CLASSROOM ACOUSTIC PERFORMANCE:

CMU VS DRYWALL DEMISING WALLS

Evaluating sound quality in different classroom walls



CONTEXT AND_

DEFINITION



CLASSROOM

NOISE AS A_
YSTEMIC ISSUE

Prevalence of Noise Transmission

Classroom noise transmission remains a persistent issue in modern
schools, affecting adjacent rooms despite minimum acoustic ratings.

Impact on Learning

Excess noise disrupts teaching effectiveness and student
concentration, negatively impacting learning outcomes.

Complex Acoustic Environment

Multiple noise sources and building elements create complex sound
transmission paths beyond walls in schools.

System-Level Approach Needed

Addressing classroom noise requires understanding the entire
building system, not just wall performance ratings.



L I M I TAT I o N s o F STC Measures Direct Sound

STC ratings evaluate sound transmission directly through walls

under controlled lab conditions, useful for comparing wall
assemblies.

Sound Bypass Through Building Elements

STC does not account for sound bypassing walls via ceilings, floors,
corridors, or ductwork common in school buildings.

Impact on Classroom Acoustics

Walls meeting STC codes may still allow speech transmission,
causing dissatisfaction among teachers and students.

Need for Performance-Driven Design

Recognizing STC limitations encourages more informed decisions
for better acoustic performance in classrooms.



EVIDENCE AND

COMPARISON



Limitations of STC Ratings
R c c A N A D A NRC research found that laboratory STC ratings often miss flanking

sound paths, failing to reflect real occupant experience.

Introduction of ASTC Measurement

ASTC measures sound transmission in real buildings, including direct
and indirect paths, offering more accurate acoustic performance
data.

Impact on Building Codes

NRC findings influenced Canada’s building code shift from STC to
ASTC requirements for dwelling units to improve acoustic standards.

Real-World Acoustic Performance

Lightweight wall assemblies show greater performance drop from
STC to ASTC than heavier systems, highlighting variability in field
conditions.




YPICAL
COUSTIC
PERFORMANCE OF

Acoustic Ratings and Consistency

CMU walls typically achieve STC ratings between 45 and 55, providing
consistent sound insulation compared to drywall.

Durability and Airtightness

CMU walls are durable, airtight, and maintain acoustic performance
over time with minimal damage or modifications.

Low-Frequency Sound Control

The high mass of CMU walls effectively reduces low-frequency sounds
common in classrooms like voices and impact noise.

Field Performance Advantages

CMU walls minimize sound travel through ceiling plenums and flanking
paths due to floor-to-deck construction and fewer penetrations.



YPICAL
COUSTIC
PERFORMANCE OF
DRYWALL STUD

Basic Acoustic Performance

Basic drywall walls with 152 mm studs and insulation achieve STC
ratings in the low-to-mid 40s under lab conditions.

Enhanced Soundproofing Methods

Advanced assemblies use multiple drywall layers and isolation clips
to achieve STC ratings above 55.

Impact of Construction Quality

Poor workmanship like gaps and unsealed penetrations can
drastically reduce sound isolation performance.

Real-World Acoustic Challenges

Sound travels over or around drywall in schools with suspended
ceilings, lowering actual acoustic effectiveness.



Perceived Noise Reduction

CMU walls provide a noticeably quieter environment compared to drywall,
enhancing occupant comfort in classrooms.

Acoustic Performance Advantages

CMU walls reduce vibration and limit indirect sound paths, outperforming drywall in
controlling low-frequency noise and flanking transmission.

Long-Term Reliability

||||l FE“E”"W | Masonry walls maintain consistent acoustic performance despite renovations or

TR

damage, unlike drywall which can degrade over time.

Benefits for Educational Settings

Reliable CMU walls reduce complaints and retrofits, providing confidence in long-
term noise control in schools.




IMPLICATIONS AND

RECOMMENDATIONS
OR SCHOOL
30ARDS




IMPACT OF
COUSTIC
PERFORMANCE ON
EACHING AND
LEARNING

Effects of Poor Acoustics

Excessive noise and poor sound separation reduce speech
intelligibility and increase cognitive load, impairing student
comprehension.

Teacher Vocal Strain

Teachers often raise their voices in noisy classrooms, causing vocal
strain and fatigue over time.

Student Disadvantages

Poor acoustics disproportionately affect students with hearing
difficulties, language barriers, and attention challenges.

Acoustic Solutions Importance

Soundproof walls reduce speech transmission, creating calm
classrooms that improve teaching quality and equity.



Balancing Cost and Performance

Choosing wall systems requires weighing initial costs against
acoustic performance and long-term risks in school environments.

Risks of Drywall Partitions

Drywall partitions offer flexibility but pose higher risks of acoustic
failure, leading to costly post-construction fixes.

Advantages of CMU Walls

CMU walls provide predictable acoustic performance, durability, and
lower lifecycle costs, reducing long-term risk.

Risk Management Benefits

CMU walls help school boards manage risks by ensuring acoustic
goals are reliably met, minimizing operational disruptions.



RECOMMENDED APPROACH
FOR CLASSROOM DEMISING

Concrete Masonry Unit Walls

CMU walls are recommended for acoustic control and speech privacy in classrooms
due to reliable real-world performance.

Enhanced Drywall Assemblies

When drywall is necessary, enhanced assemblies with multiple gypsum layers and
airtight detailing improve sound isolation. These high performance assemblies carry
an extra cost — and performance is based on quality construction technicians.

Quality Control Importance

Rigorous quality control ensures acoustic effectiveness even with enhanced drywall
assemblies in classrooms.

Performance-Focused Standards

Adopting standards prioritizing reliability reduces noise complaints and supports
better learning environments. Demanding CMU construction guarantees
performance levels required for quality learning environments.
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