have provided solutions for multi-objective CSLP optimization (N. & Padala, 

2024).  

Despite, Building Information Modeling (BIM) utilization has increased, there is still 

not enough research in 4D BIM with generative design and complex optimization methods for 

construction site layout planning, specifically for space-constrained, multi-phase construction 

projects. (Mei et al. 2025)(Wefki ,Elnahla et al 2024)(Essam et al 2023) Currently, researchers 

use these methodologies mostly separately which makes it a complex and un-unified field and 

framework. as it cannot keep up with the most complex site layouts in the most dynamic 

construction environments (Mei et al. 2025)(Wefki, Elnahla et al 2023) (Essam et al., 2023). 

Therefore, this review aims to synthesize existing research findings, identify the most 

effective strategies, and delineate future research directions, with the goal of developing more 

integrated and intelligent CSLP solutions. 

2. Methodology of Literature Selection and Analysis  

This study, “A Review of BIM-Based Approaches for Site Layout Planning in Space-

Constraint Construction Projects” utilizes a semi-systematic literature review strategy that 

facilitates the identification, analysis, and synthesis of existing studies on 4D BIM, site layout 

planning, temporary construction facilities, and simulation on confined construction sites.  
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A peer-reviewed journal article’s search was systematically conducted on Scopus, Web 

of Science, ScienceDirect and the ASCE Library regarding the literature review process. The 

strong coverage of high-impact journals in construction management and digital engineering 

was the criterion for selecting the databases. The search concentrated on articles published 

between 2010 and 2025 due to the wide adoption and maturation of BIM, 4D model, and 

generative optimization method during this period. The different combinations of keywords are 

BIM, construction site layout, 4D BIM, temporary facilities, space-constrained site planning, 

crane position, generative design, construction logistics, and lean construction.  

To ensure academic rigor, only articles which are published in journals that are rated 

within Scopus Q1 or Q2 pertaining to field were included. These journals include those of 

Automation in Construction, Advanced Engineering Informatics, Journal of Construction 

Engineering and Management and Engineering, Construction and Architectural Management. 

To be considered suitable for analysis, the study had to cover at least one of the following areas: 

BIM-based site layout planning, temporary facility placement, 4D simulation of crane 

positioning, lean logistics or generative design, confined construction site or urban construction 

site. The review did not include any conference papers nor thesis nor technical reports nor non-

English publications nor any other study not related to spatial constraints and BIM-enabled site 

layout planning. Papers that only did structural analysis, estimation of cost or safety training 

and did not integrate site logistics or temporary facilities were discarded as well.  

The chosen papers were read in full to extract relevant details such as research aim, 

level of BIM application (3D, 4D, clash detection, crane reach analysis, etc), nature of 

temporary facility layout problem, use of optimization algorithms (genetic algorithm, particle 

swarm optimization, mixed-integer programming or generative design via Dynamo and 

Grasshopper, etc) and whether any lean construction principles were used (waste reduction, 

Just In Time, efficient use space, minimize movement, etc). The synthesis of studies was 

undertaken and grouped on thematic similarities following which BIM based site layout 

visualization, site logistics optimization, 4D simulation for construction sequencing, use of 

crane and material flow analysis and integration of lean and generative design principles to 

spatial efficiency improvements on constrained sites was observed. 

The literature selection procedure was done in two steps to ensure reliability; the first 

one is done through screening of titles and abstracts, and the second one are full text of those 

elected papers. Duplicate articles across databases were eliminated. The studies that were 

selected focused only on challenges regarding temporary facility layout, construction planning 

in confined site areas, optimization by means of BIM, simulation tools, etc. As a result of this 
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systematic review protocol, it is expected that the review findings will emerge from studies 

with scientific rigor, thus instilling confidence in their findings which will be based on credible 

and high-quality studies. 

3. Research Gaps and Limitations in Existing Studies 

Current research on BIM-enabled construction site layout planning has come a long 

way but it still has limitations. This is especially true for space-constrained projects. In most of 

the previous research use of BIM or optimization algorithms, the layouts are usually static, 

which assumes that enough open space is available for setting up the facilities. These models 

tend to fail when site boundaries are confined. Additionally, in constraint sites, temporary 

facilities require reallocation as the phases evolve. This missing capacity to adapt to time is an 

important gap, particularly in case of high-rise buildings constructed in diverse built 

environments which require leapfrog sequencing or phased construction.  

Moreover, there is another gap in the linking of BIM, optimization and 4D simulation. 

Many studies use optimization techniques like genetic algorithms, particle swarm optimization 

or mixed-integer programming to find the best locations for a crane or facility. However, these 

outcomes seldom align with 4D construction schedules. This means the optimization is not 

tested through simulated time-dependent conditions and remains theoretical. Very few studies 

have included 4D BIM to verify whether optimized layouts are still valid during actual 

construction schedules. Not many studies deal with the relocation of the site offices, cabins, or 

storage facility during the progress of construction, in-spite of being a critical need at sites with 

space constraints. In addition, the current BIM methods do not use lean principles for waste 

minimization, reduction of movement of materials and efficient space utilization. These 

methods focus on the reduction in the cost or travel distance of materials, without considering 

the space waste caused due to large footprints of facilities. 

There isn’t much research on the integration of BIM with generative tools like Dynamo 

or Grasshopper which can automatically generate and evaluate multiple layout alternatives 

under strict spatial constraints. According to the few studies that exist that use generative 

approaches, these are focused more on design than logistics on-site. 

4. Site Layout Planning in Construction 

Site Layout Planning for Construction (CSLP) can help in ensuring successful 

implementation, enhancing productivity, ensuring safety and cost control of the project. It 
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involves the identification, sizing, and strategic positioning of temporary facilities, such as 

offices, warehouses, material laydown areas, and equipment zones, within a construction site. 

Effective site layout profoundly influences on-site transportation, construction logistics, and 

overall safety (Tsegay et al., 2023). 

