
~ Y OF 
VANCOUVER · 

File No.: 04-1000-20-2019-696 

December 19, 2019 

Dear .Z2(l) 

C ITY CLERK'S DEPARTMENT 
Access to Information & Privacy 

Re: Request for Access to Records under the Freedom of Information and Protection 
of Privacy Act (the "Act") 

I am responding to your request of November 6, 2019 for: 

All past alternative solutions and code consultant letters related to 2001 Nanton 
Avenue (4226 Arbutus Street is the old address for the same property). 

All responsive records are attached. 

Under section 52 of the Act, and within 30 business days of receipt of this letter, you may ask 
the Information & Pri_vacy Commissioner to review ·any matter related to the City's response to 
your FOi request by writing to: Office of the Information & Privacy Commissioner, 
info@oipc.bc.ca or by phoning 250-387-5629. · 

If you request a review, please provide the Commissioner's office with: 1) the request numb~r 
(#04-1000-20-2019-696); 2) a copy of this letter; 3) a copy of your original request; and 4) 
detailed re~sons why you are seeking the review. 

Yours truly, 

Barbara J. Van Fraassen, BA . 
Director, Access to Information & Privacy 
Barbara.vanfraassen@vancouver.ca 
453 W 12th Avenue VancotNer BC V5Y 1V4 

*If you have any questions, please email us .at foi@vancouver.ca and we will respond to you as 
soon as possible. Or you can call the F~I Case Manager at 604.871.6584. 

City Hall 453 West 12th Avenue Vancouver BC V5Y 1V4 vancouver.ca 
City Clerk's Department tel: 604.829.2002 fax: 604.873.7419 
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1. 
For~b•z to our convc~cQtion re, the pr lury conductor• CeeGln9 
t~• lSO kVI Uaufo~atr (tlO/ll0-201) , 1 have checked vSth th• 
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H• •••• hta calcuht.Jone o" t.ho dt .. nd l oad . 

. . 1)01VA - 1,6 Mt.PS x 1. l~ • l t,. "I AMPI 
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2. . 
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P£RIIITI I UCENID DEPNffllEJff 
ClttHII.E•l~ 
453WNl1ffi,..,.,,.,. 
v~, 8tftshCOUl'llila 
can.ti WY1V4 
Phol!I. (MW) ~1111 
FAX (fOC) 171H100 

October 19. 1992 

The Dominlon Company lnc. 
#300 - Two Beruall Centre 
555 Bunul Sa-ce1 
Vancouver, B. C. 
V7X. 1S9 

Anenrion; :Oro Loo, PEng. CP 

Dear SiB 

Re: 2001 Nan.on Socct 

crrv OF VANCOUVER 

• 

The ArbuJVs Club.13P2JSJ.Z6 

CIUIECTOR: 
R.V. Hlba,\ PEng 173-7520 
ASSISTANT DCRECTOftS.; 

~ -~ DMuon 
R ~ Miai(t, P&Q m1522 
UlmM6Ptoper1yU.DMlicw, 
J,A PwTf 87:).7$45 

ln your letter of September lS, 1992, you provide an upd:ued a.rchltccturul skcu:h. EXHIBIT C, 
which is noted to be in agreement with the originAl structurnl dtuwing EXHIBIT B of the wiill 
dct4il separating the existing curling rink and the club hnllwny. You question the need to add 
2 courses of conacte block as a stated requirement of the building pcm1it which wns bn.scd on 
an i.nt\CCurate :ucllittttura.l drt wing (EXIDBIT A). 

This is to provide our agmcment not to rcqulrc tho ndditionnl two courses of concret~ block 
stll'jcct to confirmation ttuc the e.dning block wall and prccast span~I assembly are adequ:itcJy 
constructed for suuctW'lll :trid seismic loads, and subject to sealed ruchiteetuml and structural 
drawings being submitte.d requesting a change notice to the building permit rcqummcnu. 

DHJ:lc 
u::m)J)oc 

c~ Gabe Olan 
Pe1er Sweeney 

Youn truly, 

o(..,L-
D. H. Jackson, PEng 
ACTING ASSISTANT 
DJRECTOR • JNSPECTtONS 

DBI (+ copy of EXHmITS A, B, C & D) 

bee: R. L Maki 
O. H. J~o 



NO\Cfflbet 3, I 992 

Chy ol Vanco,wer 
D-!prtment of Pcrtn1ts &. lJc:cnsCI 
OJY UaU 
4Sj We.si lllh. A~nuc 
V IIICOl.l\1U', 9.C. 
VSY IV4 

Autn:tion: 

Re: 

Dc:rBob: 

Mr. Bob Mlkl. P.En,. 
v~' 

The Dominion Company 
~o gos, ~ 

PBiWl1-iiilti~rairJi~~mitinrrl 
1G t '"-tlafli-----

r;ov 1 o Pn 

01\IGut+\J. TO- gl~ 

WhUe wrapping up lbc project. it was noted lbat l.luri.n1 lbe P\:rmlt ~ thm: (3) 
OOW,CS Of block b&d been rcqumd to be added to the IOp of lhe uistJrq Wt:St wall O( 
lhc OJrUna RJnt structure. We no&cd to the EnJincer uw lhe Vo.ncouvt, Plan Cbeclct 
bad c:orrcctly tt.qUlrccJ thc2 COWliU bcausc Ille drawtop wrre la error · lhowtna a 
(IOlnt to point jvi&.aposjtlon of the coocrou: block 10 ltic conaac fu.i&. 1n fact lhc 
block b ~-.tended '!P be.html the fu:-b. The EniJ.ncet made aprliation to you, 
~ L fot an adJUltJ\)Ull to the Permit lO re.fleet this rulity. We are now advised 
uw the cxislJnJ condhJon woold be acttpublc {I.e.: the O"b would not be '::'\uucd to 
adJ I.he COUf1C.S of 1ddiliooal block) pro~ldcd &JI mhu but! •ill, code rondluons are 
mct. lncludin& schmic. 

The \lllT'awhy "'ilh I.he Nlini u ii~ ls tJ.ll \hcsc c1Jsdn1 wl.ll> v.-crc cct rcquittd 
10 be upva,ded during lhe equlv~fpcrmit r~ Secondly, Illy urgncJin,g of the 
CurUn1 Rlnk was f 1.1nhe;r nh-ed •hen lbc Club nxched p.rmJ on w n:rllcc their 
lce-maklni ,y110n .1.nd to ad.J a nicw co.xmc noor twe. 

The Ion, and the ibon or It ls lhat aJlbou&!\ I roold muinly r:, en to lddini the 
COVflQ o( bloctwork as miuiml by the Pmnit. Lbcy would add hiJb knl f'la,s lo a 
noo-icbtok: ,.'all which wu DO& / is 001 required lo be urrradc:J · 1,, dfcct 
compoa.ndinJ lb..: probkm. 

~°"*"tire 
' t• ~~ ~ ~ 
~ ~ l 0.. ~-· .. 

.,.,,o.__. 

:,.,,,,.:n,_ r.ua,,,: eve-. , • ro,1(,l1 . 1tcc, 

~lut.9'\Ja- tao c.-,ttQl ICU> 

'-'~IC 
~V,,,; t S) 
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May J a.s Contncult ~ lhat t,y adJln1 a cnm.lffu® bead or rue ca:1.lbn1 &1001 
I.he iop at lbc c,dsd.n& concrctt block apinst the co~et f a.'lda. lhc risk or fire 
pcncU'llion mt&}ll be dilllinalCd? This 1>lulion would not add mw lO the wall •hlle 
plua&ln& the Joinllmct lhnN&h v.hkh fire ml~l be drawn. Frll\kJJ, h1vin1 Ren I.he 
cl~ lint. tww. I do no• en,tsfoo a &rw rut from the irutaJlation a., it~ 
And by lhc way ll L &n c,tra lO my Q'\ntt'IC1 so I do noc ba\-c a \ 'C$led lnlCrClt It jtU,t 
a::en11 lhe bes& w.y to rcsoh-e the qocwon. 
U I can providi: any moro lnformad n, rlcu: do noc hcsi~ ta call (631--0171). It 
-.oul4 t'C &ood lO r {mm you. 

li•Je&-­f F Mwpr 

iiallG'.laaift 



1WT1ala41~ 
C.,tWl,E:.-'Mf,e f 

4$1Wlllllt2ttl ...... 
~~ ll'llllltCounllla cu.a m,v, 
NICIN~m-1t11 
~Al (10,1) 81W'l(X) 

1992 NoTI:mber 16 

Atbutus Club 
Mahucnaoc:c Engineer 
2001 Nantoll Avenue 
Vuco1,1vcr. BC 
V6J 2X9 

Dear Sirs: 

Re: 2001 Nanton Avenue 
Building Pe.rmlt No. BP2:14872 

CITY OF VANCOUVER 

• 

This ii directed to you for )Vur lnf'ormatioo and appropriate action. 

CW:itfi 
A.V, Hebei1,PE.,gl7).1UO 
NllllllfJM owecto,a 
Pertnll~~OMllon 
R.L. Mui.~ 17S-7S22 
Uc.-ae & ~ u.. DMIGtl 
J.A.Pwlt m.nA4 

Pl.EASE REFER TO: 
Mr. P.R. Sweeney 
Supervbor. Bldg. 
lnspecUoos Branch 
at 873-7.S60 
I.R. No. 236134 

l.Jl June or 1991, Building Permit No. BP214872 was issued permitting the lnsta.llatlon of a 
removable air-supported structure over the eust:iJ'lg tennis courts at the above location. 

A condJdoo Of this permit was that an annual wpection be canied out~ 

The purpose of this inspection is to en.sure I.hat the structtue is installed in accordance with the 
original desip and that the mllllmum life safety requirements of the Vancouver Bullc:llili Bytaw 
&IC met. 

However, a.s we a.re not requiriDg a.a annual permit for ueh ilutallation, the onus is on you as 
the owners of the property t.o carry out the work annually, uslns good engineering practice and 
in accorda.etoe with lh.e manufacturers installation procedures. 

Youn ll'U.ly, 

~ 
P.R. Sweeney for~ 
RL. Maid, PEo~ 
ClTY BUlLDlN0 INSPECTOR 

PRS\CR\hrd 



-· . •• •• 
The Cat)' ar V&ne'QI\.V 
Depattmtn.l of ~il\ and ~ 

ty HalJ 
~53 Wt.Sl 1211\. A,-enue, 
VancouH·r~ B.C. 
VSY IV4 

I\U.cn\loo: Mr. Ja.mc.s Lau 

Dear Sir. 

• 

The Dominion Company .. 
~ No : 

OAJQI N_AL lO _!i_ 
DEC ~l l99 

CX>PY TOr ~ .(;lJ 

funhct 10 I.he lft\'i ~ and ) )Vt ltltpbonc call 921101. I u~ 
lh&l Bob Maki 1w marJc I Nlfn& IUbSOI utnl CO I Buihlina J,upcctor"1 field rt-view. It 
wu Lbc oplnloo ol I.ho lnlpccmr \bat lbc ckp::c of~ ttlock ovular 10 &he bwde 
of \he c:onmie f &Kb med auffid:c:nuy w aWiC dOut,c a.NlUl t.bc abllicy ol I.be o"ulap 
co meet I.he l"-'0-hour rirc K~ r11i,,.. I uncktMu.J lb.al I.he: Club I\» cwo (l) 

c.i • 

To CUJ.lft. p&.a« • conilnooas l>lncb hJJb CODmt.e ap al nJ tho walls 11 lbe c.wt1n1 
_,.WU11-or 
To have oro ( I) (t)U of lld ma.sonry bl plactd alon& lhc walh 11 1hc c1isl.in& 
IOC'allons. heinJ ctn&in lO fully 1rout lbc wnlcaJ P r behind. LO Lhc f asda (,i ~ ) lidc. 

I have '1br:w this '1luallon with &he Oub. l'bcy will tie proc«din1 willl Option 11. 
the Cancrea.o Sirek Counc. lbcy wtlt. howc\'CJ, ~ ~dinJ under lhcir own (onx:;s 
ra1hcT lhan ~ih Dominion Corutn,c.tioo And Ocvtlopmct'IJ lnc. ~ lhb LI a messy 
tn..k '" ~ U'I\.OJVtd u, the C11tlin1 Rink v.-tulc I.he tc:e surf ace l.s ln plac:c, they will also 
bo unduuk:11\& t.be Work &I ~ end of lhe SU.§On lJ Out ls ac;t.'Cpts.Me lO Mr. Maki. 
They ond:r1iwd tNt a rec nf Sl7S.OO "411 he nqulred tor the Amendment to their 
PermiL 

/ii~ 
~ ,~. ~ '31.,,u, 

, .. a:MGll , tOdl 



Tb• Arbut-u• Club 
aoo1 Nanton Av.nuo 
Voncouv..r, 8.C, 
V&J ;1)(9 

our 81r: ~l ~~ 
Re: lbagqbp1111 ,Lqp;,q•, Arb]ltua Cly, YIAAP»r•;, •• ,. 

Your d-raving• tor tl'le bove noted project have been revleved tor 
coaplianc• with th• P\lblie Hall end rno•~r• -~~ty R~lations 
and are hereby approved a\lbj•~ to ~b• ~ruatructlon beln-J domt in 
tull c.o~Uanc:• vit.h th• rire 5.rvlcu Act ond Roguutiona . 

l'or the parpo•• of e.atabU•h1"9 t.he aAXlaua nwaber o! ~•r•ou 
adaitt-4 under tho Public Hall and Theatre S.tety ~09ulation•, 
t.h• n•t tloor aru of t.h.• portion ot th• tiuildinq ducribed. a. 
Shauqb.n• .. Y Lounge l\r..s bean calcu1ated u 1808 aquare teet and 
provld .. tor a 111ucha1• occupant load ot 150 paraoM b.laed on ll 
aqu.are tnt par puaon. 

In addition to the requlr• ant• for exit alqna, door avlnq enc! 
1>4nie hardVar• in the Public Hall and Theatre S t ety Roqu.laUona , 
ea"trqency 1i9hting 1• to ba provid•d. The llluainat1-on level and 
t.h• du.ration of the oargancy l1qht1ng 1• ••t out in the BuildJnq 
Requl tlon. or Britush col\mbia. 

Your attention 1• blao direc'tod to the coqulr•cent t or• fir• 
4lana ayatem t.o ~ inat.,lled on tho prOJ1iaoa in accord~nc• vith 
tho requir.-aonta ot t.he Building Roqulation ot Britiah Colwa.bia. 

Section 4 of the Public Hall and Tbeatre Sataty Jtequlation£ 
requir'H an inapeetlon approval by the Local ualatant tG the 
Piro cmmtaaionar prior to occupancy. For thia project, roqueAU 
tor 1Mpect1ona aho~ld ba adclr•••ed to L,A.r.c. Lionel Pa~• ot 
Vonc.ouvar rir• oeparuent, a.c., telepbono n~r 873- 7035. 

Tbia pprov l do.a not preclude any pGrait, 1.ntpect1on and 
appri>Val requlr•Mnta ot othor pr-ovtnci land local authorities. 

Your• truly, 
~nu: COHKlSSIONER 

U 1-1--.,:::::;;:::::;-
v. n-ieaen 
Ragional Fire Cocraiaatonar 

t .c.:. .a. 
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nu ry l, 9 

o, r 1r, 

NOTlCI! 0. OU6 

our 1n1p1ctor repo r t• t c th ob,ect1on til 9 !nit your ork 

lrlan It 
n-1es1 

&t I r • •• no baen attend• to. Your •ttentlon 1 
lrect• to •r·l v No. ss,J, Cl u11 • ,vhich re ulr• th• hi• 
ork bo coru~u vlthln for:ty•d t C48) houu . · · 

a vl~td t you ,er ulrt o co plet• thi1 vork ~1th1n 
Yea · C1J d&y• ot rec• pt ot thl lett,r." llur to co ply 1th 

bia r q lreaent vi 1 re ult in further actlo beln t•k•n to enforc• 
11 ctrlcal ly·lav o. SS6l. 

flt a &Ile 
d patent 

t• action in thi• conneotion n intor• thl• 
ork h•• been co•pleted . 

O. H. J c>r1on, P. n9. 
c ty ehctrioien 

OHJ/lk 

cc, lloc rlc 1 •C•tr ranch 
1C8AR0 OC. R 

cc, Qu l ty Contro Coor in r 

,I 



e rrv OP VANC OUVllR 

Planning 
1994 05 20 

Bruce Carscadden 
Hughes Baldwin Architects 
1300 - 1508 West 2nd Avenue 
Vancouver, B.C. 
V6J 1H2 

Dear Hr. carscadden: , -, o<J I "'"'1-r( .. - / ,. , w - I"' T T V 

RE : 4226 Arbut us St reet 

rn reply , please refer to? 
Gordon Westover at 873-7755 

H.A. 01 

Hfnor Amendment to Development Permit Number 212126 

Thank you for your letter dated Harch 25 . 1994, whereby you requested 
consideration of a minor amendment to provide interior and minor exterior 
alterations tc the existing fitness centre. 

In accordance wi th Section 4.4 of the Zoning and Development By-law, your requast 
is granted , thereby permitting the relocation of the existing uses as outlined 
in your letter and to al ter the parki ng lay~ut1 as shown on drawings Al to A9, 
submitted by your office, stamped "Received" Dy this department on Har-ch 25, 
1994 , and now APPROVED as a minor amendment to Development Permit Number 212126 . 

Any other changes or deviations froa the approved develoPfl)ent permit drawings 
that may have been shown on the drawings are not approved under this minor 
amendment. 

You are fur ther advised that this appl ication has not been processed with regard 
to the requirements of the Butldfng By-law. You must comply with any Bu1ldi ng 
By-law requirements and obtain all the necessary relevant pennits. 

