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Octebar ‘19, 1992

CITY OF. VANCOUVER
2675 Yukon Street
Vancouver, BC

ATTENTION: BRIAN WIENS
FT BLECTRICAL INSPECTOR

Dess Biri ﬁ?ng/ /¢Q713§9)I

RE: "ARBUTUS CLUB 4226 ARBUTUS STREET
PERNIT NO. EP 299696

1. . .
Further to our conversation re; the primary conductors fesding
the 150 KVA transformer (480/120-208), ! have checked with the
Electrical Enginee:r. Me referred me to rule 26-258 Sub-zule J.
He based his calculatlions on the desand load.

130KVA = 156 AMPE x 1.2% = 195.78 AMPS
Could you please check this for me and advise,

2. :

The deslgner hes requested that the fire gongs be placed above the
T-bar celling. I have talked to Cus Vendrel of your office, vho
also checked with the Bullding Department, and could not come up
vith a rule agalnat this, ! also checked with the Plre Wardens
office and they too 4ic not know of a ruling prohibiting this
dnstallation. Cogld you please check and advise.

Yours truly,







CITY OF VANCOUVER
PERMITS & LICENSES DEPARTMENT DIRECTOR:
City Hall, East Wing : RV. Hebert, PEng 873-7520
453 West 12th Avenue 3\ ASSISTANT DIRECTORS:
Canada V5Y 1V4 P L Mak, PEng 8737522
Phon (604) 8T3-TE11 ; License & Property Use Division
FAX (604) 873-7100 L JA Perri 873-7545

October 19, 1992

The Dominion Company Inc.
#300 - Two Bentall Centre
555 Burrard Street
Vancouver, B. C.

V7X 159

Auention: Tim Loo, PEng, CP
Dear Sirs

Re: 2001 Nantwon Street
—The Arbutus Club, BP215126

In your letter of September 15, 1992, you provide an updated architectural sketch, EXHIBIT C,
which is noted to be in agreement with the original structural drawing EXHIBIT B of the wall
detail separating the cxisting curling rink and the club hallway. You question the need to add
2 courses of conczete block as a stated requirement of the building permit which was based on
an inaccurate architectural drawing (EXHIBIT A).

This is to provide our agreement not to require the additional two courses of concrete block
subject to confirmation that the existing block wall and precast spandrel assembly are adequately
constructed for structural and seismic loads, and subject to sealed architectural and structural
drawings being submitted requesting a change notice to the building permit requirements.

- "

Yours truly,
D. H. Jackson, PEng

ACTING ASSISTANT
DIRECTOR - INSPECTIONS

DHIle

LCoE) Doc

cc: Gabe Chan
Peter Sweeney
DBI (+ copy of EXHIBITS A, B, C & D)




November 3, 1092 The Dominion Company

City of Vancouver Devslopers, Desgners. Duiders

Department of Permits & Licenses
Ciry Hall e —
453 West 12th. Avenue FERMTE § LLEREES CFPARTUENT

Vancouver, B.C. . |
VSY Iva Reg o
Altention: Mr. Bob Maki, P.Eng. N 10 w2 RN
Re:  The Arbutus Clab _Joo Naneey v

ORIGINAL TO: =45/
BP#215126 Goryra

Dear Bob:

Having not heard from me in some tme, I should first explain that 1 am now with the
Dominion Coastruction and Development scam. My latest project as “contractor™ has
been the addition to the Arbutus Club.

While wrapping up the project, it was noted that during the Permit process, three (3)
courses of block had been required to be added to the top of the existing west wall of
ihe Curling Rink structure. We noted (o the Engincer that the Vancouver Plan Checker
had correctly required these courses because the drawings were in error - showing a
L-uim o point juxtaposition of the concrete block to the concrete fascia. In fact the

lock is extended up behind the fascia. The Engincer made application to your
department for an adjustroent (o the Permit to reflect this reality. We are now advised
that the existing condition would be acceptable (i.e.: the Cleb would not be required to
add the courses of additional block) provided all otber butiding code conditions are
mel, including seismic.

The difficulty with the ruling as it stands is that these existing walls were not required
10 be upgraded during the equivalency/permit process. Secondly, any upgrading of the
Curling Rink was further walved when the Clob received permission o replace their
ice-making system and 10 add a new coacrele floor base.

The long and the shon of it is that although | could certainly revert o adding the
courses of blockwork as required by the Permit, they would add high level mass o a
non-scismic wall which was not / is not required o be eppraded - fa effect
compounding the problem,

o | 10 Vomam it
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READ
JONES
CHRISTOFFERSEN
LTD

210 Wont Broadway, Viscosver B.C., VY W2

Phone (604) AT2-0091 » Fua (804) E74.770)

April 25, 1994

city of Vancouver

Dept. of Permits & Licenses
453 West 12th Avenue
Vancouver, B.C.

vs5Y 1v4

Attention; Mr. John N. Robertson, P. Eng.,
Manager, Plan Checking Branch

Dear Sir:
Re: Arbutus Club Renovations

2001 Nanton Avenue, Vancouver, B.C.
RIC Ref. No. 35678-01

Thank you for meeting with me and the architect on April 13,
1994, to discuss the structural seismic upgrading implications
of the proposed renovations for the existing Arbutus Club.

The purpose of this letter is to confirm some items we
discussed, and to request your department's response to our

proposal for dealing with seismic upgrading implications of a
new steel roof structure to be added over an existing roof
area to create a new multi-purpose fitness studio (please
refer to architectural drawings).

The Arbutus Club is a large complex, built in stages, with
nost of the existing constructicn built in the early 1960's
and a newly completed administration wing addition. As is
typical for structures built in the early 1960's, prior to
modern seismic design Codes, most of the building structures
of the existing complex have seisnic resistances significantly
below current Code requirements.