CSLP aims to make the construction work more efficient, by optimizing the layout of 

temporary facilities, which eventually results in lower construction costs. A well-organized site 

layout benefits work environment, productivity and consequently the project success (Xu et al., 

2020). CSLP presents a complex, multi-objective optimization problem that substantially 

increases in scale with the number of facilities and constraints (Xu et al., 2020). Proper planning 

has a direct link to construction efficiency, while inadequate planning leads to excessive 

material handling times, bottlenecks and less productivity and leading to more costs (Xu et al., 

2020)  

A construction site layout consists of different temporary facilities and areas such as: 

1. Cranes: Cranes have an immense impact on the execution of construction as well as 

its preparation costs. Their strategic positioning with lifting points is crucial for smooth 

construction processes and low costs (Xu et al., 2020).  2. Storage Area: Generally, most of the 

material that moves at a site relates to storage areas. The hoisting and storage of prefabricated 

components are essential and critical consideration for modular construction, underscoring the 

importance of well-organized CSLP which will help improve productivity and safety (Liu et 

al. 2024). 3. Site Offices, and relevant zones: The Strategic arrangement of these temporary 

facilities and zones such as Site Offices, Warehouses, Equipment Areas, Waste Management 

Areas, Safety Zones, and Access Routes can assist in optimizing the project. The placement of 

these temporary facilities can have a substantial impact on the material handling and operational 

cost, which is a major source of indirect cost in a construction project (Xu et al., 2020).  

In traditional CSLP approaches project managers’ experience and expertise are the 

predominant drivers (Xu et al. 2020). Many planners still use manual methods for construction 

method selection and site layout planning (Xu et al, 2020). Traditional methods have many 

limitations; data entry takes long time due to the manual aspect of the work. In case of design 

and construction plans alteration, it requires manual effort to enter the altered data (Hmidah et 

al., 2022). Conventional two-dimensional (2D) layout methods are unable to guarantee the 

safety of large-scale hoisting operations (Rodrigues et al., 2022). The dynamic nature, 

complexity, and inherent uncertainties of construction projects diminish the accuracy of input 

parameters (Xu et al., 2020). Researchers have introduced various computational techniques to 

tackle the limitations of traditional methodologies; Genetic Algorithm (GA) is a widely used 
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algorithm to optimize CSLPs and it is capable of multi-objective optimization (Xu et al., 2020). 

For instance, SLP-GA integrates System Layout Planning with GA to optimize CSLP (Xu et 

al., 2020). The Particle Swarm Optimization (PSO) method is also utilized in the CSLP to 

minimize the travelling distance between facilities and alleviate the risks of safety (Xu et al., 

2020) (Khalili-Fard et al., 2024). Ant Colony Optimization (ACO), An improved Pareto ACO 

algorithm can address multi-objective, dynamic, and unequal-area CSLP problems (Xu et al., 

2020)(Lin & Hsieh, 2022). Fuzzy-based Bee Colony Optimization (BCO) models can be 

employed to consider multiple objectives such as cost, safety risks, and noise pollution (Xu et 

al., 2020) 

Simulation-based decision support tools can assist in enhancing site layout planning, 

especially when construction projects involve inherent uncertainties and complex relationships 

between influencing factors and decision variables (Ding et al., 2024). 

CSLP faces unique application challenges in urban construction environment, some of 

these challenges are as follows:     

1.Limited space: Urban sites are often surrounded by existing buildings, and busy 

streets. (Tsegay et al., 2023). 2. Complex dynamic constraint: crane constraint, site constraints, 

and construction schedule are all dynamic and evolve over time (Xu et al., 2020). 3.Material 

handling and safety: Managing prefabricated components and lifting equipment within limited 

spaces and coordinating off-site manufacturing and on-site assembly at the right point in time, 

presents challenges (Chen et al., 2021). 5. Risk Assessment: It is necessary to evaluate and 

address potential hazards, such as fire and explosion waves, to minimize risks (D. Kim et al., 

2024) (Yan et al., 2024). 

Inadequate site layout planning can have multiple negative impacts such as reduced 

productivity, project delays, and elevated costs (Xu et al., 2020).                           

 As technology advances, the CSLP is being led away from 2D planning techniques. The 

methodology known as Building Information Modeling (BIM) has gained popularity for use in 

the Architecture, Engineering, Construction and Facility Management (AEC/FM) industry 

(Waqar et al., 2023)(Lee et al., 2016). According to the findings, BIM tools are responsible for 

site layout 3D visualization and optimization (Hmidah et al. 2022). BIM facilitates data for 

CSLP, and based on the design data, site managers and planners can better understand the site 

layout (Z. Wang & Liu, 2020)(A. Li et al., 2024).  

Semantic technologies, enhance the accuracy, effectiveness, and creativity of spatial 

layout design by separating knowledge of objects, spatial relationships, and constraints from 

the generative process (Hmidah et al., 2022). Data-driven approaches such as Crane-centric 
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CSLP decision-making methods, when combined with BIM, can automate data extraction and 

optimize hoisting operations (Xu et al., 2020). Unmanned Aerial Vehicles (UAVs) can be 

utilized for 3D reconstruction in dynamic site layout planning for large construction projects, 

particularly for mapping hoisting areas in petrochemical plant construction (Chen et al., 2021). 

BIM-GIS integrated frameworks can dynamically optimize construction site layouts to 

minimize multiple objectives (Chong et al., 2016). 

These advanced methods aim to address the complexities of traditional CSLP, improve 

planning efficiency, and better adapt to the dynamic changes and multi-objective optimization 

requirements in construction projects (J. Li et al., 2024)(F. Li et al., 2023). 

5. Lean and Generative Design Concepts 

The integration of lean construction and generative design inside building information 

modeling derives a new approach to optimize site layout planning in space-constrained 

construction projects. Lean Construction focuses on eliminating waste and enhancing 

efficiency in movement of workers, materials, and data. It aims at delivering ‘just-in-time’ 

materials and creating a fit-for-purpose product (Moradi & Sormunen, 2023) (Aziz et al., 2024). 

Waste in construction includes unnecessary movements, waiting time, overproduction, defects, 

and unused workers’ capacity. The lean methodologies aim to reduce or eliminate these wastes 

(Moradi & Sormunen, 2023). Lai 

According to lean philosophy, in the context of site layout planning, it requires an 

efficient arrangement of temporary facilities to reduce travel distance, material handling time 

and cost, enhance safety and productivity (R. Li et al., 2025)(Kumar & Cheng, 

2015)((Abdelalim et al., 2024)(Farmakis & Chassiakos, 2017)(Papadaki & Chassiakos, 2016). 