Gordon Westover 
Plan Checking Technician 
Development Applications Group 
Land Use and Development Division 

GW/jw 

cc : Central Proper ty ftle 
Supervisor Buildf ng Inspect ion Branch 
Supervisor Proper ty Use Inspection Branch 
PAL Plan Registry 
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April 25, 1994 

city ot vancouvor 

JON BS 

CIIRISTOPPERS HN 
LTD 

JIU • .. nlflr , •• ). \ 1t("Ol'CI u (' . \5' )". 

, .... lf.OC)a7:~J9t • tu(60J1,1, r)) 

Dept. ot Permits & Lice nses 
453 West 12th Avenue 
Vancouver, B. C. 
VSY 1V4 

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

Dear Sir: 

Re: Arbutu~ Club Renovations 
2001 Nanton Avenue, Vanoouver, e.c. 
RJC Ref. No. 35678-01 

APR 2 5 1394 
OfllGlt,hl I u .:::rtv""­
COPY TO 

Thank you for meeting ..,1th me and the architect on April lJ, 
1994, to discuss the s tructural seismic upgrading implications 
of the proposed ronovations for the e.xisting Arbutus Club. 
The purpose of this lett e r is to confirm so~o items we 
diocussed, and to roquost your department ' s res ponse to our 
proposal for dealing with seismic upgrading implications of a 
new s teel root structure to be added over an existing roof 
area to creatl a new multi-purpose fitness studio (please 
refer to architectural drawings). 

The Arbutus Club l o a large complex, built i n s tnges , with 
uost of the exist ing cons truc tion built in tho ea rly 1960 ' s 
and a newl y compl e ted administration wing addition . As i s 
typical for s tructur co built i n the early 1960's, prior to 
modern seismic design Codes , most of tho bui ldi ng structures 
ot the existing complex have seismic resistances significantly 
below curre nt Code r equire~ents . 

Tbe extent of the proposed r enovation work is s hown o n the 
arch i t ectural drawi ngs and i s described b~ the architec t in 
his lotter. The r e novatio ns are r e s tric ted t o the areas 
descr i bed below. No r enovation construction is pl anned f or 
any of the remainder of the Arbutus Club which l ies outside 
the a~cas described below •. 

Tho essentials of the proposed work are as fol lows: 

1. A two storey change room and gymnastics room is proposed 
for tho north o nd or tho exl s t i ng ice rink . 

I' 
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2. A new ono storey addition with an area ot approximatoly 
800 eq. ft . i s to b ~ added a t tho south e nd of the 
existing swilll!fting pool. Also, a now 150 sq. ft. 
enclosure tor a new hot tub is to be added to the wes t 
side of tho exist i ng swimming pool. 

J. The existin9 swi mming pool ls to be completely 
refurbi s hed with a now on grade children ' s pool inside 
the existing pool building. Somo existing unreinforced 
concrete block infi ll masonry walls, infilled between 
columns and beams of the existing reinforced concrete 
s tructure for the pool, are to be removed . 

4. The t wo s torey s tructure be tween the pool and the ice 
rink is to be r e novated , and a light steel roof structure 
added to create a th ird storey of new structure over two 
e xis ting s toreys . 

During our meeting, the a r chitectura l drawings were briefly 
reviewed, and tbe foregoing highlights of tho proposed 
r enovations were discussed in the light of seismic upgrading 
implications . The following conc lusions were r eached: 

1. The architect has s tated that the proposed project cost 
as a percentage of tho assessed value is i n the range of 
25 \ to 501, and that no change in occupancy is proposed. 
Table A of Appendix A of the Vancouver Building Bylaw 
indicates that no seismic upgrading of the existing 
building s tructure is r equired provided no additions are 
made. 

2 . The proposed two storey addition change rooms and 
gymnastics r oon at the north end of the ice rink may be 
cons t ructed as a separate bui l ding with firewa lls 
separ a ting the new building trom the existing building . 
It thio is done , no seismic upgrading of the exi s ting 
building atr, ~ t ·1r will be r equired. 

3. The nm, approxr1-.1.:: qly ooo oq. ft. one s torey r estaurant 
addition to the, oouth of the existing pool, and the new 
small 150 sq . ft . hot tub e nclosure to be added t-0 the 
west s i de of the existing pool may both be cohs idered as 
"minor additions ", and as such theoe minor additions will 
not trigger any requirement for sei smic upgrad i ng of the 
existing building structure . 



4, Tho renovations to the pool a r ea involve r emoval or some 
intill unreln tor ced concrete block masonry, which on one 
hand iG a sois~ic hazard , but on the other hand, provides 
s ome lateral rigidity to the s tructure. The writer 
proposed that where unreinrorced concrete block masonry 
l s r emoved , new ro1ntorced concrete s hearwalle wil l be 
added elsowhcre to co~ penAato tor the reduced rigidity ot 
the structure . The new reinfor ced concrete shearwalls 
vill be designed so tha t the seismic r es i stance ot the 
existing s tructur o ls not reduced and ls so~ewhat 
i~proved by tho introduction ot new reintorced concrete 
shearwal l o to r epl ace unreinforced concrete block i n t lll 
walls . such work will not trigger requirements tor 
seisfflic upgrading ot the exis~ing buildin9 structure. 

Tho proposed renovations for the area between the pool and the 
ice rink, and tho addition ot a now l ight s teel root s tructure 
i n this area ban ceismic upgrading implications for which wo 
request your department' s r eoponao to the t ollowing proposal : 

The e.>tisting conczete r oot s lab between the pool and the lee 
r i nk i s presently an existing "occupied space" according to 
tho architect (see architect' s letter) . As s uch, the new 
light steel root structure may be considered an enclosure t o 
this exist i ng occupied cpace. 

In order to meet the structural r oquire.ments of the Vancouver 
Building Byl aw, t ho now light steel roof structure must be 
supported by a structure which conforms to the r equirements of 
the current Vancouver Building Bylaw . The writer proposes 
that the existing r einfor ced cnncr e t e s tructure directly below 
tho new light steel roor s tructure addition be seismical ly 
upgraded with new reinforced concrete s hearwalls designed to 
r esist all seismic loads imposed , not only by the area ot tho 
existing building in question, but also a l l seism.ic loads 
imposed on these shearwalls by other parts of tho existing 
building s tructure . The wr i t e r proposes seismic upgr ading i n 
tho area directl y below the now light s teel roof s tructure 
only, and no seismic upgradi ng for any other parts ot the 
existing building s truc ture . 

Note , however , that the new concrete s hearwalls will provide 
some measure of seismic upgrading to other parte ot tho 
exi sting building str ucture. We request your department ' s 
r esponse with regar d to tho acooptability ot this proposal. 



We thank you i n advance tor your consideration and your 
response to our proposal . 

Yours truly, 

ImAD JOB'BS ClllUSTOFrt:RBEH LTD. 

Jo ~on2, 
Pr~~~c 

P . Er • 

JB/hj 

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

\IJ:IPrO¥tr\Jb~t\ll 

[?£][5 



April 18. 1994 

Chy or VrutCOUVl:f' 
Dcpartmcnt of Penn its &. Licenses 
453 \Vet 12th i\ve. 
Vonwuvcr, B.C. 
VSY IV4 

,.__,.., IC 

c-a. ,llJ'"' 

Attention: Jolin N. Robert.son. P.Eng .. 
Maooacc Piao 0 1cckiau Dmnch 

Oc4r Sir: 

'R EC EIVE D 

Am2 5$ 
Prnw 1 ~ ta u1.trl:-it.S uu r. 

Re: (D.P. #212126. 4226 Arbuhll St.)· Arbutu.s Club Rtno\'lltloru, 200\ Nanton Ave., Vanruuvtr 

In addition to John Oryson's lcner(Read Jones Chtistoffcrsen. April 14/94) \\c wuh 10 provide the 
following nfonnauon and c-0mmcnts rcprding t.ho above noted project, 

111c proposed oddidons ond alterntions u described bx Reid Jones ChristofTcrscn nrc shown on the 
attached reductions of drawings Al 10 A9 (doted Apnl 18194). Drawings A I locates ench of the arc:is 
described t,y the structural engineer. The two storey S)m and change room itddition is "Addition C", 
"Addition O" and "D'' arc the I storey hot tub enclosure and the cafc extension ... Addit ion F"' is the 3rd 
storey addition over an existing 2 1,torcy rcinfo~cd eom:rcte nructurt' (refer also to drawing AS) ond ls 
the subject of this lcuer. 

Addition F encloses an existing roof \\CII presently occupied by the club for storage (includes a stor.igc 
shed) 4lld is ncccs.siblc from the existing scrvcry on the snmc level and from the weights arcn by o small 
ships l!lddcr and door. 

We support the Struc1u~ I Engineer's proposnl for seismic upgrading in tl1is nrca ~din addition. we nrc 
proposing B complete upgnidc of the hfo S3f ety system, of the entire complex with 11 monitored sprinkler 
system and fll'C ahnn. 

Gi\cn the nim1rc and age of the club, the magnitude for complete $cismic: upgr:idc of the entire comple.« 
is eKpcc;ted to cost I 10 3 million dollors \\ hich i• be) ond the means of the club at this time. 

Your attention to our pro()OS31 as described by tJ1. • joint letters is s rcntly appreciated. Should you 
rcquin: :rny funh\:r information plcnsc oontntt us. 

Youn trul} , 

IIUGI-IES OALD\VIN ARCIIITICTS 

-p.:,. v~ ...... 
Per: Broce Q\rsciddcn, MAIBC 

BC/l'p 
cc. Yohn Oryson, Read Jones ChristoITmcn 
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. 
CITY OF VANCOUVER 

~ I ucoa.EB DEPAAlU(NT 
Ci!ytial.EMI~ 
,s::,w- 1ffl ... ...,._,,. 
v~. DiitJih Cobltia 

wvw• 
Phont ffO') ITJ.7t1 I 
FAX (604) 87).7100 

June I, 1994 

Read Jones Chri,tofTeMn Ltd. 
210 W~t Broadway 
Vancouver, BC 
VSY JW2 

At\((!ti9n: Mr, John Bryson, f'Eng 

Oc:Jr Sir. 

RE: 2001 1ntoo venue 
Scl mk Rtnnv11lon & UQWSdlnn 

DEPUTY OtACCTOR, 
RL PEng 
Plrl'll!a -~ Dhid0n 

Thi is confirm lha1 the proposed seismic upgrnding of the ext ting Arbutus Club outlined in your 
tcncr or Apn1 25, t 994 will be acccpublc for the proposed rcnO\'lltion subject to 1hc folk-wing· 

I) J,at the proposed rcnova1ions do not in .iny way diminish the eismic resistance or the 
cxitting building. 

2) that the t\\o storey chWlgc room ;md th~ new one storey nddition arc seismiC11Uy scp:ir.ited 

from lhc ~i ung buildings. 

We trust the above meets ) ur requirements, ir you h:H·e nny questions or re.quire further 
information plea!c cttlt the undersigned ot 873-7465. 

Yours truly. 

( Robenson 
SUPERVISOR 
PL N CHECKING 
BRANCH 

City of Vancouver - FOi 2019-696- Page 26 of 119 
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GAGE-BABCOCK & ASSOCIATES LTD. 

SUITE 207•10ll8WE$T 8tttAVENUE. YAHCOt.JVEA. BC ... CAHAOA V&H JC, • TEL (GM)732-37St FAX (604) 732·1217 

July 3, 1992 

lhe Chief Bu1ld\ng Inspector 
Ctty of Va~cQuver 
Pen1tts & ' lcencAs Department 
453 West 12th Avenue 
Vancouver, B.C. 
VSY 1Y4 

Dear Sfr: 

Re: Arbutus Club Addtt1on 
2001 Nanton Street 
Vancouver, a.c. 

PERMITS & LCENSES oEP,t.Rruan 
RogNo.. tr:< -

JUL O 6 \99 

ORIGINAL TO, ees 
COPVTO· 

-

Ftle: 91.085 

The undersigned has conducted a field review and confirm that the 
installation generally complies wtth the requirements stated tn our 
equ1va1ency report dated October 17, 1991. 

r,:-,,_ .... 
~ e.ss;• .. 

Yours very - o .. . 
GAG~A, ~,A6S~Cll\1E.S '<\~ 
~~ / 

\. .t,J, ~ .~ 

CelesttoEt. CH "'• P.Ena,., ,, •v •-1,fl' f 
4$' 

CC/dl - "'/\IG/NE-~~(,' ' .,.,;_,;, 
cc. Demeo Engineering 

(HGIP;£[t\S AAD COHSUUAHl$ 'N nAt ,AOYECHOt4 S.VETV At<D S(CUltJTY 
MJ'tl, IATtD OJTICtS • CHICAOO • a»HRA CISCO • LOS AMORES Cit1of\/~Ji~if~FOl°201~ '~~~ off19 ATUNTA 



-aa I NLCT \.: CTR I C 
P, 

- .. 
u!I,. cOO•I '1e0•0'1~tj rAv,c-rt 

Tfl .. rnuo1 .. ,-o .a 11 3 ,.-,,u.r~: 

JUL, C, t -)92 

1NLEl ELECTRlC 
2S2ii OA\JtE.S 
P~T t;QQlllTLM1 , 9t: 
V3C 4ll 

11 I~. '~l 0 1~ ARBUTUS C..LUB 
~ 2001 NA~~ON q~R£ET, v,~nuv~, BC 

n~.lt' s1, . 

I., .. tit'! v 1th your roquecil r~.-ard 1,,!-l • ..,oc1 h e t1 o n ~ of thf" ,-bo"'" 
proJt!" l, c,ur to-c: r1 n1 \.;1..:l1\1; ltdVI..! o..-, . ..___ ~rd wltrt a vor- i f tcat 10,, o1 
t•tfS , • .- ~ -111.,~rm ,; y o t~"' -

Att•'-· neo ,. pJ •A~• r 1 nu ~u J "''" , ,._..,~lUI . y on-_uman .. c,er to~n, no 1.- ,_, 
H, 1c. v~r1 r 1c:alaoo. 

• ra,t. 1 r,r-at,on " ' Ve,, h .: al.1 >r 

11,, • ... c.c; .. r,h"'rw t SC/ , 1u,.:td .;., . :. h ~ t. 1:chn1 cien , repC\r t, a l l rtcv,r4!lca 
l 1 s lod ''""u br n tr. ::at••LJ H,, ,o~r..- .1vn J Od ~upcrv,f'i on . Al no •• ,t1 
, .-nt..-ol e Qulp,neot t\ \) oaen to-.t d . 

WD r u t.1: th,it tll .. i:.l doc. umt-n~• not w1 lit )'O\Ar e poci fic.itl .. ,, 
r e qu t Ye1nent ~ &nd appr · ,1.:,l. 

,ou, t- l , u l 'i , 

f,OWAPOS S~RV IGE Ul VlhlON 
I, 

I . 
. ~ .-7 (~'ft(/ 

,: , .11 O L1tpdrr~ 
Sm ._., ct: t'lan•ger 

,l Im, 
Ftt\ : ~s" t !' 

ore,• 
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Domco Engineering 

Jury 7th, 1992 

The City Bulldlng Inspector 
City ot Vancouver 
453 West 12th Avenue 
Vancower, e.c. 
V5V 1V4 

Deer Sir: 

RE: Fully Automatic Fire Protection for 
Arbutus Club Addltion 'A' New Wing 
2001 Nanton Street, Vancouver, B.C. 
Our Job No. 7273 

JUl 1 4 ~99) 
ORIGINAL TO~ 
COPY TO· 

The undersigned hereby gives assurance that •field reviews· were carried out 
'.'luring the progressfon of the project to ascertain that the fulty automatic fire 
protec'tion sys1em was installed as per drawings and N.F.P.A. reG _._irements. 

Plplng above suspended T bar and gyproc cemngs conform to ·as-built• 
drawings provided by Fire Protection Contractor. 

yours truty. 

OOMCO ENGINEERING 

n Farrant, P. Eng. 
Mgr. MechenjcaJ Eng. Dept. 

\ .. .. 
. 
., 

Oomco Eno,n~mo Co fa-. 804 631.1100 
Su1tt JOO. l\',Q Bcntat1 C#ltte let 60C RJt ,1000 

55~ 8u111u1 Suottt 
V.r,cou. , . 8 C 
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~ba l$, )99l T"• Dominion Company 

ty f Vancouver 
Dcpattmt.nl of ll cl UCC'Q~ 
OtyUaJI 
4$3Wat 11f.h A m,e. 

Dc:iona,aou,Q4;""" 

V Vtt,8.C. 
V5Y IV-4 

Atlthllon: Mt. Rcben l.tuJ~etr!::------

Rc The Arbotaaa Ouh 
BPl21Sl2' l.s:Jo/ 

n,~ Sir. 

Dwiftl the ddl&n I.be M,ut1 Club. I di~ occumd bdwcen the caJSllng 
cond ~ &be Swctural CSrawin u t,ro 1criJ. and the ArthilCCtUral dnl\in 

ltiN. I anac.h t ut (4) p,nj of lbc ~ draft'lnJ.$ fOI ) 
~1-

ExhJbU A: Ardlluctul"II On.toe u orl&1aall7 lllbmlttCll. 
lbc c2rawtn1 fndkalnl In UTW a pouu,io-point rcbd ruhfp bct1''C01 tho 
ex tinl r,ro-cui parapca ud lbc ca.bllna QOrW;rcLC bl JL 

Bxhlbl& 8: Scroccural Dnwt.ni 
The SlNdUraJ dtawina 
,~ pre conm&c 

IW\Jbh C: Arddttetu,..a Ora•lllJ abow1q actUAL 
Ha.J tbc uddtect:utal cttawtOJ been anwn " ' . 1.ly, it would Mh! ihov.n lbc 
s.une amcnte btod overlap betww the~ t 

Ethfblt 0 : Ard\lt«tunaJ Ora•.ns 111q D4ded bl for BuJJdlnJ PmnlL 
1bc Pl.In ~-. tuvina wonta111 lnform.s.don (mm the An.1l11«1urat 
DnwU1JS < • Elb hil Al conutly rtqU1rcd addil!onAl cow or roncrc~ 
bl w mllnwn the rU'C St&WlfJoo.. 
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Domco Engineering 

October 1 o. 1991 

The City Building Inspector 
City of Vancouver 
453 West 12th Avenue 
Vancouver, B.C 
VSY 1V4 

Attention: Mr. James Lau 

Dear Mr. Lau 

RE; Bulldin& Pennlt Agplkatlon 21s126; Arbutus Club 

OEPAA1r8, 
Ro;;r•a _ _ _ 

oc; , 2 1991 

Q;'liG!NAL TO Q-/,,w 
COPYTO. / 

This is to «rtify that the Arbutu Oub conforms to the City of Vancouver Bylaws in 
the foHowiog design parameters: 

1. 11V" existing elevator conforms to article 3.7.3.13 of the bylaw and is a suitable 
deV1ce for making the Club accessible to the handicapped. 