The extent of the proposed renovation work is shown on the
architectural drawings and is described by the architect in
his letter. The renovations are restricted to the areas
described below. No renovation construction is planned for
any of the remainder of the Arbutus Club which lies outside
the areas described below..

The essentials of the proposed work are as follows:

1. A two storey change room and gymnastics room is proposed
for the north end of the existing ice rink.

"

v

-
A

Vamoawver * Viciorda » Calgary * Edmongon * Toromo
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The renovations to the pool area involve removal of some
infill unreinforced concrete block masonry, which on one
hand is a seismic hazard, but on the other hand, provides
some lateral rigidity to the structure. The writer
proposed that where unreinforced concrete block masonry
is removed, new reinforced concrete shearwalls will be
added elsewhere to compensate for the reduced rigidity of
the structure. The nev reinforced concrete shearwalls
will be designed so that the seismic resistance of the
existing structure is not reduced and is sorewhat
improved by the introduction of new reinforced concrete
shearwalls to replace unreinforced concrete block infill
walls. Such work will not trigger requirements for
seismic upgrading of the existing building structure.

The propecsed renovations for the area between the pool and the
ice rink, and the addition of a new light steel roof structure
in this area has seismic upgrading implications for which wae
request your department's response to the following proposal:

The existing concrete roof slab between the pool and the ice
rink is presently an existing "occupied space" according to
the architect (see architect's letter). As such, the new
light steel roof structure may be considered an enclosure to
this existing occupied space.

In order to meet the structural raquirements of the Vancouver
Building Bylaw, the new light steel roof structure must be
supported by a structure which conforms to the requirements of
the current Vancouver Building Bylaw. The writer proposes
that the existing reinforced cnncrete structure directly below
the new light steel roof structure addition be seismically
upgraded with new reinforced concrete shearwalls designed to
resist all seismic loads imposed, not only by the area of the
existing building in question, but also all seismic loads
imposed on these shearwalls by other parts of the existing
building structure. The writer proposes seismic upgrading in
the area directly below the new light steel roof structure
only, and no seismic upgrading for any other parts of the
existing building structure.

Note, however, that the new concrete shearwalls will provide
some measure of seismic upgrading to other parts of the
existing building structure. We request your department's
response with regard to the acceptability of this proposal.

P15




We thank you in advance for your consideration and your
response to our proposal.

Yours truly,

READ JONES CHRISTOFFERSEN LTD.
Joh ryson, M.Sc., P. Erv.
Principal

JB/hj

c.c. Hughes Baldwin Architects
Attn: Mr. Roger Hughes

\approver\ jb\arbutus
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HUGHES BALOWIN ARCHITECSS \
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April 18, 1994

City of Vancouver

Department of Permits & Licenscs
453 West 12th Ave,

Vancouver, B.C,

V5Y 1V4

Attention: John N. Robertson, P.Eng.
Manager, Plan Checking Branch

Dcar Sir:
Re: (D.P. #212126 - 4226 Arbutus St.) - Arbutus Club Renovations, 2001 Nanton Ave., Vancouver

In addition to John Bryson's letter (Read Jones Christoffersen, April 14/94) we wish to provide the
following nformation and comments regarding the above noted project,

The proposed additions and alterations as described by Read Jones Christoffersen are shown on the
attached reductions of drawings Al to A9 (dated Apnl 18/94). Drawings Al locates each of the arcas
described by the structural engineer. The two storey gym and change room addition is “Addition C™,
“Addition B" and “D" are the 1 storey hot tub enclosure and the cale extension. “Addition F” is the 3rd

storey addition over an existing 2 storey reinforced concrete structure (refer also to drawing AS) and is
the subject of this letter,

Addition F encloses an existing roof well presently occupied by the club for storage (includes a storage
shed) and is accessible from the existing servery on the same level and from the weights arca by a small
ships ladder and door.

We support the Structural Engineer's proposal for seismic upgrading in this arca and in addition, we are
proposing a complete upgrade of the life safety systems of the entire complex with a monitored sprinkler
system and fire alarm,

Given the nature and age of the club, the magnitude for complete seismic upgrade of the entire complex
is expected 10 cost | to 3 million dollars which is beyond the means of the club at this time.

Your attention 1o our ‘pmpos_al as described by the ¢ joint letters is greatly appreciated. Should you
require any further information please contact us.

Yours truly,

HUGHES BALDWIN ARCHITECTS

Per; Bruce Carscadden, MAIBC

BC/Ajp
cc. John Bryson, Read Jones Christoffersen
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AL-1

PLANNING AND DEVELOPMENT SERVICES
Office of the Chief Building Official

2001 Nanton Avenue Fire-Resistance Rating of Wall Assembly Oct 10, 2018
Project Address Title/Descriptor Initial Submission Date
DB-2018-04665 XAlternative Solution / O Minor Relaxation* Sept 4, 2019
Related Building Permit Select One Last Revision Date
APPLICANT INFORMATION (Professional Seal)
Proposed By: Cel Chow, M.Eng., P.Eng., CP, FEC
Firm: Jensen Hughes Consulting Canada Ltd.
Address: 1195 West Broadway, Suite 228, Vancouver, BC V6H 3X5

Phone: (604) 732-3751 Fax: (604) 732-1277 Email: cchow@JensenHughes.com

Certified Professional Stamp & Review Comments City of Vancouver Acceptance & Conditions of Acceptance

For Certified Professional Use (where applicable) For CoV office use only

BRIEF BUILDING DESCRIPTION AND SCOPE OF PROJECT:

The Arbutus Club is an existing 3-storey building providing modern recreational facilities. The building is permitted to
be interconnected between the first and second storey, but there is an existing interconnection in the fitness area
which forms the second and third storey. The second storey of the fitness area also looks into the gymnasium, which
spans 2 levels (first and second storey). The construction Article of the building is 3.2.2.24, which requires a 1 hour
fire separation for the floors.