Poorly planned layouts can lead to increased material handling times, bottlenecks, reduced 

productivity, and ultimately higher costs, directly contradicting lean objectives (Borges et al., 

2024). For instance, the placement of materials and equipment based on just-in-time principles 

can help reduce waiting time and unnecessary transportation which are critical waste elements 

in lean thinking (Cheng and Chang,2018). Additionally, lean strategies support flexible site 

layout planning, in which the location of temporary facilities is modified over various phases 

of the construction process to meet changing requirements, ultimately ensuring efficiency and 

waste minimization of operations over the project life cycle (Ismail et al., 2025)(Tao et al., 

2022)(Sing et al., 2021)(Andayesh & Sadeghpour, 2014).  
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Generative Design (GD) and algorithm-driven optimization are potent methodologies 

to achieve these lean objectives in construction site planning. GD makes use of some computer 

algorithms to automatically generate several design alternatives by using a set of rules, aims, 

and restrictions (Semjén and Szép 2025). This paradigm moves the focus from designing 

manually to automated exploration of design spaces, thereby opening pathways for identifying 

optimal designs that may be missed using manual design (K. Li et al., 2024). In the construction 

site layout planning, GD can make use of various computational tools like Dynamo, 

Grasshopper, and evolutionary algorithms to study complex and combined problems 

(Mohammed Fathy et al., 2022) (Xu et al., 2020). An instance of these tools is using genetic 

algorithms (GAs) to optimize multi-objective functions, such as travel distance minimization 

and safety maximization to evolve optimal layouts through natural selection (Borges et al., 

2024)(Abdelalim et al., 2024)(RazaviAlavi & AbouRizk, 2021)(Papadaki Chassiakos, 2016). 

Similarly, Ant colony optimization (ACO), which is inspired by ants foraging behaviors and it 

is used to find optimum paths and layouts addressing challenges like unequal area allocation 

and dynamic conditions (Ning et al., 2011)(Y. Li, 2018)(Calis & Yuksel, 2010). 

BIM and GD combination make it easier to assess data regarding on-site planning. 

Building Information Modelling (BIM) is a rich central repository of project data. GD 

algorithms can access precise information regarding site topography, building geometry, 

material requirements, construction scheduling (R. Li et al., 2025)((K. Li et al., 2024)(Kumar 

& Cheng, 2015)(Zavari et al., 2022)(Le et al., 2019). This interoperability allows for dynamic 

updating and evaluation of layout alternatives against lean performance indicators. For 

example, a BIM-integrated framework can automatically extract data on temporary facility 

types, dimensions, and quantities, which are crucial inputs for GD algorithms to generate and 

optimize layouts (M. Kim et al., 2021).BIM can visualize the layouts it generates and check 

them against the site constraints and operational requirement (Schwabe et al., 2019).  

Generative design supports lean principles directly by eliminating waste, by optimizing 

the layout of temporary facilities and specifying the paths through which materials flow, GD 

reduces the movements which is considered a major contributor to waste in construction 

(Abdelalim et al., 2024)(Wefki, Elnahla, et al., 2024). GD evaluates different layouts promptly 

and presents a design that can optimize and minimizes waiting time for equipment, workers 

and materials supply, which leads to improved workflow (Farmakis & Chassiakos, 

2017)(Mohammed Fathy et al., 2022). The ability of GD to consider various constraints and 

objectives simultaneously, such as safety distances, access routes, and storage areas, also 

contributes to reducing rework and preventing accidents (Abdelalim et al., 2024)(Wefki, 
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Elnahla, et al., 2024). Advanced generative models, such as those based on Generative 

Adversarial Networks (GANs), have generated more realistic and context-aware designs for 

urban sites or building elements; further potential for wastage reduction (Chai et al., 2024). 

Although the integration of BIM, Lean, and Generative Design shows promise for 

temporary site layout planning, several research challenges and limitations persist. One key 

challenge is the development of comprehensive datasets for advanced generative model 

training, specifically for unique or complex construction scenarios (Yang et al., 2024). The 

inherent complex nature, construction site layout planning entails an array of dynamic changes, 

conflicting objectives, and space and time constraints require sophisticated algorithms able of 

handling high-dimensional problem spaces (Farmakis & Chassiakos, 2017)(Ning et al., 

2011)(Xu et al., 2020). Due to these complexities, traditional optimization methods do not often 

help, and deep learning must be used (Soliman et al, 2025).  

In addition, the limitation of data interoperability of BIM-based GD still requires 

manual methods to extract data and update models (Kumar & Cheng, 2015). Despite BIM 

environment is data rich, however the integration of these data with generative design tools and 

downstream analysis for lean metrics remains an active area of research. The effective 

translation of qualitative lean principles into measurable requirements and constraints for GD 

algorithms also remains a challenge and requires a robust framework which can balance both 

the qualitative and quantitative factors in optimization (Le et al., 2019). The adoption of such 

advanced technology, used in construction industry, is hindered by organizational and cultural 

barriers and adoption processes are complex within AEC organizations (Chowdhury et al. 

2024). 

The transition from manual, experience-based planning to automated, AI-driven 

solutions require overcoming resistance to change and ensuring that practitioners are 

adequately trained in these new methodologies (Borges et al., 2024)(K. R.* et al., 2020). The 

long-term implications of design changes, which are often unpredictable, also highlight the 

need for intelligent systems that can predict the impact of such changes on cost and schedule, 

further integrating machine learning into the BIM workflow (Abdulfattah et al., 2023). 

6. BIM-Based Optimization and 4D Integration 

Building information modelling (BIM) has basically transformed the construction site 

layout planning (CSLP) and temporary facilities arrangement, particularly in projects with 

limited and confined space (R. Li et al., 2025)(Schwabe et al., 2019). BIM offers a digital 
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foundation and backbone to the architecture, engineering and construction (AEC) industry, 

enabling project’s data handling and visualization throughout a project’s lifecycle (Khattra et 

al., 2021)(Muñoz-La Rivera et al., 2020)(Pan & Zhang, 2022). Its implementation in CSLP 

involves optimizing the placement of temporary facilities, cranes, storage zones, access routes, 

and cabins which have a major impact on enhancing and minimizing materials transport 

inefficiencies. (R. Li et al., 2025)(Schwabe et al., 2019)(Nguyen, 2020) The traditional methods 

of CSLP often require lengthy data extraction processes and advanced mathematical modeling, 

which are often fragmented and incompatible with specialized software (R. Li et al., 2025). 

