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BACKGROUND TO THIS DOCUMENT

Historically, wood light frame buildings under Part 9 of the National Building Code of Canada
(WLF-P9) have performed well in earthquakes from the perspective of life safety. It is therefore
permissible to detail and construct WLF-P9 buildings using conventional rules that are a
combination of calculated designs and solutions based on historic performance (Doudak and Viau
2020). While WLF-P9 buildings have shown good performance with low fatality rates, severe
damages and collapses were reported in previous major earthquakes such as the 1971 San
Fernando earthquake, the 1989 Loma Prieta earthquake, and the 1994 Northridge earthquake
(FEMA P-807 2012). There is a clear need to develop cost-effective and risk-informed seismic
risk assessment tools to assist the owners of existing WLF-P9 buildings, especially those located
in high seismicity areas, in assessing and mitigating the seismic risks in their buildings.

The National Research Council Canada (NRC) recently developed Level I — Preliminary Seismic
Risk Screening Tool (PST) (Fathi-Fazl et al. 2020a; Fathi-Fazl et al. 2020b) and Level 2 — Semi-
Quantitative Seismic Risk Screening Tool (SQST) (Fathi-Fazl et al. 2020c; Fathi-Fazl et al. 2020d)
for existing buildings under Part 4 of the National Building Code of Canada (NBC) (also known
as Part 4 buildings). It is reasonable and cost-effective to extend these two seismic risk screening
tools to cover existing WLF-P9 buildings. To this end, the Seismic Resilience Team (SRT) in the
Sustainable Resilient Infrastructures and Communities (SRIC) unit at the Construction Research
Centre initiated an internal R&D project in 2019 pertaining to the extension of Level I — PST and
Level 2 — SOST to cover existing WLF-P9 buildings. This project consists of three phases: (1)
extension of Level I — PST to cover existing WLF-P9 buildings; (2) extension of Level 2 — SOST
to cover existing WLF-P9 buildings, and (3) development of user’s guides and supporting
documentation and completion of a pilot study. That project was successfully completed in March
2022.
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FOREWORD TO LEVEL 2 - SQST (WLF-P9)

The Level 2 — Semi-Quantitative Seismic Risk Screening Tool (SQST) for existing wood light frame
buildings under Part 9 of the NBC (WLF-P9) aims to inexpensively identify and exempt existing
WLF-P9 buildings with acceptable seismic risks from Level 3 — Seismic Evaluation Guidelines
(SEG) (Fathi-Fazl et al. 2022) and to prioritize existing WLF-P9 buildings with potentially
unacceptable seismic risks for Level 3 — SEG. It is preceded by the Level I — Preliminary Seismic
Risk Screening Tool (PST) for existing WLF-P9 buildings under Part 9 of the NBC (Cai et al.
2022a; Cai et al. 2022b).

The methodology in Level 2 — SQST (WLF-P9) is based on Level 2- SOST (Fathi-Fazl et al. 2020a;
Fathi-Fazl et al. 2020b) originally developed for existing buildings under Part 4 of the NBC (also
known as Part 4 buildings). It consists of a structural scoring system, a non-structural component
scoring system, and a ranking procedure. Level 2 — SOST (WLF-P9) is designed to be completed
by trained screeners using Level 2 — SOST (WLF-P9) screening forms. A site visit is required for
collecting building information such as building deterioration or damage and non-structural
hazards.

Major changes made to the original structural scoring system of Level 2 — SOST for existing Part
4 buildings are summarized as follows:

e Basic scores for all six seismic zones are calculated by utilizing capacity and fragility
curves and collapse factors that are appropriate for existing WLF-P9 buildings.

¢ A building foundation modifier has been included to account for the effect of building
foundation deficiency on the seismic behaviour of existing WLF-P9 buildings.

¢ Building irregularities that do not apply to existing WLF-P9 buildings have been removed;
the levels of severity of building irregularities in existing WLF-P9 buildings are re-assessed
and adjusted to reflect their expected effects on the seismic behaviour of existing WLF-P9
buildings.

e The pre-code NBC and benchmark NBC editions have been identified for existing WLF-
P9 buildings.

e The original building importance modifier and the building height modifier have been
removed given that they do not apply to existing WLF-P9 buildings.

¢ The redundancy modifier has been updated based on the characteristics of existing WLF-
P9 buildings.
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The minimum separation distances for preventing pounding hazards have been updated
based on the characteristics of existing WLF-P9 buildings.

The seismic upgrading cases have been updated to reflect the practices in structural
upgrading of WLF-P9 buildings.

Major changes made to the non-structural component scoring system of Level 2 — SOST for

existing Part 4 buildings are summarized as follows:

1.

Equations to calculate non-structural component basic scores and score modifiers have

been updated based on the characteristics of existing WLF-P9 buildings.

A building foundation modifier has been included to account for the effect of building
foundation deficiency on the seismic demand of non-structural components.

. The building type modifier has been removed because only one model building type (i.e.,

WLF-P9) is considered.

Design periods for existing WLF-P9 buildings have been updated based on a review of
design provisions for non-structural components in Part 9 of historical NBC editions.

. The component response modifier has been removed based on a review of design

provisions for non-structural components in Part 9 of the NBC.

A building’s consequences of failure factor has been introduced to describe the seriousness
of consequences of failure and to calculate non-structural component score thresholds.

The ranking procedure in Level 2 — SOST (WLF-P9) is adopted from Level 2 — SOST without any
change because the ranking procedure is independent of building characteristics.

The Level 2 — SOST (WLF-P9) screening forms have been modified to reflect the changes made
to Level 2 — SOST.

Supporting technical documentation for Level 2 — SOST (WLF-P9) is provided in a separate
document (Cai et al. 2022c¢).

The authors of Level 2 — SOST (WLF-P9) appreciate specific suggestions for further improvement.
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1 Intent and scope

The Level 2 — Semi-Quantitative Seismic Risk Screening Tool (SOQST) for existing wood light frame
buildings with light construction under Part 9 of the NBC (WLF-P9) is intended as a decision-
support tool in exempting existing WLF-P9 buildings with acceptable seismic risks from
Level 3 — Seismic Evaluation and Upgrading Guidelines (SEG) (Fathi-Fazl et al. 2022) and
prioritizing existing WLF-P9 buildings with potentially unacceptable seismic risks for
Level 3 — SEG. WLF-P9 buildings with heavy construction are not within the scope of this tool
and are recommended to be evaluated using Level 3 — SEG. “Heavy construction” refers to
buildings with tile roofs, stucco walls or floors with concrete topping, or that are clad with directly-
applied heavyweight materials (NRC 2015). Assemblies should be considered as heavyweight
where their average dead weight is as follows (an additional partition weight of 0.5 kPa per floor
is assumed): 0.5 to 1.5 kPa for floor, 0.5 to 1.0 kPa for roof, and 0.32 to 1.2 kPa for wall (vertical
area). Level 2 — SOST (WLF-P9) is not intended for existing buildings covered by Part 4 of the
NBC.

Level 2 — SOST (WLF-P9) deals with life safety, consistent with the NBC 2015 and does not
address other objectives more stringent than life safety. A building expected to achieve objectives
more stringent than life safety (e.g., a building with a federal heritage designation) is still eligible
for screening with this tool, but only to determine if its life safety risk due to seismic hazards

exceeds the acceptable seismic risk.

Level 2 — SOST (WLF-P9) was developed and written for trained screeners who are civil or
structural engineering professionals, architects, or graduate students with a basic knowledge in
seismic design of buildings. To ensure consistency, high-quality data collection, and uniformity in
decisions, it is essential to have the completed Level 2 — SOST (WLF-P9) screening form reviewed
by a licensed structural engineer.

Level 2 —SOST (WLF-P9) assumes that existing WLF-P9 buildings have been designed and
constructed in accordance with applicable NBC editions. Verification of such compliance is not
within the scope of this tool.

2 Notice

Level 2 — SOST (WLF-P9) described herein is intended as a detailed screening tool for exempting
existing WLF-P9 buildings with acceptable seismic risks from Level 3 — SEG and prioritizing
existing WLF-P9 buildings with potentially unacceptable seismic risks for Level 3 — SEG. Written
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permission from the National Research Council Canada (NRC) is required to use Level 2 — SOST
(WLF-P9).

3 Supporting technical documentation

Further guidance on the development and use of Level 2 — SOST (WLF-P9) can be found in the
companion Part 2: Supporting Technical Documentation.

4 Definitions and notations

4.1 Definitions

Words and terms used in Level 2 — SOST (WLF-P9) that are not included in the following list of
definitions shall have the meanings that are commonly assigned to them in the context in which
they are used, including the specialized use of terms by the various trades and professions to which
the terminology applies.

The words and terms in italics used throughout Level 2 — SOST (WLF-P9) have the following
meanings:

Benchmark NBC edition means an applicable NBC edition in which significantly improved
seismic code requirements were adopted and enforced.

Braced wall panel means a portion of a wood-frame wall where bracing, sheathing, cladding or
interior finish is designed and installed to provide the required resistance to lateral loads due
to wind or earthquake.

Building means any structure used or intended to support or shelter any use or occupancy.

Building collapse means failure of a structure or component that leads to the loss of structural
integrity.

Building damage refers to adverse effects on buildings due to various types of hazards (e.g., non-
engineered modifications to buildings’ seismic-force-resisting systems, earthquakes, blasts,
fire, and floods).

Building deterioration refers to adverse effects of environmental factors on buildings such as
weathering, chemical attacks, and other conditions that lead to loss of material strength.

Collapse factor means the expected value of collapsed area given that the building is in a complete
damage state.

Existing building means an already completed building that was designed as per the code edition
that is one cycle or more behind the latest NBC edition.

Federal heritage designation means a building that is included in the Directory of federal heritage
designations and meets any one of the following conditions: (1) buildings of any age,
designated as recognized or classified federal heritage at the time of screening; and (2)
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buildings of age not less than 40 years that have not been evaluated by the Federal Heritage
Buildings Review Office at the time of screening.

Floor area means the space on any storey of a building between exterior walls, excluding parking
area.

Geologic hazard means a condition present at or near the building site that has the potential to
significantly increase the building’s seismic vulnerability, including liquefaction, landslide
potential, and surface fault rupture.

High Importance buildings are buildings that are likely to be used as post-disaster shelters,
including buildings whose primary use is as:

* an elementary, middle or secondary school,

* acommunity centre.
Manufacturing and storage facilities containing toxic, explosive or other hazardous substances
in sufficient quantities to be dangerous to the public if released.

Hazardous materials means toxic or explosive materials, materials having a flash point below
38°C, or firefighting fluids.

Landslide potential refers to potential life safety threats due to a landslide at or near the building
site.

Level 1 — PST (WLF-P9) refers to a preliminary seismic risk screening tool that aims to exempt
existing WLF-P9 buildings from Level 2—-SOST (WLF-P9) or flag buildings for
Level 3 — SEG, based on a number of key criteria and conditions.

Level 2 — SOST (WLF-P9) refers to a detailed seismic risk screening tool that aims to exempt
buildings from Level 3 — SEG and prioritize buildings with potentially unacceptable seismic
risk for Level 3 —SEG by implementing quantitative structural seismic risk scoring and
qualitative non-structural component seismic risk scoring.

Level 3 — SEG refers to seismic evaluation guidelines intended to identify building deficiencies
that may pose unacceptable risk to human life or of injury as a result of component failure or
building collapse.

Liquefaction means a phenomenon whereby a saturated or partially saturated soil substantially
loses strength and stiffness under seismic loading.

Model building type means a classification of buildings defined in terms of the type of seismic-
force-resisting system and construction materials.

New building means an already completed building, designed as per the latest edition of the NBC.

Number of storeys means the number of storeys of a building, counted from the lowest finished
grade around the building.

Occupancy means the intended use of a building or part thereof for the shelter or support of
persons, animals or property.

Occupants mean the persons for which a building or part thereof is designed.

Original design NBC means the applicable NBC edition to which the building was originally
designed. If a provincial or municipal building code was used to design the building, the

National Research Council Canada Page 3



original design NBC corresponds to the NBC edition on which the provincial or municipal
building code was based.

Post-benchmark building means a building that was originally designed to the applicable
benchmark NBC edition or newer. An existing building that had seismic upgrading is
considered a post-benchmark building only if the building was upgraded to fully comply with
the seismic requirements of an applicable benchmark NBC edition or newer.

Post-disaster building means a building that is essential to the provision of services in the event
of a disaster, and includes:

* hospitals, emergency treatment facilities and blood banks;
» telephone exchanges;
» power generating stations and electrical substations;
» control centres for air, land and marine transportation;
* public water treatment and storage facilities, and pumping stations;
» sewage treatment facilities and buildings having critical national defence functions; and
* buildings of the following types, unless exempted from this designation by the authority
having jurisdiction:
- emergency response facilities;
- fire, rescue and police stations, and housing for vehicles, aircraft or boats used for
such purposes; and
- communication facilities, including radio and television stations.

Pounding means the action of two adjacent buildings or two adjacent building sections, completely
separated by expansion joints, coming into contact with each other during earthquake
excitation as a result of their close proximity and differences in dynamic response
characteristics.

Pre-benchmark code edition means any NBC edition that was released after the NBC edition in
which seismic code requirements were first adopted and enforced, but prior to the applicable
benchmark NBC edition.

