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A B S T R A C T  

Location and transportation system are the essential parts of a green building project for the success of the 

LEED Certification process. LEED (Leadership in Energy and Environmental Design) is the most well-

known green building rating tool worldwide. Generally, architects, engineers, and designers evaluate 

location and transportation systems based on conventional maps with manual estimations in LEED projects. 

This technique requires labor, experience, and more time and effort. However, Building Information 

Modeling (BIM) is an intelligent advanced technology that can reshape the construction industry in future 

decades. BIM (Building Information Modeling) has brought new ways to analyze location and transportation 

systems in the green building process. This study aims to enhance the efficiency of location and 

transportation systems in LEED certification by incorporating BIM. Integration of BIM model using 

Autodesk Revit software and LEED-based plugins with mapping tools such as google map service to 

develop a collaborative BIM-LEED environment which resultantly aids in performing location analysis. 

This technique helps planners, architects, and engineers to make informed decisions about green building 

performance at the early stage of a project. 
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1. Introduction  

In recent times, the demand for sustainable buildings raised exponentially because the world is currently 

facing a serious crisis regarding the environment. The post covid era has changed the entire dynamics of 

the world, and so people are becoming more conscious of their built environment. It has been estimated 

that buildings account for major energy consumption and carbon emissions and it is continuously on the 

rise due to the rapid growth of the population. A recent development in the construction business is the use 

of "green" buildings to encourage energy efficiency and environmentally friendly architecture. According 

to studies, the desire for environmentally friendly structures that have less effect on the population is 

gradually rising. To lessen the strain on the environment, the construction sector must adopt new concepts 

and techniques, such as the sustainability strategy. Through the use of sustainable design, which requires 

designers to find related materials and components that might receive points based on the chosen green 

building certification system, sustainability concepts can be incorporated at the conceptual stage [1].  

In this regard, it is crucial to adopt such sustainable practices that make buildings energy efficient and 

environmentally friendly so that the demand for housing can be tackled with the rising population without 

compromising the ecosystem. Leadership in Energy and Environmental Design (LEED) has been 

considered a paramount effort to attain sustainable green building certification. It has been recognized by 

governmental organizations such as USA Green Building Council for its endless contribution to making 

buildings sustainable and green. The LEED comprises six domains that address the different components 

of a building to make it sustainable. These domains are sustainable sites, water efficiency, energy and 

atmosphere, material selection, indoor environment quality, and innovation design process. Among these, 

this research focuses on the location and transportation category. The reason behind selecting this category 

is that it is one of the most neglected categories in the building industry and it involves a rigorous planning 

strategy at the designing phase so that maximum errors can be reduced at the later stage of the building 

lifecycle [2].  

2. Literature Review 

Building Information Modelling (BIM) is considered to be a major technological breakthrough in the civil 

engineering industry. It is a digital platform that helps visualize the construction project realistically. The 

applications of BIM are varied and diverse. It not only helps in visualizing the project but it can be used 

effectively for quantity estimation, project monitoring, clash detection, and facility management [3]. 

Another important benefit of BIM is that it can assist markedly in sustainability [4]. Through the use of 

BIM, energy modeling and simulation can be done which can provide very important insights about the 

building at the early stage to designers, architects, engineers, and other construction industry professionals 

[5].  

BIM and sustainability concepts are becoming increasingly popular in the architecture, engineering, and 

construction (AEC) sector. This is especially true when it comes to designing and constructing green 

buildings. BIM technologies offer the potential to quickly and efficiently communicate design information 

to energy and simulation tools for validation and analysis at an early point of the design process [6].  

However, by utilizing BIM technologies, owners may more vividly monitor how their building projects are 

progressing throughout the many phases of their construction. BIM models are used by the construction 

team to plan activities, estimate material requirements, and identify potential equipment-space conflicts [7]. 
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LEED encompasses a broad spectrum of green building design parameters that if implemented can make a 

building sustainable. The key areas of building in a LEED are sustainable sites, water efficiency, energy 

and atmosphere, material selection, indoor environmental quality, innovation, and design process. The 

geographical location of the project plays a substantial significance in the success of the green building 

certification process [8]. This category consists of various important factors such as land protection, site 

development density and diverse usage, accessibility to the quality transport system, and adoption of fuel-

efficient vehicles. Each of these factors possesses a certain point which altogether helps in achieving the 

LEED certification. In the planning and designing phase of a project if these factors are considered on 

practical grounds, then it can help buildings be less susceptible to pollution [9].  