The club is proposing a renovation in the fitness area, which includes a minor vertical addition. To address the existing
nonconformity of the fitness area, it is proposed to separate the gymnasium from the fitness area so that the gymnasium
does not interconnect 3 floors. The existing arrangement contains glazing along the wall between the fitness area and
the gymnasium, and it is proposed to protect the glazing to the required 1 hour fire separation with water curtain
sprinkler protection.

In addition, there is an existing floor opening between the 2" storey and the 3" storey in the fitness area. Although
there is no alteration on the existing floor opening except a structural improvement around the opening, it is proposed
to provide closely spaced sprinklers around the opening.
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BY-LAW EDITION, REFERENCE(S) & SUMMARY OF DEVIATION(S):

The governing Code of this building is the 2014 Vancouver Building By-law (VBBL). Unless noted otherwise, all building
code references in the body of the report refer to Division B of the VBBL. Italicized items in this report are given the
same meaning as ascribed to them in the VBBL.

Sentence 3.1.7.1.(1) of the VBBL states that the rating of a material, assembly of materials or a structural member
that is required to have a fire-resistance rating, shall be determined on the basis of the results of tests conducted in
conformance with CAN/ULC-S101, “Fire Endurance Tests of Building Construction and Materials”. The proposed
glazing at the gymnasium area is not a CAN/ULC-S101 tested system and therefore does not satisfy the determination
of ratings per 3.1.7.1.(1).

Sentence 3.1.8.4.(1) of the VBBL states that the fire-protection rating of a closure shall be determined based on the
results of tests conducted in conformance with the appropriate provisions in CAN4-S104-M, CAN4-S106-M, or
CAN/ULC-S112-M for fire tests of door assemblies, window and glass block assemblies, and fire-damper assemblies.

The existing glazing spans along the length of the walls and is unprotected.

LIST OBJECTIVE(S) AND FUNCTIONAL STATEMENT(S)* INCLUDING DESCRIPTION OF INTENT:
*(as Attributed in Tables of Division B)

The following objective and functional statements are attributed to the acceptable solutions of Sentence 3.1.8.4.(1)
in Section 3.9 of the VBBL:
Determination of Ratings
3.1.7.1.(1):  [F03-0S1.2][F04-051.3]
[FO3-OP1.2][F04-OP1.3]
3.1.8.4.(1):  [F03-051.2]
[FO3-OP1.2]
Mezzanines and Openings through Floor Assemblies
3.2.8.4.(1):  [F02-0S1.2][F02-OP1.2]
3.2.5.12.(1):  [F02, F81, F82-051.2]
[FO2, F81, F82-0P1.2]

Objectives

0S1 Safety

An objective of the Code is to limit the probability that, as a result of the design or construction of the building, a
person in or adjacent to the building will be exposed to an unacceptable risk of injury due to fire. The risks of injury
due to fire addressed in the Code are those caused by -

0S1.2 - fire or explosion impacting areas beyond its point of origin

0S1.3 - collapse of physical elements due to a fire or explosion

OP1 Fire Protection of the Building
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An objective of the Code is to limit the probability that, as a result of the design or construction of the building, the
building will be exposed to an unacceptable risk of damage due to fire. The risks of damage due to fire addressed in
the Code are those caused by -

OP1.2 - fire or explosion impacting areas beyond its point of origin

OP1.3 - collapse of physical elements due to a fire or explosion

Functional Statements

The objectives of the Code are achieved by measures, such as those described in the acceptable solutions in Division
B, that are intended to allow the building or its elements to perform the following functions:

FO3 To retard the effects of fire on areas beyond its point of origin.

Fo4 To retard failure or collapse due to the effects of fire.

F81 To minimize the risk of malfunction, interference, damage, tampering, lack of use or misuse.

F81 To minimize the risk of inadequate performance due to improper maintenance or lack of maintenance.

Functional statements are not in and of themselves quantitative measures of performance, but are considered to be
satisfied by the literal solutions of Division B of the VBBL. Therefore, if it can be demonstrated that the proposed
alternative solution can fulfill the above functional statements in a manner consistent with that of the acceptable
solutions of Division B, the objectives of Sentence 3.1.7.1.(1) and 3.1.8.4.(1) will have been achieved.

SUMMARY OF SOLUTIONS/LIST OF MITIGATING FEATURES**:
**(additional design features in excess of literal requirements)

1 h Fire-Resistance Rating on the Wall

To achieve the required 1 h fire-resistance rating on the wall, the unrated glazing will be provided with water curtain
sprinkler protection (see Attachment 1).

The water curtain sprinkler protected system will provide an equivalent level of protection required of Division B by
abating thermal radiation heat transfer and discouraging the passage of smoke and flame in the event of a fire. Per
3.1.7.3.(2), interior vertical fire separations shall be rated for exposure to fire on each side, therefore the water
curtain sprinkler protection will be installed on both sides of the glazing wall assembly.

Closely spaced sprinklers are to be provided:
e On both sides of the walls between the gymnasium and fitness area.
The sprinkler protection must meet the following criteria:

Sprinkler Design Criteria

Type: Quick-response pendent or upright sprinklers with a K-factor of 5.6 and a maximum activation
temperature of 74°C (165°F). It is proposed that the sprinklers in the gymnasium and workout room
are to be concealed recessed sprinklers in the bulkhead.

System: The sprinklers shall be served by a wet system.
Coverage: Alternative solution sprinklers may be considered to provide floor area coverage.
Location: See sketches in Attachment 1 for protected opening locations. Sprinklers shall be located at 6' on

centre, with a maximum of 3' (900 mm) from a sprinkler to the edge of an opening.