BIM integrates geometric, physical, functional, and economic data that allow for more efficient 

planning and management of site resources and facilities (Cui et al., 2024). As BIM models are 

comprehensive, which make it easier to simulate and analyze several construction scenarios, 

allowing for better and more informed decisions regarding the placement and sizing of the 

temporary facilities (Borges et al., 2024)(Zavari et al., 2022).  

The inclusion of temporal dimension alongside the three spatial dimensions into BIM, 

termed as 4D BIM, further enhances its utility in CSLP by linking construction elements with 

a schedule to simulate the progress, logistics and space usage over a period of time (Cheng & 

Chang, 2018)(Rehman et al., 2025). Through this dynamic visualization, of construction 

activity over time and its impact on the site layout, stakeholders would be able to manage 

constraints and congestion of urban projects (Boton et al., 2022). 4D BIM simulations assist in 

spotting and identification of potential clashes and inefficiencies such as temporary facilities 

overlap and delivery clashes. (Rehman et al. 2025). For instance, it can model the dynamic 

allocation of construction materials, as well as the adjustment of layouts based on project 

phases, thereby mitigating reduced-efficiency, inflated costs and unnecessary loss of time 

(Cheng & Chang, 2018). Studies indicate rapid expansion of the 4D BIM in construction 

industry- due to its prospective in enhancing visualizing planning and managing resources 

(Rehman et al., 2025). 

 In constrained urban sites BIM is widely used for modeling and simulating the 

movement of essential equipment and resources. This simulation includes the detailed 

modelling of the cranes, cabins, storage zones and access routes for better optimization and 

placement (Li et al. 2025) (J. Wang et al. 2015). For example, a data-driven lifting-centered 

CSLP approach with BIM can integrate tower crane characteristics, which are often 

inadequately considered in traditional planning (Li et al., 2025)(Wang et al., 2015). This will 

help to evaluate the crane reach, load trajectories, and interference with other objects on-site 

(Liong et al., 2023). Visuals of these operations in 3D environment with schedule or time 
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sequencing provide clarity to plan for complex lifting operations while complying with 

essential safety regulations (Liong et al. 2023)(Rashidi et al. 2022). Similarly, BIM-based 

frameworks have been created that can automate site layout planning in congested areas while 

minimizing travelling distance for on-site workers and machines (Kumar & Cheng, 2015). 

The use of different optimization techniques in CSLP significantly enhances the 

efficacy of 4D BIM. These techniques include population-based algorithms such as Genetic 

algorithms (GA) and particle swarm optimization (PSO) which are utilized for optimal or near-

optimal solutions for complex CSLP problems (Nili et al., 2021)(Borges et al., 2024). Multi-

objective optimization models are useful for CSLP since they facilitate the assessment of 

contradicting objectives like minimizing costs, maximizing safety and lowering environmental 

impact (Zavari et al. 2022)(Nguyen 2020). A hybrid framework for multi-objective CSLP, in 

which Systematic Layout Planning (SLP) is combined with GA to optimize site temporary 

facilities placement (Borges et al. 2024). The optimization techniques may either be integrated 

within the BIM systems or from external computational tools such as Dynamo, Grasshopper, 

MATLAB and Python (Seghier et al., 2025). The data from BIM model, including geometric 

data, attribute data, provides essential input which enables data-driven decision making (Cui et 

al. 2024). 

The operational planning aspect of 4D BIM is further improved by advanced features 

such as clash detection, crane reach analysis and cabin relocation simulation. It allows for the 

identification of spatial and temporal conflicts between temporary facilities and permanent 

structures or construction activities (Rehman et al., 2025). The ability to track progress is 

essential to mitigate risk and delay during construction, which is increasingly being applied in 

phased construction sequences (e.g. leapfrogging and zone-based sequencing) in large or 

complex projects (Rehman et al., 2025). The capability to visualize a construction project 

throughout the entire construction process can enhance clash detection compared to a static 3D 

model. For example, machine learning can be integrated with BIM to assess the effects of 

design changes and assist in clash detection and resolution (Abdulfattah et al. in 2023).  

Lean construction principles can effectively utilize BIM for sophisticated data 

management to reduce waste and optimize values (Rivera et al. 2020) (Waqar et al. 2023). 

Generative design provides multiple design options based on predefined rules and objectives, 

leverages BIM's parametric modeling capabilities to automatically generate and evaluate 

numerous site layout configurations (Salah et al. 2023). For instance, the automation of 4D 

BIM development by resource specification and optimization algorithms to estimate the time 

of construction components on building projects (Fazeli et al., 2022). Such integration allows 
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for a more efficient exploration of design spaces and the identification of highly optimized 

solutions for complex site logistics (Salah et al., 2023). 

Despite all the significant improvements, BIM-based optimization workflows face 

many limitations and research challenges. A common problem is the rigid nature of prescriptive 

schedules, which usually fail to adapt to fluctuating and dynamic nature of  construction site; 

as a result, the actual work proceeds differently than the optimized plan (Nili et al., 2021)(Fazeli 

et al., 2022). The manual transfer of optimization results back into BIM environments remains 

a bottleneck, time-consuming and prone to errors (Li et al., 2025)(Kumar & Cheng, 2015). 

Additionally, there is a lack of automation capability for dynamically adjusting temporary 

facilities in response to rapid project iterations or unforeseen situations and conditions (Li et 

al., 2025). This necessitates continuous human intervention, limiting the real-time 

responsiveness of the system. Future research needs to focus on enhancing real-time data 

integration, developing more adaptive scheduling algorithms, and improving the automation of 

temporary facility relocation and adjustment within BIM environments to fully control its 

potential in space-constrained construction projects (Li et al., 2025)(Hiltunen et al., 2023). 

7. Future Direction 

Future research must go beyond layout modelling and explore the development of 

adaptive, time-dependent site planning systems which automatically update the layout as 

construction moves vertically or horizontally across zones. There’s a need for connecting 

generative design tools (e.g. Dynamo/ Grasshopper) with BIM and construction scheduling 

software to create self-updating and rule-based layouts that can move around facilities as space 

becomes available. The incorporation of construction phasing systems such as scaling and/or 

zone-based construction using 4D BIM and optimization processes permit a much more 

realistic simulation of the site logistics and space constraints. In future work, layout 

optimization could incorporate lean construction principles aimed at minimizing waste due to 

transportation and material handling as well as improving the spatial efficiency of the 

construction site. Research should also include realistic constraints like crane reach limits, 

emergency routes, material delivery paths and dynamic safety clearances, which are seldom 

discussed in academic studies. Validation in the real-world through case studies, sensor data or 

digital twins should be undertaken to increase reliability and industry relevance. With the help 

of BIM (building information modelling), generative algorithms, artificial intelligence and 
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automated decision-making; the future of site layout planning in space-constrained construction 

may be improved significantly. 