Pre-benchmark building means a building that was designed to an applicable pre-benchmark code
edition.

Pre-code NBC edition means an applicable NBC edition in which seismic requirements were first
adopted and enforced.

Pre-code building means a building that was originally designed prior to the applicable pre-code
NBC edition.

Redundancy means the quality of having alternative load paths in a structure by which lateral
forces can be transferred, allowing the structure to remain stable following the failure of any
single element.

Remaining occupancy time means the number of years of intended occupancy of an existing
building until the lease of the building is terminated or until the building is decommissioned.
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Seismic-force-resisting system refers to the elements of the structure that provide its basic strength
and stiffness to resist seismic forces.

Seismic risk means the risk to human life and injury due to any of the following earthquake-induced
conditions: (1) collapse of the entire building, (2) collapse of portions of the building, (3) fail
and fall of non-structural components that can pose life safety hazards in the building, and (4)
blockage of exit and entry routes.

Seismicity means the occurrence or frequency of earthquakes in an area of interest.

Site class refers to a classification assigned to a site based on the engineering properties of the soil
profiles present.

Site class F means a site category including the following soil types: (1) liquefiable soils, quick
and highly sensitive clays, collapsible weakly cemented soils, and other soils susceptible to
failure or collapse under seismic loading, (2) peat and/or highly organic clays greater than
3 metres in thickness, (3) highly plastic clays (Plasticity Index greater than 75) more than
8 metres thick, and (4) soft to medium stiff clays more than 30 metres thick.

Site seismic category refers to a geographic area defined by threshold values of spectral response
acceleration parameters for design ground motions.

Storey means the portion of a building that is situated between the top of any floor and the top of
the next floor above it, and if there is no floor above it, that portion between the top of such
floor and the ceiling above it.

Structural upgrading means the process of increasing the structural resistance of a building.

Surface fault rupture means a displacement along a fault that reaches the earth’s surface during
slip.

Total floor area is the sum of the floor area of all storeys counted from the lowest finished grade
around the building.

Trained screener means a person who is properly trained to conduct the seismic risk screening
using Level 2 — SOST (WLF-P9).

Year built means the year when the construction of a building was completed.

4.2 Notations

d Separation distance

min Minimum separation distance

H Building height

HC High consequences

LC Low consequences

M; Structural score modifier

MC Medium consequences

n Remaining occupancy time

R Number of storeys

NM,; Non-structural component score modifier
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NS
NSz
NSTH
PGA
PGAer
Plns
Plg

Sa
Smiv

St

SSC
Sa(T)

S(T)

VLC

VHC
WLF-P9

Non-structural component score
Non-structural component basic score
Non-structural component threshold
Peak ground acceleration

Reference peak ground acceleration
Non-structural priority index
Structural priority index

Structural score

Structural basic score

Minimum structural score
Structural score threshold

Site seismic category

5% damped spectral response acceleration, expressed as a ratio to gravitational

acceleration, for a period of T.

Design spectral response acceleration, expressed as a ratio to gravitational

acceleration, for a period of T
Period in seconds

Very low consequences

Very high consequences

Wood light frame buildings under Part 9 of the NBC
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5 Instructions for completing Level 2 - SQST (WLF-P9)
screening forms

The Level 2 —SQST (WLF-P9) screening forms provided in Appendix A shall be completed by
trained screeners based on the key building information collected in the office and during the site
visit. Each form is divided into the following parts:

1) Part A: Data collection;

2) Part B: Structural scoring;

3) Part C: Non-structural component scoring;
4) Part D: Decision support.

The screening forms have been designed to be completed in a smooth progressive manner, with a
minimum amount of writing. Appendix B presents an example of seismic risk screening for an
existing WLF-P9 building.

Prior to reviewing the forms, the trained screener needs to determine whether the building to be
screened is classified as a WLF-P9 building with light construction covered by Part 9 (Division B
of Volume 2) of the NBC, and therefore within the scope of this tool. This information can be
determined by contacting the building owner or local property manager or by checking the criteria
for WLF-P9 buildings covered by Part 9 of the NBC.

Buildings may have additions built after the original construction. If that is the case, consider the
original building and addition(s) as a single building if the addition(s) is(are) connected to the
original building, and consider the original building and addition(s) as separate buildings if there
are any gaps between them.

The first step in completing Level 2 — SOST (WLF-P9) is to select the appropriate Level 2 — SOST
screening form, which is described as follows.

5.1 Selecting Level 2 - SQST (WLF-P9) forms

Select the Level 2 — SOST (WLF-P9) screening form for the corresponding seismic zone based on
spectral accelerations at 0.2s, 0.5 s, and 1.0 s [S«(0.2), S«(0.5), and S«(1.0), respectively], as
provided in Table 5.1. The values of S.(0.2), S.(0.5), and S.(1.0), corresponding to the code level
earthquake, are obtained either through Appendix C of the NBC 2015, or through the Natural
Resources Canada earthquake hazard online calculator at the following website:
http://www.earthquakescanada.nrcan.gc.ca/hazard/interpolator/index _2015-en.php.
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Table 5.1: Seismic zones and corresponding spectral acceleration thresholds

Seismic zone Max[S5.4(0.2), S4(0.5)] S.(1.0)
> < > <

Very Low 0.10 g 0.05¢g
Low 0.10 g 020¢g 0.05¢g 0.10 g
Moderate 020 g 035¢g 0.10 g 0.15¢g
Moderately High 035¢g 0.75 ¢ 0.15¢ 030 g
High 075 ¢g 1.15¢g 030¢g 0.50¢g
Very High 1.15¢g 050¢g

The seismic zone based on the maximum of the values of S4(0.2) and S.(0.5) may be different from
the seismic zone based on the value of S,(1.0). If that is the case, use the higher of the two seismic
zones for the screening.

Instructions for completing the Level 2 — SOST (WLF-P9) screening form are provided in the
following sections.

5.2 Part A: Data collection

Collect key building information, including building identification (i.e., building name, federal
heritage designation, and building address), seismic data, year built, original design NBC, pre-
code NBC edition, benchmark NBC edition, number of storeys, total floor area, building
occupancy and consequences of failure, building irregularities, site class, building deterioration
and age, redundancy, pounding, structural upgrading, remaining occupancy time, geologic
hazards, building damage, falling hazards, hazardous materials, photograph(s), and sketch(s).
Any unknown or uncertain building conditions should be documented in the comments section of
Part A of the screening form.

A site visit is essential for successful data collection. Key information collected during a site visit
includes building deterioration and damage, building irregularities, pounding, landslide potential,
falling hazards, hazardous materials, etc. The site visit is also beneficial for verifying number of
storeys and building irregularities identified from the building drawings.

In the sections hereunder, instructions for completing Part A are provided in detail.
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5.2.1 Building name, use, and federal heritage designation

Building name may be recorded because it is very useful for quick identification. Building use
may be recorded because it is useful for determining the occupancy type of the building.

Check “Yes” in the federal heritage designation section if the building is in the Directory of
Federal Heritage Designations and meets any one of the following conditions:

*  Buildings of any age, designated as recognized or classified federal heritage at the time of
screening; and

*  Buildings of age not less than 40 years that have not been evaluated by the Federal Heritage
Buildings Review Office (FHBRO) at the time of screening.

Parks  Canada  provides the Directory of Federal Heritage  Designations
(https://www.pc.gc.ca/apps/dfhd/search-recherche eng.aspx). The information can be obtained by

contacting Heritage Conservation Services (e-mail: dcp.hcd@tpsgec-pwgsc.gc.ca). If there is any

doubt about the federal heritage designation, a written letter from the building owner or manager
is required to determine if the building under screening has a federal heritage designation.

5.2.2 Building address
Enter the street address, city, province, and postal code in the building address section.
5.2.3 Seismic data

Seismic data can be obtained either from Appendix C of the NBC 2015 or from the Natural
Resources Canada earthquake hazard online calculator at the following website:
http://www.earthquakescanada.nrcan.gc.ca/hazard/interpolator/index 2015-en.php.

Enter the values of S4(0.2), S«(0.5), S«(1.0), PGA into this section. The value of reference peak
ground acceleration, PGArr, should be recorded since it is a key parameter in determining site
coefficients in Part A of the form. PGA . is calculated as follows:

*  PGAwr= 0.8 PGA (peak ground acceleration), for S.(0.2)/PGA <2, or
*  PGAwr=PGA, otherwise.

5.2.4 Year built

Record the year when building construction was completed. There may not be a single year built
designation. Certain portions of the structure may have been designed and constructed before
others. If that is the case, document that in the comments section of Part A of the screening form.
If this information is unavailable, leave this section blank.
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5.2.5 Original design NBC

Enter the applicable NBC edition to which the building was originally designed. If a provincial or
municipal building code was used to design the building, the original design NBC corresponds to
the NBC edition on which the provincial or municipal building code was based. The original
design NBC is best determined based on well-documented sources such as original structural
drawings or existing seismic assessment reports. If this information is unavailable, the original
design NBC can be estimated based on the year built. In order to consider the time that typically
elapses between design date and year built, the trained screener may choose to deduct a few years
(e.g., five years) from the year built to estimate the original design NBC.

5.2.6 Heavy construction

Check “Yes” if the type of construction is heavy construction. Refer to Section 1 for the definition
of heavy construction.

5.2.7 Screener information

Identify the trained screener’s name, initials, or some other type of code. Check “P. Eng./ing.” if
the trained screener is a licensed professional engineer in Canada. The screening date and time
should also be recorded.

5.2.8 Number of storeys

Enter the number of storeys above the lowest finished grade elevation around the building under
screening. For buildings constructed on a hill or with different roof levels, use the largest number
of storeys counted from the lowest finished grade elevation around the building to the
corresponding roof.

5.2.9 Total floor area (m?)

Enter the total floor area for the building under screening as the sum of the floor areas (in m?) for
each storey above the lowest finished grade elevation around the building. The floor area can be
determined based on the dimensions of each floor from the structural or construction drawings or
by estimating the dimensions based on aerial maps from online resources. If one or more new
floors were added and occupied, these floor areas should also be taken into consideration. Use an
asterisk or a note to indicate when the fotal floor area is estimated.

5.2.10 Occupancy

According to the NBC 2005 and its later editions, WLF-P9 buildings are mainly used for the
following major occupancies: residential (Group C), business and personal service (Group D),
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mercantile (Group E), and medium- and low-hazard industrial (F2 and F3). Nonetheless, some
existing WLF-P9 buildings may have been used for other purposes such as community centres and
police stations. For the sake of completeness and to maintain consistency with the occupancy types
in the Level 2 — SOST originally developed for existing buildings covered by Part 4 of the NBC,
the following ten common occupancy types are considered and listed as follows:

» office buildings

* public buildings

» commercial buildings
 industrial buildings

» educational buildings

» residential buildings

* care/treatment buildings

* parking buildings

* public assembly buildings
* passenger stations

Public buildings refer to buildings, for single or multiple occupancies, to which the public is
admitted, and/or where a wide range of government services and benefits can be provided to the
public (e.g., service centres, passport offices, etc.).

Determine the occupancy type of the building based on the ten occupancy types above. If the
building is not classified as any of the listed occupancy types, specify the occupancy under “Other”

in the occupancy section.

If the building has more than one occupancy type, such as commercial and residential, circle all
applicable occupancy types. If only a small portion of the building is occupied by a specific
occupancy type, the trained screener can choose to circle the main occupancy type only. The
decision should be made based on the judgement of an experienced structural engineer and
consultation with the building owner or local property manager.

Record the original occupancy type in the original occupancy section, based on available building
information. If this information is unavailable, assume that the original occupancy type is the same

as the occupancy type identified in the occupancy section.

National Research Council Canada Page 11



Check “Yes” if the occupancy change increases structural loads other than seismic. The structural
load information can be found on structural drawings. If this information is unavailable, the
structural loads from Section 4.1 of Part 4 of Division B of the NBC 2015 can be used.

5.2.11 Consequences of failure

Five levels of consequences of failure, namely Very Low Consequences (VLC), Low
Consequences (LC), Medium Consequences (MC), High Consequences (HC), and Very High
Consequences (VHC), are defined to describe buildings’ lowest to highest consequences of failure.
Check the appropriate box for the building’s consequences of failure based on the number of
storeys, total floor area, and applicable occupancy type(s).

Select “Very Low (VLC)” if the building is classified as one of the following occupancy types:
residential, office, public, commercial, and parking. Select the appropriate box for consequences
of failure according to Table 5.2. Definitions for Group A through Group F are presented in
Appendix C. Note that WLF-P9 buildings designed in accordance with the NBC 2005 or newer

are not used for public assembly, passenger station, educational, and care/treatment occupancy
types.
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Table 5.2: Consequences of failure of ten occupancy types in WLF-P9 buildings

Occupancy type Consequences of failure
Residential, office, public, commercial, parking Very Low Consequences (VLC)
Public assembly, passenger station Medium Consequences (MC)

Low Consequences (LC)
e Group F-3;
e Do not serve as public utility; and

e Do not serve as an emergency facility.

Industrial )
Medium Consequences (MC)

e Group F-2;

e Do not serve as public utility; and

e Do not serve as an emergency facility.