Position: Sprinkler deflectors are to be positioned a maximum of 1’-6” (450 mm) vertically above the top of the
opening, and between 6" and 1' (150 and 300 mm) horizontally from the face of the opening. Sprinklers
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shall be positioned on both sides of the openings and the deflectors are at the same level as the top of
the openings.

Zoning: The sprinklers for the alternative solution shall be zoned separately from the building floor area
sprinklers.
Min. Flow: A minimum flow of 4.5 USgpm/linear foot, with no sprinkler discharging less than 27 USgpm.

Design Area:  The water curtain must be hydraulically designed to include both the water curtain sprinklers within
the adjacent NFPA 13 design area, and the adjacent floor area sprinklers and hose demand, as required
by NFPA 13.

Baffles: Noncombustible baffles in conformance with NFPA 13 will be provided where alternative solution
sprinklers are located within 1,830 mm (6'-0") of any other sprinklers or subjected to cold solder effect
by sprinklers at higher ceiling level.

Unrated Glazing

Glazing needs to be not less than 6 mm thick, tempered glass in aluminum frames.

Kalwall Composite Panels

Minimum 2-3/4” thick Kalwall panels with aluminum I-beam grid framed perimeter.

Ponywall
A 3 ft ponywall will be provided where the Kalwall Composite Panels are.

Opening through Floor Assembly

To provide protection around the floor opening, closely spaced sprinklers will be provided at the 2™ Floor ceiling around
the opening. (See Attachment 1).

The proposed closely spaced sprinkler protection system will provide an equivalent level of protection for the floor
separation as required of the VBBL.

The sprinkler protection must meet the following criteria:

Sprinkler Design Criteria

Type: Quick-response pendent or upright sprinklers with a K-factor of 5.6 and a maximum activation
temperature of 74°C (165°F).

System: The sprinklers shall be served by a wet system.

Coverage: Alternative solution sprinklers may be considered to provide floor area coverage.

Location: See sketches in Attachment 1 for protected opening locations. Sprinklers shall be located at 6' on

centre, with a maximum of 3' (900 mm) from a sprinkler to the edge of an opening. Since the limited
headroom clearance is available around the opening, the design opening can be located physically 2’
to 3’ from the edge of the opening to the floor area.

Position: Sprinkler deflectors are to be positioned as high as possible to maintain the maximum headroom
clearance. Concealed sprinklers are preferred to be installed to avoid physical damage.

Zoning: The closely spaced sprinklers shall be part of the 2™ floor ceiling sprinkler system.

Min. Flow: A minimum flow of 3 USgpm/linear foot as required by NFPA 13, with no sprinkler discharging less than
18 USgpm.
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Design Area:  The selection of the most hydraulically remote design will be based on the hydraulic calculation
procedures in Section 23.4 of the NFPA 13 - 2013.

Draft Stops: Due to the limited headroom clearance, draft stops will not be provided.

Baffles: Noncombustible baffles in conformance with NFPA 13 will be provided where the closely spaced
sprinklers are located within 1,830 mm (6'-0") of any other sprinklers or subjected to cold solder effect
by sprinklers.

PROVIDE ANALYSIS AND EVALUATION TO VALIDATE ACCEPTANCE:

Kalwall Panels

The Kalwall panels are made of composite material with aluminum bracing. The Kalwall panels have been tested to
ASTM E-119, which is tested with a furnace temperature following the time-temperature curve, but with an exception
of capping the temperature at 1200 F (650 C) which occurs at approximately 8 ¥ minutes into the test. The test is
kept at 1200 F (650 C) until 65 minutes into the test. The test report noted that there were no flames that passed
through to the unexposed side during the 65 minutes of testing. As the building is sprinklered, the temperature is not
expected to reach 650 C as sprinkler activation will have occurred, so therefore the Kalwall panels are anticipated to
remain standing.

Ceiling-Mounted Sprinklers for Fire Separations

The design of a sprinkler protected tempered glass system in a fire separation is based on fire tests conducted by Kim
and Lougheed in “Fire Protection of Windows Using Sprinklers”. The study demonstrated that ceiling-mounted sprinklers
located up to 600 mm (2’-0) from a glazed assembly will provide at least a 1 h fire-resistance rating for an 1,800 mm
(6’-0”) wide tempered glazing system with a maximum 150 mm (0’-6”) sill depth. The fire tests conducted for the
ceiling-mounted sprinklers were based on fire exposures corresponding to the CAN/ULC-S101 standard time-
temperature curve, where temperatures reached are expected for an unsprinklered building.

As the building will be fully sprinklered on both sides of the required fire separations, the proposed alternative solution
sprinklers will be mounted directly under a continuous noncombustible bulkhead which is above the window openings.
The unrated glazing and Kalwall panels will be exposed to much lower temperatures, providing an additional level of
safety.

Saturation of Hot Gases

Research by Leonard Cooper in his paper “Design of Effective Water Spray Cooling in Stairwell Sprinkler System”
demonstrates the effectiveness of closely spaced sprinkler water curtains in reducing the temperature of gases and
protecting an open stair. The experimental setup included a 3-storey stair tower with a contiguous basement burn
room. The water curtain sprinklers were located 6' (1,830 mm) on centre between the burn room and the base of the
stairway. Instrumentation was used to measure the temperature of fire gases in the stairwell at the first floor both
with and without water curtain protection.

Cooper indicates that fire gases would never exceed 212°F (100°C) if they were brought to their fully saturated state.
At this temperature, the ignition of ordinary combustibles will not occur. Cooper also studied the efficiency of water
usage. Where %" orifice sprinklers (K=5.6) are utilized, the criteria provided by Cooper indicates that a water discharge
of at least 4.5 USgpm/ft will be sufficient to fully saturate fire gases that pass through the water curtain.