2. The total number of toilet fixtures and urinals in the Club conforms to the 
requirements of the occupant lo:id and art icle 3.6.4.2 of the Bylaw. (The 
occupant load is based on a total c ub area of 14,864 m2 and 9.3 m2 per person 
occupancy inclusive of the new wing and pursuant t<> table 3.6.4.8). 

I trust this is the assurance you require. Please contact me if further discussion or 
clarification is required. 

Yours tnJJy, 

~odhora. MAJBC 

c.c. • Maguire & McClo; 
John Furlong 

. . 
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ArbutuJ Club Addftfon / ~ ""'. r 'LM"x:& ,) June 17, 1991 Bul1dfnq Codt B«Ytcw t: ,v~6_rv_ 

13 EQUIVALENT MEASURES ~ 2/ !!>/ Z-6) . 

13.1 General 

13,2 Glazed opentngs tn 
a Firewall 

Gage-Babcock & Assoefates 

The purpose of thts section of the report 1s 
to provide documentation for various 
equivalencies to specific By-la~ 
requirements. These equ1valenc1es are 
proposed for: 

• protection of glazed openings tn l 
firewall, and 

• egress through an interconnected floor 
space, 

It 1s proposed to provide 3 glazed openings tn 
the firewall between the new building and the 
ex1st1ng bufld1ng. Normally, such openings 
are not pennt tted 1 n a f1 rewa 11. It 1s 
proposed to protect these openings wt th a 
sprinkler syste.mwhtch wtll provide protection 
equivalent to a 2 h fire separation . 

The system will be designed on the information 
contained 1n the paper ·Ftre Tests on Window 
Assemblies Protected by Automatic Sprinklers• 
which was published in the journal Fire 
Technology. A copy of the paper ts tncluded 
in this as Appendix A. The paper describes a 
series of fire tests which were conducted at 
the National Research Council of Canada. 

The tests showed th~t, with a properly 
designed sprinkler system, glazing assemblies 
can meet the criteria required to achieve 
classification as a wall assembly with a 2 h 
fire reststance rating. The test results also 
showed that the radian ~ n ux from a fire was 
reduced below the levels required for 
unpiloted tgn1t1on of ce11u1os1c materials. 

The design criteria for the glazing assembly 
and sprinkler system are: 

1. The glazing w111 be a single pane of 
wired, tempered or laminated glass 6 m 
thtck wtth a maximum pane size 2600 m 
high by 1680 mm w1de. 

PII 91.085 Page 18 
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Arbutus C1ub Addftfon 
Bu(1dfnq Code Berte,, 

ll.3 Eg~ess Through an 
Interconnected 
Floor space 

Gage-Babcock & Associates 

2. 

3. 

4. 

s. 

6. 

., . 

15 A- z,r / l,,t, June 17, 1991 
Bcrt1w o,cekcc 11, 1991 

Tha glazing will be installed in hollow 
steel or alwatnum frames 3 aa thick. 45 
m wtde and 114 m deep with frUM stops 
sized so that the exposed glass area 
does not exceed 2590 m by 1670 aa. 
Grinnell type FR-l/Q-60 sprinkler heads 
w111 be 1 nsta 11 ed near the top dead 
centre of each e~posed pane ind on both 
sides 'of the pane. The heads wi 11 be 
located so that the sprinkler denector 
1s 32 a:a below the frame soff1t and 16 
111 from the face of the glass. 
The supply p1p1ng will be securely 
attached to the firewall and protected 
so that 1n the event of structural 
c.olhpse of the roof assembly on etther 
s1de of the wall, the p1p1ng w111 not be 
damaged or pulled from the wall. 
P1p1ng for the system w111 be sized so 
that the 1111n1mum flow from each 
sprinkler head w111 be at least 68 
l/min/m of pane wtdth • 
D1str1button piping for the window 
sprinkler system w111 be independent of 
the d1str1but1on piping for the building 
sprinkler system. 
The water demand for the window 
sprinkler system will be in addition to 
the water demand for the building 
sprinkler system over a design area 
imedtttely adjacent to the f1rewal 1. 
The water demand for the window 
sprinkler system will be based on all 
heads on one side of the wall operating. 

As noted previously, except for the 
cnul t ipurpose room, occupants on the second 
floor must approach the floor open1ng more 
closely than is permitted by Clause 
3.2.8.1.(S)(c) of the By-law. It ts proposed 
to offset this deftctency by providing 
additional fire protection features, namely: 

use of smoke detectors in the corridor 
1n the first storey located near the 

~.,.... opening through the noor assembly,, 
use of saaolce detectors at the ce11 tng of 

_ __,.._ the second stor~ over t~e. oeen1ng 

• 

through t·he noor. asseJD!)ly •• 

PH 91.085 Page 19 
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Arbutus ciu6 Addition 
· Butldfng Cod• B«vt• 

( 

Gage-Babcock a Associates 

&S:JU a I 
Bcvtstd October 11, 1991 

• 

• 

LtSI of quick response sprinkler heads 1n 
the first storey sprinkler system, and 
provision of a J h fire separation 
between the corridor uied by the public 
and the rest of the floor area on the 
first ,storey. 

The concern addressed by Clause 3.2.8.1.(8)(c) 
ts th1t st110ke from a fire on the lower floor 
wtll rass through the floor opening fn 
sufftc: ent quint 1t 1es to interfere wt th the 
safe egres, of persons on the upper noor. In 
order to m1t1gate this interference, it Is 
required that the egress system be designed to 
l1111it the passage or per.sons near the floor 
open1ng. The equ1valency propose<! 1n this 
sect1 on wt 11 achieve the same objective as 
follows: 

a. The lower hallway will not contain any 
occupancy and wi 11 be separated from 
occupied spaces by a fire separation 
w.1 th a fire res 1stance rat 1 ng equa 1 to 
that required for the floor assembly. 
Thus, the penetration of smoke into the 
interconnected floor space, and hence 
the upper level, should be no greater 
than tf the floor opening did not exist. 

b. The use of quick response sprinkler 
heads will provide for early response by 
the sprinkler system to a fire thereby 
1mprov1ng the probability that the fire 
will be controlled or ext1ngu1shed at a 
small size. This w111 s1gn1ftcantly 
reduce the volume of smoke produced by 
the fire and correspondingly reduce the 
risk to persons attempting to evacuate 
the upper n oor. 

c . The smoke detectors wtll provide early 
notification of possible smoke 
penetration into the egress routes so 
that occupants of the second storey 
cpuld be able to safely extt the floor 
area before access to exit is impaired. 

lt is our opinion that these equtvalent 
measures provide a level of 11 fe safety at 
least equal to that intended by the 
requirement ·of Article 3.2.8.1.(S}(c) of the 
By-law. 

PH 91.085 Page 20 
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Arbutus C1ub ,;Jditfon 
Buildtnq Code Berte, 
14 StNtARY 

14.1 &m1ra1 

June 11. 1991 

Thts report has presented an analysis of the 
proposed addition to the Arbutus Club with 
respect to the requirements of the Vancouver 
Building By-law No. 6134. The analysts hts 
shown th1t 1n general. the proposed building 
complies w1th the requirements of the By-law. 
Exp11c1t compliance with certain requirements 
was not possible and equivalent measures have 
been proposed for these requtrements. 

14.2 Equivalent Meuures Equivalent me~sures have been proposed in thts 
report wtth rospect to: 

• pemitttng glazed openings in a 
firewall, and 

• allowing the path of egress travel to 
approach closer than 1/2 the 111xtmum 
diagonal distance to an opening through 
a floor :.usembly in a 2 storey 
interconnected floor space, 

The equ1valenctes proposed will, in our 
op1nton provide a level of ftre and 1 ife 
safety equivalent to that intended by the 
specific By-law requtrements. 

-i1Jf_t1!tldtifr 
W. H. Mau sley, P. Eng. (Alta) 

Reviewed by: 

·it.~~--

G1ge-81bcock & Associates PII 91.085 Page 21 
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Domco Engineering 

February 25, 1 m 

The Oty Building Inspector 
City of Vancouver 
453 West 12th Avenue 
Vancouver. B.C. 
VSY 1V4 

Dear Sir. 

R£: 1bt ArblJtOS Qub • 4226 Jtrbul11l.SaR£1 
B.P. I 21 $126 

POUmS a lXSS-~ DEPARTMENT 

Aso No. g,, 

FEa 2 6 1992 

ORfGftlAL lO. ~I~ S 
COPY TO. 

This is to advise that my role as the coorcliru:uing dC$ign pmf essional on the above 
project has been rescinded by the Owner. r hereby wish to withdraw my letters of 
assurance regarding 'coordination of design', 'coordination of field services' and 
'archite.ctuml design and field review all dated 91/06/17. Enclosed, please find the 
replacement assurance letters issued by the firm of Maguire McCJoy architects who 
will carry on with the work. l wish to record that no contractual confiict exists either 
between myself (Domco) and the client or myselI and Maguire McCoy Architects 
and I leave my field services mandate entirely in the care of Maguire and McCloy 
Architects effective immediately. 

Yours truly, 

DOMCO 

{;/ 
L Podbora, MAIBC 

c.c. • J. Furlon~ G.M., Arbutus Club P. UGKmEART //.JJ 
D. Maguue, MM.. Architects UJd1:nO t~-t11t. "°' 

~ Enon*RJ Co. fa.c 80t 611• I IQ) 

S..:0300. T.-oe.u:ICen:le Td 004631-1000 

565 Bun•d &t-ool 
\'lancXJu\•. 8 C 
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UIR E & M cCLOY 
ARCHITECTS 

OlfJAfn 

~ City ButJdln, lmpcct« 
Pmnits A Uccoccs Otparuncn1 
Ciry lWl • Basa Wln: 
4.53 Wes, 12.lh Avenue 
VQC(IUVCf, 8 ,C. 
Canada VSY 1V4 

PEW.'ITS & LCEttSES Of.f>AR™alT 
Reg No. f__ 

FEo 2 6 1992 
ORIGIUAL TO._r"_f:I __ _ 

COPY TO· 

Be: De Amutm Club Na win, Addhjgn · 4226 Amuru,, St, YlaQoom B,C, 

Otar Sir, 

Mease find auacbed two rq,lac:cmcnt leUm o( Proressional Assurance for lbc above project. that will 
teplaa: two lcucn previously subrnlUed by Domco &Jlneeri,o1 far. 

I.~ of Flcld Review and Ocsl&:n for Pffl,0Q.1 with distbiltdcs and. 
2.Conflnutloo of ComntlUMnt by Owner. 

Please call ir you ba vo any quesoons. 

JUp McC]oy. MAlBC 

; 

P .. LJGHlHEAAT // 
Culld!og IMP- - OJ.t.. No . I \.I) 

SUITB 400-873 BEATT Y ST. V ANCOUVER n.c . V 6B 2M 6 TEL . 669- 200 1 
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lurs#t 1.tf vSM '1 J.Y (I/Jl,I. 

. ~"'1'· 
~ .. H I ll 

May 28. 1992 

Ciry of Vancouver 
Pennb & Ucenses Department 
2675 Yukon Street 
Vancouver, e.c, 

Dear Sir, 

Aeg No .• __ ,1.;:&::..---

MAY 2 9 \~~ 

ORIGINAL TO. GJsM tb8 
COPYTO· 

On behalf of the Arbutus Club, wo wou!d like to submit a proposal 10 delete an Egress 
door 10 a public CO(ridor. 

The building b classified as a Group A. OMsloo 2 occupancy. 2 stor'O)'S. non-combusb'blo 
constJ\JClloo. As part of upgrading of tho efttlto buiJdi.ng, tho k>wer floo( area will be 
spMldered at this time. 

As shown on attached drawing: PREUM A-1, o sialt leads to one of two exits from this 
r.oor aroo (soo grkJllnes 4 betwoen c & O). 

Presently, doors at the bottom of the stairs separaro tho lower noo, from tho access to 
ox.II (see drawing SK-1). As this Is also tho maJn ontraneo to the Change Rooms. It 
would greatly onhanc:o tho d8$ign if tho doors could be delotod. 

Wo propose the followtng in Deu of tho ex1$1Jng doont: 

1. Install Oulclc Response Sprlnklomeads ln the entko noo, area 

2 Use the opening In the west wall (at grid 6/C) as the second GXiL Tots 1 1/2 
urnt of exit 'Mdlh 1 1/2 hour FRR doo< In the 12" reinforced conc~e block. 2 
hout flfewan, leads to a 15 feet wtido oomdor. adjacent to squash COU11s (see 
drawtng SK-2) 

3. A third 8Xft route can be made ava'lable. if 0008$$81Y, through lhe south wall 
(grid 5/0) thtoogh the swimming pooA area (see SK-1 & SK-2). 

The building area. as a fire compartment. ls en. 76 square meters. This Is substantlaJly 
below tho allowed maximum area of 1000 cquare moten. wNch Is 1/2 the area permitted 
rot a two storey, sprinldoted buDding, facing two streets. Thamrore. subsection 3.2.8.1.(8) 
wc.uld apply. provided proposal items 1, 2 and/Ot 3 ate acceptable. 



1111 
Cly d Vancower 
May 28. 1992 
Page 2 

As additional lnfe>n'nQ!Jon we would like to note thal the Ate Wan:Sens Offlco makes 
roguta, tnsf)8ClJona of the p,emses and Is more than saUsfled wtlh tho safety and exit 
measuros ln place • this tme. 

We would appredale it I you could Indicate yOVK posil1Yo recommendation az yo,,.x 
ea'1lesC oonvenleooe. 

HOPPING KOVACH GRtNNSJ. 

&~:--?...-oz ~ 
Robert H. Aooden.burg 
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aw~~S ~,-_, ~Oil Mf'f., 

RECEIVED 

MAY 2 9 1992 

PERMITS & UCENSt~ O(Pl · 



r· I 

~4'& 'F'~ 'IMW:I •9 •T 
"Cc:)...-..UU~ 
~ A,C.. "'CIC e,iu.,..~ 

~~o. 

-- - --.1.· ~· 

-wi-M "l:ICL. l •~nt .. ~-IIIIIDCf gu, -~Sl!Qa 

~y'MAA.~IUI..\ 4 S~~~~T.t, 

"TbT~ / 40e> ,__7.. . 

RECEIVED 

MAY 29 1992 

PERMITS ' ucmsES OlPf. 

a-:-·:-A.-.... , CHA~OOMS RENOVATIONS 
ARBUTUS CL.U8 --



Pro'llnceof 
Britl•h Columbia 

Dom,in1on Co_mpany 
#300 - 555 Burrud 
Vancouvar, B.C. 
V7X 1S9 
Attention: Larry Podhora 

Oaar Sir: 

M,nlsttyof 
MunJclpal Atf alrs, 
Recreation and Culture 

Offa ol lhe F'.-. Commuioner 
Yltll004Mf,"F(,-~ 
t02. 1033' - 1 S2 A Sb'N1 
Sunty 
hst\Colutr'ba 
V3R7Pe 
T-'tptlol~ (004) OG0-4J028 

File#: CVA-2 
Plan I: 2645-A 
91 07 JO 

B•; 09cup1n• Load - Jing Addition, Arbutua c1ub, 
422, · butu1 street, Vancouver, a,c, 

Your drawings tor the above noted project have been reviewed !or 
compliance with the PUblic Hall and Theatre satety Regulations 
and are hereby approved subject to the construction being done in 
tull compliance with the Fire Services Act and Regulations. 

For the purpose ot establishing the maximum number ot persons 
adltltted under the Public Hall and Theatre satety Regulations, 
tho not tloor area ot the portion ot the building described as 
Multi Purpo~e Room has been calculated as 1326 square feet and 
provides tor a maximum occupant load ot 110 persons based on 12 
square teet per person. 

Ir. addition to the requirements tor exit signs, door swing and 
panic hardware in the Public Hall and Theatre Safety Regulations, 
emergency lighting is to be provided. The illumination level and 
the duration of the emergency lighting is set out in the Building 
Regulations ot British Columbia. 

Your attention is also directed to the requirement tor a tire 
alarm system to be installed on the prenises in •. ccordance with 
~he requirements or the Building Regulation ot British Columbid. 

Section 4 ot the Public Hall and Theatre Saf~ty Regulations 
requires an inspection approval by the Local Assistant to the 
Fire Commissioner prior to occupancy. For this project, requests 
tor inspections should be addressed to t .A.F.C. x. Fox of 
Vancouver Fire Dept., B.c. Telephone nWlber 873-7562. 

This 8pproval does not preclude any permit, inspection and 
approval requirements ot other provincial and local authorities. 

VF/DB 
c.c. 

MJG U ~ l991 

OfllG "'"l IU _ r;e.....,.,..)_)_ 
..,P TJ . . . 