8. Conclusion 

The study of BIM-based methods for the planning of confined construction projects 

indicates that, though digital means importantly improved visualization, planning and 

communication on construction sites, their application in the highly space-restricted urban 

environment remains incomplete. Current research shows that in conjunction with scheduling 

tools and optimization techniques, BIM can be used effectively for crane positioning, material 

logistics and site facility planning. However, most of these approaches are static, site-specific 

and do not adapt to the changing spatial availability through construction life cycle. Previous 

studies lack integration of generative design, lean construction principles and 4D BIM 

simulation, as well as dynamic relocation of temporary facilities such as site cabins, stores and 

equipment zones. This review shows how important it is to have a framework that is more 

comprehensive and versatile. Many studies either study cost or travel distance as the main 

objectives but other vital components such as space and layout adaptability which are important 

in dense urban construction are ignored. The results support the need for a generative BIM and 

4D simulation integrated approach, as proposed in the main research, to determine the 

placements of temporary facilities using objective criteria such as minimal spatial footprint, 

safety clearances and logical construction sequence. 

References 

[1] Abdelalim, A., Said, S., Alnaser, A., Sharaf, A., ElSamadony, A., Kontoni, D.-P., & 

Tantawy, M. (2024). Agent-Based Modeling for Construction Resource Positioning 

Using Digital Twin and BLE Technologies. Buildings, 14(6), 1788. 

https://doi.org/10.3390/buildings14061788 

[2] Abdulfattah, B. S., Abdelsalam, H. A., Abdelsalam, M., Bolpagni, M., Thurairajah, N., 

Perez, L. F., & Butt, T. E. (2023). Predicting implications of design changes in BIM-

based construction projects through machine learning. Automation in Construction, 

155, 105057. https://doi.org/10.1016/j.autcon.2023.105057 

[3] Andayesh, M., & Sadeghpour, F. (2014). The time dimension in site layout planning. 

Automation in Construction, 44, 129–139. 

https://doi.org/10.1016/j.autcon.2014.03.021 

[4] Aziz, R. M., Nasreldin, T. I., & Hashem, O. M. (2024). The role of BIM as a lean tool 

in design phase. Journal of Engineering and Applied Science, 71(1). 

https://doi.org/10.1186/s44147-023-00340-3 



A Review of Bim-Based Approaches for Site Layout Planning in Space-Constraint Construction Projects 

https://iaeme.com/Home/journal/IJCIET 89 editor@iaeme.com 

[5] Borges, M. L. A. E., Granja, A. D., & Monteiro, A. (2024). A Hybrid Framework for 

Multi-Objective Construction Site Layout Optimization. Buildings, 14(12), 3790. 

https://doi.org/10.3390/buildings14123790 

[6] Bortolini, R., Formoso, C. T., & Viana, D. D. (2019). Site logistics planning and control 

for engineer-to-order prefabricated building systems using BIM 4D modeling. 

Automation in Construction, 98, 248–264. 

https://doi.org/10.1016/j.autcon.2018.11.031 

[7] Boton, C., Rivest, L., Kubicki, S., & Ghnaya, O. (2022). 4D Simulation Research in 

Construction: A Systematic Mapping Study. Archives of Computational Methods in 

Engineering, 30(4), 2451–2472. https://doi.org/10.1007/s11831-022-09873-x 

[8] Calis, G., & Yuksel, O. (2010). A comparative study for layout planning of temporary 

construction facilities : optimization by using ant colony algorithms. 

[9] Chai, P., Hou, L., Zhang, G., Tushar, Q., & Zou, Y. (2024). Generative adversarial 

networks in construction applications. Automation in Construction, 159, 105265. 

https://doi.org/10.1016/j.autcon.2024.105265 

[10] Chen, L.-K., Yuan, R.-P., Ji, X.-J., Lu, X.-Y., Xiao, J., Tao, J.-B., Kang, X., Li, X., He, 

Z.-H., Quan, S., & Jiang, L.-Z. (2021). Modular composite building in urgent 

emergency engineering projects: A case study of accelerated design and construction of 

Wuhan Thunder God Mountain/Leishenshan hospital to COVID-19 pandemic. 

Automation in Construction, 124, 103555. 

https://doi.org/10.1016/j.autcon.2021.103555 

[11] Cheng, M.-Y., & Chang, N.-W. (2018). Dynamic construction material layout planning 

optimization model by integrating 4D BIM. Engineering with Computers, 35(2), 703–

720. https://doi.org/10.1007/s00366-018-0628-0 

[12] Chong, H. Y., Lopez, R., Wang, J., Wang, X., & Zhao, Z. (2016). Comparative Analysis 

on the Adoption and Use of BIM in Road Infrastructure Projects. Journal of 

Management in Engineering, 32(6). https://doi.org/10.1061/(asce)me.1943-

5479.0000460 

[13] Chowdhury, M., Hosseini, M. R., Edwards, D. J., Martek, I., & Shuchi, S. (2024). 

Comprehensive analysis of BIM adoption: From narrow focus to holistic understanding. 

Automation in Construction, 160, 105301. 

https://doi.org/10.1016/j.autcon.2024.105301 

[14] Ciribini, A. L. C., Mastrolembo Ventura, S., & Paneroni, M. (2016). Implementation of 

an interoperable process to optimise design and construction phases of a residential 

building: A BIM Pilot Project. Automation in Construction, 71, 62–73. 

https://doi.org/10.1016/j.autcon.2016.03.005 

[15] Cui, W., Chen, Y., & Xu, B. (2024). Application research of intelligent system based 

on BIM and sensors monitoring technology in construction management. Physics and 

Chemistry of the Earth, Parts A/B/C, 134, 103546. 

https://doi.org/10.1016/j.pce.2024.103546 



Ahsanullah Naqeeb 

https://iaeme.com/Home/journal/IJCIET   90 editor@iaeme.com 

[16] Delci, C. A. M. (2023). THE TRANSFORMATIVE POTENTIAL OF 4D BIM IN 

CONSTRUCTION PROJECT MANAGEMENT. Revista Ft, 29(143), 4–5. 