Ambient Air Cooling

Additional research demonstrating the ability of a standard sprinkler to saturate atmosphere and pre-wet surrounding
surfaces is summarized in the NRCC article "Fire Exposure of Glazing". Tests were carried out to determine whether a
51 mm thick oak double-door assembly with wired glass inserts would exhibit sufficient fire-resistance, either with or
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without automatic sprinkler protection. The tests were performed in a burn room with a floor area of 3.6 x 3.6 m and
a ceiling height of 3.3 m, under test conditions specified in CAN4 S104-M. A single quick-response sidewall sprinkler
was provided in the burn room, installed 150 mm below the ceiling approximately 300 mm away from the wall opposite
to the tested door assembly.

During the test, the sprinkler activated fast enough to prevent cracking of the wired glass located within the door 3.6
m away from the sprinkler. Due to the sprinkler discharge, the average temperature of the test room never exceeded
75°C. The maximum temperature recorded on the inside surface of the glazing was approximately 75°C, and the outside
surface temperature was approximately 60°C. No damage to the door assembly was observed during the test and the
radiation through the glazing was negligible.

With regards to the Kalwall panel, based on the temperatures encountered during the test and that the glass did not
crack, the temperature at the glass was likely not greater than 300 C, whereas the Kalwall panel was tested to a
furnace temperature of 650 C.

Given that in the reviewed test the single sprinkler was discharging 27 USgpm of water in a 3.6 m wide room (2.25
USgpm/ft), it can be concluded that sprinklers spaced at 1.8 m (4.5 USgpm/ft) per sprinkler will be sufficient to
saturate air sufficiently to prevent flame-spread and temperature rise on adjacent surfaces.

It can be concluded that the water curtain will meet the performance objective of a code compliant closure, which is
to prevent undue radiation and flame from moving through the opening.

Fire Separation Performance

Section 7 of CAN/ULC-S101 governs the test criteria for acceptance of non-loadbearing walls and partitions subjected
to the standard fire endurance test and hose stream test described in Sections 4 and 5 of the Standard. Paragraph 7.3.3
states that the fire endurance test of a wall assembly may be regarded as successful if the average temperature rise
on the unexposed side of the test specimen does not exceed 140°C, no individually recorded temperature rise exceeds
180°C for the duration of the test, and no through-openings develop for the duration of the test.

Per Cooper’s study, quick-response, ceiling-mounted sprinklers discharging a minimum of 3 USgpm per linear foot will
be sufficient to fully saturate fire gases on the exposed side of an unprotected opening to not more than 100°C. It is
reasonable to assume that the unexposed side of the unprotected opening will therefore not exceed 100°C at any point
while the sprinklers are discharging. This is within the boundary set out per CAN/ULC S101 for acceptance of the fire
endurance test, and as such, the proposed water curtain will meet the performance objective of a code compliant fire
separation as long as a continuous water supply is provided.

The paper “Glass Breakage in Fires” by V. Babrauskas summarizes studies conducted on the fire-resistance of
unprotected glazing. The paper concluded that tempered glass is able to withstand radiant heat flux of up to 43 KW/m2
and temperatures of around 300°C before breakage occurs. For reference, 6 KW/m2 is considered the threshold of
human exposure to fire. Piloted ignition of wood volatiles occurs at 12.5 KW/m2 [3].

Per Babrauskas’ study, the glazing provides an additional redundancy to smoke and flame spread. The glazing is
expected to remain in place as long as the water curtain is active and temperatures in the vicinity of the glazing are
controlled. The proposed water curtain is capable of fully saturating fire gases passing through the curtain, and such
gases will not be of a sufficiently high temperature to cause glazing/door failure.

Furthermore, the test conditions of CAN/ULC S101 simulate a post-flashover fire, and the flames in these tests impinge
directly onto the tested wall surface. As both floor areas on either side of the required fire separation will be fully
sprinklered, the exposure conditions will be significantly less severe than in CAN/ULC S101.

Sprinkler Activation

Sprinklers are designed to activate once it reaches a certain temperature based on the convective and radiative heat
transfer from a fire. The closest sprinkler to the fire is expected to activate based on its proximity. With regards to
the water curtain in relation to the varying ceiling height between the gymnasium and the fitness area windows, if a
fire were far away from the water curtain, it is expected that the floor area sprinkler would activate and temperatures
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at the openings would not be at a level that would require protection. If there is a fire near or adjacent to the wall
containing the opening, then the water curtain is expected to activate based on the higher temperatures near the fire
plume and the higher radiative heat flux that will be transferred to the sprinkler. This is based on the concept that
fires adjacent to walls are subject to less air entrainment which presents less cooling effect and less temperature
decrease emitted from the fire plume then if it had no physical barriers nearby, which will help with sprinkler
activation. In addition, the water curtain sprinklers have a shield built above the heads, which will aid in heat collection
to help with early sprinkler activation.

If the fire is of a moderate size, heat may be accumulated at the ceiling. The sprinklers at the ceiling level may
operate before the sprinkler at the glazing opening. The temperature at the glazing opening is likely below the failure
temperature of the glazing subject to thermal shock. It is expected that the glazing remains intact during the fire.

Subsection 7.8 Outside Sprinklers for Protection Against Exposures Fires of the NFPA 13 Automatic Sprinkler Systems
Handbook specifically mentioned that one of the performance objectives of the window sprinklers is to limit the
radiation or connective heat generated by an exposure fire near the window. The approximate location of the
alternative solution sprinklers to the window openings will provide a prompt response of the sprinkler activation. The
discharge of the sprinklers will prevent the ignition of the combustible material near the window openings and also
prevent the glazing surface becoming overheated and glass breakage as the result of the thermal shock.

If combustibles are placed near the base of the window openings, there may be a concern about a small fire at the
base of the window openings. The local hot spot may shatter the glazing as the result of the thermal shock created by
the sprinkler discharge. A 3’ high gypsum pony wall will be constructed in the fitness room side on Level 2 to prevent
local hot spots in the bottom of the window.

