Trudy

Not to belabour, but the whole direction is just plain wrong.

If anything we need to limit the height in wood to below three, not go for six. Iknow, someone
is paying your wages and this is your terms of reference, this has no impact on you, it has to be
political.

We have been fighting to get the cities to go to mid rise but not to do so in frame. No matter
what you do, it is still wood. It burns.

There are many more ways of building mid rise without doing so in wood.

And it is not just the first instance of fire but what happens when the quake hits, the gas lines and
water lines rupture, the fires start and the sprinklers of course do not work.

The greatest losses in just the smaller quakes in LA have not been from the quakes but loss by
fire after.

As an example of pushing in the RIGHT direction, here is a note sent to Surrey after they lost the
last big wood project before it was finished; sure sprinklers might have saved it but maybe not.
We are also doing mid rise in Ladysmith for assisted living; with ARXX, NOT wood.

Rick

There will be an article on this soon.

The following information was submitted from the City of Surrey website:

To: Mayor and Council

Subject: Downtown Surrey and Sustainable Forms
Message: Given yet anotherfire in not even completed wood frame
apartments, this would be anideal time to now bonus the
projectifit moves to 6 storeys in NON-combustible form.
Even if this means lowering the parking ratio, for the core
itwould be a compatible move. There are more options in
assemblyand more safe and livable configurations in high
densitymidrise forms ifthe upper floors are terraced. This
whole approach can be seen in the Missing Housing Of
Metro Vancouver presentation by MVPC/NCPC/SFU on
www.plancanada.com web site.

This is recommended for all your towncentres,a move to
mid rise high densitybutnot in wood frame as some are
now advocating, which would be the worstof all
conditions.

Richard Balfour maibc

Dir. NCI/MVPC/VPOE

s.22

Trudy

I see you are the contact person on the issue.

This whole code consideration of 6 floors in frame is INSANE.

We can fault the poor landscape architects for this in the last planning exercise, they were advocating all
kinds of things that make no sense from a safety point of view. And of course the wood industry who just
want to push wood. And the politicians who have no idea what the impact is from their cavalier
considerations.

Many of us have been fightiing for high density and mid rise for many reasons but one was to push
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people OUT of wood frame into a bonused 6 floor NONCOMBUSTIBLE ASSEMBLY which has many
more built options in technology at good pricing and without the risk to life.

This is a disaster. More to follow

Go to www.plancanada.com to the Missing Housing presentation put on for Planning Commission and
SFU.

s.22
o follow, might have to use satire given the mindset in this province.
This is only a form of population control. Notice the big fire in Surrey; and they want to rebuild in wood,
who in their right mind would buy into the new woodpile?
‘reference ministry site, aibc letter (who put these people in response situation?)
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Non-Responsive

From: Khash Vorell (GHL) [mailto:kv@ghl.ca]

Sent: Friday, July 18, 2008 3:45 PM

To: Rotgans, Trudy FOR:EX

Cc: Teddy Lai (GHL); Michael Ernest; Mitchell, Peter FOR:IN; Geoff Thiele; Lina Bowser; Khash Vorell (GHL)
Subject: APEGBC and AIBC Joint Letter Regarding the 6-Storey Wood-Frame Initiative

Hi Trudy,

Further to our focus meeting of July 9, 2008, and on behalf of both APEGBC and AIBC, attached is a letter
providing comments regarding the proposed 8-storey wood-frame initiative to amend the BC Building Code 2006.

Regards,

Khash Vorell, meng, PEng
GHL CONSULTANTS LTD
Building Codes & Fire Science
950 - 409 Granville Street
Vancouver, BC VBC 1T2

T 504 689 4449, Ext 106
F 604 689 4419

E kv@ghl.ca
www.ghl.ca

A member company of
Saffire Safety Consultants Inc
www.saffire.ca

This email transmission is intended solely for the use of the individual or entity named above and may contain information that is PRIVILEGED AND
CONFIDENTIAL. W you are not the intended recipient, please advise us by returning the email message.