Medium Consequences (MC)
. e One storey
Educational .
High Consequences (HC)
e Exceed one storey.
Medium Consequences (MC)

e Accommodate no more than 50
occupants and have no surgery or
emergency facilities.

High Consequences (HC)
Care/Treatment

e Accommodate more than 50 occupants
and have no surgery or emergency
facilities.

Very High Consequences (VHC)

e Have surgery or emergency facilities.

If the occupancy type is identified as “Other” in the occupancy section, determine the
consequences of failure as follows:

*  Check “Very Low Consequences (VLC)” if the building under screening is an agricultural
building.

*  Check “Very High Consequences (VHC)” if the building under screening is intended to be
a post-disaster facility. Note that WLF-P9 buildings designed in accordance with the NBC
2005 or newer are not used as post-disaster facilities.

* Check “Very Low Consequences (VLC)” if the building is not identified as any of the

above conditions.
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If there is more than one occupancy identified in the occupancy section, identify the consequences
of failure for each applicable occupancy type.

Record the original consequences of failure based on the original occupancy type, number of
storeys, total floor area, and number of occupants (if applicable). For buildings with addition(s),
the number of storeys and total floor area should be determined based on the original building
configuration.

Check “Yes” if the current consequences of failure are higher than the original consequences of

failure.
5.2.12 Building foundation deficiency

Building foundation deficiencies are divided into severe and moderate according to the level of
severity of the adverse effect of the building foundation deficiency on the seismic behaviour of
existing WLF-P9 buildings.

Select “Severe” if any of the following apply:
e There are no foundation anchor bolts;
*  There are no foundation sill plates to connect to the foundation;
» At the perimeter, the main lowest floor is supported on any of the following:
- post-and-beam system with no sheathed exterior walls;
- wood or steel braces;

- plywood or OSB-sheathed perimeter skirt walls that do not extend to and anchor
to the foundation.

Table 9.23.17.2.-A of the NBC 2015 lists different types of wall sheathing. Assume no sheathing
if the exterior wall sheathing is not classified as any type of sheathing in Table 9.23.17.2.-A.

Select “Moderate” if any of the following apply:
*  The footing is not continuous reinforced concrete or reinforced masonry;
*  The lowest floor is one of the following:

- wood-framed floor over crawl space or basement; or
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- combination of slab-on-grade and wood-framed floor over crawl space or
basement.

»  The average spacing of the foundation anchor bolts is greater than 1.2 m;

» At the perimeter, the main lowest floor is supported on original or upgraded perimeter
cripple walls that are greater than one storey (approximately 2.4 m) in height.

Foundation anchor bolts or sill plates may not be visible during the site visit. Note that the
maximum spacing of anchors of 2.4 m was introduced into the NBC 1965 (i.e., pre-code NBC)
and remained unchanged until the release of the NBC 2010. The NBC 2010 and new editions apply
more stringent requirements to the anchorage spacing (see Clause 9.23.6.1 of these NBC editions).
Foundation anchor bolts and sill plates may be present in WLF-P9 buildings designed and
constructed prior to the release of the NBC 1965. The presence of foundation anchor bolts and/or
sill plates in these buildings must be verified by building owners. If there is any doubt about the
presence of foundation anchor bolts and/or sill plates, select “DNK” (i.e., do not know) and assume
that no foundation anchor bolts and/or sill plates are present.

5.2.13 Building irregularities

Table 5.3 presents the building irregularities applicable for WLF-P9 buildings adopted from
FEMA 50 (2012) and FEMA P-154 (2015). The vertical irregularities are divided into severe
vertical irregularities and moderate vertical irregularities based on the level of severity of the
irregularity on the WLF-P9 building’s seismic behaviour. The following sections provide the
guidelines for identifying the building irregularities.

Table 5.3: Building irregularities considered in Level 2 — SQST (WLF-P9)

Source Vertical irregularity Horizontal
Moderate Severe irregularity

NBC 2015 e Out-of-plane e Vertical stiffness e Torsional

FEMA P-50 offsets irregularity (soft storey) sensitivity

(2012) e Split level e Discontinuity in capacity | ® Non-orthogonal

FEMA P-154 (weak storey) systems

(2015) e Sloping site e Re-entrant corners

e Diaphragm
openings
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5.2131 Vertical irregularities

Consider the following to select vertical irregularities in the building irregularities section of
Part A:

» Ifone or more severe vertical irregularities are identified, check severe vertical irregularity.

» If one or more moderate vertical irregularities are identified, check moderate vertical
irregularity, provided that no severe irregularities are found.

» If there is any doubt about the presence of a specific vertical irregularity, assume this
irregularity exists and check the corresponding severity from Table 5.3.

A description of severe and moderate vertical irregularities is provided below.

5.2.13.1.1  Vertical stiffness irregularity (soft storey) or discontinuity in capacity (weak
storey)

Vertical stiffness irregularity, also referred to as soft storey, exists when the lateral stiffness of the
seismic-force-resisting system (SFRS) in a storey is less than 70% of the stiffness of any adjacent
storey, or less than 80% of the average stiffness of the three storeys above or below. Discontinuity
in capacity, also referred to as a weak storey, is one in which the shear strength is less than that in
the storey above. The shear strength is the total strength of all seismic-resisting elements of the
SFRS sharing the storey shear for the direction under consideration. To identify vertical stiffness
irregularity and discontinuity in capacity irregularity, look for clues that indicate the presence of
these irregularities, considering the following conditions:

* Wood building has an open front at the ground floor for parking (see Figure 5.1).
Apartment buildings with “open front” condition are often referred to as “tuck-under”
buildings.

* One of the storeys is particularly tall (at least 30% taller) compared to the other storeys.
* One of the storeys has fewer walls or more windows and openings than the other storeys.

* There are limited or short wall lengths on both sides of the garage. This type of irregularity
applies only to WLF-P9 buildings with an occupied space above the garage (see Figure
5.2) and is deemed present if any of the following criteria are met:

o The length of each narrow wall pier is less than 600 mm;
o The aspect ratio (height to length) of each narrow wall pier is greater than 4:1.

This type of irregularity is not considered if any of the following criteria are met:

o There are structural steel frames around or alongside the garage;
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o The narrow walls are prefabricated, and designed by a licensed structural engineer.

* The summed length of full-storey-height exterior walls at the lowest-occupied storey at
any face is less than:

o 25% of the building dimension of that face when supporting one floor;
o 40% of the building dimension of that face when supporting two floors;

o 75% of the building dimension of that face when supporting three floors.

Figure 5.1: WLF-P9 building with vertical stiffness irregularity due to large openings at the
ground storey

Figure 5.2: WLF-P9 building with an occupied space above the garage braced by limited
walls on both sides (FEMA P-154 2015)
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Note that it is sometimes difficult to differentiate vertical stiffness irregularity from discontinuity
in capacity irregularity using a visual screening procedure. However, both irregularities have a
similar detrimental effect on the seismic behaviour of buildings. If any one of these irregularities
is identified, the trained screener should check the severe vertical irregularity box.

5.2.13.1.2 Sloping site

This type of irregularity is considered if any of the following criteria are met:

» There is at least a full-storey grade change from one side of the building to the other (e.g.,
walkout basement);

» The building is located on a slope with a horizontal-to-vertical ratio of 3 or steeper.

If a sloping site irregularity exists, the trained screener should check the severe vertical irregularity
box.

5.2.13.1.3  Out-of-plane offsets

Out-of-plane offsets result in discontinuity of the vertical SFRS elements in a lateral force path.
Out-of-plane offset irregularity is typically evident on the exterior walls. Out-of-plane offset
irregularity should be considered where the maximum offset between any two levels is greater
than or equal to 1.2 m in exterior walls.

Figure 5.3 illustrates a building with out-of-plane offset irregularity. If an out-of-plane offset
irregularity is identified, the trained screener should check the severe vertical irregularity box.
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Figure 5.3: Buildings with out-of-plane offsets at the second storey (FEMA 232 2006)

5.2.13.1.4  Split level

Misalignment of floor or roof levels causes discontinuities in diaphragms, which increase the
torsional deformation of building structures. This irregularity is considered where a single floor
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has more than one elevation (i.e., vertical offsets in the floor level) with a height difference more
than the floor depth. Figure 5.4 shows an example of split-level irregularity. If this type of
irregularity is identified, the trained screener should check the moderate vertical irregularity box.

VERTICAL OFFSETS IN
< ®— FLOOR LEVEL
-
|
A
\—

Figure 5.4: Building with split level irregularity (FEMA 232 2006)

5.2.13.2 Horizontal irregularity

The following four types of horizontal irregularities can be present in existing WLF-P9 buildings:
»  Torsion sensitivity;
*  Non-orthogonal systems;
* Re-entrant corners;
*  Diaphragm openings.
Identify any horizontal irregularities in the building as follows:

* If one or more horizontal irregularities are identified, the trained screener should check
the horizontal irregularity box.

« If there is any doubt about the presence of any of the horizontal irregularities, assume
they do exist and check the horizontal irregularity box.

Descriptions of the different types of horizontal irregularity are provided below.

5.2.13.2.1  Torsion sensitivity

This condition occurs when the summed length of full-height walls at any face is greater than
50% of the summed length of full-height walls at the opposite face.
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5.2.13.2.2 Non-orthogonal systems

This condition occurs if all of the bracing walls are at an angle other than 90 degrees to each other.
If a small number of bracing walls are not orthogonal to each other, judgement from an experienced

structural engineer could be made on whether the SFRS is classified as a non-orthogonal system.

52.13.2.3 Re-entrant corners

Re-entrant corners are present in buildings with irregular shapes. Buildings with re-entrant corners
are likely to suffer local damage due to stress concentrations at the re-entrant corners. Figure 5.5

shows an example of a building with a typical re-entrant corner irregularity.

As a rule of thumb, consider re-entrant corners as horizontal irregularities if the re-entrant corner
projections are more than 6 metres.
Load concentration occurs where

wings of the building connect,
making damage more likely

Load Direction
Movement of this wing includes

rotation, causing it to pull away
from the other wing

Figure 5.5: Building with re-entrant corner irregularity (FEMA 232 2006)

5.2.13.2.4  Diaphragm openings

A diaphragm opening irregularity is considered when either dimension of the opening is greater
than 3.6 m or greater than 50% of the corresponding dimension of the diaphragm (see Figure 5.6).
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Figure 5.6: WLF-P9 building with a large diaphragm opening (FEMA 232 2006)
5.2.14 Building design period

Complete the building design period section based on the building design information collected
on the front page of Part A:

*  Check “Pre-code” if the building was constructed prior to the release of the NBC 1965.

»  Check “Pre-benchmark” if the building is neither identified as a pre-code building as above
nor identified as a post-benchmark building described hereunder.

* Check “Post-benchmark” if the original design NBC is NBC 2010 or newer.

5.2.15 Site class

Check the appropriate site class box, designated by the letters A through F in the NBC 2015, as
provided in Table 5.12, or “DNK” (i.e., Do Not Know) if the site class cannot be identified. If
“DNK” is checked, assume site class E for screening purposes.
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Table 5.4: Site classification for seismic site response (reproduced from the NBC 2015)

Site class Ground profile Average properties in top 30 m
name Average shear Average standard Soil undrained
wave velocity, penetration shear strength, s,
V30, m/s resistance, Neo
A Hard rock V30> 1500 n/a n/a
B Rock 760 < Vg0 < 1500 n/a n/a
C Very dense soil | 360 < Vg <760 Neo > 50 su > 100 kPa
and soft rock
D Stiff soil 180 < V30 <360 15 <Ng <50 50 kPa <s, <100 kPa
E Soft soil V30 <180 Neo < 15 su <50 kPa
Any profile with more than 3 m of soil with the following
characteristics:
e plasticity index: PI > 20
e moisture content: w > 40%, and
* undrained shear strength: s, <25 kPa
F Other soils!" Site-specific evaluation required

() Other soils include:
liquefiable soils, quick and highly sensitive clays, collapsible weakly cemented soils, and other

soils susceptible to failure or collapse under seismic loading;
peat and/or highly organic clays greater than 3 m in thickness;
highly plastic clays (PI > 75) more than 8 m thick;

soft to medium stiff clays more than 30 m thick.

If the site class was defined based on previous soil types used in the NBC 1975 through NBC

1995, the site class can be determined from the mapping shown in Table 5.5. [Note that soil types
were first introduced in the NBC 1975 and replaced by site classes in the NBC 2005]. In the
screening process, soil types 1 to 3 are conservatively mapped to site classes D to F, respectively.

Table 5.5: Mapping between previous soil types and current site classes

. Site class
Soil type (NBC 1975 to NBC 1995)
(NBC 2005 & newer)
1 | Rock, dense and very dense coarse-grained soils, very stiff and A,B,C,and D
hard fine-grained soils; compact coarse-grained soils and firm
and stiff fine-grained soils from 0 to 15 m deep
2 | Compact coarse-grained soils, firm and stiff fine-grained soils Dand E
with a depth greater than 15 m; very loose and loose coarse-
grained soils and very soft and soft fine-grained soils from 0 to
15 m deep
3 | Very loose and loose coarse-grained soils, and very soft and soft E and F
fine-grained soils with depths greater than 15 m
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There are various sources of data for the site class, such as geotechnical engineering reports.
Geotechnical engineering reports may be unavailable at the time of screening. If that is the case,
available site classification maps can be used to determine the site class. Several maps have been
developed for different cities in Canada (e.g., Montreal, Ottawa, and Vancouver), based on the
average shear wave velocity in the top 30 metres of soil, V30. Some of these maps, however, may
be unavailable to the public and should be requested from the City or an academic or public
institution. Such maps should be used with some caution, and in case of any doubt about the
site class, the trained screener should check “DNK.”