Reliability of the Sprinkler System

Since the proposed solution is based on an active fire protection system in lieu of a passive fire protection system, the
reliability of a sprinkler protection system is required to be reviewed and addressed in order to demonstrate that the
proposed system will provide the same level of safety as a passive fire protection. J.R. Hall discusses the reliability of
sprinkler operations in structural fires and the main factors contributing to failure of sprinkler operations. The statistics
indicate that sprinkler systems have 93% operational reliability. The main factors contributing to the 7% of sprinkler
failures noted include the system being shut off before the fire (65% of failed operations), sprinklers being shut off
prematurely (16% of failed operations) and lack of maintenance (11% of failed operations). In the proposed building,
all shutoff valves will be electrically supervised by the building fire alarm system and monitored off-site by a ULC listed
monitoring station. The sprinkler system is required to be properly maintained in accordance with NFPA 25. Therefore,
a fire scenario involving sprinkler system failure due to the system being shut off or shut off prematurely is unlikely,
and with proper maintenance, this further decreases the risk of sprinkler failure. As this building is managed by the
fire department, the personnel in the building will have educational and field knowledge of sprinkler systems and
understand the importance of fire system maintenance.
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AL-1 Attachment 1

SKETCHES
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AL-1 Attachment 2

KALWALL PRODUCT AND TEST REPORT
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+ RESOURCES (https://www.kalwall.com/resources/) BROCHURES (https://www.kalwall.com/product-brochures/) NEWS (https://www.kalwall.com/news/)

BLOG (https://www.kalwall.com/category/blog/)

company (https://www.kalwall.com/company/) technology (https://www.kalwall.com/technology/)
products (https://www.kalwall.com/kalwall-products/) portfolio (https://www.kalwall.com/portfolio/)
markets (https://www.kalwall.com/markets/) contact (https://www.kalwall.com/contact/)

panel technology

Home (https://www.kalwall.com) » Technology (https://www.kalwall.com/technology/) » Panel Technology

Kalwall Cutaway Diagram

1)_Aluminum or thermally-broken Grid Core

(https://www.kalwall.com/technology/panel-
anatomy/structural-grid-cores/) composed of a
series of interlocking I-beams

2) Interior shatterproof Fiber-Reinforced Polymer

(FRP)_face sheet
(https://www.kalwall.com/technology/panel-
anatomy/fiberglass-reinforced-
polymerfrpskins/) formulated to meet finish, flame

and smoke requirements of the tou%hest |nternat|onal
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3) Translucent Insulation (TI)
(https://www.kalwall.com/technology/panel-
anatomy/translucent-insulation/) options, including
Cabot’s Lumira™ aerogel offer exceptional thermal up
to 0.05U

4) Color stable, exterior Fiber-Reinforced Polymer
FRP face sheet
(https://www.kalwall.com/technology/panel-
anatomy/fiberglass-reinforced-

polymerfrpskins/) with a permanent glass veil
erosion barrier to eliminate fiberbloom

5) Clamp-tite™ aluminum fastening system,_
(https://www.kalwall.com/technology/clamp-tite-
system/)specifically engineered and available as
either standard or thermally-broken with many finish
options

6) HC (https://www.kalwall.com/wp-
content/uploads/2015/03/Kalwall_HC-Series.pdf)
and E-Series (https://www.kalwall.com/wp-
content/uploads/2015/03/Kalwall E-Series.pdf)
fixed and operable windows, fixed louvers, even
opaque panels can all be factory-unitized to add
areas of ventilation and vision glazing

As the inventor of the translucent structural sandwich panel, Kalwall provides museum-quality daylighting™ with superior thermal packages. Lightweight and low-
maintenance, whether its being designed for a wall, roof or specialty application, consider our high performance translucent building systems for your next project. Both
structural and diffuse light-transmitting, Kalwall performs as an excellent thermal envelope, especially when compared to polycarbonate systems and most insulated glass
units (IGU). We hope that you enjoy learning about the basics of our unique fenestration technology.

Translucent Fiberglass Reinforced Polymer (FRP) Faces

Notes:
We produce a selection of translucent FRP to meet a

wideQiangfey/efi@noject BPplictticns imagelifgospegially



formulated, exterior rated FRP as well as high
impact, vandal resistant, UL and FM options. White
and Crystal are standard. Kal-tints are optional.

learn more
(https://www.kalwall.com/technology/par
anatomy/fiberglass-reinforced-
polymerfrpskins/)

Structural Grid Core

(https://www.kalwall.com/wp-content/uploads/2015/01/KW_WWW _mockups SFK.png)

Notes:

The Kalwall panel’s structural grid core provides
strength while being extremely lightweight. That

said, each core configuration performs differently. In
general, more vertical mullions and tighter grids allow
for longer spans and more panel stiffness. Both
standard aluminum |-beams and thermally-broken
interlocking I-beams are available.

learn more
(https://www.kalwall.com/technology/par
anatomy/structural-grid-cores/)
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Translucent Insulation (TI) Thermal Packages

Notes:

Numerous translucent insulation options are available
between 0.29-0.08 U-factor. For the most demanding
applications, Kalwall offers a 0.05 U-factor (R-20)
Lumira® aerogel option (available in 2-3/4" thick
panels only | limited grid-cores options available). Tl
specifications affect not only thermal performance but
visible light transmission (VLT%) as well so please
consult our sales team to optimize your design
including our complementary daylight modeling
services.

learn more
U-factors (only thermally broken panel values shown above) + VLT% ranges for 2-3/4" thick Kalwall panels (httpSZ//WWW. kalwall.com/tech nology/par

anatomy/translucent-insulation/)

U-factors (only thermally broken panel values shown above) + VLT% ranges for 4” thick Kalwall panels

As you can see, there are many considerations when designing and specifying with Kalwall. Please contact us for further information from one of our Sales Representatives
based on your project specific requirements.

contact us (s Aeewan. KatvatPchred Contéct/)






OBJECTIVE

The objective of the test described in this report was to evaluate the ability of two Kalwall
Corporation composite panels to provide a fire barrier.