Page 3 of 277
HOU-2011-00022




Professional

Engineers

and Geoscientists of 8C

100 - 440 Cambie Strest

Va ver, BC, Canada V6B 2NS

Tel: (604) £83-8588 | free in BC 1-800-867-0753
Fax: {604} 683-8568 or il free in BC 1-800-661-2955
wwvealhe.ca

ARCHITECTURAL INSTITUTE OF BRITISH COLUMBIA

July 18, 2008

VIA email: trudyv.rotgans(@gov.be.ca
Original Via Mail

Ms. Trudy Rotgans, MAIBC

Manager, Codes Development

Building and Safety Policy Branch

Office of Housing and Construction

Ministry of Housing and Social Development
PO Box 9844 Stn Prov Govt

Victoria BC V8W 9T2

Dear Ms. Rotgans:

Re: Proposed Amendments to the BC Building Code to Allow Six Storey Wood-Frame Construction

We are writing to provide APEGBC’s and AIBC’s comments and suggestions regarding proposed changes to the
BC Building Code (the “Code™) that would permit wood-framed structures of up to six storeys.

We have considered the “scoping review” dated June 18, 2008 (revised June 30, 2008) Multi-Level Wood-Framed
Structures: Requirements for Building Beyond Four Storeys™ (the “Scoping Review”) and the Building Policy
Advisory Committee’s notes of its conference call on June 25, 2008 (the “BPAC Notes™). We also sought
comments from and had a meeting of members of both professions on July 9, 2008 (at which your attendance was
very helpful) to discuss the Scoping Review and BPAC Notes and any additional issues or concerns not identified
in those documents.

EXECUTIVE SUMMARY

Based on discussions with our members, we do not see any insurmountable technical issues to six storey above-
ground wood-frame construction for residential occupancy. The associations are committed to addressing issues
that have been identified or are identified during the review process and developing guidelines, with the assistance
and support of the Provincial government, with the objective of protection of personal property and the health,
safety and welfare of the public.
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Ms. Trudy Rotgans, MAIBC
July 18, 2008
Page 2

It is critical that both the architecture and engineering professions are consulted throughout the review process so
that they can provide input to Building and Safety Policy Branch (“BSPB”) and its consultants on technical and
other issues identified to date and in the future and as any particular proposed Code changes evolve. Equally
important is the need for sufficient time before and after any Code changes are enacted to educate industry
participants on the changes’ implications; and so that technical issues can be addressed and all industry
participants can make appropriate arrangements. This includes sufficient lead-in time between publication date
and enforcement date to enable timely project-design decisions. Failure to identify the technical issues to our
members and other industry participants in advance of the changes could have serious consequences.

We also strongly support the idea of BSPB creating an industry advisory committee that would act as a liaison
and information source to BPSB, its consultant(s), APEGBC, AIBC and other stakeholders such as the Union of
BC Municipalities (UBCM) and the Fire Commissioners’ Office. Both professions welcome the opportunity to
participate in industry-wide and specialist advisory committees.

SPECIFIC ISSUES IDENTIFIED

Given the time constraints, our list of issues and concerns has to be considered incomplete. Typically the process
for implementing such significant changes to the Code is that good practices are first developed and become
accepted as an industry standard, leading to an amendment to the Code to reflect this. The consultation and
education process recommended in advance of any Code change will likely identify all the technical and Code
related issues. However the compressed time-frame we are operating under increases the risk that some issues or
solutions to problems will not be identified prior to the changes to the Code.

In addition to the items identified in the BPAC Notes and the Scoping Review, our comments are as follows:

1) Fire Safety
There will be increased opportunity to use a combination of the more traditional wood stick-frame
construction and pre-engineered wood products. Such systems will require the availability of properly
fire tested and listed assemblies with load limits addressed to make 6-storey wood-frame construction
feasible.

When pre-engineered wood products such as cross laminated wood panels are used in the design, care
must be taken to address the significant impact the failure of such panels in a fire may have on the overall
structural integrity of the building, thus minimizing the ability to fight a fire safely using current fire
fighting practices.