https://doi.org/10.69849/revistaft/ch10202301040404 

[17] Ding, Z., Xu, S., Xie, X., Zheng, K., Wang, D., Fan, J., Li, H., & Liao, L. (2024). A 

building information modeling-based fire emergency evacuation simulation system for 

large infrastructures. Reliability Engineering &amp; System Safety, 244, 109917. 

https://doi.org/10.1016/j.ress.2023.109917 

[18] Essam, N., Khodeir, L., & Fathy, F. (2023). Approaches for BIM-based multi-objective 

optimization in construction scheduling. Ain Shams Engineering Journal, 14(6), 

102114. https://doi.org/10.1016/j.asej.2023.102114 

[19] Farmakis, P. M., & Chassiakos, A. P. (2017). Dynamic Multi-objective Layout Planning 

of Construction Sites. Procedia Engineering, 196, 674–681. 

https://doi.org/10.1016/j.proeng.2017.08.057 

[20] Fazeli, A., Banihashemi, S., Hajirasouli, A., & Mohandes, S. R. (2022). Automated 4D 

BIM development: the resource specification and optimization approach. Engineering, 

Construction and Architectural Management, 31(5), 1896–1922. 

https://doi.org/10.1108/ecam-07-2022-0665 

[21] Hiltunen, M., Heikkilä, R., Niskanen, I., & Immonen, M. (2023). Open InfraBIM for 

remote and autonomous excavation. Automation in Construction, 156, 105148. 

https://doi.org/10.1016/j.autcon.2023.105148 

[22] Hmidah, N. A., Haron, N. A., Alias, A. H., Law, T. H., Altohami, A. B. A., & Effendi, 

R. A. A. R. A. (2022). The Role of the Interface and Interface Management in the 

Optimization of BIM Multi-Model Applications: A Review. Sustainability, 14(3), 1869. 

https://doi.org/10.3390/su14031869 

[23] Ismail, O. A., Nagy, A. M., Sanad, H., & Elbehairy, H. S. (2025). 4D-BIM based 

dynamic construction site layout planning. Journal of Umm Al-Qura University for 

Engineering and Architecture. https://doi.org/10.1007/s43995-025-00191-4 

[24] Jang, S., Lee, G., Shin, S., & Roh, H. (2023). Lexicon-based content analysis of BIM 

logs for diverse BIM log mining use cases. Advanced Engineering Informatics, 57, 

102079. https://doi.org/10.1016/j.aei.2023.102079 

[25] Khalili-Fard, A., Parsaee, S., Bakhshi, A., Yazdani, M., Aghsami, A., & Rabbani, M. 

(2024). Multi-objective optimization of closed-loop supply chains to achieve 

sustainable development goals in uncertain environments. Engineering Applications of 

Artificial Intelligence, 133, 108052. https://doi.org/10.1016/j.engappai.2024.108052 

[26] Khattra, S. K., Singh, J., & Rai, H. S. (2021). A Statistical Review to Study the 

Structural Stability of Buildings Using Building Information Modelling. Archives of 

Computational Methods in Engineering, 29(5), 2857–2874. 

https://doi.org/10.1007/s11831-021-09677-5 

[27] Kim, D., Yoo, T., Tran, S. V.-T., Lee, D., Park, C., & Lee, D. (2024). Automated Safety 

Risk Assessment Framework by Integrating Safety Regulation and 4D BIM-Based Rule 

Modeling. Buildings, 14(8), 2529. https://doi.org/10.3390/buildings14082529 



A Review of Bim-Based Approaches for Site Layout Planning in Space-Constraint Construction Projects 

https://iaeme.com/Home/journal/IJCIET 91 editor@iaeme.com 

[28] Kim, M., Ryu, H.-G., & Kim, T. W. (2021). A Typology Model of Temporary Facility 

Constraints for Automated Construction Site Layout Planning. Applied Sciences, 11(3), 

1027. https://doi.org/10.3390/app11031027 

[29] Kumar, S. S., & Cheng, J. C. P. (2015). A BIM-based automated site layout planning 

framework for congested construction sites. Automation in Construction, 59, 24–37. 

https://doi.org/10.1016/j.autcon.2015.07.008 

[30] Le, P. L., Dao, T.-M., & Chaabane, A. (2019a). BIM-based framework for temporary 

facility layout planning in construction site. Construction Innovation, 19(3), 424–464. 

https://doi.org/10.1108/ci-06-2018-0052 

[31] Le, P. L., Dao, T.-M., & Chaabane, A. (2019b). BIM-based framework for temporary 

facility layout planning in construction site. Construction Innovation, 19(3), 424–464. 

https://doi.org/10.1108/ci-06-2018-0052 

[32] Lee, C.-Y., Chong, H.-Y., & Wang, X. (2016). Streamlining Digital Modeling and 

Building Information Modelling (BIM) Uses for the Oil and Gas Projects. Archives of 

Computational Methods in Engineering, 25(2), 349–396. 

https://doi.org/10.1007/s11831-016-9201-4 

[33] Li, A., Zhang, J., Xiao, F., Fan, C., Yu, Y., & Chen, Z. (2024). Design information-

assisted graph neural network for modeling central air conditioning systems. Advanced 

Engineering Informatics, 60, 102379. https://doi.org/10.1016/j.aei.2024.102379 

[34] Li, F., Laili, Y., Chen, X., Lou, Y., Wang, C., Yang, H., Gao, X., & Han, H. (2023). 