3. Research Methodology  

The fundamental methodology of this research is to develop a user interface UI that will act as an integration 

model for integration of Autodesk Revit API, Google Earth Pro, and LEED calculations as shown in figure-

1. This will help us in performing LEED location calculations on the BIM model which will make the 

process efficient and provide accurate LEED results [2]. The integration model consists of three 

components which have been explained in detail as the following: 

• The first component comprises of BIM model developed on Autodesk Revit. This involves project 

information such as geographical coordinates, longitudes, latitudes, site area, and project site area. 

• The second component is the interface consisting of project information extracted with the help of 

BIM as stated in the previous point and project specific location data extracted using google earth 

pro comprising of traffic conditions, routes, density radius, and services radius.  

• The third component composed of LEED guidelines based on location and transportation system. 

It includes formulas that automatically perform LEED calculations and generate LEED points. It 

can also generate LEED results into a tabular form.  

Collectively, the user interface UI will display LEED location data of the project which will help architects 

and engineers markedly for the analyzing the green building location.  

 
Fig.1. BIM – LEED Integration Model 
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4. Analysis and Discussion 

The LEED location and transportation system are based on two options. The first option deals with 

development density and the second option deals with diverse uses. The integration model can provide the 

relevant project location data from the Revit BIM model, and it can be displayed on the map 

correspondingly [10]. As far as the project gross area and the surrounding site area is concerned, they can 

be calculated within the Revit. The interface has a backend formula to calculate density radius as follows.  

𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑅𝑎𝑑𝑖𝑢𝑠 = 3𝑥√𝑆𝑖𝑡𝑒 𝐴𝑟𝑒𝑎 

Similarly, the development density can be calculated based on the following formulas.  

𝐷𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑃𝑟𝑜𝑗𝑒𝑐𝑡 𝐺𝑟𝑜𝑠𝑠 𝐴𝑟𝑒𝑎

𝑆𝑖𝑡𝑒 𝐴𝑟𝑒𝑎
 

The density calculation comprises all planned and existing buildings that exist within the boundary of a 

project. However, it excludes all those areas that are specifically designated for parking facilities. According 

to LEED, the specific density should be attained within five years from the date any type of building has 

been occupied. During the analysis, if one part of the project, either residential or non-residential, qualifies 

for the minimum density criteria but the other does not fulfill the criteria then it is suggested that only the 

qualifying density should be included.  

Surrounding Density  

The points about the surrounding density of a project are earned based on calculation guidelines given by 

the LEED. Primarily, there are five major steps in the process. The first step is the identification of building 

sites and buildable land within the periphery of the project boundary which can be done with google earth 

pro. Once the site has been identified, the next step would be to gather the required information which 

includes the number of building units that already existed on the site. Afterward, specific calculations for 

residential and non-residential projects are performed. The formula for residential land use in a category of 

mixed-used projects are:  

𝑀𝑖𝑥𝑒𝑑 𝑈𝑠𝑒𝑑 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝐿𝑎𝑛𝑑 = % 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝐹𝑙𝑜𝑜𝑟 𝐴𝑟𝑒𝑎 𝑥 𝑇𝑜𝑡𝑎𝑙 𝑀𝑖𝑥𝑒𝑑 − 𝑈𝑠𝑒 𝐿𝑎𝑛𝑑 𝐴𝑟𝑒𝑎  

Similarly, the equation for non-residential land use is following.  

𝑀𝑖𝑥𝑒𝑑 − 𝑈𝑠𝑒 𝑁𝑜𝑛 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝐿𝑎𝑛𝑑

= % 𝑁𝑜𝑛 − 𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡𝑖𝑎𝑙 𝐿𝑎𝑛𝑑 𝑥 𝑇𝑜𝑡𝑎𝑙 𝑀𝑖𝑥𝑒𝑑 − 𝑈𝑠𝑒 𝐿𝑎𝑛𝑑 𝐴𝑟𝑒𝑎  

For calculating combined density (excluding parking areas), the following equation can be used 

respectively.  

𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑇𝑜𝑡𝑎𝑙 𝐹𝑙𝑜𝑜𝑟 𝐴𝑟𝑒𝑎

𝑇𝑜𝑡𝑎𝑙 𝐵𝑢𝑖𝑙𝑑𝑎𝑏𝑙𝑒 𝐿𝑎𝑛𝑑
 

Units Used: 

Combined Density: Ft2/acre or m2/hectare 

Total Floor Area: Ft2 or m2 

Total Buildable Land: Acres or Hectares 
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The last step will be to assign the points the project has achieved which will be given with respect to 

reference provided by the LEED.  

