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Problem
Construction & demolition waste (C&DW) attributes to 600 
million tons in landfills annually. Most C&DW does not break 
down naturally. In addition, building material shortage is high in 
the United States due to the high demand for new residential 
buildings causing delays in construction and affecting end-
users. Currently, there is no consolidated location that allows for 
analyzing building material stock by end-users with information 
data that can be used to judge waste material status in the 
United States. 

This framework was used to determine the needs 
and attributes of various types of wood to compile 
a list of whether it is acceptable for recycling. 
Steps include: 
• Content analysis for identifying properties of the 

chosen material (wood)
• Reviewing government policies and end-user 

company requirements
• Using classifications from OmniClass and IFC
Leading to 
• Identification of essential features of wood
• Restructuring BIM modeling
• Planning material routes based on BIM & GIS 

This research seeks to create a platform that uses BIM and GIS 
programming to find and create routes for the recycling or 
reuse of construction and demolition waste by identifying data 
requirements for building material reuse and recycling based on 
content analysis.

Objective

Location information collected on Pennsylvania state end-users and their requirements led 
to the creation of a GIS map. The methodology used to create this table can be repeated for 
other locations and materials from nationwide construction and demolition waste sites. 
Next steps: 
• Continue to complete the material judging information needs for end-users 
• Refine programming inputs for more precise GIS map creation
• Utilize the program to create a platform of end-user requirements for building materials 

reuse and recycle

Findings & Future Work

Acknowledgments
Special thanks to Dr. Yuqing Hu for her undeniable support and expertise as well as Zheng Lu, Ph.D. Candidate 
Department of Architectural Engineering. A. Clark of Duke University School of Divinity and S. Barnes. RET 
Mentor Adria Bondanza Tiffany Lewis, Matthew Johnson, Darlene Kolesar, and Kathleen Hill of CSATS RET at 

The Pennsylvania State University.

Ding, T., & Xiao, J. (2014). Estimation of building-related construction and demolition waste in Shanghai. Waste Management, 
34(11), 2327–2334. https://doi.org/10.1016/j.wasman.2014.07.029

Lu, Z., Sun, C., Hu, Y., & Kumar, A. (2023). BIM and Knowledge Graph-based Building Material Recycle and Reuse Assessment 
Framework. ASCE International Conference on Computing in Civil Engineering.

United States Environmental Protection Agency. (n.d.). Sustainable Management of Construction and Demolition Materials.

United States Environmental Protection Agency. (2020). 2018 Facts and Figures Fact Sheet.

Policy
Currently, policy dictating the recycling or reuse of C&DW is 
inconclusive according to the Department of Environmental 
Protection (DEP) in Pennsylvania and the Environmental 
Protection Agency (EPA).

Entity Classification
Diversity in construction materials during research lead to the 
focus on one material. The emphasis in this research is wood. 
Using building specifications from Industry Foundation Class 
(IFC) and OmniClass classifications, there will be the creation of 
a checklist based on specific properties as required by end-
users across the state of Pennsylvania. 
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Figure 1- Portion of the classification checklist; 
wood-based areas

Figure 3.1- End-user requirements table by location Figure 3.2- End-user requirements accepted 
material stipulations

Figure 5- GIS Map of data summary table: locations of end-users in Pennsylvania based on location

Figure 4- IFC Material Entity: table with wood-based construction characteristics based on identified requirements

Figure 2- QR Code for research website
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