5.2.16 Building deterioration

The following three levels of building deterioration are considered:
e Negligible deterioration
e Moderate deterioration
e Significant deterioration

Building deterioration classification is qualitative and based on observable evidence such as decay
of structural components, rusted nails or fasteners, splitting of wood members, and is not
quantitative based on structural analysis. Given the tool’s visual screening nature, some building

deterioration may not be identified during the site visit.
Identify the level of building deterioration according to the guidelines in the sections hereunder.

5.2.16.1 Negligible deterioration

Negligible deterioration of the building does not compromise the overall capacity of the seismic-
force-resisting and vertical-load-carrying systems. Identify negligible deterioration based on the
following considerations.

* None of the wood members, if any, show signs of decay, shrinkage, splitting, fire damage
or sagging, and none of the metal accessories are deteriorated, broken or loose.

» There is no evidence of overdriven nails in braced wall panels or diaphragms.

5.2.16.2 Moderate deterioration

Moderate deterioration is considered as a type of building deficiency and is scored in the same
manner as other building deficiencies. The term “moderate” indicates that the level of
deterioration lies between “negligible” and “significant.” Guidance for the level of “significant”
is provided below.

National Research Council Canada Page 23



5.2.16.3 Significant deterioration

Significant deterioration, due to poor maintenance or exposure to chemicals, moisture, and harsh
environmental conditions, dramatically worsen building seismic behaviour. WLF-P9 buildings
with significant deterioration are flagged for Level 3 — SEG.

It is recommended that the trained screener focus on examining the major elements of the seismic-
force-resisting system for significant deterioration. Some observable conditions are provided
below to assist the trained screener in performing the seismic risk screening:

* Nails or fasteners are significantly rusted or broken;

» Foundation sill plates are significantly decayed or split;

* Foundation anchor bolts are significantly corroded;

* Excessive rot in wood members due to insect or fungi attack;

» Evidence of extensive moisture damage;

» Large visible cracks in foundation elements;

» Evidence of extensive fire damage (e.g., charred wood members).

When the building interior cannot be accessed, it is recommended that the trained screener focus
on observable exterior conditions such as the following:

* Abandoned structure that may not have had adequate maintenance;

* Visibly sagging floors or roofs;

» Sloping floors or large exterior cracks that indicate significant settling has occurred,
» Extensive visible wood rot and/or water staining in wood buildings;

» Large visible cracks in foundation elements;

» Exposed foundation elements due to significant erosion of adjacent soil;

» Reduced cross sections due to fungi or insect attack.

Appendix D provides additional guidance on assessing significant deterioration in WLF-P9
buildings. Take additional photographs of the identified significant deterioration condition(s)
during the site visit. Judgement from an experienced structural engineer may be required to

determine whether the level of building deterioration is “significant.”
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Building deterioration conditions may be reported in an available building condition report and
relevant documentation. If that is the case, the reported condition should be verified during the site
visit. If the condition has been properly repaired, it should not be considered in the screening.

Check the box corresponding to the level of building deterioration based on building deterioration
conditions observed during the site visit and reported in available documentation.

5.2.17 Building age

Complete the building age section based on the year built identified in Part A. If the year built is
a range, use the very last year to calculate building age. If there is more than one year built listed,
use the very first year to calculate building age.

5.2.18 Redundancy

Redundancy in the structure ensures that if an element in the seismic-force-resisting system fails
for any reason, there is another element present that can provide seismic-force resistance. WLF-
P9 buildings typically consist of hundreds of structural elements and thousands of nail connections.
The failure of one component can often be compensated by adjacent members and joints. Therefore,
typical WLF-P9 buildings are redundant. Check “Yes” if both of the following criteria apply:

*  The number of lines of braced wall panels in each principal direction is greater than or equal
to two; and

*  The lengths of braced wall panels in two or more lines of each principal direction are greater
than or equal to two times the maximum sforey height.

Check “No” if the building does not meet any of the criteria above. Check “DNK” if there is any
doubt about the sufficiency of the building’s redundancy.

Redundancy is best determined based on well-documented sources such as structural drawings. If
structural drawings are unavailable, redundancy can be identified during the site visit.

5.2.19 Pounding

Pounding is a major concern in dense urban areas, where buildings lack sufficient separation
between them. Pounding is assessed as follows:

* Obtain the building separation distance, d, and the building height, H, of the shorter
building from drawings, available documentation, or site visit.

* Compare the building separation distance, d, with the minimum separation distance, dyuin
(Table 5.6).
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Table 5.6: Minimum separation distances for different seismic zones

Seismic zone | Very Low | Low | Moderate | Moderately High High Very High

dmin (MmM) 0.025% H |0.05% H| 0.10% H 0.20% H 0.30% H | 0.50% H

H: height of the shorter building.

If d is less than din, check the appropriate pounding type in the pounding section of Part A
according to the four pounding types in Table 5.7. If more than one pounding type is

present, check all that apply.

Table 5.7: Pounding types

Type 1 | Other types that are not classified as the following three types

Type 2 | Building is at the end of a block with at least three buildings in

arow

Type 3 | Floors do not align vertically within 0.6 m

Type 4 | Building under screening is at least two storeys taller than
adjacent building(s)

If d 1s equal to or greater than din, check “None” in the pounding section of Part A.

5.2.20 Structural upgrading

Structural upgrading is considered only if it was intended to address one or more deficiencies

present in the load path.

Complete the structural upgrading section of Part A based on the following conditions:

Case 1: pre-code or pre-benchmark WLF-P9 buildings upgraded to fully comply with the
seismic requirements in Part 9 of the NBC 2010 or newer.

Case 2: pre-code or pre-benchmark WLF-P9 buildings upgraded to fully comply with the
seismic requirements in Part 4 of the NBC.

Case 3: pre-code WLF-P9 buildings upgraded to fully comply with the design requirements
of an applicable pre-benchmark NBC edition. The structural upgrading should address all
the seismic-force-resisting elements in the load path.

Case 4: pre-code or pre-benchmark WLF-P9 buildings upgraded to mitigate a specific
seismic deficiency (e.g., soft storey/weak storey).

Case 5: other types of structural upgrading (e.g., in-progress or incremental structural
upgrading) not listed above.
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e No: structural upgrading has never been performed.

If the structural upgrading appears to effectively counteract an observed structural deficiency, do
not check any case in the structural upgrading section and do not apply the observed deficiency;
instead, provide details in the comments section in Part A.

Structural upgrading information is best determined based on well-documented sources such as

construction drawings. Structural upgrading can be identified during the site visit.

If there is any doubt whether the building underwent structural upgrading, check “None” and
assume no structural upgrading for screening purposes.

5.2.21 Remaining occupancy time
Check the remaining occupancy time box based on the following conditions:
» Ifthe remaining occupancy time is less than or equal to 5 years, check the “< 5” box.

»  Ifthe remaining occupancy time is greater than 5 years, but less than or equal to 10 years,
check the “>5 and < 10” box.

» Ifthe remaining occupancy time is greater than 10 years or unknown, check ‘“>10.”

If“<5”or “>5and < 10" is checked, a written letter from the building owner is required to verify

the remaining occupancy time.
5.2.22 Geologic hazards

Identify geologic hazards based on available geotechnical reports and other relevant documents.
For each type of geologic hazard, select “Yes” if the hazard is present at or near the building site,
and check “DNK” (Do Not Know) if the presence of the hazard cannot be identified. If “DNK” is
checked, assume “No” for screening purposes.

Landslide potential can be identified based on street views or aerial maps from public online
sources. As a rule of thumb, if the height of the slope is greater than the distance from the nearest
side of the building to the slope, landslide potential should be checked on the form (see Figure 5.7).
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Distance to Uphill Slope

Height of Uphill Slope

Distance to Downhill Slope

Height of Downhill Slope

Figure 5.7: Building with a landslide potential
5.2.23 Falling hazards from taller adjacent buildings

Unanchored components in taller adjacent buildings, if dislodged, could fall onto the building
under screening, posing a life safety hazard due to structural or non-structural damage or blockage
of major egress routes. Identify falling hazards from taller adjacent buildings as follows:

» Iffalling hazards from taller adjacent buildings are observed, check “Yes.” This will trigger
a recommendation for seismic risk mitigation without requiring the building to undergo
Level 3 - SEG.

» If falling hazards from taller adjacent buildings are not observed, check “No.”

5.2.24 Building damage

Building damage may be present due to previous hazards or accidents such as fire, floods, and
earthquakes. Appendix D provides additional guidance on identifying building damage.

Non-engineered modifications to building SFRS are considered a type of building damage in the
screening. An example of a non-engineered modification would be cutting new opening(s) in the
exterior wall(s) in an existing WLF-P9 building, without having the opening(s) assessed and
approved by a licensed structural engineer.

Building damage may be reported in an available building condition report and relevant
documentation. If that is the case, the reported condition should be verified during the site visit. If
the condition has been properly repaired, it should not be considered in the screening.
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Check “Yes” if any building damage is identified from the site visit or available documentation.
5.2.25 Non-structural component hazards

Non-structural component hazards consist of falling hazards and hazardous materials. Falling
hazards can be further divided into exterior and interior falling hazards, which should be identified
during the site visit. Hazardous materials, however, are best determined by consultation with the
building owner or property manager.

5.2.25.1 Exterior falling hazards

Exterior falling hazards of major concern are unbraced masonry chimneys, parapets, and heavy
cladding and veneer, as well as heavy ornamentations and appendages. Other exterior falling
hazards include tall and heavy roof equipment and components near the perimeter of buildings.
Check “Yes” if at least one of such exterior falling hazards is present. An example of exterior
falling hazards is illustrated in Figure 5.8.

Figure 5.8: WLF-P9 building with an unbraced masonry chimney
(https://www.highschimney.com/this-old-chimney-part-1/)

5.2.25.2 Interior falling hazards

Interior falling hazards include heavy interior ornamentations and appendages, heavy components,
and floor-mounted steel pallet storage racks that may collapse in areas of human occupancy.

An interior review is required to identify interior falling hazards. Report identified hazards as
follows:

*  “Yes” if any interior falling hazards are identified.
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*  “No” if no interior falling hazards are identified.

*  “DNK” (do not know) if interior review was not performed. In this case, check “DNK”
but assume “Yes” for screening purposes.

5.2.25.3 Hazardous materials

Non-structural components can pose hazards to life safety when they contain hazardous materials.
This includes machinery, fixtures, equipment, tanks, pipes and ducts, storage racks, as well as

other mechanical, electrical, and plumbing components.

If hazardous materials are not evident, a written letter from the owner is required to confirm their
absence. If hazardous materials are not identified, check “DNK” but assume “Yes” for screening
purposes.

5.2.26 Extent of review

5.2.26.1 Exterior and interior

Check “Yes” if the exterior of the building was reviewed, otherwise check “No.” Check “Yes” if

the interior of the building was reviewed, otherwise check “No.”

5.2.26.2 Drawings reviewed

Document whether drawings were reviewed for the building’s seismic screening.

5.2.26.3 Site class source and geologic hazard source

Document the site class and geologic hazards sources. This information can be found in available
geotechnical reports and other relevant documents.

5.2.27 Photograph(s) and sketch(es)

At least one photograph of the building shall be taken for identification purposes. If possible, take
a photograph of each side of the building and of any important features (such as observed
irregularities and falling hazards). Additional important information not captured with the
photographs should be reported in the comments section in Part A.

The primary intent of the sketch is to illustrate the main structural features of the building under
screening, including any deficiencies. The sketch should include plan and elevation views (with
dimensions) and the building’s major identified SFRS, as well as any other details that can help
clarify the structural characteristics. The plan sketch should include the location of the building on
the site and the distance to adjacent buildings or slopes, where applicable. If all sides of the
building are different, an elevation should be sketched for each side. As an alternative to elevation
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views, the trained screener can include photographs. The sketch should note and emphasize
special features, such as existing cracks or configuration problems.

Additional photos and sketches can be included on separate pages.
5.2.28 Comments

This section is for documenting any comments that the trained screener wishes to make regarding
building identification, building design information, building occupancy and consequences of
failure, building characteristics, geologic and non-structural hazards, or any other conditions. It is
important to record the types of building irregularities and corresponding justifications for peer
review purposes. If any type of pounding is checked on the form, the separation distances between
adjacent buildings should be recorded for peer review purposes. Furthermore, the trained screener
should report unknown or uncertain building conditions. The trained screener may provide

additional comments on one or more separate pages.
5.3 Part B: Structural scoring

Part B provides the structural basic score (Sg) values, structural score modifiers (£;), and minimum
structural score (Syv) values associated with WLF-P9 building. Based on the building information
identified in Part A, select the Sp and applicable M..

5.3.1 Structural basic score (Ss)
Select the structural basic score (Sp) for WLF-P9 building identified in Part A.
5.3.2 Structural score modifiers (M)

5.3.2.1 Building foundation

Select the building foundation modifier based on the foundation condition identified in Part A.