Towards big data driven construction industry. Journal of Industrial Information 

Integration, 35, 100483. https://doi.org/10.1016/j.jii.2023.100483 

[35] Li, J., Liu, Z., Han, G., Demian, P., & Osmani, M. (2024). The Relationship Between 

Artificial Intelligence (AI) and Building Information Modeling (BIM) Technologies for 

Sustainable Building in the Context of Smart Cities. Sustainability, 16(24), 10848. 

https://doi.org/10.3390/su162410848 

[36] Li, K., Gan, V. J. L., Li, M., Gao, M. Y., Tiong, R. L. K., & Yang, Y. (2024). Automated 

generative design and prefabrication of precast buildings using integrated BIM and 

graph convolutional neural network. Developments in the Built Environment, 18, 

100418. https://doi.org/10.1016/j.dibe.2024.100418 

[37] Li, R., CHI, H.-L., Hu, Z., Li, D., Yi, W., & Brilakis, I. (2025). Data-driven lifting-

centered construction site layout planning decision approach with BIM. Automation in 

Construction, 179, 106467. https://doi.org/10.1016/j.autcon.2025.106467 

[38] Li, Y. (2018). The management model of construction plane layout based on Pareto ant 

colony genetic algorithm. Journal of Intelligent &amp; Fuzzy Systems, 34(2), 771–786. 

https://doi.org/10.3233/jifs-169371 

[39] Lin, F., & Hsieh, H.-P. (2022). Traveling Transporter Problem: Arranging a New 

Circular Route in a Public Transportation System Based on Heterogeneous Non-

Monotonic Urban Data. ACM Transactions on Intelligent Systems and Technology, 

13(3), 1–25. https://doi.org/10.1145/3510034 



Ahsanullah Naqeeb 

https://iaeme.com/Home/journal/IJCIET   92 editor@iaeme.com 

[40] Liong, S.-T., Kuo, F.-W., Gan, Y. S., Sheng, Y.-T., & Wang, S.-Y. (2023). Predicting 

trajectory of crane-lifted load using LSTM network: A comparative study of simulated 

and real-world scenarios. Expert Systems with Applications, 228, 120215. 

https://doi.org/10.1016/j.eswa.2023.120215 

[41] Liu, Q., Ma, Y., Chen, L., Pedrycz, W., Skibniewski, M. J., & Chen, Z.-S. (2024). 

Artificial intelligence for production, operations and logistics management in modular 

construction industry: A systematic literature review. Information Fusion, 109, 102423. 

https://doi.org/10.1016/j.inffus.2024.102423 

[42] Mazars, T., & Francis, A. (2020). Chronographical spatiotemporal dynamic 4D 

planning. Automation in Construction, 112, 103076. 

https://doi.org/10.1016/j.autcon.2020.103076 

[43] Mei, Z., Tan, Q., Tan, Y., Yi, W., & Luo, S. (2025). An integrated optimization and 

visualization approach for construction site layout planning considering primary and 

reuse building materials. Advanced Engineering Informatics, 65, 103314. 

https://doi.org/10.1016/j.aei.2025.103314 

[44] Mohammed Fathy, M., Elsaid Elbeltagi, E., & Elsheikh, A. (2022). Dynamo Visual 

Programming-Based Generative Design Optimization Model for Construction Site 

Layout Planning. (Dept. C). MEJ. Mansoura Engineering Journal, 46(4), 31–42. 

https://doi.org/10.21608/bfemu.2022.213112 

[45] Moradi, S., & Sormunen, P. (2023). Implementing Lean Construction: A Literature 

Study of Barriers, Enablers, and Implications. Buildings, 13(2), 556. 

https://doi.org/10.3390/buildings13020556 

[46] Muñoz-La Rivera, F., Mora-Serrano, J., Valero, I., & Oñate, E. (2020). Methodological-

Technological Framework for Construction 4.0. Archives of Computational Methods in 

Engineering, 28(2), 689–711. https://doi.org/10.1007/s11831-020-09455-9 

[47] N., H. K., & Padala, S. P. S. (2024). A BIM-integrated multi objective optimization 

model for sustainable building construction management. Construction Innovation. 

https://doi.org/10.1108/ci-09-2023-0223 

[48] Nguyen, P. T. (2020). Construction site layout planning and safety management using 

fuzzy-based bee colony optimization model. Neural Computing and Applications, 

33(11), 5821–5842. https://doi.org/10.1007/s00521-020-05361-0 

[49] Nili, M. H., Taghaddos, H., & Zahraie, B. (2021). Integrating discrete event simulation 

and genetic algorithm optimization for bridge maintenance planning. Automation in 

Construction, 122, 103513. https://doi.org/10.1016/j.autcon.2020.103513 

[50] Ning, X., Lam, K.-C., & Lam, M. C.-K. (2011). A decision-making system for 

construction site layout planning. Automation in Construction, 20(4), 459–473. 

https://doi.org/10.1016/j.autcon.2010.11.014 

[51] Pan, Y., & Zhang, L. (2022). Integrating BIM and AI for Smart Construction 

Management: Current Status and Future Directions. Archives of Computational 

Methods in Engineering, 30(2), 1081–1110. https://doi.org/10.1007/s11831-022-

09830-8 



A Review of Bim-Based Approaches for Site Layout Planning in Space-Constraint Construction Projects 

https://iaeme.com/Home/journal/IJCIET 93 editor@iaeme.com 

[52] Papadaki, I. N., & Chassiakos, A. P. (2016). Multi-objective Construction Site Layout 

Planning Using Genetic Algorithms. Procedia Engineering, 164, 20–27. 

https://doi.org/10.1016/j.proeng.2016.11.587 

[53] Rashidi, A., Yong, W. Y., Maxwell, D., & Fang, Y. (2022). Construction planning 

through 4D BIM-based virtual reality for light steel framing building projects. Smart 

and Sustainable Built Environment, 12(5), 1153–1173. https://doi.org/10.1108/sasbe-

06-2022-0127 

[54] RazaviAlavi, S., & AbouRizk, S. (2021). Construction Site Layout Planning Using a 

Simulation-Based Decision Support Tool. Logistics, 5(4), 65. 

https://doi.org/10.3390/logistics5040065 

[55] Rehman, I. U., Mazher, K. M., & Wuni, I. Y. (2025). Systematic review of 4D BIM 

benefits in construction projects. Results in Engineering, 28, 107091. 

https://doi.org/10.1016/j.rineng.2025.107091 

[56] Rodrigues, F., Baptista, J. S., & Pinto, D. (2022). BIM Approach in Construction 

Safety—A Case Study on Preventing Falls from Height. Buildings, 12(1), 73. 

https://doi.org/10.3390/buildings12010073 

[57] Salah, M., Elbeltagi, E., & Elsheikh, A. (2023). Optimization of construction site layout 

using BIM generative design. International Journal of Construction Management, 24(3), 

314–322. https://doi.org/10.1080/15623599.2023.2222997 

[58] Schwabe, K., Teizer, J., & König, M. (2019). Applying rule-based model-checking to 

construction site layout planning tasks. Automation in Construction, 97, 205–219. 

https://doi.org/10.1016/j.autcon.2018.10.012 

[59] Seghier, T. E., Khosakitchalert, C., Liu, Z., Ohueri, C. C., Lim, Y.-W., & Bin Zainazlan, 

A. F. (2025). From BIM to computational BIM: A systematic review of visual 

programming application in building research. Ain Shams Engineering Journal, 16(1), 

103173. https://doi.org/10.1016/j.asej.2024.103173 

[60] Semjén, Á. Á., & Szép, J. (2025). Integrating generative and parametric design with 

BIM: A literature review of challenges and research gaps in construction design. 