Bu1ld1n9 Inspector 

Yours truly , 
FIRE COMMISSIONER 

por: 

v. Friesen 
Regional Fire commissioner 
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ARBulus 
C L U 8 

July 30, 1991 

Cty of Vancouver 
PlennlAg.~ 
Building Permit Di.vision 
453 West 12th Avenue 
Vancouver, B.C. 
VSY 1V4 

Dear Slrs; 

This ls further to lhe Building Permit application for the New 
Wing of the Arbutus CJub, os subml~ed by Domco Ltd"' P1e.ue 
be advised that the Arbutus Oub will provlde Immediate 
alternate washroom arrangements for the h.lndlcappeci that 
meet the necessary legal requlrements, to replace the washrooms 
scheduled to be demolished, as .i result of New wlng 
construction. I trust this Is the lnform.1tfon you require. 

John A.F. Furlong 
General Manager 
The Arbutus Qub 

c.c. Mr. Lany Podhora 
Domco Engineering 

Po"b.UTS & UC9Sf--, O(l\\H tJ' , T 

UJb Miwua S.mt f :)Q f,t) '------===--

ORIGltlAL TU f>AS 
COPY TO __ _ --
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Provlnc. or 
British Columbia 

Dominion Company 
#300 T 555 Burrard 
Vancouvar, B.c. 
V7X 1S9 
Attention: Larry Podhora 

Dear sir: 

Manl$l1y of 
Munlcfpal Atf aJrs, 
Recreation and Culture 

Offict 0,.,,. f1ta ~ 
V~/F,...-A~ 
102.1033A - 152 A Shel 
~ 
Btlrt.l\~ 
V3R1P8 
T~11t:(604)eeo,.~ 

File#: CVA-2 
Plan#; 2645-A 
91 07 JO 

Your drawings tor tho above no e eviewed tor 
compliance with the Public Hall and Theatre satety Regulations 
and are horeby approved subject to the construction being done in 
full compliance with th~ Fire Services Act and Regulations. 

For the purpose ot establishing the maximum number ot persons 
admitted under the Public Hall and Theatre Safety Ragulations, 
the nnt tloor area of the. portion ot tho building described as 
Multi Purpose Room has been calculated as 1326 square feet and 
provides for a maximum occupant load of 110 persons based on 12 
square teot per person. 

In addition to the requirements tor exit signs, door swing and 
pani.c hardware in the Public Hall and Theatre Safety Regulations, 
emergency lighting is to be provided. The illumination level and 
the\Clu~ation of the emergency lighting is set out in the Building 
Regulations of British Columbia. 

Your attention is also directed to the requirement tor a tire 
alarm system to be i nstalled on the premises in accordance with 
tho requirements ot tho Building Regulation ot British Columbia. 

section 4 of the Public Hall and Theatre Safety Rngulations 
requires an inspection approval by the Local Assistant to tho 
Fire Commissioner prior to occupancy. For this project, requests 
for inspoctions should bo addressed to L,A.F.C. K. Fox ot 
Vancouver Fire Dept., B.C. Telephone number 873-7562. 

This approval docs not preclude any permit, inspection and 
approval requirements ot other provincial and local authorities. 

You.rs truly, 
FIRE COMMISSIONER 

per: 

v. Friesen 
Regional Fire Commissioner 

VF/as 
c.c. L.A.P.C. 

Building 7nspector 
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Domco Engineering 

September 16, 1991 

City of Vancouver 
Oepar1mcnt of Permits and Licene¢S 
Ciry Hall - ~, Wing 
4S3 West 12th Avenue 
Vancouver, B.C. 
VSY IV4 

Attention: Mr. R. Maki, Assi tant Director 
Permits and Inspections 

Re: Building Pennit Application 84 215126 
4226 Arbutus s11-eet. The Arbutus Oub 

1 .. 

t SEP I r, 199 

I. 
o;; a AL , .l~(.)< :__ 
CO VTO 

I had been informed by Lieut. Mmer of the Fire Department that I must seek your 
agreement to a phtlSed upgrading and integration of the fire nlann system at the 
Arbutus Club to coincide with the Club's ongoing programme of renovations. I have 
ubsequently received consent to this strntcgy from your office and wish to hereby 

mak-! the declaration that the fire alarms in each part of the building will be fully 
fu nctional during any future construction project at the club. I also enclose a letter of 
Owner's intent. I trust that this is lhe information you require to support our strategy 
of phased alarm upgrading and ask that you acknowledge your acceptance of the above 
by a written reply. 

Thank you very much. 

Sincerely; 

DOMCO ENGINEERJNG 

~ -
Larry Podhora, MAIDC 

copy: J. Lnu. Plan Checker 
J. Miller, Pl:rns Review Officer 

Oomc:o Cng tnO Co F .x tl'U 6l,. It 00 
~-o J(X). T.-o Orf'1., 1 ~o rot 601 H ICD:> 
!)~ 0..r~d St, t 
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~ TIU&ulus 
L U 8 

.~ 

V .,.,-... RC 

Septe:mba- 12., 1991 

City of Vancouver 
Dep-lrtment of Permlts and Uce_nces 
City Hall - F.ast Wing 
453 West 12th AvPnue 
V~ncouver, B,C. 
VSY 1V4 

Attention; Mr R. Mald; Asststant DlrPctor 
Pennlts & rnspecuon 

Dror Mr. Maki; 

Re: Bulldln; P~nnll Appllc.ation BA21S126 
4226 Arbutu.~ Street. The .Atbutu, Qub 

I dedon:; on beh.JU of The Arbutus Oub, that the! planned 
Addldon '.A' now under review by your deputment ls the first 
or several phases plaMcd .iccordlng to the development pennit 
on the property. At the end of this plused prognm, the Are 
alarm system of the entire dub will be integrated and brought 
lnto compliance wilh 8.re department's requirements. 

SlnC'ercly, 

Mr. Ed J. Oudo 
Maroger, Finance & Admlnislrilllon 
Tite Arbutus Oub 

FOR: John AP. Furlong 
Crneral MaNger 
The Arbutus Oub 
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Domco Engineering 

October 03. 1991 

City of Vancouver 
Permits & Inspection Division 
4S3 West 12th Avenue 
Vancouver, B.C. 
VSY1V4 

Anention: Mr. R.1- Maki 
Assistant Director 

Dear Mr. Maki, 

RE: Proposed New Wlna Of The Arbutus Club 
4126 Arbutus semi, Yaneouw: 

Thank you for mectfoJ with lhe project design team representatives on 17 /5 /91. The 
foUowing is an abbreviated summary of tho decisions reached. 

a) 

b) 

c) 

d) 

e) 

f) 

The partition walls demising the public corridor at the ground floor level shnll 
be de.c;igned to have 1 hr. rating. 

Smoke detector! will be provided in the ceiling of the lower level of the 
inrerconnected space. 

The existing exterior wall of the curling rink shall be deemed a 2 hr. rated 
firewo.JJ nod the rink a separate building. 

Glazing ln this w.ill shall be protected so that it qualifies iu o roted closure 
suitable for the 2 hr. wnll rating. 

Our structural engineer is to verify that the design of the new wing is structurally 
independent of the edsting buildings. (See enclosed ccnification letter.) 

One exit for the curling rink will be relocated to the north wall. 

OCT O 3 1991 

ORtG r i\L m. L.,.....,.. __ 

COPY ro 

Cltwnco~1~C.O FAA 8W63 t•l l 00 
Su:4e 3M. Two Btna.11 Cen&te l• C.O. 631. 1000 
M!> Burrard Sir 
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• 

g) Provided of the above are complied with, the existing curling rink may remain as 
is with no seismic upgrading required. 

I trust this is an accurate summary of the pertinent points of our discussion. Should you 
wish to amend this list in • 'JY way please contact me within seven days of the date of 
receipL 

Larry Podhoro. M.A.f.B.C. 

c.c.- J. FurlollJ / Arbutus Cub 
D. Magutre / Maguire McCI~ Architects 
M. Maudslcy / Gage Babcock & Associates 
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~"tn~of 
OrtU1h ('ntumbi1 

Domin on Conpany 
1300 • ~5 Burrftrd 
vanoouv r, e.c. 
V7X 1S9 
Attention: L3rry Pod 

\; . 
• M,n,,tcy ot 
Mur\ldpal Alf rt, 
Aocl•ot on nd Cunu,o 

fU O 2 1991 
Pila I: CVA-2 
Plen #: 26.t 5-A 
91 07 30 

Now 2.t.XJt N ,ntv , 
D r Sit- : _ 

It• 9AAMRID\ L0&4 - winq A441tion, &;hutu1 Olyb. 
t2a1 A;butu1 atr11t, Y100°M-Xtc, 1,c, 

Voux drovingn for the obov notod proj 
complionce with th Public H ll and Th 
and Gro boreby approv d aubj ct to th 
tull oo~plionco vlth tho P1re s rvicoe 

ot havo bo n rovi wod for 
atrA Sototy R gul tiona 
c.ontJtruotion boing done in 
Ao~ And R qul tione. 

for tho purpoao ot oatabliah1ng the mcxi~um numb r or poraona 
admJtt dun~ r th .Public Hall and Th tro st ty Ragulationa, 
th n t floor area oC th portion of th building d acribad aa 
K\llti Putpoo Room h a bean caloulat d aa 1Jae aquaro f et nd 
prov1doa for a aax1•u• occup nt lo dot 110 poraona b aed on 12 
aqua.re t et por poraon. 

In Addition to h roquir m nte for xit aigna, door awing nd 
panic hardwero in th PUbllo Hall and Th tr Sat ty R gulatione , 
omorg011oy lighting lo to be prov!d d. The i llumination l v~l nd 
th dur tlon or th III t'g noy lighting la aot out in t ho Building 
R gulationa ot Dr1tioh ColuQbi • 

Your attontion i• also dir oted to tt r quir m nt tor a tir 
alarm ayat m to be lnatall d ~nth pr mine i n ooordanco with 

.• th.o roquir m nta ot th Building R gulation ot nrit i ah Columbi . 

Sootion • ot tho Public M 11 111,a Thoritra satoty Ragul tiono 
roqu!r • an i"apoction approvol by t h Loo l Aaaiot nt to th 
fir Co m.iaolonor prior to oecup noy. ror thio proj ct , r quootu 
tor inap ction ahould b addr aa d to L.A.F.C. K. Pox ot 
V naouvor Pir 0 pt., n.c. T lophon num r 873•756i . 

Thia approval do a not pr elude eny p rmit , i nap etlon and 
approv l roqulr ~onto ot oth r provinciAl and loc l authoritl 

Voura truly, 
PlRB COKMISSIONtR 

por : U l---===--
v. Frioe n 

VF/ea 
Ro9ion l Piro commie ion r 

c . c . L . A.f . C . 
Duil~ing Inap ctor 
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!>omco Engineering 

~1ny 17, 1991 

City of Vancouver 
Permiu & ~ction Division 
453 Wut 12th Avenue 
Vanrouver, D_C. 
VSV tV4 

Anention: 

PEnMtlS & LIOHJSES OEPAAR9 

RugNo.. g, "" 
OCT j O 1991 

ORIGlU·L 1Q·_ u--\ __ _ 
COPY TO 

Dear Mr. Maki. 42.i-b ~&ilToS 

BE; Pmpos:d Nm \YJn1 QC The Arbutus Club (/ A '-' 5 1 z/o 
This is lO cen.ify that the structural design for the above mentioned project provides for 
the new buiJdjn_g being independent of the existing structUres. A scasmtc movement gap 
is inco.rporated mto lbe desfgn to separate the new wing from the existing structures 
during an eanhqunke. 

You,s truly, 

1Jj4o~ 
Bill Cosman. P. Eng. 

c.c.- J. Furfooi / Arbutus Club 
D. Maguare / ~guire McCJoy ArchilectS 
F. Wong/ Oage Babcock & Associates 

C>o,1CO £"'8,,..,lnlil Co f a:>.-631-1100 
St.,; o 300, T.o 8,,- Cen'·o T-1 C.O, 631-1000 
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Domco Engineering 

October 30, 1991 

City of Vancouver 
Permits & Inspection DMslon 
453 West 12th Avenue 
Vancower, B.C. 
VSY 1V4 

Attention: Mr. Lau 

Dear Mr. Lau, 

RE: Structural Integrity Of The North flrewall 
Arbutus c,un Addition a.A.: 21 s126 

p 'UIS&UCO!Sf.SOEFAAl ,grr 

Reg Uo _..Lr-.i-.----
0Ci 5 0 \991 

ORIG\NA!. TO: J .Lq,,tA 
COPVTO 

As you have requested a Certification Letter to ensure that the north firewall complies 
with section 3.1.8 of the V.B.B.L, I wish to record the following: 

a) 

b) 

c) 

d) 

e) 

The structural frame is not Independent of the •Firewall'. 

The firewall ls supported on the concrete frame. 

Acoordlng to our available sources of Information, the existing stn.Jcture is 
non.combustible, rib concrete slab construction wrth a minimum concrete 
steel cover of 25mm. 

Such a cover wiJI yield at least 2 hr. fire rating according to N.B.C. supplement 
2.2.B. 

The waJI therefore maintains its 2 hr .. fire rating Integrity and qualifies as a 
firewall according to 3.1.8.10 of the V.B.B.L 

I trust this Is the Information you require and hope for an imminent lssue of the 
building permit. '- , 

....... ~ •• ···~:~. • ,S,,. '·, . . ...,.._.,_ . ., .... 
Yours truty, 

: c:i : , -,,,o·· ,. '=-
: '4J ... t ")'\ '•. \ ':; 
=cc · ..1 r-f'= 

DOMCO 

~. 
Larry Podhora, M.A.I.B.C. 

: : :-t: 
: • ~ * : E : ...-'\. ·. : : - ·v-- • • ... 

-:, ~ ·. .· ._,. ~ .. _ 'l •... ..• ,, ~ 
~ >, .. .. h .. .. , SJ • ..... ._ ,.~,v ,,' 

,,,, 'I CQ\...V ,., ... 
•1,,,. ,, •• 

Domciu ~.,, 0, ' Fae. 004 631 -1100 
Su.le JOO. Two 9enW Con:.te T_. 004 63'-1000 
665 ~"•o sueo1 
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Caneoa VT-X 1 S9 



Sept •~21, 1911 

HI', .... kl 
A••l t Oir ctor 
PeraJte and Jn1p ctlon Dlvlalon 
Clty of V ncouv•t 
2615 Yukon t. 
V•ncouvor , e.c. 
V5Y JP, 

' . 
., 1 Jl'f1('Yl 

lJ 

- - - :.J 

B: Hlnat • of our a etlng ot s pteabet 13, 1988 1e9ardln9 th 
code coapllAnce ol Th Arbutus Club. 

Deat SJr, 

?he follovlng 1• a au• ry of youc reapon••• Gn coaaenta to our 
anqulrle•, •• v und rabnd lhea. Pl•• return ua a1gn d copy 
to c1>nflra: 

1~ Add1tlon to a bulldlng vlll r qulre • ae1aa1c upg,adt of 
that buildlnq, and th•rafote • aelaalc report vllJ be 
required on lt. 

2. If the v lue of r novAttona le qr• t t than th ••••••d 
value of the tot l bulldln9, then lt vlll requlre 
••l ale re ort on It and • au equent upgr de , 
nece•o r.y .. 

• lf 

J . en ov rall b~lldln9 Sa dSvlded by llz th n the 

4. 

UP9r•d• c•n be llalled tot_ t ulldln9• Coe 
.ertaen ) ; thet I• , et •1c upgr~d c n ll•1ted to 
rt• •bulldlnga• •• per' th H.8.Co<1e. Slal\ rlly, l{ • 

r nova Son J ••~rat d out by~ fl• 11 (•nd p rhapa h • 

thl 

h t Ing pl nt), th n th t • ant . c: n be t-s t. d ao 
bu1ld1n9 v!th t••pect lo ••l ale u119r de. 

now ~tv n 10 t~e ne, bvtldln9 code to, 
clo • to •quat In pl n, c co Nlalng thA 

ntl l corloll• force • 

~. uJldln9a con, ructed b t n 1962 o 1 
.tntlclpatlncJ th• ••l••.tc: t qultt• nta ~ 

lt dy 
19 6 5 N. • Code, 

o e ••l ale h nc th curling rink prob.tbly. lr dy h a 
lie tgn. 

(contJnu d) 
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• 

,. If the ovn r a aie 1olunt rSly la9rovln9 th occupant • f ty 
of thelc bul l d l nq , for euaplc by II tlr1klerlnq , th•n thl~ 
can be approved et g d proc••• Cs lonq •• an ov t !l 
plan \ 1 ln pl•ce). The Cit~ wlll not f quire ln thll c••• 
l t the ntlr ~oaplex be upgraded all tone • 

7 . Spcln l rln9 o 
flr• · ie1tatanc: 
iseeab l le . 

the bull lng v lll •llov on• 
ratlnq• r Quired for lt 

ovnqt de of th 
coapon n • and 

a. lallar to Cl) bov, •• tot ••l•alc up9r de, flr ·• fety 
ut r d c1n tM l l•l · to •bul ldlnq• eo t te Qut by 
f 1"' •vall•. 