5.3.2.2 Building irregularities

Select the building irregularity modifier(s) based on the vertical and/or horizontal irregularities
identified in Part A. If both severe and moderate vertical irregularities are selected in Part A, select
the vertical irregularity modifier for severe vertical irregularity only.

5.3.2.3 Building design period

Select the building design period modifier based on the building design period identified in Part A.
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5.3.2.4 Site Class

Select the cite class modifier based on the site class identified in Part A. If the site class is unknown,
select the site class modifier for site class E.

5.3.2.5 Building deterioration and age

Select the building deterioration and age modifier based on the level of building deterioration,
building age, and building irregularities, identified in Part A.

5.3.2.6 Redundancy

Select the redundancy modifier based on the degree of redundancy identified in Part A.

5.3.2.7 Pounding

Select the pounding modifier based on the pounding type(s) identified in Part A. More than one
pounding type may apply for the building. If that is the case, all applicable pounding modifiers are
summed up, but should not exceed the cap indicated in pounding modifier section of Part B.

5.3.2.8 Structural upgrading

Select the structural upgrading modifier based on the structural upgrading case(s) identified in
Part A.

5.3.2.9 Remaining occupancy time

Select the remaining occupancy time modifier based on the remaining occupancy time identified
in Part A.

The remaining occupancy time modifier does not apply if the building’s consequences of failure
is Very High.

5.3.3 Structural score (S)

The structural score (S) is the sum of the structural basic score (Sg) and all applicable structural
score modifiers (M;).

5.3.4 Minimum structural score (Swmin)

Structural score should not be less than the minimum score. If that is the case, select minimum

SCOore as structural Score.
5.3.5 Final structural score

Select the greater of S and Suuv as the final structural score.
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5.3.6 Structural thresholds (Stn)

Select the structural threshold, Sth, based on the consequences of failure of the building identified
in Part A. If more than one level of consequences of failure is identified, select the S7x for the
highest consequences of failure.

5.3.7 Check final structural score against structural threshold
Check the final structural score against the structural threshold.
5.3.8 Calculate structural priority index (Pls)

Calculate the structural priority index (PIs) using the equation from the structural priority index
section in Part B. Pl is used to rank the buildings with unacceptable structural seismic risk in an
inventory for Level 3 — SEG.

5.4 Part C: Non-structural component scoring

The non-structural component score (NS) represents the global seismic risk of the building caused
by non-structural components rather than the seismic risk of a specific individual non-structural

component.
5.4.1 Non-structural component basic score (NSs)

The values of the non-structural component basic score (NSp) for various S,(0.2) values are
provided in Table 5.8. The NSz are grouped for the six seismic zones in Level 2 — SOST (WLF-
P9). Select the NS for the corresponding S.(0.2). If the S,(0.2) is not listed in Table 5.8, linearly
interpolate between lower and upper adjacent values. For example, for S,(0.2) = 0.16, the resulting
NS3is 67. When determining NSs, round the calculated or interpolated value to the nearest integer.
Round down NSp with decimals lower than 5, and round up NSz with decimals equal to or greater
than 5.
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Table 5.8: Non-structural component basic scores (/VSg)

Seismic zone S.(0.2) NS&
\48 0.052 80
S4(0.2) <0.10 0.07 76
0.085 74
0.1 72
L 0.13 69
0.10<8,(0.2)<0.20 0.15 63
0.18 66
0.2 65
M 0.24 62
0.20<S,(0.2)<0.35 0.28 61
0.32 59
0.35 58
MH 0.45 55
0.35<8,(0.2)<0.75 0.55 53
0.65 51
0.75 50
0.85 48
0.95 47
1.05 46
1.15 45
1.3 43
1.45 42
1.6 41
1.73 40

5.4.2 Non-structural component score modifiers (NMi)

5.4.2.1 Site class

Select the site class modifier based on the site class and PGA . identified in Part A. The site class
modifier will be taken from the matrix of values in Part C. It will be interpolated for PGAref values
not provided in the screening form. The interpolated site class modifier value will be rounded
down to the nearest integer.

5.4.2.2 Structural response

The structural response modifier is determined based on the following four structural parameters
(1) building foundation, (2) building irregularities, (3) pounding, and (4) building deterioration
and age.
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5.4.2.2.1 Building foundation deficiency

Select the building foundation deficiency modifier based on the foundation condition identified in
Part A.

5.4.2.2.2 Building irregularities

Select the building irregularity modifiers for vertical and horizontal irregularities in accordance
with the type and severity of the building irregularities identified in Part A.

5.4.2.2.3 Pounding

Select the pounding modifier based on the most severe pounding type identified in Part A.

5.4.2.2.4 Building deterioration and age

Select the building deterioration and age modifier based on the building deterioration, building
age, and building irregularities identified in Part A.

Add all structural response modifiers (i.e., building foundation deficiency, building irregularities,
pounding, and building deterioration and age), and limit the result to a minimum value of -20 and
a maximum value of zero.

5.4.3 Non-structural component design period

Select the non-structural component design period modifier based on the original design NBC
identified in Part A of the form. If all non-structural components that can pose life safety threats
have been upgraded to mitigate life safety hazards, select the modifier based on the applicable
NBC edition that was used to upgrade those non-structural components. Partial or in-progress
upgrading does not change the component design period.

5.4.4 Remaining occupancy time

Select the remaining occupancy time modifier based on the remaining occupancy time identified
in Part A.

5.4.5 Non-structural component score

Determine the non-structural component score (VS) by adding the non-structural component basic
score (NVSp) and the sum of all the non-structural component modifiers (i.e., site class, structural

response, non-structural component design period, and remaining occupancy time).
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5.4.6 Non-structural component threshold (NStn)

Select the non-structural component threshold, NSz, from the non-structural component threshold
matrix defined for five levels of consequences of failure and the presence of non-structural hazards:

non-hazardous and hazardous.

The consequences of failure, and the presence of non-structural hazards have been identified in
Part A. Use the highest consequences of failure if more than one level of consequences of failure
is identified. Selecting “Non-hazardous” is restricted for those cases where none of the non-

structural components in the building constitute a falling hazard or contain hazardous materials.

5.4.7 Compare non-structural component score (NS) with non-structural
component threshold (NSth)

Check whether the non-structural component score (NS) is less than the non-structural component
threshold (NStn).

5.4.8 Calculate non-structural priority index (Plns)

Calculate the non-structural priority index (PIys) using the equation in non-structural priority index
section in Part C. Plys is used to rank WLF-P9 buildings with potentially unacceptable seismic risk
in an inventory for Level 3 — SEG.

5.5 Part D: Decision support

This section provides decision support based on the screening results in Part B and Part C,
specifically whether the structure and non-structural components require Level 3 — SEG.

5.5.1 Comments

This section is for documenting any comments that the trained screener wishes to make regarding
the overall screening of the building. The trained screener may provide additional comments on

one or more separate pages.

National Research Council Canada Page 36



6 Ranking of a building inventory based on Level 2 -
SQST (WLF-P9) screening results

Level 2 — SOST (WLF-P9) can be used for assigning relative priorities to the WLF-P9 buildings
with potentially unacceptable seismic risk in a given building inventory for Level 3 — SEG. Given
this, a large portfolio of WLF-P9 buildings spread over a large region can be ranked based on
relative levels of seismic risk. This section provides the Level 2 — SOST (WLF-P9) ranking
procedure based on a combination of the Structural Priority Index (PIs) and the Non-Structural
Component Priority Index (Plns).

6.1 Structural and non-structural priority indexes

Although the structural and non-structural component scores provide an estimate of the seismic
risk of WLF-P9 buildings, ranking WLF-P9 buildings cannot be based solely on these scores, given
that Level 2 — SOST (WLF-P9) considers different structural and non-structural component
thresholds for a variety of consequences of failure and non-structural hazards. To include the
thresholds in the ranking, the Structural Priority Index, Pls, and the Non-Structural Component
Priority Index, Plys, are determined with the following exponential equations:

Pl = 106%=5) (6.1)
PINS = 10[(NSTH_NS)/25] (62)

where Sty and NSty are the structural and non-structural component thresholds, respectively, and
S and NS are the structural and non-structural component scores, respectively, calculated in Part B
and Part C of the Level 2 — SOST (WLF-P9) screening forms. The power of 10 is used to convert
logarithmic scales of structural and non-structural component scores to linear scales. Values of Pls
and Plys are interpreted as the number of times of the structural and non-structural component risk
to acceptable structural and non-structural component risk, respectively.

Based on Eq. (6.1) and (6.2), a WLF-P9 building is exempt from structural evaluation of Level 3
— SEG or non-structural evaluation of Level 3 — SEG if Pls or Plys is less than or equal to 1.0. Both
PIs and Plys range from 0 to approximately 200, with greater values of Pls or Plys representing
higher structural or non-structural component seismic risk.

To determine Pls, select Stu from Table 6.1 in accordance with the consequences of failure
identified in Part A, and use S calculated in Part B.
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Table 6.1: Structural threshold S7x (Fathi-Fazl et al. 2020c¢)

Consequences of failure Structural thresholds Probability of collapse in
(8Y¥7)) 50 years

Very Low Consequences (VLC) 1.7 2%

Low and Medium Consequences 20 1%

(LM & MC)

High Consequences (HC) 2.3 0.5%

Very High Consequences 26 0.25%

(VHC)

To determine Plys, select NS from Table 6.2 in accordance with the consequences of failure

identified in Part A, and use NS calculated in Part C. NStu varies depending on the identified non-

structural hazards in Part A.

Table 6.2: Non-structural component threshold NS7#n (Fathi-Fazl et al. 2020c¢)

. Non-structural component thresholds (NS7#)
Consequences of failure
Non-hazardous components | Hazardous components

Very Low Consequences (VLC) 35 40
Low and Medium Consequences A
(LM & MC) 35 0
High Consequences (HC) 40 45
Very High Consequences

Ve 1 40 45
(VHC)

6.2 Ranking procedure

The ranking of a building inventory for Level 3 —SEG using Level 2 — SOST (WLF-P9) is
determined in accordance with the Structural Priority Index (PIs) and Non-Structural Priority

Index (Plys). Based on these indexes, three priority levels are suggested:

* First Priority corresponding to Pls

* Second Priority corresponding to Plys

* Exempt corresponding to buildings not requiring Level 3 — SEG.
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In this ranking, buildings with higher Pls and Plys are ranked with higher priority. This ranking
aims to comprehensively address the needs for both structural and non-structural evaluation of
Level 3 — SEG.

Once the buildings are ranked, they may be grouped into priority categories for further evaluation.
An important decision is exempting buildings with both structural and non-structural component
scores exceeding the corresponding structural and non-structural component thresholds.

Figure 6.1 illustrates the ranking procedure for a building inventory. For each scored building, Pls
and Plys values are calculated. If both PIs and Plys values are less than or equal tol.0, the building
is exempt from Level 3 — SEG. If not, the ranking priorities are assigned based on PIs. If the Pls
value is greater than 1.0, the building is ranked as First Priority. Higher priority is assigned to
buildings with higher Pls values. Buildings with equal Pls values will be ranked based on their
corresponding Plys values. Buildings with Pls less than or equal to 1.0 are exempt from structural
evaluation of Level 3 — SEG. These buildings, however, require non-structural evaluation of
Level 3 — SEG and are ranked with the Second Priority ranking, based on Plys. The building
ranking process is repeated for all buildings. Thereafter, the First Priority, Second Priority, and
Exempt rankings are combined as illustrated in Table 6.3 to obtain a unified ranking for the
building inventory.
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Figure 6.1: Ranking of existing buildings for Level 3 — SEG (Fathi-Fazl et al. 2020c)

Table 6.3: List of ranked buildings based on priority indexes (Fathi-Fazl et al. 2020c¢)

Ranking PIs PIns Comments
1 First Priority PIs>1 (No Pass) PlIys>1 (No Pass) or | Ranking based on Pls
Plns <1 (Pass)
2 Second Priority | Pls<1 (Pass) PlIns> 1 (No Pass) Ranking based on Plys
3 Exempt Pls <1 (Pass) Plns <1 (Pass) No ranking
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Appendix A Level 2 - SQST (WLF-P9) screening forms

Level 2—SOST (WLF-P9) consists of six screening forms for Very Low, Low, Moderate,
Moderately High, High, and Very High seismic zones. Each screening form consists of two sheets.
Sheet 1 includes Part A: Data Collection (front page) and the intent and scope of Level 2 — SOST
(WLF-P9) as well as explanations of the terms in Part A (back page). Sheet 2 includes Part B:
Structural Scoring, Part C: Non-Structural Component Scoring, and Part D: Decision Support.
Sheet 1 is the same for the six screening forms.