Diversity of Uses 

In this option, basic facilities are counted within a radius of 400 meters. This also includes calculating the 

distance traveled by walking and indicating these routes on maps. As a result, based on this, credit is 

awarded to the project.  

The user interface will encompass all the calculations and scenarios related to project location as discussed 

above. Once these steps are successfully incorporated into the user interface, it will be integrated with the 

BIM model in a Revit platform. As a result, LEED calculation for location and transportation system can 

be generated. This will reduce the time drastically as well as more accurate results will be generated.    

5. Conclusion 

The concept of BIM and sustainable building are the two major milestones that the construction industry is 

currently experiencing. The adoption of BIM and sustainable building practices can lead to achieving 

sustainable development goals. However, the rate of progression of these concepts is very slow. 

Furthermore, the LEED calculations are generally conducted manually or by some methods which are not 

efficient enough. This research addresses this concern and provides an efficient yet digital transformative 

way to tackle this issue which has not been addressed yet so widely around the globe. The benefits of 

developing a such BIM-LEED interface are not limited to calculations that are involved in the process, but 

it also fosters a concept of sustainable construction in a more structured manner. By integrating BIM with 

LEED, designers and planners will be able to make informed decisions about the design of a building at the 

very initial stage of the project. This will resultantly reduce the cost that may be incurred if the same analysis 

would be carried out at the later stage of the building lifecycle. Therefore, the advantages of this integration 

model are two-fold. However, it can be concluded that this effort requires further research and investigation 

to check the credibility of the BIM-LEED integration interface to confirm that the results generated are 

accurate as it was done manually as well as the interface is capable enough to perform calculations on 

various types of projects. 

 

 

 

 

 

 

 

 

 

 



International Conference on Sustainable Development in Civil Engineering,  

16-18 February, 2023 (ICSDC 2023)       
 

6 
 

6. References  

[1] P. H. Chen and T. C. Nguyen, “Integration of building information modeling (BIM) and LEED’s 

location and transportation category,” 32nd Int. Symp. Autom. Robot. Constr. Min. Connect. to 

Futur. Proc., no. March 2018, 2015, doi: 10.22260/isarc2015/0044. 

[2] F. Jalaei and A. Jrade, “Integrating building information modeling (BIM) and LEED system at the 

conceptual design stage of sustainable buildings,” Sustain. Cities Soc., vol. 18, pp. 95–107, 2015, 

doi: 10.1016/j.scs.2015.06.007. 

[3] L. K. Goyal, R. Chauhan, R. Kumar, and H. S. Rai, “Use of BIM in Development of Smart Cities: 

A Review,” IOP Conf. Ser. Mater. Sci. Eng., vol. 955, no. 1, 2020, doi: 10.1088/1757-

899X/955/1/012010. 

[4] I. Repository, “The potential use of BIM to aid construction waste minimalisation”. 

[5] L. Chen and H. Luo, “A BIM-based construction quality management model and its applications,” 

Autom. Constr., vol. 46, pp. 64–73, 2014, doi: 10.1016/j.autcon.2014.05.009. 

[6] M. Medineckiene, Z. Turskis, and E. K. Zavadskas, “Sustainable construction taking into account 

the building impact on the environment,” J. Environ. Eng. Landsc. Manag., vol. 18, no. 2, pp. 

118–127, 2010, doi: 10.3846/jeelm.2010.14. 

[7] W. Wu and R. R. A. Issa, “BIM Execution Planning in Green Building Projects: LEED as a Use 

Case,” J. Manag. Eng., vol. 31, no. 1, pp. 1–18, 2015, doi: 10.1061/(asce)me.1943-5479.0000314. 

[8] R. C. Hill and P. A. Bowen, “Sustainable construction: Principles and a framework for 

attainment,” Constr. Manag. Econ., vol. 15, no. 3, pp. 223–239, 1997, doi: 

10.1080/014461997372971. 

[9] F. Jalaei, F. Jalaei, and S. Mohammadi, “An integrated BIM-LEED application to automate 

sustainable design assessment framework at the conceptual stage of building projects,” Sustain. 

Cities Soc., vol. 53, p. 101979, 2020, doi: 10.1016/j.scs.2019.101979. 

[10] L. B. Robichaud and V. S. Anantatmula, “Greening Project Management Practices for Sustainable 

Construction,” J. Manag. Eng., vol. 27, no. 1, pp. 48–57, 2011, doi: 10.1061/(asce)me.1943-

5479.0000030. 

 

 