1. Noa . o ••ctlon 3.8 of the V ncouver 8u1141n9 Bylav , d l lnQ 
v th • ulvalencle• . ~rtlcularly ln older non -conforaln9 
bulJcHn; • la _ appll d throu9h. , Bulldlng Bo rd ol lp al 
dec:la !on, I 'W" ,~ 1..-.v ,r•• 

1 o. Th• 1,0 vood deck ln9 on lhe to6 la la not r eally • problea 
even thou9h _ the but lrU n9 la requ h ed 
nol'-coabusttble c:onatcuctlon. ($..&..(.., ; • \ 

to b• of 
4' .\ 

11. Travel ! tt ncea t~ exlta vtll h veto coaply to 1 tea t code 
r~q~lt • "t 11 r n.vallon• procee • 

l2. Slltl•tlnq dool'a , •nd . ll' l'Mrd re , I.ft requlr d fti-
• ~r tlon like ly Oo r.ot attain curzcnt. at nd tda; f or 
•u•pl• , th• old r ho 1 tov .. tel d ora d o not ll•lt 
tea r tuc ~tae acroaa th••• now r q~1r ~. 

ll. ff unprot c teO opc ntn9• ln ·cqutrC"t! (lre 11 a, 
llalt d t o 10 of lta r:e, t hen th cuatna~•o• requlr•• nt• 
f o r •l•r• acttv ted c:loaurea , peel l har:dva,e, tc;. re 
avotd o. 

14. Th r• r no o ~ltlc City re ul tl ~ ceg cdln • be1toa 
reao-v 1 requlr a t (ttlta la wee J·1c1 dlctlonL 

t~~~~~~~~~ 

J ., ly, 

lef:;,f i1: _..._,.___ 
rt A. tlknn, HAI C, tt ll CJ 

cc : 

b , o. 1~8 

the prtn LOlP Jl cu cd 

• 11, !tu h 
• I J • 

I SP TO 

l H: n, A BC 
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Domco Engineering - MAY 2 1 1991 
CP.IGI ,.'AL ru. _ ...,a-k:..w((\_ 
C0 PY iO 

May 17. 1991 

City of Vancouver 
Permit5 & Inspection Divisit'n 
453 \Vest 12th Avenue 
Yo.noouver. A.C. 
V5Y 1V4 

Attenuon: Mr. R~L Mo.ld 
Assistnnt Diredor 

Oeo.r Mr. Maki, 

RE; Propose, Nev lYloe or Die Arbutus Club 

Thwik you for mccuoi with the project design team representatives on 17 /5/91. n,c 
following~ an nhbrcvultcd summary of the decisions reached. 

a} 

b) 

c) 

d) 

e) 

The panition walls demising the public corridor at the ground floor level shall be 
dcsi.gncd 10 have 1 hr. rating. 

The ground Ooor sprinklers hall have the quick response hea<h. Smoke detectors 
will be provided at both level$ of the inrcrconn cted ~pace. 

The existing exterior wall of the curling rink shall bo deemed u 2 hr. roted fircwnll 
and the rink a scpanue building. 

Gia.zing in thi~ wall sh:lll be protected so that it qualifies as a rated clo urc suitable 
for the 2 hr. wall rating. 

Our structurn.l engineer is to verify that the design of tl1e new wing is structumlly 
independent or trc existing buildfogs. (See enclosed certifi~tion letter.) 

One exit £or the curling rink will be relocated tu the nonb wall. 

0omc;o Eng,we,ng Co Fa.. a>' 031 • t t(X) 

Su to 300, Two a...a, c.rtre fol e04 IS31 • t 000 
W~St.·Nl 
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Provided of the above uro fflmelied with, the existing a1rling rink may remain as is 
with no seismic upgrnding requue.J. 

I trust this i.s an accurate summary of the pertinent points of our dis.CUS5ion. Should )'OU 
wish to runeod this list in any way please conh1ct me within seven days of the date of 
receipt. 

Yours t 

~I 

c.c.- J. Furlons / Arbutus Qub 
D. Mnguare / Maguire McOoy Architects 
f . Wong/ Gage Babcock & Associates 
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Domco Engineering 

May24, 1991 

City of Vancouver 
Permits & Inspection Deportment 
453 \Vest 12th Avenue 
Vancouver, B.C. 
VSY 1V4 

Altcntion: Mr. R.l. Mo.ki 
Assisuint Director 

Dear Mr. Maki, 

Rti Proposed Nrn WJoe or:n,e Arbutus Club 

Funhcr to my letter of May 17, 1991, I bad been asked by Mr. Maguire to cl:irify the 
wording on item d, and item g. so that it is clear we Intend to eut new glazing into the 
CJ1isting fabric of the curling rink. I enclose the omended version of the same letter. 
\Vould you please initinl a copy and return it to me. 

Thank You. 

Yours truly, 

[ ~COEN ?£A.~1T,:j A UCr•, 

Re;> ,.;o - -
-li 'fJITI 

.,_ ____ L'll_ "!J Podhora. MAtD.C. ~ff( 2 7 1991 
l 

June? J , 1991 ORIGIN/\!. I J ..>t1...fr\_ 
COPY TO 

ACCEPTABLE subject ~o ony nev glo~tns being t-=,:~~:::::::====:.:-:..... W't{~:d for f!rovall e11ulvo l nncy 

Clig,nooi '"'i) Co I=' U 004 6J I • I 1 (XJ 
R. L . Mok1 , PEng for c.c : Lorry Podhor 

1
_.

604 83
, .

1000 R. V . Hobert, PEng H. A. 1. 8 . C. 'lOO, T'M) OentallCet\..'19 
OIRRCTOR ond CITY IC . Y. Chon !h Duullld Strwr 
BUILD I NG INSPECTOR Fll,F. v~ .ec 

CYluda V7X 1$9 
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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  ☒Alternative Solution / ☐ 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 2nd storey and the 3rd 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. 
 
 

AL-1 
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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-OS1.2][F04-OS1.3] 

  [F03-OP1.2][F04-OP1.3] 

3.1.8.4.(1): [F03-OS1.2] 

  [F03-OP1.2] 

Mezzanines and Openings through Floor Assemblies 

3.2.8.4.(1): [F02-OS1.2][F02-OP1.2] 

3.2.5.12.(1): [F02, F81, F82-OS1.2] 

  [F02, F81, F82-OP1.2] 

 

Objectives 
 
OS1 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 – 

OS1.2 – fire or explosion impacting areas beyond its point of origin 

OS1.3 – 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: 

F03 To retard the effects of fire on areas beyond its point of origin. 

F04 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:  

• 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 2nd 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 2nd 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 ½ 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 ½" 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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 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 toughest international
codes

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

 

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/)

+ 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/)

SEARCH...
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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 0.05 U

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

Notes: 
We produce a selection of translucent FRP to meet a
wide range of project applications including specially

 

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
 

™
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(https://www.kalwall.com/wp-content/uploads/2015/01/KW WWW mockups FRP.png) 

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/pan

anatomy/fiberglass-reinforced-
polymerfrpskins/)

(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 I-beams and thermally-broken
interlocking I-beams are available.

learn more
(https://www.kalwall.com/technology/pan

anatomy/structural-grid-cores/)

 

 

Structural Grid Core
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U-factors (only thermally broken panel values shown above) + VLT% ranges for 2-3/4″ thick Kalwall panels

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

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). TI
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
(https://www.kalwall.com/technology/pan

anatomy/translucent-insulation/)

 

Translucent Insulation (TI) Thermal Packages
 

 

 

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 (https://www.kalwall.com/contact/)

®
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SOUTHWEST RESEARCH INSTITUTE® 
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, CHEMISTRY 1\1'10 CKEMICAL ENGINl:EPJNG DIVISION 
F)R£7'ECHNOLOGY DEPl\:!l"MENT 

WWWFIRESWRI.ORG 
FAlt'(210) Sll2•'33cr 

Cl!STOl\1 FIRE PERFORMANCE EVALUATION OF 
STANDARD2-,:3/4-IN. KALWALLPANELS 

FINAL REPORT 
Consisting of 38 Pages 

Swru® Project No. 01.16046.01.403 
Test Date: November 23, 2010 
R<>.port Date: December 15, 2-010 

Prepared for: 

Kalwail Corporation 
1111 Candia Rd 
Manchester, 1\"H 03109 

Prepared by: 