Applications in Engineering Science, 23, 100253. 

https://doi.org/10.1016/j.apples.2025.100253 

[61] Sing, M. C. P., Fung, I. W. H., Edwards, D. J., & Liu, H. (2021). Dynamic construction 

site layout planning: an application of branch and bond algorithm. International Journal 

of Building Pathology and Adaptation, 40(4), 523–538. https://doi.org/10.1108/ijbpa-

06-2020-0053 

[62] Soliman, A. A., Mohammed, A. A., & Ibrahim, A. H. (2025). Dynamic construction 

site layout optimization using deep reinforcement learning with PPO. Engineering, 

Construction and Architectural Management, 1–25. https://doi.org/10.1108/ecam-07-

2025-1103 

[63] Tao, G., Feng, H., Feng, J., & Wang, T. (2022). Dynamic Multi-objective Construction 

Site Layout Planning Based on BIM. KSCE Journal of Civil Engineering, 26(4), 1522–

1534. https://doi.org/10.1007/s12205-022-0708-y 



Ahsanullah Naqeeb 

https://iaeme.com/Home/journal/IJCIET   94 editor@iaeme.com 

[64] Tsegay, F. G., Mwanaumo, E., & Mwiya, B. (2023). Mathematical optimization 

methods for inner-city construction site layout planning: a systematic review. Asian 

Journal of Civil Engineering, 24(8), 3781–3795. https://doi.org/10.1007/s42107-023-

00713-2 

[65] K. R.*, Vinodh., S., Suriya., undefined, undefined, Anto. L., C., & undefined, 

undefined. (2020). Challenges and Issues Involved in Adopting Lean and Bim in 

Construction. International Journal of Innovative Technology and Exploring 

Engineering, 9(3), 2873–2878. https://doi.org/10.35940/ijitee.b6549.019320 

[66] Vahdatikhaki, F., Salimzadeh, N., & Hammad, A. (2022). Optimization of PV modules 

layout on high-rise building skins using a BIM-based generative design approach. 

Energy and Buildings, 258, 111787. https://doi.org/10.1016/j.enbuild.2021.111787 

[67] Wang, J., Zhang, X., Shou, W., Wang, X., Xu, B., Kim, M. J., & Wu, P. (2015). A BIM-

based approach for automated tower crane layout planning. Automation in 

Construction, 59, 168–178. https://doi.org/10.1016/j.autcon.2015.05.006 

[68] Wang, Z., & Liu, J. (2020). A Seven‐Dimensional Building Information Model for the 

Improvement of Construction Efficiency. Advances in Civil Engineering, 2020(1). 

https://doi.org/10.1155/2020/8842475 

[69] Waqar, A., Othman, I., Saad, N., Azab, M., & Khan, A. M. (2023). BIM in green 

building: Enhancing sustainability in the small construction project. Cleaner 

Environmental Systems, 11, 100149. https://doi.org/10.1016/j.cesys.2023.100149 

[70] Wefki, H., Elnahla, M., & Elbeltagi, E. (2024). BIM-based schedule generation and 

optimization using genetic algorithms. Automation in Construction, 164, 105476. 

https://doi.org/10.1016/j.autcon.2024.105476 

[71] Wefki, H., Salah, M., Elbeltagi, E., Elsheikh, A., & Khallaf, R. (2024). A generative 

design-based optimization model for multi-objective construction site layout planning. 

Engineering, Construction and Architectural Management. 

https://doi.org/10.1108/ecam-11-2023-1193 

[72] Xu, M., Mei, Z., Luo, S., & Tan, Y. (2020). Optimization algorithms for construction 

site layout planning: a systematic literature review. Engineering, Construction and 

Architectural Management, 27(8), 1913–1938. https://doi.org/10.1108/ECAM-08-

2019-0457 

[73] Yan, Z., Qin, Z., Fan, J., Huang, Y., Wang, Y., Zhang, J., Zhang, L., & Cao, Y. (2024). 

Research on the Intelligent Planning of Mine Fire Evacuation Routes Based on a 

Multifactor Coupling Analysis. Fire, 7(1), 34. https://doi.org/10.3390/fire7010034 

[74] Yang, Y., Chen, C., & Li, T. (2024). Automated construction site layout design system 

for prefabricated buildings using transformer based conditional GAN. Advanced 

Engineering Informatics, 62, 102885. https://doi.org/10.1016/j.aei.2024.102885 

[75] Yu, J., Wang, J., Hua, Z., & Wang, X. (2021). BIM-based time-cost optimization of a 

large-span spatial steel structure in an airport terminal building. Journal of Facilities 

Management, 20(3), 469–484. https://doi.org/10.1108/jfm-12-2020-0097 



A Review of Bim-Based Approaches for Site Layout Planning in Space-Constraint Construction Projects 

https://iaeme.com/Home/journal/IJCIET 95 editor@iaeme.com 

[76] Zavari, M., Shahhosseini, V., Ardeshir, A., & Sebt, M. H. (2022). Multi-objective 

optimization of dynamic construction site layout using BIM and GIS. Journal of 

Building Engineering, 52, 104518. https://doi.org/10.1016/j.jobe.2022.104518 

 

 

 

 

 

 

 

 

 

Citation: Ahsanullah Naqeeb. (2025). A Review of Bim-Based Approaches for Site Layout Planning in Space-
Constraint Construction Projects. International Journal of Civil Engineering and Technology (IJCIET), 16(5), 75-

95. 

 
Abstract Link: https://iaeme.com/Home/article_id/IJCIET_16_05_005 

 

Article Link:  

https://iaeme.com/MasterAdmin/Journal_uploads/IJCIET/VOLUME_16_ISSUE_5/IJCIET_16_05_005.pdf 

Copyright: © 2025 Authors. This is an open-access article distributed under the terms of the Creative Commons 

Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited. 

Creative Commons license: Creative Commons license: CC BY 4.0   

✉ editor@iaeme.com 

 