This appendix provides the blank screening forms for the six seismic zones. In order to avoid
repetition, the screening form for Very Low seismic zones contains all pages, while the screening
forms for other seismic zones only include sheet 2.
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Level 2 — SQST (WLF-P9) Screening Formt
PART A: DATA COLLECTION

Building name: Use:

Federal heritage designation!: (I Yes” [ No

Street address:

City/Province: Postal code:

Seismic data2: 5,(0.2)= S4(0.5)= Sq(1.0)=

PGA= PGArer=

Occupancy?:  Care/Treatment Parking Public Assembly Passenger Stations

Other

Original Occupancy:

Increase in structural loads due to a change of occupancy: O Yes O No

Consequences O Very Low (VLC) O Low (LC) O Medium (MC)
of failure (COF)1°: O High (HC) O Very High (VHC)
Original COF:

COF higher than original COF: [ Yes O No

1. Bldg. foundation [ Yes, Severe O Yes, Moderate [ None

deficiency!!: [ DNK (assume Severe for scoring)

Year built3: Original design NBC*: Heavy construction: O Yes® [ No
Screener: P.Eng./ing.: OYes O No Date/Time:
No. of storeys’: Total floor area (m2)8:

Office Public Commercial Industrial Educational Residential

BUILDING PHOTO

2. Building
irregularities!:

O Yes, Moderate Vertical
O None

[ Yes, Severe Vertical

[ Yes, Horizontal

3. Building design period: O Pre-code O Pre-benchmark 0O Post-benchmark

4.Siteclass: OA OB OcC OD OE OF" [ODNK(assume E for scoring)

5. Bldg. deterioration3: [0 Negligible [ Moderate O significant™

Bldg. age (years)!*: 0O >30 O<30

6. Redundancy*®: O Yes O No [0 DNK (assume None for scoring)

BUILDING SKETCH

Building damage?!: [ Yes* ONo

NON-STRUCTURAL COMPONENT HAZARDS?2
Exterior falling hazards: [ Yes
O Yes
O Yes

O No [ DNK (assume Yes for scoring)
Interior falling hazards: O No [ DNK (assume Yes for scoring)

Hazardous materials: O No [ DNK (assume Yes for scoring)

EXTENT OF REVIEW
O No
Drawings reviewed?3: [0 Yes [ No

Exterior: O Yes Interior: O Yes [ No

Site Class source:

Geologic hazards source:

OYes, Typel [OYes Type2 [OYes, Type3
7. Pounding?6: i P i
O Yes, Type4 O No
8. Structural [ Yes, Case 1 O Yes, Case 2 [ Yes, Case 3
upgrading?’: OVYes,Case4 [Yes, Case5 [ONo
9. Remaining occupancy time (years)8: O<5 [O>5and<10 O>10
Liquefaction: OvYes* DONo [ODNK Comments:
Geologic hazards!®: Landslide potential: [Yes* [ No [IDNK
Surface fault rupture: 00 Yes* [ No [DNK
Falling hazards from taller adjacent building?°: OYes ONo

[ Additional comments on separate page(s)

 Review the back page for the intent and scope of the tool and explanations of the superscripts on this page. * If circled or selected, skip Part B & Part C and proceed to Part

D.




Intent and Scope

Level 2 - SQST (WLF-P9) is intended to cover existing WLF-NE buildings under Part 9 of the
National Building Code of Canada (NBC). WLF-NE buildings with heavy construction are not
within the scope of this tool. “Heavy construction” refers to buildings with tile roofs, stucco
walls or floors with concrete topping, or that are clad with directly applied heavyweight
materials (NRC 2015). It is not intended for existing buildings covered by Part 4 of the NBC.

Level 2 - SQST (WLF-P9) deals with life safety objectives, consistent with the NBC 2015 and
does not address other objectives more stringent than life safety. A building expected to
achieve objectives more stringent than life safety (e.g., a building with a federal heritage
designation) is still eligible for screening with this tool, but only to determine if its life safety
risk exposed to seismic hazards exceeds the acceptable seismic risk.

The Level 2 - SQST (WLF-P9) screening forms shall be used in conjunction with Part 1:
User’s Guide.

Explanation of Superscripts

1. Federal heritage designation refers to a building in the Directory of Federal Heritage
Designations and meets any one of the following conditions: (1) buildings of any age,
designated as recognized or classified federal heritage at the time of screening; and (2)
buildings of age not less than 40 years that have not yet been evaluated by the Federal
Heritage Buildings Review Office (FHBRO) at the time of screening. Parks Canada provides
the Directory of Federal Heritage Designations (https://www.pc.gc.ca/apps/dfhd/search-
recherche eng.aspx). The information can be obtained by contacting Heritage Conservation
Services (e-mail: dcp.hcd@tpsgc-pwgsc.ge.ca).
2. Seismic data: Natural Resources Canada provides the seismic data for all locations across
Canada (http://www.earthquakescanada.nrcan.gc.ca/hazard-alea/interpolat/calc-en.php).
An alternative to obtaining the seismic data is reviewing Appendix C of Division B of the latest
editions of the NBC.
PGA, is the reference peak ground acceleration and is calculated as follows:

. PGAf = 0.8 PGA, if S,(0.2)/PGA < 2.0;

. PGAf = PGA, otherwise.
3. Year built means the year when the construction of the building was completed.
4. Original design NBC means the applicable NBC edition to which the building was originally
designed. If a provincial or municipal building code was used to design the building, the
original design NBC corresponds to the NBC edition on which the provincial or municipal
building code was based. The original design NBC can be estimated by deducting a few years
from the year built.
5. Pre-code NBC edition refers to the NBC edition when seismic requirements were first
adopted and enforced. The NBC 1965 is the pre-code NBC edition for existing WLF-P9
buildings.
6. Benchmark NBC edition refers to an applicable NBC edition in which significantly
improved seismic requirements were adopted and enforced. The NBC 2010 is the benchmark
NBC edition for existing WLF-P9 buildings

7. No. of storeys refers to the number of storeys counted from the lowest finished grade
elevation around the building (excluding the penthouse).

8. Total floor area refers to the sum of the floor area of all storeys above the grade (excluding
parking areas). The floor area of each storey can be estimated based on the dimensions of
each floor.

9. Occupancy: Refer to Part 1: User’s Guide for definitions and guidance on how to identify
occupancy.

10. Consequences of failure: Refer to Part 1: User’s Guide for guidance on how to identify
the consequences of failure.

11. Building foundation deficiency: Refer to Part 1: User’s Guide for guidance on how to
identify the foundation deficiency.

12. Building irregularities: Refer to Part 1: User’s Guide for guidance on how to identify
building irregularities.

13. Building deterioration means adverse effects of environmental factors on buildings, such
as weathering, chemical attacks and other conditions that lead to loss of material strength.
Refer to the User’s Guide presented in this document for guidance on how to identify
building deterioration.

14. Building age refers to the number of years since the original construction of the building
was completed or the most recent major structural upgrading was completed.

15. Redundancy: Refer to Part 1: User’s Guide for guidance on how to identify redundancy.
16. Pounding: Pounding is triggered only when the separation distance between two
adjacent buildings is less than the minimum distance, dp,, as shown in Table 1. Table 2
provides the descriptions of the four pounding types in the Level 2 — SQST.

Table 1: Minimum separation distances for different seismic zones

Seismic zone |Very Low |Low Moderate m::erately High Very High
Apmin 0.05%H |0.1%H |0.2%H 0.4% H 0.8% H 1.2% H
H: the height of the shorter building.
Table 2: Pounding types
Pounding Description
Type 1 Other types that are not classified as the following three types
Type 2 Building is at the end of a block with at least three buildings in a row
Type 3 Floors do not align vertically within 0.6 m
Type 4 Building under screening is at least two storeys taller than adjacent
building(s)

17. Structural upgrading: The following cases of seismic upgrading are considered in
Level 2 —SQST (WLF-P9).

. Case 1: pre-code or pre-benchmark WLF-P9 buildings upgraded to fully comply
with seismic requirements in Part 9 of an applicable benchmark NBC edition or
newer.

. Case 2: pre-code or pre-benchmark WLF-P9 buildings upgraded to fully comply
with seismic requirements in Part 4 of an applicable NBC edition.

. Case 3: pre-code WLF-P9 buildings upgraded to fully comply with design
requirements in an applicable pre-benchmark NBC edition. The structural
upgrading should address all seismic force-resisting elements in the load path.

. Case 4: pre-code or pre-benchmark WLF-P9 buildings upgraded to mitigate a
specific seismic deficiency (e.g., soft storey/weak storey).

. Case 5: other types of structural upgrading (e.g., in-progress or incremental
structural upgrading) not listed above.
. No: structural upgrading has never been performed.

18. Remaining occupancy time means the number of years of intended occupancy of an
existing building until the lease of the building is terminated or until the building is
decommissioned. If the remaining occupancy time is less than or equal to 10 years, a written
letter from the building owner or property manager is required to verify the remaining
occupancy time. The remaining occupancy time should not be considered if the building’s
consequences of failure is Very High.

19. Geologic hazards: This information may be found in available geotechnical reports and
other relevant documents. If geologic hazards are unknown, select DNK (i.e., do not know)
but assume No for screening purposes.

20. Falling hazards from taller adjacent building(s): Unanchored components such as
unreinforced masonry walls or unbraced parapets in taller adjacent building(s). If falling
hazards are identified, seismic risk mitigation is recommended without requiring seismic
evaluation using Level 3 — SEG.

21. Building damage: Refer to Part 1: User’s Guide for guidance on how to identify building
damage.

22. Non-structural hazards: Refer to Part 1: User’s Guide for guidance on how to identify
non-structural hazards.

23. Drawings reviewed: If drawings are reviewed, record their type, authors and dates of

issue in the comments section of Part A of the screening form.



PART B: STRUCTURAL SCORING Very Low Seismic Zone

Structural basic score, Sg 10.5
No 0
1. Building foundation deficiency Moderate -2.5
Severe -3.4¢
No 0
2. Building irregularities
Moderate -1.7?
(circle and sum applicable vertical and horizontal Vertical
) . . Severe -2.5
irregularity modifiers)
Horizontal -1.0
Pre-code N/A
3. Building design period Pre-benchmark 0
Post-benchmark 3.6
A 1.4
B 1.0
4, Site Class C 0
D -0.8
E_ E -1.8
&
2
% Age <30 0
<) Negligible
€ Age > 30 0
2 |5. Building deterioration and age (years)
S Irregular bldg. 0
2 Moderate
g Regular bldg. -1.7
k5]
g Yes 0
“ 16. Redundancy
No -0.8
No 0
Type 1 -0.8
7. Pounding
Type 2 -1.3
(circle and sum applicable modifiers with a cap of -2.7)
Type 3 -2.5
Type 4 -2.5
Case 1l 3.6
Case 2 NP4
8. Seismic upgrading?® Case 3 N/A
Case 4°
Case 5, or No 0
<5 43
9. Remaining occupancy time (years)® >5and <10 2.7
>10 0
Structural score (S = Sz + 3 M)
Min structural score, Smin 4.8
Final structural score (S 2 Syin)
Consequences of failure (COF) VLC LC & MC HC VHC
Structural threshold, Sty: 1.7 2.0 2.3 2.6
Check of S < Stu: O Yes O No
Structural priority index (Pls= 10m5):

1 Do not apply this penalty to the building foundation deficiency due to absence of foundation anchor bolts or sill plates. 2In case where both moderate and severe vertical
irregularities are identified, circle severe vertical irregularity modifier only. 3 If the structural upgrading appears to effectively counteract an observed structural deficiency,
do not check any case and do not apply the observed deficiency. 4 The building is not permitted to be screened using this tool. > Enter the absolute value of the score

modifier for the corresponding deficiency. ® The remaining occupancy time does not apply to buildings with very high consequences of failure.



PART C: NON-STRUCTURAL COMPONENT SCORING

Non-structural component basic score NSs = 33 - 26log10(0.3xSa(0.2)) NSg=
Site Class PGArf<0.1g [PGArer=0.2g [PGArr=0.3g |[PGAref=0.4g |PGArf20.5g
A 5 5 5 5 5
B 3 3 3 3 3 Circled score
Site Class
C 0 0 0 0 0 =
D -2 -1 0 1 1
~ E 5 -2 -1 1 2
S
s No Moderate Severe
5 Bldg. foundation deficiency
£ 0 -8 -12
3 Circled score
£ Irregularities No Moderate Severe 3
@ (circle and
§ Vertical 0 -3t -8 sum
g Horizontal 0 -3 applicable
S Structural response .
g. No Type 1 Type 2 Type 3/Type 4 |modifiers
Pounding ;
§ 0 3 5 8 with a cap of
g — -20)
g Negligible Moderate
H Building deterioration and =
2 Age <30 Age > 30 Irregular bldg. Regular bldg.
& age (years)
S 0 -3 -3 -6
Original Design NBC
Non-structural component design . Circled score
X Horizontal force factor Pre-1965 Post-1965
period =
-5 0
<5 >5and <10 >10 Circled score
Remaining occupancy time (years) |Remaining occupancy time
15 10 0 =
Non-structural component score NS = NSg + 3 NM; NS =
Consequences of failure Non-hazardous? components Hazardous components
VLC 35 40
Non-structural component threshold,
LC & MC 35 40 NSt =
NSth
HC 40 45
VHC 40 45
Check of NS < NSty: OYes [ONo Non-structural priority index (Plys=10NSm-Ns)/25),

PART D: DECISION SUPPORT

Level 3 — seismic evaluation required?

O Heavy construction

[ Federal heritage designation

[ Site Class F

[ Presence of any geologic hazards

threshold

acceptable seismic risk.