~?--~--,jpt(~ 
Barry L, Ba(jders, M.E., P..E. 
Manager 
Fire Resistance Se~ion 

Approv.~d by: 

~~~01~~ {I'' ._,[ .t 
, ~ Matthew S. Blais, Ph.D. 

Director 
Fire T-eehno)ogy Th..j>att111ent 

Tnls tepexl i, /or lhe V,!<1'1nafion oflh(, client. It mayte.useo In lts1!nUre1yloflh• purpose or serunr15 procluci·aoo,pl~ncafrom duly 
ca11sfluted &flProVni ;;ull1oriVes. 'This ~oort sh•U no! bereprodvced 6Xl;ttpl·in iu/1, wttt,oul !hev.:rl1te~;&ppr01.i1I ol·swR~ Neil~~ \Ills 

repcr. non hit name al'1he 1Mli:tne·$hl'll.bi>L,sed1n p111riicll~ ·,,. advanlsir.g. 

'~ HOUS-TON, TF..)(AS ('713) 977·i377 11 WASHINGTON., 0$ (S01) sa1-ona 
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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 load 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 describes the test results obtained for composite wall panels. TI1e perfonnance of the 
assembly is expressed in tenns 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 results 
presented in this report apply specifically to the materials tested, in the mallllertested, and not to the entire 
production of these or similar materials, nor to the perfonnance when used in combination with other 
materials. 

TEST ASSEMBLIES 
Materials: Provided By: Received On: 

• Composite panels with aluminum bracing, with and 
without !henna! brealcs. 

Kalwall 
Corporation 

November 9, 2010 

Sample Description: 

TI1e samples tested were identified as Panel A and Panel B. The panels were described as 
standard 2-3/4-in. thick Kalwa!l 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 J-bean1 grid 
core and white fiberglass batt insulation resulting in a U-factor of0.29. Panel B had a thennally broken 
FRP, aluminmn I-beam (TB!) grid core, and white fiberglass batt insulation, resulting in a U-factor of 
0.23. TI1e aluminum I-beam grid framed the perimeter of the sample and had ve11ical pieces, extending 
the full height, spaced 12 in. on center. A horizontal piece, extending the full width at the horizontal 
center, formed a 12 x 24-in. grid pattern. 

The samples were provided to SwRI in aready to test condition. 

Test Date: 

Test Witnesses: 

Ambient Temperature: 

Relative Humidity: 

fustrumeutation: 

Kalwall Corporation 

TEST RESULTS 
November 23, 2010 

Mr. Ken Scllll1idtchen- Kalwall Corporation 

75 °F 

79% 

The unexposed side of each sample was instrnmented with 
three thennocouples (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 illnstrating the TC locations. 

2 SwRI Project No.: 01. 16046.01.403 
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Observations: 

Rating Obtained: 

Results: 

00:00 

01:50 

03:00 

05:15 

07:00 

10:00 

10:25 

14:00 

18:00 

20:00 

65:00 

Start of test. 

Combustion visible through the unexposed skin (no flame 
through). 

Unexposed face is discoloring. 

TC 4 fell from Panel B. 

Minor delarnination visible on unexposed face. 

TCs are falling off Panel A. 

TC 6 fell from Panel B; darker color behind TC pads. 

Panel A is darker than Panel B; more smoke emitting from 
perimeter of Panel A. 

TC 5 fell from Panel B. 

Panel A bracing grid is darker in color than overall panel. 
Panel B bracing grid is lighter in color than overall panel. 

End oftest. 

None -this was a custom test with no prescribed criteria. 

The acquired data is located in Appendix A in graphical and tabular fmm. 

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 3 SwRI Project No,: 01. 16046.01 .403 



FOR: 

CITY OF VANCOUVER 
DEPARTMENT OF PERMITS & LICENSES 

CITY I.D. No. 

_____ 1997 03 20 

(Date) (YY MM 

REQUEST FOR MINOR RELAXA TION/EQUJV ALENCY 

DD) 

Print (Permit Application jumber) 

2001 Nanton Avenue, Vancouver, B.C. 
(Print Address) 

Enclosed Payment $310.00 Cheque No. / / 4: 7 0 lnvoice No. ) I 3 36 Cf .. , 

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 ILS ___ _ Phone No. 682-0388_ 

( l) 

(2) 

DESCRIPTION CODE REFERENCE(S) OF DEVIATION: Subsection "3.2:8.l .8(c) 
{lnclude ali relevant details 11nd l~t aJJ ,compensntoiy features.) 

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

Interconnected Door space protected by fixed vertical glazing to protect occupants of new second Door area. Clause 
J.:Z.8.1.8(c) of the VBBL requires that occupants can travel to egr:ess doorways/exits without passmg close to openings 
(6n1 in sprinklered aoor areas) and Jt ls proposed 10 provide an equlvaJent level of perrormance with nxed vertical 
glazing as summarized below. 

PERMITS & LICENSES DEPARJMENT 

Reg. No.:· ··············--·····,,--~······· (Contirtue Over) 

APR O 7 1997 

PROPOSED EQUlVALENCY IS ORIGINAL TO: .... JZ..t.~Y'::. ... ~·-· 
. COPYTO: . .c.h~.1\\..\-l0$'3 0. 

{Professional Seal) 

D 

D 

REFUSED {for lhe following reason), _____________ _ 

ACCEPTABLE (Subject to,lhe following conditions(s)): • + 
.. ~ ~ M,r/~ ;t~ ~~.-· .t'4'~ 0 

ACCEPT ABLE (A~ proposed) 

cc: Sender/C•qifisd Pz f sulbiilt V 
City Building lnspector 

ksistant Director, Inspection -../ j/'" 
Manager, Building Code Rc~·iew Branch 

Engineer/Plan Chc(ker /It,.,:, · ./ 
Codes Engin«:r v' 

/ ' 
Supervisor, Building Inspection Branch 

Supervisor, Plllfl'lbing & Gas Inspection Branch / 

Sup<:rvisor, Elc-ctrical 1::~lion Branch 
Inspc,etor, D ,6 I d::!._ /?J Branch ~ 

.-,;.., . r 
Others /' 1 ,('. e , Department __.. 

? 
FILE_.,--

(See over) 
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(I) SUMMARY OF MrNOR RELAXAT(ON/EQUIVALENCY (Cont'd,) 

SUMMARY 

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

The west port.ion of the proposed addition will be constructed as a mezzanine in accordance with the VBBL 
tequirements including visual openness to the floor area below and less than I 0% enclosed area on th~ mezzanine. 

• The south and east portions of the proposed addition will have similar' attributes to a mezzanine including Visijal 
openness to the floor areas below. In addition, the new second floor areas are. technically permitted to be pan 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 l bour FRR 
as required. The vertical wall assemblies separating the new floor areas from the adjoining floor areas will consist 
of J 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 fue exposure hazard to the new second floor areas of the building. 
ln 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. 

·• Sprinlders 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 n;port is based oh review of the proposed arrangements for the new fitness/weight room facilities for the Arbutus Club, 
Vancouver, B.C. and application of the applicable Vancouver 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 
ft.re and life safety will be provided. The measures outlined above are based on sound principles of fire protection engineering 
and wj]J 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. _____________ _ _ 
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December 02, 1996 

City of Vancouver 
435 West 12th Avenue 
Vancouver. BC 
VSY 1V4 

Attn: Mr. ~rk Tsisserev, P,Eng. 
Chief Electrical Inspector 

Ref: Arbutus Club Phase ~r 
Our Job #484 

Dear Sir: 

Mahantl/Chu Engineering Ud. 

I PE ~MiTS & L,CEi4St.S Ji:i-·/:..,(rt,lc.l>' 1 

: Rt~g. ht,; ....... , .. ,, . . .. ... -" 

Further to our meeting on site on November 28th 1996, we request 
the following protection as equivalency, for the 12KV feeder. 

The vacuum circuit breaker is set to protect the piece of high 
voltage cable located in the building prior to its termination in 
the main overcurrent protect ive device. 

The length of t.be high voltage cable installed in metal raceway 
(maintenance area) will be further enclosed in a 2 hour rated box 
consisting of gyproc. 

These two features will meet the required fire and shock protection 
intent of the Canadian Electrical Code. 

The room is sprinklered and equipped with heath detectors, that 
will in event of a fire condition provide early warning. 

Yours truly: 

~ s. Mahanti, P. Eng. 
MAHANTI/CHU ENGINEERING LTD . 

ConsolUng Elecuical Engineers 
306 - 1847 Wesc Broadway 
Vancouver, British Columoia 

City of Vancouver - F@JMJ.l6t3f-ffi1 82 of 119 
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FOR: 
Print (Permit Applic11lion Numbct) 

En-closed Payment $ 2sa . oo 

C11Y LD N ;#95-0323 . o. 

CITY OF VANCOUVER 
DEPARTMENT OF PERMITS & LICENSES 

4226 Arbutus 

Cheque No.__.2,_s-=3=-3 __ _ 

PROPOSED BY David Graham - Graham Harmsworth Lai & ASsociates Ltd. -----......... -=-cc....-a..=-a==---.....a.-=:.::=~=====-'==-=-o~ ........ =-=-----=-=--------------
ADDRESS 701-744 West Hastings Street, Vancouver, BC V6C lAS Phone No. 689-4449 

(I) 

(2) 

DESCRIPTJON CODE REFERENCE(S) OF DEVfATION~ Article 3. 4. 4 .1 
[Include all relevant decails and list all com)X.'llSlltory features,] 

It is proposed to protect a door from the pool change room to an adjacent exit 
corridor using a fire rated glazing system with. identical design criteria to a 
previously approved fire rated glazing system for- this project .. 

The only change int.he design criteria is that wood. frames in the door will house 
the wired glass -panels. The doors will. be mounted in steel f-rames . Wood frames 
will oe designed to comply with the minimum requirements of the Vancouver Building 
Bylaw specified i n Appendix A-3 ~3 . l .3 . (3) (b), which specifies density for wood 
frames· j /-'l:HMITS & LICENSES DEPART!-AE:i\fi \ 

/ 

f Reg. No.: ......... _ . .t..::: ....................... j 

I JlW _!_!)~ . . \ 

(Continue Over) 

PROPOSED EQUN ALEN CY IS 
\ 01 
i 

C 
PLEASE REFILM tL:\?RJ~96\EQUIV1 .. DOC 

11,c~ :.: • ...,tu.,-;~ 

(Professional Seal) 

D REFUSED (For the followii;ig reason)_ ~~ DATE:--+--w:.~-P--'--='---

INmALS:---1---......_,,~ ..... •- · __ 

ACCEPTABLE (Subject to tlu: following conditions{s)J~ 
ly::.,::,q e'-'>"'.'::I'~__.r/ :G -ll\f Cu.,,_•s:·e t.-,-,rN 

D ACCEPT ABLE (/\s proposed) 

cc: Scnder/Cc.'ftified Professional 
Citr Duilding Inspector 
Assistant Director, 1nspection 
Mar1ager, B\lilding Code R_5View Branch. 
Engineer/Plan Checker • 

./supervisor, Building Inspection 81:anch 
vl'super,i$or, Plumbing & Gas JnsJX:ctio11 Dranch 

Supervisor, Electric/ Inspection Brancl1 
Inspector, ,!)a.I ~Pf Branch 
Othcrs _________ Dcp11rtmcnl 

Dute 9/ /4r /20 
I f 

Codes Engineer FILE 
(See over) 
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(1) SUMMARY OF MINOR RELAXATION/EQUIVALENCY (Cont'd.) 

....... ,. ,, . 

(3) STAFF COMMENTS AND RECOMMENDATIONS: 

CommentsBy: _____________ AgreedBy:. _____________ _ 
Branch Supervisor ___________ _ 
Date Branch ___________ _ 

Date ____________ _ 



~YOF 
VANCOUVER 

(Please print on pink paper) 

CITY OF VANCOUVER 
OFFICE OF THE CHIEF BUILDING OFFICIAL 
Con,munity Services, 453 West 12111 Avenue, Vancouver, BC, V5Y 1V4 

ALTERNATIVE SOLUTION PROPOSAL 
(In Accordance with Section 2.3 OF Division C of the Vancouver Building By-law) 

6U 4=4:0 ;;lyo 2001 Nanton Avenue, Vancouver, BC, V6J 4A1 _ __July 02, 2008 __ 
Building Permit No. ProJect Address Date 

For office use only {f'D 
Payment S ¢,(fl;, Invoice Number :;; / b 7 0 ?J EQ Number EQ '-/:Od ,50 d,. 

APPLICANT INFORMATION ( Professional Seal) 

Proposed By: __ Kevin Lau, P. Eng., C.P. _________________ _ 

Flrm: ___ Gage-Babcook & Associates ltd •. _______________ _ 

Address: _ 228-1195 West Broadway, Vancouver, V6H 3X5. ____________ _ 

Phone. _604-732-3751 Fax: _604-732-1277 __ _ Email: __ k_lau@gbacan.com __ 

CODE REFERENCE(S) & SUMMARY OF DEVIATION{S) FROM VANCOUVER BUILDING BY-LAW: 
.Sentence 3.1.6.2.( I) of Divisjon B states that "an air-supponed structure shall 110c be located above the first 
storey on any building." Clause 3.1.6.3.(2)(a) states that ··Tent.~ a»d air-supported structures shall not be 
,erected closer than 3 m to other sh·uctures on the same properry except as permirted by Sentences (3) and 
· (4) . . , As a part of the new enhancements within the Arbutus Chili, an air-supported structure .is proposed to be 
built on the second storey of the new structure, which will be erected c]oser that 3 rn to the adjacent structures 
on the same properties. 

BRIEF PROJECT DESCRIPTION: 
The proposed renovations within the Arbutus Club include the alteration and change in use on the basement, 
main and seco11d floor levels. It i.s also proposed to incorporate a minor interstitial floor addition on the tbird 
floor level. A 2 b fuewall will separate the newly added structure (Group A, Division 2) from the existing 
main building (Group A, Division 2). A glazed walkway will connect the existing building to the new addition 
on the second floor level. 

fnr office use only 

PROPOSED ALTERNATIVE SOLUTION IS: 

~CCEPTABLE D ACCEPTABLE (Subject to con~on(s) noted below) 'D REFUSED (For the reason(s1 noteo below) 

cc: Sender/Certified Professional 
Chief BUIiding OffiClal 
Deputy Chief Building Official 
City Electrical Inspector 
Code Development Engineer 

I 1 • .IUL fJ J ;J[)fJR : 

} L0Mr.1umrr SERVICES I 
2.- 0'6 /01/1, 

DATI= I I 

Manager, Processing Centre (Buildings) 
Mana_ger. Bulldlng Inspection Branch 
Manager Plumbing & Gas Inspection Branch 
Other Department ______ _ 

E=rav th \O~~filMOt 
l,tj ~ vi. 

EnglneeriPrcject Coordinator 
District Build ng Inspector 
District Elecncat Inspector 
Sprinkler Plan Reviewer 
FILE 
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SUMMARY OF ALTERNATIVE SOLUTION CONTINUED· 

OBJECTIVE($) OF THE VANCOUVER BUILDING BY-LAW REQUIREMENT(S): 
0 1.2: "An Objective of this By-la, is to limit the probability ihat, as a re, u// of the design or comlru lion of 
the building, u penon in or ad_jacent 10 rhe building will be exposed 10 an unacceptable ri ~k of injury due ro 
fire. The ri 'k of injury due to fire addressed in this By-lt1w i · that cau ·ed by fire or explo ion impacting areas 
beyond its point of origin " 

OS2.2: "An Objective of this By-law i to limit the probability that, as a re ·uh of the de ·ign or constructron of 
the building, a person in or adjacem 10 rhe building will be expo ed ro an 1maccepwble risk of hifury due tv 
. tn,ctura/ failure. The risk of injury clue to truclural failure addressed in thi~· By-Im I rhat caused by loads 
bearing on the building that ex_ceed the loadbearing propenies of the uppm·ting medium. " 

P3.l : ''An Objective of thi · By-law i, lo /imir lhe probability that. as a resulr of 1he le ign or con truccion <?f 
the building, adjacenl building. will be expo. ed ro an unucceptable ri k of damag due ro fire. The ri k vf 
damage fo a lj,a enr buildings due to fire ddre 8ed in 1hi By-law i\' that cau ·ed by fire 01 explo.sio11 
impacting areas beyond the building of origin " 

OS3. 7: ''An Objective of this By-law i., ro limit the probability that, as a r11 ·uh of the design or construction of 
the building, a per on in or adja ent to the building will b exposed Jo an unacoep1ab/e risk of injury du , to 
hazards. The ri k of injury due to hazard addres ed in this By-law is th(l( caused by per ons being delayed in 
or im eded rom movin to a afe lace durm .. 

SUMMARY OF MITIGATING FEATURES: 

The propo d air-supp rted structure is not expected to create a hazard to U1e public due to following 
mitigating features : 

a) on-combustible n truction of th xisting and new building 
b Both the existing and ne building are fully sprinkJered; 
c) Air-supported structure has low fir lo d. low ccupancy load along wilh sufficienl exit 

apacity. ponable fir xtinguisher as per By-law, fire accc s as per By~law; 
d Emergency air supply~ 
e Low stru tural load; 
f) Full perimeter fencing; 
g) Warning device; 
h Water curtain sprinkler system~ and 
i) Fire shutters. 

ANALYSIS AND EVALUATION TO VALIDATE ACCEPTANCE 
Loi Combu tible Loads: ince the proposed air- upported structure will solely be used as tennis courts. and 
will not b provided \.vith any kind of eating arrangements. 1t is th refore expected lhat this facility will 
contain av ry aegligibJ amount of combustible toads. 

Ignition ource: One of the potential sources of ignition in this structure would be the lighting. The I ighting 
fixtures will not be supp rted or susp nded from the fabric truclure. The \; ill be of floor mouJ1ted portable 
·tandard type. ince lhe lighting will not come a r ss the direct conta t with the fabrics, it is very unlikel that 
!.he ignition will occur within a reasonable period of time. 

Low Occupant Load: Occupancy f the air-supp rted structure shaJJ b limiled to only Lennis fonctio . The 
nonnaJ averag_e occupant load of this structure vilJ not be more than 20 persons with a to foreseeable 
maximum number of ccupant load of 40 perso , on a rare occasion during the summer months especially 
when a demonstration or match play could oc ur. But in th mmer. Lhc air-supported structure wi.11 not be in 

lace. 
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ANALYSIS ANO EVALUATION TO VALIDATE ACCEPTANCE: (Continued) 
Emergency Air , upply. Article 3.1.6.6. doe not re UIIe an_ mergency air uppl) system co be installed 
within an air- upported structure. if Lhe oc upant lo d served by that structw·e is n 1 mOrt! than 20 persons. 
An emergency air supply system will still b~ prov1ded in the proposed bubble struclure in order to ensure a 
high level of life safety in case of an cmergenC) 

Low trucrural load: The propo ed air-supponed trucuue is not exp I d t contain a ignificant amount o · 
lTUctural load a11d will not be in place during the swnmer months. Th deck o er the P-1 floor Jeve1 has b en 

designed to rec"ive and support the loads imposed by tl1 pr posed air-support d tru lure. 

Full Perimeter Fencing · Fencing will pro idc a full urr und t tb • air- upported ~ tru tw·e on th dc~k I lhe 
second floor. The height of the fenc111g will t)pically be 11 ft 3.35 m} above the tenni c tnt surfi ce. hou1d 
a collap e occur, the fencing ,vill block the stru turc from draping down the outs1d · o the building. \•hich 
will ensure that "'gre s routes rem~ in unblocked at the time of emergency. 

Warnfng Devi e. An audible , arning device will b iru,-talle<l to warn occupants ol • n impending collaps of 
lhe rur~supported structure. 

Water Curtain ,prinklers: The int nt of the By-la i to protect the Lructures from una ceptablc le, els o 
radiation or flame spread through the unprote teJ openings in the ev nt of a fire odginating within cith1,;r the 
air-supported rructure or the adjacent buildings. The propo ed alt "mati e solution addresse Lhe intent by 
pro iding a waler curtain that has been documenlt:d by Heselden & I linkfoy 10 be capable of absorbing o0% lo 
70% of the in idcnt radiation emitted from a fire urcc. The acti at1 n of the water curtain will als pr veut 
flame pread from the building int the exterior. 

Fire 'hurter lo addition to the ater curtain ·prinkler system, the glazed openings Jong Lhe expo ·d ·ide of 
the existing building will b protccteJ with fire .,huner . These redumlw.H sa1i ty m~asures will minimize the 
chances of sprl;lading fire between the air-supported structure and the adjacent buildings. 

n the basis of the foregoing, it is the opinion of the proponent tha1 the prop cd alt.ema ht: elution 
de cribed in this r port wiU pro 1de al least the same I el protection as required by the corre~ponding By­
}a\ requirement . Where installed iu conformance with the requirement of this report, the altemati e lution 
will satisfy the functional requirem nts (F03 Fto, r12. F20. and F36) of enlen c 3.l.6.2.(1 ) and Clause 
3.1.6.3.(2)(a). Division B of the VIlBL. Plea e re er to the OBA ic\ltemative Solution Rep rt, r.lat~d .lune 17 
2008 for detailed discussion on the proposed ltcmative lution fc turc:,,. The pr ro ed aJternau c ·olution 

ro·ect s cclfic and shalJ not be inte reted as establi hing a r cedcnt for fulurc tn:itallations. 

For office use only 

STAFF COMMENTS AND RECOMMENDATIONS· 
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Alternative Solution - Air-supported Structure 
Arbutus Club Renovations and Addition 
GBA File No. 070901 

Page 1 

July 02. 2008 

1.0 INTRODUCTION 

Gage-Babcock &Associates Ltd. (GBA) has been retained by Omicron AEC Ltd., to provide 
Building By-law consulting services, and to develop an alternative solution for tbe 
construction of the proposed air-supported structure that will be located on the second storey 
of the new addition and will be erected closer than approximately 3 m to the adjacent 
structures. The analysis will be based on the 2007 Vancouver Building By-law (VBBL). 
Building construction design details for the renovations and addition of the Arbutus Club 
have already been discussed in the GBA By-law Compliance Report submitted on April 23, 
2008. 

2.0 BUILDING INFORMATION 

3.0 

2.1 Size and Construction - £xisting 

Major Occupancy: Group A, Division 2 

Building Height: 

Building area: 

Construction: 

