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A hollow massive timber (HMT) floor system was developed at (Omitted) University to address several 
overarching objectives: long spans, low-embodied carbon, building systems integration, and end-of-life 
circularity. One related goal was a departure from concrete toppings, which complicate disassembly and 
reuse. However, concrete toppings are key contributors to sound attenuation, so the acoustic performance 
of the HMT system needed rigorous testing in order to determine if it could meet stringent sound rating 
requirements, particularly for residential and hospitality settings.

Each HMT floor cassette consists of two 3-ply cross-laminated timber flanges and two glulam web mem-
bers. Designed for spans up to 40 feet, the system reduces the need for interior bearing points, promoting 
flexibility. The cavities are designed to meet fire compartmentalization requirements and can be used for 
the passage of MEP systems, with top-down access provided at periodic hatches. A variety of flange-to-
web connection methods were explored to ensure both structural integrity and ease of disassembly.

Rather than outsourcing acoustic testing to a commercial facility, our team embraced a hands-on approach 
to promote iterative design studies while enhancing learning opportunities. With support from a Construc-
tion Logistics elective course, plus student research assistants from several disciplines, an acoustic test-
ing chamber was built for measuring sound transmission through floor assemblies. The two-story cham-
ber includes a sound source room (above) and a sound receiving room (below). It was constructed in two 
halves and with hinged upper walls such that it can collapse down for movement between our low and 
high-bay lab spaces.

The chamber was designed to support ASTM-compliant testing to demonstrate whether floor assemblies 
meet the IBC’s required sound attenuation standards, including minimum field-test ratings of 45 for air-
borne sound insulation and impact sound insulation, which are required for residential and hotel applica-
tions. Professional acoustic testing equipment was used for generating and measuring sound across the 
spectrum of discernable frequencies.

Testing began with baseline floor assemblies, placed into the 8’x20’ void between source room and re-
ceiving room. Results were compared with third-party lab results to validate the sound chamber and test 
procedures. Testing of the HMT cassette followed, beginning with the bare assembly, and then adding 
various layers to study their effects. These included carpet tiles, acoustic mats, and OSB subfloor. The 
addition of cellulose insulation in the HMT cavities was also studied. All versions of the HMT cassette 
achieved the required airborne sound rating (NNIC > 45), while the versions with carpet or acoustic mat 
exceeded impact sound requirements (NISR > 50). These results demonstrate that HMT assemblies can 
meet or exceed the IBC’s most stringent acoustic requirements without concrete toppings.

From planning to construction to validation and testing this hands-on study of acoustic behavior and per-
formance provided encouraging data for the all-timber HMT system while also providing valuable educa-
tional experiences at multiple levels. Looking ahead, a detailed acoustic testing manual was created to 
guide future testing and education. The team is ready to examine new floor assemblies while also broad-
ening its studies to include flanking sound above demising walls.
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