O Yes, if any of the following conditions apply

[ Increase in structural loads due to a change of occupancy

[ Consequences of failure higher than original consequences of failure

[ Significant building deterioration/damage
[ Structural score less than structural threshold

0 Non-structural component score less than non-structural component

0 No, none of the conditions above apply3. The seismic risk does NOT exceed the

Comments:

[0 Additional comments on separate page(s)

1In case where both moderate and severe vertical irregularities are identified, circle severe vertical irregularity modifier only. 2Non-hazardous means no falling hazards and
hazardous materials. 3Non-existence of Site Class F, any geologic hazards, and no significant building deterioration/damage shall be verified by certified geotechnical and
structural engineers, respectively.



PART B: STRUCTURAL SCORING Low Seismic Zone

Structural basic score, Sg 8.3
No 0
1. Building foundation deficiency Moderate -2.2
Severe -3.1¢
No 0
2. Building irregularities
Moderate -1.52
(circle and sum applicable vertical and horizontal Vertical
, 3 o Severe -2.2
irregularity modifiers)
Horizontal -0.9
Pre-code N/A
3. Building design period Pre-benchmark 0
Post-benchmark 2.8
A 1.3
B 0.9
4, Site Class C 0
D -0.6
E_ E -1.5
&
2
% Age <30 0
<) Negligible
€ Age > 30 0
2 |5. Building deterioration and age (years)
S Irregular bldg. 0
2 Moderate
g Regular bldg. -1.5
k5]
g Yes 0
“ 16. Redundancy
No -0.7
No 0
Type 1 -0.7
7. Pounding
Type 2 -1.1
(circle and sum applicable modifiers with a cap of -2.4)
Type 3 -2.2
Type 4 -2.2
Case 1l 2.8
Case 2 NP4
8. Seismic upgrading?® Case 3 N/A
Case 4°
Case 5, or No 0
<5 3.7
9. Remaining occupancy time (years)® >5and <10 2.4
>10 0
Structural score (S = Sz + 3 M)
Min structural score, Smin 3.6
Final structural score (S 2 Syin)
Consequences of failure (COF) VLC LC & MC HC VHC
Structural threshold, Sty: 1.7 2.0 2.3 2.6
Check of S < Stu: O Yes O No
Structural priority index (Pls= 10m5):

1 Do not apply this penalty to the building foundation deficiency due to absence of foundation anchor bolts or sill plates. 2In case where both moderate and severe vertical
irregularities are identified, circle severe vertical irregularity modifier only. 3 If the structural upgrading appears to effectively counteract an observed structural deficiency,
do not check any case and do not apply the observed deficiency. 4 The building is not permitted to be screened using this tool. > Enter the absolute value of the score

modifier for the corresponding deficiency. ® The remaining occupancy time does not apply to buildings with very high consequences of failure.



PART B: STRUCTURAL SCORING Moderate Seismic Zone

Structural basic score, Sg 6.7
No 0
1. Building foundation deficiency Moderate -2.0
Severe -2.9¢
No 0
2. Building irregularities
Moderate -1.42
(circle and sum applicable vertical and horizontal Vertical
) . . Severe -2.0
irregularity modifiers)
Horizontal -0.8
Pre-code -0.5
3. Building design period Pre-benchmark 0
Post-benchmark 2.2
A 1.1
B 0.8
4, Site Class C 0
D -0.4
E_ E -1.1
&
2
% Age <30 0
<) Negligible
€ Age > 30 0
2 |5. Building deterioration and age (years)
S Irregular bldg. 0
2 Moderate
g Regular bldg. -1.4
k5]
g Yes 0
“ 16. Redundancy
No -0.7
No 0
Type 1 -0.7
7. Pounding
Type 2 -1.0
(circle and sum applicable modifiers with a cap of -2.2)
Type 3 -2.0
Type 4 -2.0
Case 1l 2.2
Case 2 NP4
8. Seismic upgrading?® Case 3 0.5
Case 4°
Case 5, or No 0
<5 33
9. Remaining occupancy time (years)® >5and <10 2.1
>10 0
Structural score (S = Sz + 3 M)
Min structural score, Smin 2.6
Final structural score (S 2 Syin)
Consequences of failure (COF) VLC LC & MC HC VHC
Structural threshold, Sty: 1.7 2.0 2.3 2.6
Check of S < Stu: O Yes O No
Structural priority index (Pls= 10m5):

1 Do not apply this penalty to the building foundation deficiency due to absence of foundation anchor bolts or sill plates. 2In case where both moderate and severe vertical
irregularities are identified, circle severe vertical irregularity modifier only. 3 If the structural upgrading appears to effectively counteract an observed structural deficiency,
do not check any case and do not apply the observed deficiency. 4 The building is not permitted to be screened using this tool. > Enter the absolute value of the score

modifier for the corresponding deficiency. ® The remaining occupancy time does not apply to buildings with very high consequences of failure.



PART B: STRUCTURAL SCORING

Moderately High Seismic Zone

Structural basic score, Sg 5.3
No 0
1. Building foundation deficiency Moderate -1.8
Severe -2.5¢
No 0
2. Building irregularities
Moderate -1.22
(circle and sum applicable vertical and horizontal Vertical
) . . Severe -1.8
irregularity modifiers)
Horizontal -0.7
Pre-code -0.4
3. Building design period Pre-benchmark 0
Post-benchmark 2.2
A 1.1
B 0.9
4, Site Class C 0
D -0.2
E_ E -0.4
&
2
% Age <30 0
<) Negligible
€ Age > 30 0
2 |5. Building deterioration and age (years)
S Irregular bldg. 0
2 Moderate
g Regular bldg. -1.2
k5]
g Yes 0
“ 16. Redundancy
No -0.6
No 0
Type 1 -0.6
7. Pounding
Type 2 -0.9
(circle and sum applicable modifiers with a cap of -2.0)
Type 3 -1.8
Type 4 -1.8
Case 1l 2.2
Case 2 NP4
8. Seismic upgrading?® Case 3 0.4
Case 4°
Case 5, or No 0
<5 3.2
9. Remaining occupancy time (years)® >5and <10 2.0
>10 0
Structural score (S = Sz + 3 M)
Min structural score, Smin 2.0
Final structural score (S 2 Syin)
Consequences of failure (COF) VLC LC & MC HC VHC
Structural threshold, Sty: 1.7 2.0 2.3 2.6
Check of S < Stu: O Yes O No
Structural priority index (Pls= 10m5):

1 Do not apply this penalty to the building foundation deficiency due to absence of foundation anchor bolts or sill plates. 2In case where both moderate and severe vertical
irregularities are identified, circle severe vertical irregularity modifier only. 3 If the structural upgrading appears to effectively counteract an observed structural deficiency,
do not check any case and do not apply the observed deficiency. 4 The building is not permitted to be screened using this tool. > Enter the absolute value of the score

modifier for the corresponding deficiency. ® The remaining occupancy time does not apply to buildings with very high consequences of failure.



PART B: STRUCTURAL SCORING High Seismic Zone

Structural basic score, Sg 4.1
No 0
1. Building foundation deficiency Moderate -1.5
Severe -2.1
No 0
2. Building irregularities
Moderate -1.0t
(circle and sum applicable vertical and horizontal Vertical
) . . Severe -1.5
irregularity modifiers)
Horizontal -0.7
Pre-code -0.7
3. Building design period Pre-benchmark 0
Post-benchmark 2.0
A 0.8
B 0.6
4, Site Class C 0
D -0.1
E_ E -0.3
&
2
% Age <30 0
<) Negligible
£ Age >30 -0.1
2 |5. Building deterioration and age (years)
S Irregular bldg. -0.2
2 Moderate
g Regular bldg. -1.2
k5]
§ Yes 0
“ 16. Redundancy
No -0.5
No 0
Type 1 -0.5
7. Pounding
Type 2 -0.8
(circle and sum applicable modifiers with a cap of -1.7)
Type 3 -1.5
Type 4 -1.5
Case 1l 2.0
Case 2 NP3
8. Seismic upgrading? Case 3 0.7
Case 4*
Case 5, or No 0
<5 2.5
9. Remaining occupancy time (years)® >5and <10 1.6
>10 0
Structural score (S = Sz + 3 M)
Min structural score, Smin 1.1
Final structural score (S 2 Syin)
Consequences of failure (COF) VLC LC & MC HC VHC
Structural threshold, Sty: 1.7 2.0 2.3 2.6
Check of S < Stu: O Yes O No
Structural priority index (Pls= 10m5):

1In case where both moderate and severe vertical irregularities are identified, circle severe vertical irregularity modifier only. 2 If the structural upgrading appears to
effectively counteract an observed structural deficiency, do not check any case and do not apply the observed deficiency. 3 The building is not permitted to be screened
using this tool. 4 Enter the absolute value of the score modifier for the corresponding deficiency. ® The remaining occupancy time does not apply to buildings with very high

consequences of failure.



PART B: STRUCTURAL SCORING

Very High Seismic Zone

Structural basic score, Sg 3.0
No 0
1. Building foundation deficiency Moderate -1.3
Severe -1.6
No 0
2. Building irregularities
Moderate -0.8¢
(circle and sum applicable vertical and horizontal Vertical
) . . Severe -1.3
irregularity modifiers)
Horizontal -0.6
Pre-code -0.6
3. Building design period Pre-benchmark 0
Post-benchmark 1.9
A 1.0
B 0.7
4, Site Class C 0
D 0
E_ E -0.1
&
2
% Age <30 0
<) Negligible
£ Age >30 -0.2
2 |5. Building deterioration and age (years)
S Irregular bldg. -0.3
2 Moderate
g Regular bldg. -1.1
k5]
g Yes 0
“ 16. Redundancy
No -0.4
No 0
Type 1 -0.4
7. Pounding
Type 2 -0.7
(circle and sum applicable modifiers with a cap of -1.5)
Type 3 -1.3
Type 4 -1.3
Case 1l 1.9
Case 2 NP3
8. Seismic upgrading? Case 3 0.6
Case 4*
Case 5, or No 0
<5 2.5
9. Remaining occupancy time (years)® >5and <10 1.7
>10 0
Structural score (S = Sz + 3 M)
Min structural score, Smin 0.9
Final structural score (S 2 Syin)
Consequences of failure (COF) VLC LC & MC HC VHC
Structural threshold, Sty: 1.7 2.0 2.3 2.6
Check of S < Stu: O Yes O No
Structural priority index (Pls= 10m5):

1In case where both moderate and severe vertical irregularities are identified, circle severe vertical irregularity modifier only. 2 If the structural upgrading appears to
effectively counteract an observed structural deficiency, do not check any case and do not apply the observed deficiency. 3 The building is not permitted to be screened
using this tool. 4 Enter the absolute value of the score modifier for the corresponding deficiency. ® The remaining occupancy time does not apply to buildings with very high

consequences of failure.
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Appendix B An example of Level 2—- SQST (WLF-P9)
performed on an existing WLF-P9 building

This appendix illustrates Level 2 — SOST (WLF-P9) screening of an existing WLF-P9 building in
Pohénégamook, Quebec. The objective of this example is to assist the trained screener in
completing the Level 2 —SOST (WLF-P9) screening forms. The example is provided for
illustrative purposes and is not necessarily representative of the actual building condition.

Appendix B.1 Building description

Building XYZ is a one-storey WLF-P9 building located in Pohénégamook, Quebec with public
occupancy. The building was built in 1950.

Appendix B.2 Selection of the Level 2 — SQST (WLF-P9) screening
form

Building XYZ is located on a site with spectral accelerations of S,(0.2) = 0.431 g, S,(0.5) =
0.261 g, S4(1.0) = 0.140 g at 0.2-, 0.5-, and 1.0-second periods, respectively, and peak ground
acceleration (PGA) of 0.275 g. [The seismic data of the building was obtained from the NRCan
earthquake hazard calculator.] The PGA ef corresponds to 80% of PGA (i.e. 0.22 g) given that the
ratio of S4(0.2) to PGA was smaller than 2.

Comparing the spectral accelerations with the thresholds provided in Table 5.1, the seismic zone
of the building is Moderately High. This corresponds to the higher seismic zone determined for
the spectral accelerations at short [S4(0.2) and S4(0.5)] and long [S.(1.0)] periods.

Appendix B.3 Data collection

Building XYZ is not listed in the Directory of Federal Heritage Designations; therefore, it is not
identified as federal heritage designation.

The original structural drawings and other available documents were reviewed in the office. Key
information collected is summarized as follows:

» The building has one storey above grade.

An approximate fotal floor area of 65 m*> was calculated based on the dimensions of the
floor plan.

* The building was constructed of non-engineered wood light frame.
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* The occupancy was identified as “Public” and no occupancy change was made.

» Given the occupancy of the building, the consequences of failure were determined as Very
Low Consequences (VLC).

* No irregularity is present in the building.

» The building is identified as a pre-code building because it was designed and constructed
prior to the release of the pre-code NBC edition (i.e., NBC 1965).

» Site class is unknown due to lack of geotechnical information. Site class E is assumed in
the screening.

* Building age is greater than 30 years.

» The building is not redundant in each direction of the building because the length of shear
walls in each direction does not meet the criteria defined in Section 5.2.

* No pounding is present because there is sufficient separation from its adjacent building
(observed from aerial map).

» Seismic upgrading has never been performed for the building.
*  Remaining occupancy time of the building is greater than 10 years.