Fire Protection: 

3 Storeys and Basement 

8057 m2 (211
d Level Area) 

Noncombustible 

Sprinklered 

2.2 Size and Construction - New Construction 

Major Occupancy: Group A, Division 2 

Building Height: 2 storeys + Parkade 

Building area: 3420 m 2 

Construction: 

Fire Protection: 

Noncombustible 

Sprinklered 

CONSTRUCTION REQUIREMENTS FOR AIR-SUPPORTED STRUCTURE 

3.1 Means of Egress 

The proposed air-supported structure will be provided with sufficient means of egress 
in conformance with Sections 3.3. and 3.4. of the VBBL. 
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3.2 

3.3 

3.4 

Restrictions 

Section 3.l.6.2. oftbe VBBL requires that "an air-supported structure 

1) shall not be located above the first storey on any building. 

2) shall not be used for Groups B, C, or Group F. Division 1 major 
occupancies or for classrooms. 

3) shall be design,ed as open floor space without interior walls, 
mezzanines, intermediate floors or similar construction. '' 

The proposed air-supported structure will be located on the second storey of the new 
building, will be used for Group A, Division 2 major occupancies, and will be 
designed as open space without interior walls, mezzanines, intermediate floors or 
similar construction. It will therefore satisfy all the requirements of Section 3.1.6.2., 
except the fact that it will be located on the second storey. An alternative solution is 
proposed (please refer to Section 4.0 of this report) in order to justify that the 
proposed location, along with other mitigating features, will provide at least the same 
level oflifo safety and property protection required by Sentence 3.1.6.2.(1) of the 
VBBL. 

Clearance to Other Structures 

Sentence 3.1.6.3 .(2) states that "Tents and air-supported structures 

a) shall no/ be erected closer than 3 m to other structures on the same 
property except as permitted by Sentences (3) and (4), and 

b) shall be sufficiently distantfrom one another to provide an area to be 
used as a means of emergency egress. ,. 

The proposed air supported structure will be erected approximately 3. 0 m to the new 
building and approximately 1.2 m to the existing builcling at the northwest corner. An 
alternative solution is proposed (please refer to Section 4.0 of this report) in order to 
ensure that the proposed location, along with mitigating features, will provide at least 
the same level of life safety and property protection required by Clause 3 .1.6.3 .(2)( a) 
of the VBBL. 

Clearance to Flammable Material 

The ground enclosed by the proposed air-supported structure will be cleared of all 
flammable materials of vegetation that will spread fire, according to Clause 
3.J .6.3.(2)(b) of the VBBL. Toe type of roof systems installed at the Arbutus Club 
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4.0 

3.5 

3.6 

would be c lassified as 'Class A' roof coverings. These r oof coverings are not 
ex.p_ected to spread fire to fue proposed air-su_pported structure. 

Flame Resistance 

The materia1s used in connection with the proposed air-supported structure wiJl 
conform to CAN/ULC-S109, "Flame Tests ofFlame-Resistant Fabrics and Films." 

Emergency Air Supply 

According to Sentence 3.1.6.6.(1), the proposed structure is not required to be 
equipped wi th an emergency air supply system. 

ALTERNATIVE SOLUTION - LOCATION OF AIR-SUPPORTED STRUCTURE 

4.1 Introduction 

4.2 

4.3 

An air-supported structure is proposed to be built on the second storey of the new 
structure as a part of the new enhancements within the Arbutus Club. As a 
consequence of the proposed location, the proposed structure will be erected closer 
than 3 m to the other structures on the same property aod is located above the first 
storey. 

By-law Requirements 

Sentence 3.1.6.2.( 1) of Division B states that "an air-supported structure shall not 
be located above the first storey 011 any building. " 

Clause 3.1 .6.3.(2)(a) states that "Tents and air-supporJed strucrures shall not be 
erected closer than 3 m lo other stn.ctures on the same property except as permitted 
by Sentences (3) and (4) ." 

Application 

Sentence 3.1.6.2.(1) applies to the location of air-supported structures with respect 
to building storeys, when such structures are used as buildings described in Sentence 
1.3.3.2.(1) ofDivision A. This also applies when air-supported structures are used 
as buildings to which Part 9 applies, as stated in Sentence 9.10.1.2.(l). 

Clause 3. l .6.3.(2)(a) applies to the spatial separation, from other structures on the 
same property, of tents and air-supported stnictures used as buildings described in 

City of Vancouver - FOi 2019-696 - Page 93 of 119 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Alternative Solution - Air-supported Structure 
Arbutus Club Renovations and Addition 
GBA File No. 07090 l 

Page4 

July 02, 2008 

4.4 

Sentence 1.3.3.2.(1) of Division A, except as provided in Sentences 3.1.6.3.(3) and 
( 4 ), which apply when there is no public occupancy and a limited ground area. This 
also applies when air-supported structures are used as buildings to which Part 9 
applies, as stated in Sentence 9.10.1.2.(1). 

Intent of the By-Jaw Requirements 

The intent statements of Sentence 3.1.6.2.(1) are as follows: 

a) 

b) 

c) 

d) 

To I imit the probability that coJLapse of the structure will trap persons 
within the structure in an emergency, which could lead to excessive 
delays in evacuation, which could lead to harm to persons. 

To Limit the probability that collapse of lhe structure will lead to the 
structure draping down the outside of the building, which could lead 
to the blocking of exits from the building in an emergency, which 
could lead to harm to persons. 

To limit the probability that collapse of the structure will lead to the 
structure draping down the outside of the building, which could lead 
to the blocking of exits from the buiJding in an emergency, which 
could lead to emergency responders being unable to access the 
structure in a timely manner, which could lead to ineffective 
emergency response operations, which could lead to harm to persons. 

To limit the probability of inadequate anchorage of the structure lo 
the ground or basement, which could lead to collapse of the structure, 
which could lead to harm to persons. 

The intent statements of Clause 3.l.6.3.(2)(a) are as follows: 

a) 

b) 

To exemptsuchstructuresfrom the application ofSubsection3.2.3., 
if certain conditions are met to provide an acceptable level of 
protection. This is to limit the probability that a fire in a tent or air­
supported structure will spread into another structure on the same 
property, which could lead to harm to persons in the building, and 
that a fire in a building will spread into a tent or air-supported 
structure, which could lead to harm to persons in the tent or air­
supported structure. 

To exempt such structures from the application ofSubsection3.2.3., 
if certain condjtions are met to provide an acceptable level of 
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4.5 

protection. This is to limit the probability that a fire in a tent or air­
supported structure will spread into another building on the same 
property, which could lead to damage to the adjacent building. 

Objectives and Functional Statements 

Division B, Article 3.9.1.1. lists two Objectives (0S2.2 and OS3.7) and four 
Functional Statements (Fl0, Fl2, F20, and F36) for Sentence 3.1.6.2.(1) of the 
VBBL. Division B, Article 3.9 .l .1. lists two Objectives (OS 1.2 and OP3. 1) and one 
Functional Statement (F03) for Clause 3.l .6.3.(2)(a) of the By-Jaw. 

4.5.1 Fire Safety 

An Objective of this By-law is to limit the probability that, as a result of the 
design or construction of the building, a person in or adjacenl to the building 
will be exposed to an W1acceptable risk of injury due to fire. The risk of 
injury due to fire addressed in this By-law is that caused by: 

0 S1.2 

4.5.2 Structural Safety 

"fire or explosion impacting areas beyond its point of 
origin" 

An Objective of this By-law 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 the structural failure. 
The risk of injury due to structural failure addressed in this By-law is that 
caused by: 

0 S2.2 "loads bearing on the building that exceed the 
loadbearing properties of the supporting medium. " 

4.5.3 Protection of Adjacent Buildings from Fire 

An Objective of this By-law is to limit the probability tha~ as a result of the 
design or construction of the building, adjacent buildings will be exposed to 
an unacceptable risk of damage due to fire. The risk of damage to adjacent 
buildings due to fire addressed in this By-law is that caused by: 

OP3.1 ·'fire or explosion impacting areas beyond the 
building of origin. " 
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4.6 

4.5.4 Safety in Use 

An Objective of this By-law is to limit the probability that, as a result of the 
design or construction ofthe building, a person ill; or adjacent to, the building 
will be exposed to an unacceptable risk of injury due to hazards. The risk of 
injury due to hazards addressed in this By-Jaw is that caused by: 

0 S3.7 "persons being delayed in or impeded from moving to 
a safe place during an emergency . . , 

4.5.3 Functional Statements 

The Functional Statements assigned to Sentence 3.1.6.2.(1) and Clause 
3.l.6.3.(2)(a) are summarized as follows: 

F03 

FlO 

F12 

F20 

F36 

"To retard the effects of fire on areas beyond its point 
of or;gin." 

"To facilitate the timely movement of persons to a 
safe place in cm emergency." 

''To facilirate emergency response." 

"To support and withstand expected loady; and 
forces." 

"To minimize the risk that persons will be trapped in 
confined spaces. " 

These Functional Statements are not in and of themselves quantitative measures of 
performance, but are considered to be satisfied by the acceptable solutions of 
Division B of the By-law. Therefore. if it can be demonstrated that 1.he proposed 
alternative solution can fulfill the above Functional Statements in a manner 
consistent with those of the acceptable solution of Division B of the VBBL, then tbe 
Objectives of Sentence 3 .1.6.2.(1) and Clause 3. l .6.3.(2)(a) will have been achieved. 

Proposed Alternative Solution 

The proposed air-supported structure is not expected to create a hazard to the public 
due to following mitigating features: 

a) 

b) 

Non-combustible constmction of the existing and new buildings; 

Both the existing and new buildings are fully sprinklered; 
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c) Air-supported structure has low fire load, low occupancy load along 
with sufficient exit capacity, portable fire extinguishers as per By­
law, fire access as per By-law; 

d) Emergency air supply; 

e) Low structural load; 

f) FuJl perimeter fencing; 

g) Audible warning device; and 

h) Fire shutters. 

It is also p roposed to provide a water curtain sprinkler system in order to protect the 
air-supported structure from the fire originating in the adjacent structures. and 
similarly to protect the adjacent structures from a fire originating within the air­
supported structures. Please refer to Appendix A of this report for the proposed 
location of the water curtain sprinkler system. The water curtain sprink.lers will have 
the following features: 

Sprinkler Requirements 

Sprinkler Type Quick Response, ½ inch orifice. 

Spacing Sprinklers will be spaced on 6 ft (1.8 m) centres 
with a maximum space of3 ft (0.9 m) from the end 
of the row to the edge of the opening. 

Freezing Protection Sprinklers will be protected against freez1ng 
according to the NFPA 13, 1999. 

Flow Rate 5 USgpm/ft with mi aim um of 30 USgpm per head. 

Baffles Cross baffles will be provided between any 
sprinklers c loser than 6 ft. (1.8 m). 

Design Standard NFPA 13, 1999 

Zoning The water curtain sprink:Jers will be zoned as a 
separate system from the floor area sprinklers. 

Hydraulic Calculations Hydrau1jcally designed to accommodate: 
- the floor area system demand, 
- water curtain sprinklers in this design area, and 
- hose stream allowance. 
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4.7 Discussion on Alternative Solution Features 

4. 7.1 Sprinklered Noncombustible Construction 

Both the existing and the new buildings are of noncombustible construction. 
They are also fully sprinklered in accordance with the NFPA-1 3, 1999 
requirements. 

4. 7.2 Low Combustible Load 

Since the proposed air-supported stmcture will solely be used as tennis 
courts, and will not be provided with any kind of seating arrangements, it is 
therefore expected that this facility will contain a very negligible amount of 
combustible loads. 

4. 7.3 Ignition Source 

One of the potential sources ofignition in this structure would be the lighting. 
The lighting fixtures will oot be supported or suspended from the fabric 
structure. They will be of floor mounted portable standard type. Since the 
lighting fixtures will not come in close contact with the fabrics, it is very 
unlikely that the ignition will occur within a reasonable period of time. 

4.7.4 Low Occupant Load 

Occupancy of the air-supported structure shall be limited to only tennis 
functions. The normal average occupant load of this structure will not be 
more than 20 persons with a total foreseeable maximumnumber of occupant 
load of 40 persons on a rare occasion during the summer months, especially 
when a demonstration or match play could occur. But in the summer, the air­
supported structure will not be in place. 

4.7.5 Emergency Air Supply 

Article 3.1.6.6. does not require any emergency air supply system to be 
in.stalled within an air-supported structure, if the occupant load served by that 
structure is not more than 200 p ersons. An emergency air supply system will 
still be provided in the proposed bubble structure in order to ensure a high 
level of life safety in case of an emergency. 
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4.7.6 Low Structural Load 

The proposed air-supported structure is not expected to contain a significant 
amount of structural load and wi1 l not be in place during the summer months. 
The deck over the P-1 floor level has been designed to receive and support 
the loads imposed by the proposed air-supported structure. 

4.7.7 Full Perimeter Fencing 

Fencingwill provide a full surround to the air-supported structure on tbe deck 
of the second floor. The height of the fencing will typically be 11 ft (3.35 m) 
above the tennis court surface. Should a collapse occur, the fencing wi.ll block 
the structure from draping down the outside of the building, which will 
ensw-e that egress routes remain unblocked at the time of emergency. 

4.7.8 Warning Device 

An audible wamjog device will be installed to warn occupants of an 
impending collapse of the air-supported structure. 

4. 7.9 Sprinkler Protection 

The intent of the By-law is to protect the structures from unacceptable levels 
of radiation or flame spread through. the unprotected openings, in the event 
of a fire originating within either the air-supported structure or the adjacent 
buildings. The proposed alternative solution addresses the intent by providing 
a water curtain that has been documented by Heselden & Hinkley to be 
capable of absorbing 60% to 70% of the incident radiation emitted from a fiie 
source (please refer to Appendix B of this report). The activation of the water 
curtain will also prevent flame spread from the building into the exterior. 

4.7.10 Fire Shutters 

In adrution to the water curtain sprinkler system, the glazed openings along 
the exposed side of the existing building will be protected with .fire shutters. 
These redundant safety measures will minimize the chances of spreading fire 
between the air-supported strucnue and the adjacent buildings. 
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4.8 

4.9 

Maintenance Requirements 

The proposed alternative solution measures consist of water curtain sprinkler 
protection, fire shutters, warning device, full perimeter fencing etc. that require 
periodic maintenance. The inspection and maintenance will be provided in order to 
maintain the effectiveness of the proposed alternative solution features. 

Concluding Opinion 

On the basis of the foregoing, it is the opinion of the proponent that the proposed 
alternative solution described in this report will provide at least the same level of 
protection as required bythecorrespondingtheBy-law requirements. Where installed 
in conformance with the requirements of this report, the alternative solution will 
satisfy the functional requirements (F03, Fl 0, Fl 2, F20, and F36) of Sentence 
3 .1.6.2.(1) and Clause 3 .1 .6.3 .(2)(a)i Division B of the VBBL. The qualifications of 
the proponent are included in Appendix C of this report. The proposed alternative 
solution is project specific and shall not be interpreted as establishing a precedent 
for future installations. 

This report ,vas prepun:d by Oage-Bubcm:k & Aswciates Ltd. (GBA) for our client. The material herein rejleciS GJJI! '.I' bes1Judg111enc tn frg}ll of 
the information avaf/able to 11 al /he time of preparaho,r. GBA accepts no respo,rsibility for damages. if arry, suffered ll)I any thfrd part as a result 
of use ofthecontems of this report without aulhori=atlonjrom GBA. OBA shall not beheld responsible/or any alrernali~e solulionsstated m this 
report witho111 written acceptance of same by the applicable AuJhurJty Eil1'Ving Jurisdic1/on. It ,s the responsibtHty of ihe registered professionals 
of record to incorporate building code measures described herein. mciuding alterna11ve solurions, into /lie de!,·1g,1. bu,ldingpermita11dco11str11c11on 
documents. 
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Jlfeasurernents of the Tran mission of 

Radiation Through Water Sprays 

A. J. M. HESELDEN and P. L. HINKLEY 
British Joi~ Fire Research Orgcm,iz.ation 

The effectiveness of water spray curtains in preventing -fire spread 
depends on the amoW1t. of thermal radiation transmitted through 
the spray. Tbe autbora have measured the t:rans.mission of hid.ia­
tion through spray curtains from a sprinkler and a nozzle producing 
a flat spray at both high and low water pressures. They conclode 
that wit.b propel;' nozzles, a water curtain of low transmis.sion could 
·be produced from water flows comparable with tbose of sprinkle; 
ins talla. tio ns. 

IN CONSIDERING water curlaio.s as a m~ of preventing spread of 
£re within buildings, it. is necessary to know the amount of thermal radi­

ation which would be transmitt~ through such curtains. Measurements 
have accordingly been made of this transmission for the spray from a 
sprinkJer, and from a small nozzle gi"-ing a fan-shaped spray. The results 
a.re compared with data pablished:for other nozzles. 

TRANS.MISSION THROUGH A FLAT SPRA .Y 

The transrnissirm through the spray from a nozzle consisting of a Bray 
266/5 bur.::ie!" (intepded for use a1 a bzt•s wing burner) was measurea l•y 
meens of a radiometer1 receivmg radiation from a Scbwank gas radiant 
panel either directly, or after passage through the spray (see Figure 1). 
The radiometer was 19 cm below the nozzle which pointed vertically down­
ward and produced a fiat spray increasing in width from 5 cm to 8 cm at 
the radiometer height as water pressure was increased from 1.1 psi to 2.6 
psi (0.07 to 0.18 atmo.spberes) and nozzle flow increased from 9.7 ml/sec 
to 16 ml/sec. The hot refractory surface of the panel measured about 
12 ctn wide and 17 cm high, and ran at B00°C to 850°C. This temperature 
was high enough to produce a wavelength-intensity distribution com­
pat::1.ble with that from large fires. Tho results are given in Table 1. 

Non:: Tbe followi.a-g equivalecta may be helpful in ~rusing thi!i pnper. l an -
.394 in.; l m -3.23 f,;; l .ntmosphere .. 14_7 psi; temperature (°C) +17.78 X l.8 -
tompeo1ture (°F): l millil.iter po:-~ond -.0159 gpm; l cal/sec/cm'• 13.272 Btu/hr/ft•. 

130 
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Figure l. Layou.t of oppo.rcJ.u.s for floi spray mei:uuremenl.S. 

Numl,er 
of 

ru;,::z!.,:~ 

3 

T.ULEL Results wiih Flat Spray 

Watu pressure 

,:;r,1-',g )' psi 

6 1.1 
9.5 1.8 

12 2.3 
H 2.5 
13.5 2.6 

12 2..3 

TR ANSMISS ION ':"HROUGH A 
SPR INKLER S PRAY 

Radiation 
b-on.sm~su,r, 
(pa «n.t) 

9S 

93 

90 

88 

88 

JJJ 

The sprinkler was a spray-type pendent v ersion, mounted 2.75 m 
· 9 ft) from the floor, and operated at pressures of 50 psi and 6.5 psi (3.4 atm 
and 0.4 atm respectively). A Schwank gas radiant panel was used as a 
radiation source. The panel was viewed by a Land tot.al-radiation, nar­
