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1 Introduction
Unlike the residential building codes of most developed and
all other Organization for Economic Cooperation and De-
velopment (OECD) countries, the National Building Code
of Canada (NBCC) does not contain any mandatory, min-
imum impact noise performance requirements for multi-
family dwellings. This is despite a stated objective of the
Code to provide “noise protection” to building occupants
(Code Objective OH3). As of the latest 2015 Edition,
the NBCC continues to only ”recommend” that bare floors
should achieve a minimum impact insulation class (IIC) of
IIC 55. [1]
In Early 2016, the lead author submitted a Code Change Re-
quest (CCR) for the NBCC to make impact noise insula-
tion a requirement in the 2020 code [1, 2]. The CCR, (CCR
1017), was modelled on the new airborne sound insulation
requirements that were included in the 2015 code [2]. A new
mandatory impact noise requirement was proposed in terms
of the Apparent Impact Insulation Class (AIIC) metric, as
well a suggested minimum criterion of ≤ AIIC 47 to both
mirror current airborne requirements and reduce resistance to
the CCR. It is noted that the submitted CCR was proposed
to Codes Canada as a urgently required placeholder, in the
knowledge that to truly address occupant health risks it is
very likely that it may be necessary to modify the language,
and possibly the metric and minimum level of protection re-
quired. The justification for the CCR is presented in Sections
2 through 4.

2 The Nature and Health Risks of Impact
Noise in Dwellings

Typical sources of residential impact noise transmitted be-
tween dwellings include footfall (walking, running, jumping)
noise; furniture being moved; objects being dropped; vac-
uum cleaners and appliances; doors or cupboards closing; and
plugs going into or out of sockets. A study by Park et al.
determined that approximately 80% of all measurable noise
events (airborne and impact) recorded between dwellings
separated by concrete floor partitions were either footsteps,
movement of furniture, or dropping of small items [3]. Even
with floating floors and suspended ceilings, many impact
sources exceeded 45 dBA (LAmax), occurring throughout the
day and night [3].
Canadian and International studies concerning occupant per-
ceptions have shown that impact noise in multi-family
dwellings is a major cause of complaint; accounting for up
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to 50% of all residential noise complaints [4], with footfall
noise being the most annoying for occupants [5] and coming
2nd only to stereo music for noise generating moderate-to-
high levels of concern [6]. The National Research Council of
Canada (NRCC) observes that impact noise is the “Number
one source of complaint by building occupants” [7].
Occupant exposure to impact noise in dwellings also car-
ries significant short and long-term health risks, mostly in-
direct physiological and psychological consequences associ-
ated with persistent sleep disruption (including but not limited
to stress, fatigue, behavioural problems in children, hyperten-
sion, cardiovascular disease, colorectal cancer, and increased
mortality), and mental health consequences associated with
annoyance (including but not limited to increased stress, de-
pression, and decreased social well-being and intra-family re-
lations) [8–12]. An expanded summary of the health risks as-
sociated with sleep disruption and annoyance, as well as the
references for such studies, can be found in the authors pre-
viously published paper. [13]

3 2015 National Building Code of Canada Re-
quirements

3.1 NBCC 2015 Code Objectives
The NBCC presents the technical provisions for the design
and construction of new buildings, including multi-family
dwellings [1]. Health Code Objective OH3, Noise Protec-
tion, has a stated objective to “limit the probability” that, as
a result of the design or construction of the building, a per-
son in the building will be exposed to an unacceptable risk
of illness due to high levels of sound originating in adjacent
spaces in the building [1]. A sub-clause, OH3.1, specifi-
cally restricts this exposure only to airborne sound transmit-
ted through separating assemblies [1]. Based on the physical
and mental health risks previously discussed concerning sleep
disturbance and annoyance, to adequately meet the current
code objective OH3 to protect occupants from noise-induced
illness, it is necessary to require protection against all relevant
sources of noise, including impact noise.