TEST METHOD

This test was intended to evaluate the duration for which a composite panel will contain a fire.
The furnace followed the ASTM E 119 time-temperature curve to 1200 °F, and the 1200 °F was
maintained for the duration of the test. The panels were not tested under Joad and a hose-stream test was
not conducted.

This test was conducted to measure and describe the response of materials, products, or
assemblies to heat and flame under controlled laboratory conditions, but does not by itself incorporate all
factors required for fire hazard or fire risk assessment of the materials, products, or assemblies under
actual fire conditions.

This report deseribes the test results obtained for composite wall panels, The performance of the
assembly is expressed in terms of the transmission of heat and hot gases during the standard fire exposure
and penetration of water to the unexposed side of the assembly during the hose stream test. The resulis
presented in this report apply specifically to the materials tested, in the manner tested, and not to the entire
production of these or similar materials, nor to the performance when used in combination with other
materials.

TEST ASSEMBLIES
Materials: Provided By: Received On:
* Composite panels with aluminum bracing, with and Kalwall November 9, 2010
without thermal breaks. Corporation

Sample Description:

The samples tested were identified as Panel A and Panel B. The panels were described as
standard 2-3/4-in. thick Kalwall panels. The exterior faces were 0.070-in., Type SW composite, and the
interior faces (fire exposed) were 0.045-in. S-171 composite. Panel A had a solid aluminum I-beam grid
core and white fiberglass batt insulation resulting in a U-factor of 0.29. Panel B had a thermally broken
FRP, aluminum I-beam (TBI) grid core, and white fiberglass batt insulation, resulting in a U-factor of
0.23. The aluminum I-beam grid framed the perimeter of the sample and had vertical pieces, extending
the full height, spaced 12 in. on center. A horizontal piece, extending the full width at the horizontal
center, formed a 12 % 24-in. grid pattern.

The samples were provided to SWRI in a ready to test condition.

TEST RESULTS
Test Date: November 23, 2010
Test Witnesses: Mr. Ken Schmidtchen — Kalwall Corporation
Ambient Temperature: 75 °F
Relative Humidity: T9%
Instrumentation: The unexposed side of each sample was instrumented with

three thermocouples (TCs) designed in accordance with ASTM E 119.
One approximately at the center, one at approximately the diagonal quarter
of the top, and one at approximately the diagonal quarter of the bottom of
each panel. See Figure B-3 for a photograph illustrating the TC locations.

Kalwall Corporation 2 SwR1 Project No.: 01.16046.01.403
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Observations:

00:00 Start of test.
Combustion visible through the unexposed skin (no flame
01:50
: through).
03:00 Unéxposed face is discoloring,
05:15 TC 4 fell from Panel B.
07:00 Minor delamination visible on unexposed face.
10:00 TCs are falling off Panel A.
10:25 TC 6 fell from Panel B; darker color behind TC pads.
Panel A is darker than Panel B; more smoke emnitting from
14:00 .
perimeter of Panel A.
18:00 TC 5 felt from Panel B.
20:00 Panel A bracing grid is darker in color than overall panel.
' Panel B bracing grid is lighter in color than overall panel.
65:00 End of test.
Rating Obtained: ~ Neone — this was a custom test with ne prescribed criteria.
Results; ‘ The acquired data is located in Appendix A in graphical and tabular form.
CONCLUSION

The wall was tested with a furnace temperature following the ASTM E 119 time-temperature
curve to 1200 °F, and held at 1200 °F for a total duration of 65 min. At no point during the furnace
exposure period did flames pass through to the unexposed side.

Kalwall Corporation

)

SwRI Project No:: 01.16046.01.403
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CITY LD.No.__ 7 7-/%€

CITY OF VANCOUVER
DEPARTMENT OF PERMITS & LICENSES

1997 03 20

{Date) (YY MM DD)

REQUEST FOR MINOR RELAXATION/EQUIVALENCY

FOR: DE40’Z’2.4": = BLAOSSER 2001 Nanton Avenue, Vancouver, B.C.
Print (Permit Application ﬁumber) {Print Address)

Enclosed Payment $310.00 Cheque No. // &/ 7O Invoice No. # [ & 36 g

PROPOSED BY Protection Engineering Inc., Murray Currie-Johnson, M.Sc., P.Eng., CP/Geoff Triggs, A.Sc.T.
ADDRESS 1400-510 W, Hastings Street, Vancouver, B.C_, V6B 1L8 Phone No. 682-0388

(0 DESCRIPTION CODE REFERENCE(S) OF DEVIATION: Subsection 3.2.8.1.8(c)
{Inctude all relevant details and list all compensatory features.)

Please refer to the attached Building Code Equivalency Report dated March 20, 1997 for a complete description and
details on the proposed equivalency for this project.

Interconnected Moor space protected by fixed vertical glazing {o protect occupants of new second floor area. Clause

3.2.8.1.8(c) of the VBBL requires that occupants can travel to egress doorways/exits without passing close to openings
{6m in sprinklered floor areas) and it is proposed to provide an equivalent level of performance with fixed vertical

glazing as summarized below.