row-angle pyrometer with an arsenic-tt-isulfide lens giving substantially 
constant and high transmission to 9 microns and some transmission to 
11 microns. The radiant panel and pyrometer were set up 1.4 m above 
the floor on opposite lrides of the sprinkler spray (see Figure 2J. 

The pyrometer was aligned to v.iew the panel, and readings were taken 
of tlte pyrometer output before, during, end after operati011 of the sprin­
kler spray. Measurements were made with the line joining pyrometer 
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Fig~ 2. ~ut of apparo1Js.$ for 6prirvuu $pray tnec.surcmu.ts. 

and panel intersectmg a vertical line passing t.brough the sprinkler and also 
with the pyrometer moved to one side so I.hat the transmission th.rough 
outer parts of the spray could be determined (see Figure 2). 

The sprinkler spray induced conmderable air movement in thP. labon­
tory aud the panel was coc.led slightly. The radiation from the panel was 
therefore monitored by p :zdion:ieter and corrections were made for the 
cooling oftbe panel Values obtained for transmission are given in Table 2. 

.JO INT FIRE RESEARCH ORGANIZATION 
RESULTS 

The transmission (T) of unit intensity of radiAtion incident on a layer 

Watu 
prti,;s11r-e 

Al sprinkl,u 
(psi) 

50 

6.5 

• &peat nperi.mcots. 

TABLE 2.. Result.$ with Sprinklu Spray 

D istaTU:t1 of 
radiation palh 
/rom fH!rtkal 

line from T rarurn iu ;,,,. 
sprin;Jer of rodiati<Jn 
(meter{sJ) (per OClll) 

0 9, 10· 
0.52 s. u · 
l .01 -4 6 
1.59 78 

0 5S 
0.52 72 
1.01 8-4 
1.59 95 

Qdj 
(g/cm/s,x:) 

12.3 

8.8 
4.9 
2..9 

6., 
5.5 

3.3 
L2 

t Toul rate or water .Bow for unil width of !'lpray. 
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ltuJialiun Thruugh \\'uler Spni.:,~ 

of L<>lally absorbing particles can be expressed' as the Lambert-Beer Law: 

r .._ e -,.,, (1) 

where q is the exlinction cross-section of a single particle, N is the number 
of particles per unit volume, and d is the layer thickness. 

For a pencil of radiation 

q=-rr 

where r is the drop radius. Also, if all particles are the same size 

Q 3 
N=--

u 4.irr 

·where Q is the volume flow rate through unit horizontal area and u is the 
downward component of drop velocity. 

Therefore 
30d 

T=e-..;; 
(2) 

Neither the downward velocity compone:ot nor the size distnbution of the 
drops is kllowu for the spriclde.r, s:, tha,; the results cannot be con-elated 
in terms of equation (2). However, if u and r were const:mt for all drops 
from both jets, then 

T=e-A.Qd 
(3) 

where A is approximately constaiitfor a given spray operating at a given 
nozzle pres5ure. In most real sprays. A is not quite constant for all radiation 
paths since l' and rare not the same in a.ll parls of the spray; thus A should 
vary with water pressw:e at the nonle since higher Ptes.5UI:eS .wilJ give 
smaller drops. The factor Qd. has a considerable practical importance since 
it is the total rate of Bow of water in the spray for unit width. Approxi­
mate values of Qd for the sprinkler t;pray were obtained by conversion of 
the water distribution measured in the standard J oint Fire Research 
Orga.uzation sprinkler tests to the di.st1ibution at the height of measure­
ment (1.4 m). 

The fraction of the total water output from the sprinkler, falling with.in 
a given radius at a pressure of 50 psi, was very simil81' to that at a pres.sure 
of 5 psi. The distribution for a pressure of6.5 psi could, lherefore, be foUDd, 
since sprinkler discharge is nearly proportional f.o the square root o( Bow­
ing pres.;ure_ 

ln Figure 3 Jog T has been plotted against the factor Qci. The sprinkler 
spray transmission for a pressure of 50 psi is lower than that for a pres­
sure of 6.5 psi, presumably because I.he higher pressure pr-educes smaller 
drops which, according to equation (2), give a spray of lower transmission. 
The best lines through the points do not pass lhrougb the origin, probably 
because tbe drop si?e distribution is not the SS.J:De for the radiation paths 
through different parts of the spray. 
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The transmission values obtained with the,(:iat jet were high presumebls 
because the drops were large, At the low pressures used, the jet produced 
a smitll sheet. of water bn-.aling up into drops 

SO.ATrERL"'lG OF RADIATION 

Before pyrometer reaciins~ ~~- taken to meesu.--e the transmission of 
heat through the sprinkler· spray, it was necessary to know whether scat­
tering of radiation by the SJ)ray was important. The scattering can be 
estima-ted if the droplet size fa known. 

The product (vr) can be ohtained from the slope of the Beet Law rela­
tion (Equation 2, as plotted in Figure 3). Since the downward momentum 
of the water spray is largely destroyed by the deflector plate, the upper 
limit to the dovroward component of velocity is that due to free fall under 
gravity, whic-.h, neglecting air dng, ia 525 cm/sec for a drop falling 1.4 t::1 

from rest. F'rom the value o! ur we can now obtain a lower limit for the 
ave.rage drop radius of 0.007ii cm for the spray at 50 psi. This rad:ius is 
comparable with those of drotis from various nozzles used by Rasbash and 
Rogowski_• They obtained lnttss median drop radii between 0.015 cm and 
0.15 cm. 

The fraction absorbed of a narrow beam of radiation incident on a 
single -drop of radius 0.0075 <:m can be found from the relation giveo by 
Thomas.: For a source at 800° C, a value fork (tbe absorption index) of 
120 per centimetar was calculnted, giving a fraction of incident radiation 
.absorbed of 0.75 and this would be even higher for the actual drops which 
are, in fact, larger. The remaining 25 per cent is reflected and transmitted, 
but not in the direction of the incident beam. Thus, in the sprinkler spray 
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.Rndiu lion Through ~ 'ater Spr-ay:s 135 

experin,ents soine radiation which was receiv~ by the pyrometer before 
the spray was turned on is scattered ou.tside the field of view of the py­
rometer, but may still penetrate the spray. The effective transmission of 
radiation from an extended source to an extended receiver is, therefore, 
underestimated by the pyrometer. Table 3 gives the estimat~ transmis­
sion of radiation from an extended source for two source temperatures 
a.ssuming: 

• lo these experiments, none of the scattered radiation was received 
by the pyrometer. 

• In the case of the extended source all the scattered radiation is scat­
tered in a fonvs.rd direction, a.nd penetrates the spray. No account b.a.s 
been taken of tl:>e increase in extinction area of. t.he drop as the source be­
comes larger, from .,..,-1 for· a nan-ow beam of radiation to 2r~ for a.o i.o.fin.ite 
source. The transmission for an extended source is, therefore, likely to be 
smaller than the values giveo in Table 3 and the absorption larger. 

TABU: 8. E.stimaied EquivaJ.ent 1'ra.Mmissum lrom o.n Extended Source 
· Water Pressure 50 psi 

.Absorption 
inde:::r (k) 

(per centimeter) 

A~so:-ption of 
norrnw becu., 
irciti:nt r,r. c 
sf11gl..i drop 
(per cen.t) 

800" C 
Sou1'01! 

l,000" C 800"' C 1,00()" C 
&,µroe Sew-re Source 

120 93 75 65 

Tmnsmi.ssum. 
tho.I. would be 
mec.sured by 

tJic pyromdu 
(per cent) 

BOO" C 
Sow-a: 

5 

10 
25 
60 

90 

Estimated equiucltn.t 
h-rwsm Ui$ ian f rorn 

an a!t!nde<! 
ISOu.rte 

(,xr<:rnL) 

800° C 1,000" C 
Sowa: Source 

29 38 
33 ,2 
4~ 51 
63 67 
92 93 

RESULTS OF OTHER WORKERS 

Seekampc and Schuler mes.sured the trans~nissiou of radiation from w1 
extended sou:-ce through water curtains formed from a number of spray 
heads mounted at short distances apart on pipes. Seekamp used only one 
water pressure (2.5 atm). Schuler varied water flow independently of 
pressure by increasing the number of pipes; thus Qd can be taken as the 
rate of volume flow of water per unit length of curtain. Schuler measlll'ed 
radiation transmission, drop size distribution and drop velocity of water 
curtains ana has presented his transmission values as a function of the 
dimensionless variables of Equation 2. His results, simplified to the form 
of Equation 3, are plotted in Figure 4 which shows only the transmissions 
quc;;ted by Schuler where the flow of water was varied independently of 
pressure. Si::nart' measured radiation transmitted by water sprays from 
various nozzles operating at various pressures using a pyrometer and a 
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Figun 4. E/f e:ct of I.OOLl:r pn:s.su~ on 1M amowtl of radiant Aet:il obscrbed by wolu sproys. 

3-ft-square radiant panel as radiation source. He found th.at the radiation 
tI1m.5mission could be as 1ow S.F, 5 perbmt for 100 psi, but it is difiicult to 
compare his results with those quoted because of differences in geometry. 
The radiation path was horizontal, through horizontally directed sprays 
and in the d irection of the sprays, and it is difficult to calculate values 
for Qd. 

EVAPORA'l'ION OF DROPS 

For low values of Qd and high intensities of radiation, evaporation of a. 
substantial fraction of the spray can take place. The fractional absorp­
tion by the drops io the lower portions of the spray is then less than for 
lower radiation intensities smce from Equation 1 as q becomes smaJler, 
T becomes larger even if no drops are completely evaporated. Since the 
air in the spray is not heated one would e-cpect rondensatioo to fonn cl:,uds 
of very small.droplets, which would scatter radiation rather than absorb it. 
Water vapor would also absorb radiation. These aspects have not yet 
been studied. 

If we consider a 10 ft X 10 ft radiation source and an intensity of 
4 caJ./cm.1/sec the. total radiant heat emitted is 10 X 10 X 144 X 2_541 X 4 
or 370,000 cal /se<:. T)le ma.ximwn possible heat absorption by water 
at 20• C converted to steam at 100° C is 620 cal/g so that the minimum 
amount of water necessary for complete absorption of Lhe radiation is 
370,000 60 1 

620 
X 

454 
X 

10 
or 8 gpm. Thus, the substantial fractional absorption 

that is possible by sprays producing 10 to 30 gpm over a 10-ft length, such 
as sprinklers, would be expected to evaporate a correspondingly sub-
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stantial part of the flow but still leave a significant quantity of waler 
reaching the floor for extinguishing or suppressing fire. 

GENERAL DISCUSSION 

ln Figures 3 and 4 it can be seen I.hat for any given nozzle and water 
pressure, transmission of heat falls= the rat.e of .flow of water in the radia­
tion path increases, bµt the results ace not sufficient to ~dicat..e the exact 
form of the re1ation. For any given nozzle, transmission falls as water 
pressure increases, ev~o when the rate of flow d~ ool change (Figure 4) . 
This is to be expected from Equation 2 since higher pressures will tend to 

produce smaller drops and the value of 
4
3 

will therefore increase. 
V'I'-

CONCLUSIONS 

The rE;Sults suggest th.at, provided a high pressure was used, a water 
curtain produced by a water flow of 3 gal/ft/mih could absorb at least 
·50 to 55 per cent of incident radiation from sources at 800° C to 1,000" C, 
and a curtain produced. by a flow of 4 to 5 gal/ft/ min couJd s.bsorb a t. las.st 
60 to 70 per cent of incident radiation. Further experiments are desirable, 
and ettentio-a should be giveu ~) nozzle design, s:nc.-e this apJ)l!o.rs to be 
criticaL 

Nore: The work described herein forms ;,art o( the prog'l".am of the Brituh Joi.ot 
Fire Research Org:an.wition of the De.,Partment of Scientific: nnd Induslrial Research 
ao& Fire Oflices' Committee; ·tbe·paper is published by pern,isaion of the Di.rector of Fire R~rch. 
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msTORY & QUALIFICATIONS 

Gage-Babcock & Associates Ltd. (GBA) is a Canadian Fire Protection, 
Security and Code Consulting Engineering firm with majority British 
Columbia resident ownership. GBA is dedicated to the protection of life 
and property from the potentially severe consequences of fire and 
crin,inal activity. The original finn was incorporated in 19 7 4 as Compyio 
Coosulumts Ltd., and in 1985, GBA commenced our affiliation with 
Gage-Babcock & Associates Inc., an American fire-protection 
engineering and security-consulting firm. 

Members of GBA technical staff a.re a closoly-knit group with 
complementary experience and expertise in theoretical aod technical 
design, project administration, and asset protection principles and 
practices. GBA's projects generally ,in.volve multiple staff to ensure a 
high quality of engineering as well the continuing development of 
individual talents. 

GBA staff includes six professional engineers and one registered 
architect. Five are eligible to use the designation 'CertifiedProfessjoaal'. 
Under this program, lhe Certified Professional (CP) is delegated the 
authority to ascertain that the design and construction of a building 
substantially conforms in all material respects with Part 3 of the British 
Columbia Building Code or applicable Municipal Bylaws. OBA played 
a significant role in modifying ihe CP program to the Independent 
Professional Program currently in use by the Vancouver lnremationaJ 
Airport Authority aod Vancouver Port Arrtbority for use with the 1995 
edition of the National Building Code of Canada. GBA is also a holder of 
an Architectural Institute of British Columbia Certificate of Practice. 

GBA keeps current on new deve lopments in fire protection engineering, 
security and building issues through membership in suob organizalions as 
the Society of Fire Protection Engineers, the National Fire Protection 
Association, and Provincial (Maru1oba, Alberta, Ontario and British 
Columbia) 'Professional Engineering Associations, and the American 
Society for Industrial Security. GBA staff work ·with building and fire 
codes and standards on a daily basis and also servo on technical 
committees responsible for their development. 

GBA offers bothfue protection and security expertise. This al1ows us to 
reconcile Jife safety and security conflicts that arise in both retrofit o.od 
new construction projects. Our experienced team of fire protection 
engineers, security consultants, and life safety specia]jsts ensure that our 
design recommendations are in compliance with applicable building 
codes and standards and properly interface with other building systems. 
For over thirty years, GBA's Canadian clients and their building 
occupants have benefited from the significant level of threat and risk 
reduction enabled through the integration of the crime prevention, life 
safety, and fire protection disciplines war.king in concert to achieve the 
optimum level in code compliance and safe use of buildings. 

GAGE- BABCOCK 

& ASSOCIATES LTD. 

fire Protectior 

Lite Safety 

Security 

Tel. 604-732-3751 

Fax; 604-732 1277 

www.gbacan.com 
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PROFESSIONAL SERVICES 

Overview 

Gage-Babcock & Associates Ltd. (GBA) provides professional consulting 
& engineering services in fire safety, life safety, and security for the 
building design, construction, and management industry. 

GBA's team of technical staff provides advice and design consulting to 
architects, designers, owners, and developers to ensure that a building 
design wilJ achieve compliance with the intent of the appropriate building 
and fire codes, while preserving the functional and budgetary 
requirements of the space. 

GBA staff provide expert consulting and design services in t.bc following 
areas: 

Building Code Consulting 
Code Equivalency Development 
Certified.Professional (CP) Services 
Fire Sprinkler System Design 
Fire Alarm System Design 
Independent Professional Design Reviews 
Objective Based Design Justification 
Fire Growth and Smoke Spread Modelling 
Litigation Support 
Expert Witness Service 
Life Safety & Security Re(:onciliation 
Security Consulting 
Security Systems Design 
Farced Entry Resistance Design 

The Gage-Babcock Philosophy 

GBA is committed to providing the highest level of service to the design 'W I ...I::::JA 
community. Ow- goal is to assist designers and other stakeholders in the ~ ~ 
development of innovative designs which wiJl achieve a level of tire 
protection, Life safety, Md security i.hat meets, or exceeds, the GAGE-BABCOCK 

requirements as mandated by the current building and fire codes and & ASSOCIATES LTD. 
criminal threat levels. 

Fire Protection 

The key to the success of Gage- Babcock and Associates Ltd. J ies in the Life Safety 

satisfaction of our c lients. GBA strives to provide prompt, efficient, Security 

goal-oriented service to all of our clientele, w ith particular emphasis oo 
the quality of work that we produce. Tel: 604· 732-3751 

Fax: 604-732-1277 

www.gbacan.com 
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GRAHAM HARMSWORTH LAI & ASSOCIATES LTD 
FIRE PROTECTION ENGINEERS • CERTIFIED PROFESSIONALS • BUILDING CODE CONSULTANTS 

SUITE 701 • 744 W HASTINGS ST· VANCOUVER BC· V6C IA5 · TEL (604) 689-4449 · FAX (604) 689-4419 

March 17, 1997 

Mr. Robert L. Maki, P Eng 
Deputy Director and City Building Inspector 
Permits and Licenses Department 
City of Vancouver 
453 West 12th Avenue 
Vancouver, BC 
VSY 1V4 

PERMITS & LICENSES DEPARTMENT 
Reg. No.: --·-------------- ................................... . 

MAR 201997 
ORIG! NAL TO: ..... R l-tfl ____________ _ 
COPY TO: ........................................................ 

FIELD REVIEW OF BUILDING BYLAW EQUIVALENCIES 
ARBUTUS CLUB 
2001 NANTON A VENUE 
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: 

1. refuge areas designed to the reduced dimensional requirements of CAN/CSA-B651-
M90 (submitted September 12, 1994) 

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 ENG, CP · TEDDY T. LAI, MAIBC, CP 



Mr. Robert L. Maki, P Eng 
March 17. 1997 

Page2 
94-396.1 

With one exception, these equivalencies have now been completed and installed in a 
satisfactory manner. The exceptjon to full completion, as of this date, is that doors to the 
pool change rooms (item 4 previous) are not equipped with positive latching mechanisms. 
We have identified this deficiency to the project architects. 

Please contact us with any comments or questions. 

Yours truly, 
Graham Harmsworth Lai & Associates Ltd. 

¥* David W. Graham, P Eng, CP 

JDM/jrnh/Ig 

PERMJTS & LICENSES DEPARTMENT 

Reg. No.: -···«·····················-··········· 

MAR 2 0 1997 

ORIGINAL TO:····················---··­

COPY TO: ·····- ··········--····--·-····· 

cc: N. Lubiw, Roger Hughes Atchjtects (Fax: 732-6695) 
A. Adams, Hopping Kovach Grinnell Design Consultants (Fax 684-7328) 

F;\PIU\31396.lllllllki-<Jc. 'l"j!d 
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CITY OF VANCOUVER - DEPARTMENT OF PERMITS & LICENSES 

ljj4: "5ep I '2.. 
(l) .. c) (YY MM DD} 

REQUEST FOR MINOR RELAXATION/EQUIV ALENCY d >-
FOR· . ~;ZZ.0 Jfrt5;-Ja? ~ .;:J ;1 

. I?? 2fZ/£t zc:o, 0A1r-,t0 A-.,e.~ve.. ~--
l'rinl (l'ennil Appti,a\iQl Numli«) Prinl (Ad~reu) 

BUILDING DESCRlPTJON: 

No.orS,rocu-/-- lluildingArc.~ No.o!St~y,~ Occuponcic, ,1;:b~Ml3Lt', GMe z -
CONSTill,ICTION; CanbuuitJi~,J,:..I~ Noncombustible ___ SPRINl<LEIU>D: No P1rtlai_ r-ull___g_Reqoir,>t__ 
EXISTING: Ycu lluilt._____ 0ullding Value.________ Co$! of WOflc.______ 1'ab[cA ____ % 

IC>O;< VPjr,dc_ 41& ;/., e-:xp,I\SIO"' [~.dj, .. :!':,.& -..J¢,eg. ,\.-... m;,;1¼,1..., Are,:,) 

PROPOSED BY::s:t:)!<(..'.'??::\e.¼ Gitt L 4: ~ - 5Pt -3zs Howe: S:z;: &8)- 444 j 
(l'rin, C O!ll>Cl Name) (Addrc.s) (Phone No.) 

(I) SUMMARY Of MlNOR RELAXATION/EQUIVALENCY 

(2) STAFF COMMENTS AND RECOMMENDATIONS: 
I 

f.-•.* ;. . -._ ~ 

r· -.,., 
_,--: - - · ~ ' ,;--: ;~- .,-c _., l \ 

/f j 
Comme111s By: __ /..,..:../_'...,,..'-_;_.,. __ ·"'J'--··_· _ _ · ____ _ Agreed By: _ _ _ ___ _ _ _ ____ _ 

,/9 ' . ;,1/ I I ,/ n,.,ICh (D11e) Supcrvi,o:r~ ________ ll,1nch (Date) 

~ 
L::J 

(A) Section, (I) & {2) mull be rtllcd in for aU cues. (0) ScdJon (3) it not required tor minor rd.u..iion,. ] 

(C) Rcfosa.1 or acceptance or"'>' cqu, .. lency is a d1•c!<tionacy jodgcmcnt i:>crcr,cd only by the City Ooiloini lnspcclOr or hi, Dcr,uty. 
,...____ ____ _ 

(3) PROPOSED EQUIV ALEN CY IS 

(i) REFUSED (for thcfollowi ngrcaion). _ _ ____ _ _ ___ _ _ _ ___ _ _ ____ _ _ _ __ _ 

(iii) ACCEPTABLE (Arpr"f'O••J) 

~ 
Ci!y lluildiog lnspcc1or 

D 
·cc: Sender 

Ccn.incd ProfCJ1io111.l 
City Building ln,1,caor 

Auinant Din:ClOr, l.arpce1icn 

Sopcrvi,or. Plan O\etk 8raocti 

Ec~giuccr/Plan Occkcr 
Codes l!nginccr 

Supervisor, Duilding Jrupccllco Branch 
Supervisor, PloJmbing & Gos lnsfl"CUOn 11,,ncl, 
Su1,crvisor. nle.a..ricat Inspccdon Branch 
~or, _ _ ____ _ ____ r111,h 

0 ~,011 _ _ _ _ _ _ _____ Dqm1tncnt 

FIL E 
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