3.2 NBCC 2015 Current Provisions for Impact
Sound Insulation

In Appendix A-9.11.1.4.- Sound Transmission, the NBCC
2015 confirms that there is no requirement for the appropri-
ate control of impact noise, and yet confirms that: “Footstep
and other impacts can cause severe annoyance in multi-family
residences” [1]. The Section then continues that “Builders
concerned about quality and reducing occupant complaints
will ensure that floors are designed to minimize impact trans-
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mission. A recommended criterion is that bare floors (tested
without a carpet) should achieve an impact insulation class
(IIC) of 55” [1].
Despite the NBCC containing no subsequent guidance for the
user on how to achieve this criterion (as no floors in the ex-
ample floor tables provided meet this level), IIC 55 is compa-
rable to international peers (See next section). However refer-
ences such as [14] cite studies showing that for the equivalent
of AIIC 55, 47% of occupants found children on the floor
above to be annoying, but for a lightweight floor also equiva-
lent to AIIC 55, the annoyance rate was 80% [14]. They also
cited another study showing a 60% occupant annoyance rate
for walking noise when the separating floor was the equiva-
lent of AIIC 52 [14]. Additionally, because there is no pre-
scribed mandatory requirement for impact noise, dwellings
are currently being built, tested, and lived in that have an
AIIC in the low 30’s, but because the ASTC is above 50, this
is deemed acceptable (although clearly not to the occupants).

4 International Comparisons
All other OECD countries have already recognized the need
for an impact noise insulation requirement as part of their re-
spective building codes. In some European countries, impact
noise requirements have been part of the national building
regulations since the 1940s. In terms of minimum criterion;
Austria, Finland and Germany are the most restrictive at ap-
proximately AIIC 62, whereas most Nordic and Baltic coun-
tries generally set the minimum around AIIC 55-60, and other
European nations around AIIC 50-55 [11]. Closer to Canada,
the International Building Code used in the U.S. specifies a
mandatory minimum requirement for impact insulation (IIC
≤ 50, NISR ≤ 45), whilst the International Code Council
G2 2010 Guideline for Acoustics recommends ≤ IIC 55 as
an acceptable performance grade, whilst IIC 60 would be the
preferred grade [15]. Due to the widespread use of impact
insulation requirements, there is considerable knowledge and
data regarding cost-effective solutions to achieve satisfactory
impact insulation performance.
The Canadian Morgage and Housing Corporation propose
a minimum AIIC 55 as acceptable for most multi-family
dwelling rooms with hard floors, with AIIC 50 was suggested
for ceramic floors [16]. The NRCC also promotes IIC 55 as
a best practice criterion [17], with IIC/AIIC 50 deemed the
minimum rating for occupant satisfaction [18]. Again, these
are only recommendations, not requirements.

5 CCR proposed Additions
Based on the aforementioned issues, there is a clear need to
address the omission of minimum impact noise criteria from
the NBCC, hence the submitted CCR. The homebuilding in-
dustry should be assured that this would be implemented in
a considerate and sensitive manner that takes account of ex-
isting practices with only incremental changes. The proposed
minimum requirement in the CCR is deliberately set rather
low compared to most other members of the OECD (AIIC ≤
47), so as to allow Canadian industry to adjust to the new re-
quirement and to align with building code regulations in the

U.S. Note however that most people will not find this level
satisfactory for subjective impact sound insulation. The IIC
ratings for the most common floor construction designs have
already been measured in the past and are readily available
in datasheets or publications (for example by the NRCC).
Overall, it is expected that the enforcement implications for
this code change will be minimal; compliance can be demon-
strated through field testing, prescriptive procedures using the
Tables, or the Calculation procedure in the same manner and
at the same time as is currently performed for ASTC/STC.
The following changes to the NBCC were submitted as part
of the CCR [2]:

1. Add new Code Sub-Objective OH3.2, “Exposure to im-
pact sound transmitted through assemblies separating
dwelling units from adjacent spaces in the building”.

2. Add new Sections 5.8.2 and 9.11.2 “Protection from Im-
pact Noise”; this essentially contains the same require-
ments as the airborne noise sections, but with all ref-
erences to “airborne noise” and the associated standards
replaced by “impact noise” and the associated standards.