PERMITS & LICENSES DEPARTMENT
Reg. No:. . (Continue Over)
T/dgh:15A-Eql MI7 \ﬂ(
APR 0 7 1997
(2)  PROPOSED EQUIVALENCY Is| ORIGINALTO: 2L v (Professional Seal)
| COPY TO ;:)n”‘E N0 83710,

REFUSED (For the fnlluwmg reason)

ACCEPTABLE [Subject to the following conditions(s)]:
3 :

ACCEPTABLE (As proposed)

co:  Sender/Cepifiag-Pradorsiom e Supervisor, Building Inspection Branch
City Building Inspector Supervisor, Plumbing & Gas Inspection Branch v
O Assistant Director, Inspection '// ‘/ Supervisor, Electrical Ins : ection Branch
/é{ %"%ﬂ\ Manager, Building Code Review Branch Inspector, D et )‘ I Branch 7S
fﬂcm’ nvgf}:mc INSPECTOR Engineer/Plan Checker }f 42 Others__ ~, 2 & Department ~~

7 Codes Engineer - FILE ‘_/

i e
Date ,,‘%?’/ :2/ 7 (See over)
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() SUMMARY OF MINOR RELAXATION/EQUIVALENCY (Cont'd.)
SUMMARY

The above report outlines an equivalent level of performance to that required by the Vancouver Building By-law for ptotection
of the new proposed second floor areas to be constructed around the perimeter of the existing north gymnasium area of the
Arbutus Club, 2001 Nanton Avenue, Vancouver, B.C. The features to be incorporated in the project are summarized as
follows:

. The west portion of the proposed addition will be constructed as a mezzanine in accordance with the VBBL
requirements including visual openness to the flgor area below and less than 10% enclosed area on the mezzanine,

. The south and east portions of the proposed addition will have similar attributes to a mezzanine including visual
openness to the floor areas below. In addition, the new second floor areas are technically permitted to be part of
an interconnected floor space in accordance with the VBBL.

. Floor assemblies supporting the new second floor areas will be constructed as a fire separation having a 1 hour FRR
as required. The vertical wall assemblies separating the new floor areas from the adjoining floor areas will consist
of 1 hour FRR construction (ULC W415) except where glazing is installed.

. Clear, fixed glazing will be installed in the surrounding walls of the second floor areas in order to provide visual
openness to the floor areas below and to maintain an unrated fire separation for protection of occupants from smoke
and allow safe evacuation of the floor areas,

. The adjacent floor areas of the building consist of low hazard type occupancies with typically low fuel loading and
high ceilings, which will not present a significant fire exposure hazard to the new second floor areas of the bui lding,
In addition, all floor areas are provided with automatic sprinkler protection including the adjoining low hazard
gymnasium, ice rink and swimming pool areas, which enhances the level of protection to the new second floor areas
further.

& Sprinklers within the new second floor areas of the project will be listed fast response type heads in order to provide
an additional level of fire and life safety for occupants of this area of the building,

This repost is based on review of the proposed arrangements for the new fitness/weight room facilities for the Arbutus Club,
Vancouver, B.C, and application of the applicable Yancouver Building By-law requirements to the existing building including
the proposed mezzanine/second floor additions.

With the above specified features to be provided for the proposed second floor areas in the building, an equivalent level of

fire and life safety will be provided. The measures outlined above are based on sound principles of fire protéction engineering
and will provide an equivalent level of performance to that required by the Vancouver Building By-law.

3) : STAFF COMMENTS AND RECOMMENDATIONS:

Comments By: Agreed By:
Branch Supervisor.
Date Branch
Date
EQUIVREY MRM/c
(Rurvisd Movember/ad)

City of Vancouver - FO| 2019-696 - Page 81 of 119









(1) SUMMARY OF MINOR RELAXATION/EQUIVALENCY (Cont'd.)

3 STAFF COMMENTS AND RECOMMENDATIONS:

Comments By: Agreed By:
Branch Supervisor,
Date Branch
Date

EQUIVREY FRWI¢
(Revised Novernben/ 4}
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Appendix A

@ CBA

Sketches
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Appendix B

Heselden & Hinkley’s Paper

@ CBA
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Appendix C

Qualifications of the Proponent

@ CBA
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GRAHAM HARMSWORTH LAI & ASSOCIATES LTD

FIRE PROTECTION ENGINEERS * CERTIFIED PROFESSIONALS * BUILDING CODE CONSULTANTS
SUITE 701 - 744 W HASTINGS ST ' YANCOUVER BC - V6C 1AS ' TEL (604) 689-4449 - FAX (604) 689-4419

March 17, 1997

PERMITS & LICENSES DEPARTMENT |
Reg.No:o ...
Mr. Robert L. Maki, P Eng MAR 2.0 7
Deputy Director and City Building Inspector ORIGINAL TO: ... RL
Permits and Licenses Department COPYTO:
City of Vancouver I —

453 West 12® Avenue
Vancouver, BC
V5Y 1V4

FIELD REVIEW OF BUILDING BYLAW EQUIVALENCIES

ARBUTUS CLUB

2001 NANTON AVENUE

VANCOUVER, BC OUR FILE: 94-396.1

Dear Mr. Maki:

This letter is intended to confirm that Graham Harmsworth Lai & Associates Ltd has
reviewed plans and specifications for the above noted project and conducted field reviews
relative to the Building Bylaw equivalencies described in our equivalency submissions dated
as summarized below.

These equivalencies include:

L. refuge areas designed to the reduced dimensional requirements of CAN/CSA-B651-
M90 (submitted September 12, 1594)

2. fire rated glazing system in exit stair enclosure “C20" (between exit and adjacent
rink and gymnasium) (submitted September 12, 1994)

3. fire rated glazing system in exit stair enclosure “C” (between exit stair and adjacent
lobby, submitted September 12, 1994)

4, fire rated glazing system for protection of doors leading from pool change room to
adjacent exit corridor (submitted June 26, 1995)

We have not reviewed working drawings or conducted site inspections for any other purpose.

DAVID W. GRAHAM, P ENG, CP - ANDREW HARMSWORTH, P GNGf TincouVEB B! 20 18490 LERE, 1CPof 119











