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Light-weight CLT infill panels for mid-rise steel and concrete framed 
buildings 

 

The building enclosure provides a skin for buildings protecting against environmental impacts,            
and typically covers or integrates with the main structure. They are often multi-layer, multi-material and               
three-dimensional assemblies (Straube 2006). Building enclosure performance can be defined as the            
process of controlling heat, air and water vapor flow, rain penetration, light and solar effect, noise, and                 
fire. In addition, an enclosure system provides strength and rigidity, durability and aesthetics (Hutcheon,              
1963; Wong, 1998). Walls are one of the components of the enclosure systems. A variety of materials can                  
be utilized for wall construction with respect to the required performance criteria. Material selection              
affects the environmental impact and energy efficiency of the buildings (Sadineni, Madala, and Boehm              
2011). Generally, wall systems can be divided into three material categories of wood, metal and               
masonry/concrete based walls (Sadineni, Madala & Boehm, 2011). The Federal Emergency Management            
Agency (FEMA, 2018) differentiates common wall systems in buildings by construction type, which             
include infill concrete or masonry panels, steel or wood stud walls, glazing systems, metal-based curtain               
wall systems, and precast or cast in place concrete panels. Some of the designated wall alternatives can be                  
prefabricated and some must be built at the construction site. Since prefabrication reduces the on-site               
work time and cost, it could be a possible solution for the building construction industry.  

Employing wood in prefabricated wall systems has been mostly limited to wooden frame walls or               
engineered wood products sheathing panels. However, it has been now more than half of a century that                 
Cross Laminated Timber (CLT) has been developed, introduced and applied as a new building material in                
wooden structures. CLT is a large-scale, prefabricated, solid engineered wood panel and is produced by               
laminating three or more layers of lumber crossing each other. CLT production combined wood              
inherently environmental friendly properties such as renewability and carbon sequestering with the            
engineered properties such as rigidity, toughness, tension and compression strength. 

This research will borrow integrated knowledge and technologies from areas of prefabrication,            
wall panel systems, and traditional CLTs. The opportunity of integrating two-way action and self-bracing              
properties of light-weight CLT panels could provide an alternative potential of being employed as a               
renewable prefabricated curtain wall system or as an infill wall system. Either as a curtain wall or an                  
infill system, wall design typically focuses upon two areas: designing the layup configuration of the               
prefab panelized system and the proper connection between the wall and the main structure. The former                
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considers envelope performance issues regarding heat, air, and moisture transference and the latter would              
address the ability of the system to translate wind, seismic, and dead load to the main structure (Wheaton,                  
2014). Both approaches work together to ensure that a building envelope is well-suited to resist loads                
(Kazmierczak, K. and Hershfi, M. 2010) and to provide the optimum energy performance of the building.                
CLT application as curtain wall system has not been investigated, however, the structural properties of the                
CLT infill wall system in concrete frame buildings were researched by (Blaylock, 2012). 

This proposed research is aimed at the development of a framework to evaluate opportunities and               
applications of light-weight CLT infill panels (CLT-l systems), as an alternative construction method for              
mid-rise steel and concrete moment framed buildings or for retrofitting existing buildings. To accomplish              
the goal, life cycle analysis, the configuration of the control layers, the panel performance as an individual                 
wall system, interfaces of the designed CLT panel with the other building elements such as windows and                 
the mounting system with the main building is required to be investigated. Wall components have a                
significant role in reducing the amount of energy consumption, providing climatic comfort and acoustic              
comfort. The structural properties of CLT panels combined with the proper energy performance design of               
the wall system could be a solution for the high-performance enclosure. 
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