6 Current Status of the CCR
Since the NBCC is an objective-based building code, the core
objectives must be expanded. The process to change the ob-
jectives is detailed in Appendix L of the Policies and Pro-
cedures of the Canadian Commission on Building and Fire
Codes (CCBFC) [19]. Through this process OH3 will be ex-
panded or modified to include impact noise. The CCBFC sets
the work plan for the Standing Committees (SC), and have
assigned the CCR 1017 to the Standing Committee on En-
vironmental Separation (SC-ES) as the lead committee joint
with the Standing Committee on Housing and Small Build-
ings (SC-HSB) [20]. Once that process is complete the SC-
ES and SC-HSB can begin the work of changing the NBCC
through the code change request following the procedures is
in Appendix F Policies and Procedures of the CCBFC.
In a recently published meeting agenda, the Joint Task Group
on Impact Sound (JTG-IS) published an Agenda Item Sum-
mary Sheet [21]. Both the SC-ES and SC-HSB have given
this task a high priority for completion in the next Code Cy-
cle. To their credit, this joint task force has identified the issue
well. They state that; Failure to address impact noise will (i)
put the burden of addressing sound insulation performance
on professionals/designers with no (or little) harmony in ap-
proaches and level of performances across the country; (ii)
support design approaches that may result in investment in
the wrong elements and most importantly may fail to address
the system function that establishes a minimum acceptable
performance necessary to satisfy the Objective OH3–Noise
Protection; (iii) Leave Canada lagging most industrialized
countries; and (iv) Leave Canadians at risk for adverse health
effects (increased stress, compromised immune systems and
depression) as recognized by the WHO.
This JTG-IS has also clearly identified their mandate to: Iden-
tify and review documents related to impact sound; Review
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codes and regulations from other jurisdictions; Review recent
research findings; Review Provincial/Territorial and Interna-
tional requirements in terms of construction, design, opera-
tion, use, etc., where applicable; Report to the parent standing
committees if no changes to the current requirements are re-
quired; Identify areas where additional information is needed
and report to the parent standing committees if changes to the
current requirements are warranted but there is insufficient
information to support requests for changes; Recommend
changes to the parent standing committees where changes to
the current requirements are considered appropriate and there
is sufficient information to support requests for changes; and
coordinate between parent standing committees to maintain
harmonization between the National Model Code provisions.
Unfortunately, the JTG-IS estimated that the work to include
impact noise into the NBCC will not be completed until
September 2022. This means that impact noise will not be
addressed in the 2020 NBCC, but would ”likely” be included
in the 2025 NBCC, provided that they find that (i) changes
are required, and (ii) sufficient information has been gath-
ered. However this offers no guarantee that the changes will
happen by 2025, only that there is a willingness to see the
changes made. Even then, at best most residential buildings
will not see any impact noise requirements enacted until 2032
at the earliest.

7 What you can do to help
There are a few things that the acoustical community can do
to help. The first is to join the observers page for the NBCC.
Then you can help collect the information that the JTG-IS
will need to complete their work. Additional work that is en-
couraged to make the case includes quantifying the scale of
the problem by asking acoustical consultants and large condo
boards for anonymous failure rates found in new-build con-
structions. Repeating the studies of Park et al. to determine
the apparent sound level (LAmax) that results from different
objects being dropped, furniture moving, and footfall on dif-
ferent floor assemblies typically built in Canada would be of
use in comparing against LAmax criteria for the protection of
sleep. Finally, you can help raise public awareness to preva-
lence of impact noise in the general public; more articles and
discussions in general publications about the pervasive issue
of inadequate impact sound insulation protection will help
document the need for these code changes. This may give
encouragement to the Standing Committees to complete the
work on time so as to include the code change in the 2025
NBCC.
It is also noted that historically the Canadian Acoustical As-
sociation (CAA-ACA) was active in passing motions at their
AGMs in the 1980s calling for Code Changes to bring air-
borne sound insulation requirements to STC 50. We would
encourage the CAA to again pass such a motion on the need
for impact noise requirements, and proactively lobby for such
as change on behalf of Canadians.
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