* Due to lack of geotechnical information, liquefaction potential and surface fault rupture
are unknown. No landslide potential is present based on the review of aerial maps of the
building.

The trained screener visited the exterior and interior of the building. Key information from the

site visit is summarized as follows:
» The presence of foundation anchorage was not checked.
» Absence of landslide potential was confirmed.
* Negligible building deterioration was identified.
» No previous or present building damage was observed.
*  Remaining occupancy time of the building is greater than 10 years.
* No exterior falling hazards were observed.
* No falling hazards from taller adjacent buildings were observed.

* No hazardous materials in the building were identified.
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A photograph of the building was taken to show the exterior condition of the building.

Appendix B.4 Completion of Level 2 — SQST (WLF-P9) screening
form

Based on the collected data, the Level 2 — SOST (WLF-P9) screening form was completed as
shown below. The structural and non-structural component scores were calculated as 1.9 and 41,
respectively. The structural score is less than the corresponding structural threshold of 2.0. In
addition, there is a rupture fault crossing the building site. Therefore, structural evaluation of
Level 3 — SEG is required. The non-structural component score is greater than the non-structural
component threshold of 40. As a result, non-structural evaluation of Level 3 — SEG is not required.
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Level 2 - SQST (WLF-P9) Screening Form+
PART A: DATA COLLECTION

Building name: Building xXyz Use: Public Federal heritage designation?: O Yes* 3(No

Street address: 123 Any Street City/Province: rolénégamook /oc Postal code: oL 1)o
Seismic data2: 5,(0.2)= 0.431 S4(0.5)= 0.261 S«(1.0)= 0.140 PGA= 0.275 PGArer= 0.220

Year built®: 1950 Original design NBC*: Pre-NBC 1965 Heavy construction: O Yes* X(No
Screener: BB P.Eng./ing.: X Yes O No Date/Time: 2021.11.15

No. of storeys”: 1 Total floor area (m2)%: o+

Of‘ﬁceCommerciaI Industrial Educational Residential
Occupancy?:  Care/Treatment Parking Public Assembly Passenger Stations
Other

Original Occupancy:__ Public

Increase in structural loads due to a change of occupancy: OYes X No

Consequences X Very Low (VLC) O Low (LC) O Medium (MC)
of failure (COF)20: O High (HC) O Very High (VHC)
Original COF:__ Very Low (vLe)

COF higher than original COF: COvYes X No

1. Bldg. foundation [ Yes, Severe [ Yes, Moderate [ None
deficiency!!: X DNK (assume Severe for scoring)

2. Building [ Yes, Severe Vertical O Yes, Moderate Vertical
irregularities!?: [ Yes, Horizontal X None

3. Building design period: X Pre-code [ Pre-benchmark [ Post-benchmark

4.Siteclass: OA OB Oc OD Ot OF X DNK(assume E for scoring)

5. Bldg. deterioration?3: X Negligible [ Moderate O significant™

Bldg. age (years): X >30 O<30

6. Redundancy*®: O Yes X No [ DNK (assume None for scoring)

OvYes, Typel [OYes Type2 [OVYes, Type 3

7. Pounding?6:
O Yes, Type 4 X No

8. Structural [ Yes, Case 1 O Yes, Case 2 [ Yes, Case 3
upgrading?’: OVYes, Case4 [lYes Case5 X No

9. Remaining occupancy time (years)®: O<5 [O>5and<10 X(>10

Liquefaction: Oves' ONo XDNK Comments:
Geologic hazards!®: Landslide potential: [ Yes* X{No [IDNK

Surface fault rupture: O Yes* [CINo X DNK The presence of foundation anchorage was wot checked
Falling hazards from taller adjacent building?: O ves X No during the site visit.

ildi 21. *
Building damage®’: [ Yes X(No Sufficlent separation exists between the building under

NON-STRUCTURAL COMPONENT HAZARDS?2 screening and its adjacent building based on aerial map.
Exterior falling hazards: [1Yes X{No [IDNK (assume Yes for scoring)
Interior falling hazards: O Yes XNo [IDNK (assume Yes for scoring)
Hazardous materials: OvYes XNo [ODNK (assume Yes for scoring)

Geotechnlenl study s not available.

EXTENT OF REVIEW

Exterior: X(Yes ONo Interior:XYes [INo
Drawings reviewed?: X{ Yes [ No

Site Class source: N/A

Geologic hazards source: N/A [ Additional comments on separate page(s)

 Review the back page for the intent and scope of the tool and explanations of the superscripts on this page. * If circled or selected, skip Part B & Part C and proceed to Part
D.



PART B: STRUCTURAL SCORING Moderately High Seismic Zone

Structural basic score, Sg 5.3
No 0
1. Building foundation deficiency Moderate -1.8
Severe ®
No O
2. Building irregularities
Moderate -1.22
(circle and sum applicable vertical and horizontal Vertical
) . . Severe -1.8
irregularity modifiers)
Horizontal -0.7
Pre-code
3. Building design period Pre-benchmark 0
Post-benchmark 2.2
A 1.1
B 0.9
4, Site Class C
D -0.2
= E
ki
% Age <30 0
<) Negligible
o Age >30 -
2 |5. Building deterioration and age (years)
S Irregular bldg. 0
2 Moderate
g Regular bldg. -1.2
k5]
§ Yes 0
“ 16. Redundancy
No
No )
Type 1 -0.6
7. Pounding
Type 2 -0.9
(circle and sum applicable modifiers with a cap of -2.0)
Type 3 -1.8
Type 4 -1.8
Case 1l 2.2
Case 2 NP4
8. Seismic upgrading?® Case 3 0.4
Case 4°
Case 5, or No ®
<5 3.2
9. Remaining occupancy time (years)® >5and <10 2.0
>10 ®
Structural score (S = Ss + 3 M) 1.4
Min structural score, Smin 2.0
Final structural score (S > Syin) 2.0
Consequences of failure (COF) VLC LC & MC HC VHC
Structural threshold, Sry: aD 2.0 2.3 2.6
Check of § < Stu: O Yes X No
Structural priority index (Pls= 10m5): 2.0

1 Do not apply this penalty to the building foundation deficiency due to absence of foundation anchor bolts or sill plates. 2In case where both moderate and severe vertical
irregularities are identified, circle severe vertical irregularity modifier only. 3 If the structural upgrading appears to effectively counteract an observed structural deficiency,
do not check any case and do not apply the observed deficiency. 4 The building is not permitted to be screened using this tool. > Enter the absolute value of the score
modifier for the corresponding deficiency. ¢ The remaining occupancy time does not apply to buildings with very high consequences of failure.



PART C: NON-STRUCTURAL COMPONENT SCORING

Non-structural component basic score NS5 = 33 - 26log10(0.3xSa(0.2)) NSg= 55
Site Class PGAf<0.1g [PGArr=0.28 [PGAwr=0.3g |[PGArf=0.4g |PGArf20.5g
A 5 5 5 5 5
. B 3 3 3 3 3 Circled score
Site Class
C 0 0 0 0 0 =2
D -2 -1 0 1 1
) E 5 D 1 1 2
s
- No Moderate Severe
= Bldg. foundation deficiency
ke 0 -8 ST
3 Circled score
£ Irregularities No Moderate Severe 3
o (circle and
g Vertical @ -3t -8 sum
‘g Horizontal @ 3 applicable
S |Structural response ..
g. ) No Type 1 Type 2 Type 3/Type 4 |modifiers
s Pounding @ 3 S " with a cap of
g — -20)
g Negligible Moderate
3 Building deterioration and =15
2 Age <30 Age > 30 Irregular bldg. Regular bldg.
& age (years)
Original Design NBC
Non-structural component design Circled score
X Horizontal force factor Pre-1965 Post-1965
period = .5
SO 0
<5 >5and <10 >10 Circled score
Remaining occupancy time (years) |Remaining occupancy time
15 10 >} =0
Non-structural component score NS = NSg + Y NM; NS = ==
Consequences of failure Non-hazardous? components Hazardous components
vLC G 40
Non-structural component threshold,
LC & MC 35 40 NSt = =25
NSt
HC 40 45
VHC 40 45
Check of NS < NSty: X(Yes [ No Non-structural priority index (PIys=10NSwNSV/25). 4 o

PART D: DECISION SUPPORT

Level 3 — seismic evaluation required?

[0 Heavy construction

[ Federal heritage designation

[ Site Class F

[ Presence of any geologic hazards

threshold

acceptable seismic risk.

KYes, if any of the following conditions apply

[0 Consequences of failure higher than original consequences of failure

[ Significant building deterioration/damage
[ Structural score less than structural threshold

X Non-structural component score less than non-structural component

[ No, none of the conditions above apply3. The seismic risk does NOT exceed the

Comments:

The structuwral seismic visk Ls acceptable.

The won-structurol component score (s jmst below the

acceptable threshold. Considering that the largest penalty

Is due to building foundation defictency, a follow-up site

Visit is recommendled to check the presence of the fowndation

anchorage.

[ Additional comments on separate page(s)

1In case where both moderate and severe vertical irregularities are identified, circle severe vertical irregularity modifier only. 2Non-hazardous means no falling hazards and
hazardous materials. 3Non-existence of Site Class F, any geologic hazards, and no significant building deterioration/damage shall be verified by certified geotechnical and
structural engineers, respectively.
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Appendix C NBC’s major occupancies

Table 7.1: Major occupancies in the NBC 2015

Group Division | Description of major occupancies
A | Assembly occupancies intended for the production and viewing of the
(Assembly performing arts (e.g., theatres, opera houses, etc.)
occupancies) ) Assembly occupancies not elsewhere classified in Group A (e.g., museums,
art galleries, schools and colleges, etc.)
3 Assembly occupancies of the arena types (e.g., indoor swimming pools,
rinks, etc.)
4 Assembly occupancies in which the occupants are gathered in the open air
(e.g., grandstands, stadia, etc.)
B Detention occupancies where people are restrained from or are incapable of
(Detention, 1 evacuating to a safe location without the assistance of another person
treatment, and because of security measures not under their control (e.g., jails, prisons, etc.)
care ) Treatment occupancies where overnight accommodation is available to
occupancies) facilitate the treatment (e.g., hospitals, healthcare facilities, etc.)
3 Occupancies where care is provided to residents (e.g., assisted/supportive
living facilities, children’s custodial homes, etc.)
C Residential occupancies for whom sleeping accommodation are provided
(Residential - but who are not harboured for the purpose of receiving care or treatment and
occupancies) are not involuntarily detained (e.g., apartments, hotels, motels, etc.)
D Business and personal services occupancies for the transaction of business
(Business and or the rendering or receiving of professional or personal services (e.g.,
personal - banks, offices, medical offices, dental offices, etc.)
services
occupancies)
E Mercantile occupancies for the displaying or selling of retail goods, wares
(Mercantile - or merchandise (e.g., shops, department stores, supermarkets, etc.)
occupancies)
F High-hazard industrial occupancy containing sufficient quantities of highly
(Industrial | combustible and flammable or explosive materials that, because of their
occupancies) inherent characteristics, constitute a special fire hazard (e.g., laboratories,
factories, creameries, etc.)
Medium-hazard industrial occupancy in which the combustible content is
) more than 50 kg/m? or 1 200 MJ/m? of floor area and not classified as a
high-hazard industrial occupancy (e.g., aircraft hangars, box factories,
printing plants, etc.)
Low-hazard industrial occupancy in which the combustible content is not
3 more than 50 kg/m? or 1200 MJ/m? of floor area (e.g., feed mills, flour

mills, mattress factories, etc.)
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Appendix D Guidance on assessing building
deterioration and damage

The Level 2—SQOST (WLF-P9) flags a WLF-P9 building for Level 3—SEG if significant
deterioration or damage of SFRS elements has been documented or observed. The key question
is whether the level of deterioration and damage rises to the level of “significant”. This is best
determined by an experienced structural engineer, but the guidance in this appendix is provided to
assist the trained screener in using Level 2 — SQOST (WLF-P9). This guidance is based on the
guidelines in the Level 2 — SOST originally developed for existing buildings in Canada (Fathi-Fazl
et al. 2020c; Fathi-Fazl et al. 2020d) and other relevant studies.

The deterioration and damage in WLF-P9 buildings can be resulted from a variety of causes.
Fungi like soft-rot fungi and wood-rotting basidiomycetes can live in, infest, and damage wood
elements. Insects like termites, carpenter ants, and powderrpost beetles can decay wood elements
such as joists, sill plates, and cripple walls. Non-biological causes like weathering and chemical
attack can decay wood elements and connections.

Deterioration or damage is deemed significant if any of the following conditions are met:

» Evidence of moisture damage on building surfaces;
» Evidence of sill plate damage in braced wall panels;

» Evidence of rusted metal accessories as part of the primary SFRS (i.e., nails, bolts, and
fasteners);

» Evidence of decay on the wood framing;

» Evidence of rot, splitting and steel corrosion in wood post and bracing systems (Figure 7.1
and Figure 7.2);

» Evidence of previous fire damage on members (i.e., reduced member sizes and significant
charring);

* Noticeable loss of cross-section in wood members or large areas of softness from dry rot
or insect damage;

* Substantial number of broken connections or connections with substantial loss of cross-
section from rust.
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Figure 7.2: Rotted timber column

Figure 7.3: Damage in sill plate
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