There must be consultation and careful coordination of this initiative with regional fire services
throughout BC and the Office of the Fire Commissioner to ensure such stakeholders are in agreement so
that regional variances are not imposed.

Criteria for height limits should be clear, to avoid misinterpretation or abuse.

2) Fire Flow and Water Supply
Some municipalities currently have engineering criteria which trigger much higher fire flow, including
the amount of water needed for fire fighting of wood-frame construction, than is otherwise required under
the Code. For example, some municipalities still use the Fire Underwriter Survey (FUS) guide to
calculate fire flow, even though the FUS guide is no longer referenced in the Code. There is a need for
consistent use and application of an appropriate standard to assess the required fire flow for a 6-storey
wood-frame construction. It is recommended that BSPB clarify the appropriate standard to be used in
determining fire flow for buildings, and consult with the various municipalities through UBCM so that
common ground can be found.
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Ms. Trady Rotgans, MAIBC
July 18, 2008
Page3

3 Fire Safety During Construction
Although the Code’s fire safety provisions primarily relate to completed and occupied buildings, fires
during construction have proven to be a significant risk to surrounding structures as well the buildings
under construction. In the case of 6-storey wood-framed buildings, the level of exposure and fire risk to
adjacent properties will be more significant because of the 50% additional fire load.

Due to increasing concerns around security during the construction phase, additional research is necessary
to address the fire hazard to the building as well as to the adjacent properties. Various means should be
explored to reduce this risk.

4) Occupancy
The issues and concerns identified in this letter are based on the assumption that the Code changes are
primarily intended to address residential use. Limitations on appropriateness of this initiative to other
residential occupancies such as assisted Hving must be appropriately explored and addressed.

The proposal must address mixed-use occupancies, at least in the form of ground floor retail, assembly,
office, etc. We understand that a consideration in this Code change is to increase density, which will
increase the demand for mixed-use buildings. Therefore the initiative should explore the possibility of
concrete construction for other occupancies posing higher fire hazard.

5) Code Requirements and Current Construction Praetices
Prior to moving towards a 6-storey Code change, it is crucial that the existing problems and
interpretations revolving around 4-storey wood-frame buildings are addressed by BSPB. Examples of
these issues include:

¢ Methods of protection for openings in and penetrations of fire rated membranes,

o Continuation of vertical fire separations and means to achieve this in the concealed joist or truss
space. (This issue sometimes is mitigated by using the ceiling “membrane” rating approach, which
also has issues). ,

o Continuation of horizontal ceiling membrane rating without interruption.

o Fire resistance and load bearing requirements of firc separations in currently tested and listed
assemblies. (This relates to load restriction factors resulting from conversion from working stress
design to limit states design.)

» The existing 4-storey residential construction is lacking Code intent and objective statements. To
assist designers in assessing and interpreting the Code, it is essential that the new requirements have
clear intent and objective statements.

6) Alternative Solutions
A Code change permitting 6-storeys of wood-frame construction should eliminate the general need for
alternative solutions.

In case of need for alternative solutions on specitic projects, we would support creation of a Provincial
body to review aliernative solutions. This was also recommended by the Provincial Modernization
Strategy Task Force.

i) Structural and Seismic Issues
The structural portions of the current Code and the referenced CSA documents do not require changes to
allow the design and construction of 6-storey wood-frame buildings. The seismic design section of the
Code has a maximum 20-metre height limit for wood shear walls, which should not pose a significant
constraint. :
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Ms. Trady Rotgans, MAIBC
July 18, 2008

Page 4

8)

)

19)

11)

12)

The material design codes are written based on the limitations imposed by the National Building Code of
Canada (NBCC) on the specific material. For example CSA 086 contains material specific to 4-storeys
in the Wood/Drywall mixed systems. There is no guidance given for higher buildings. The aspect ratios
allowed for shear walls may need to be reviewed to assess their appropriateness for the proposed 6-storey
buildings. It is recommended that the Province formally notify the Canadian Standards Association
(CSA) of their plan to allow 6-storey wood-framed construction in order that the CSA-086 committee
can assess whether this change would frigger the need to issue an addendum covering some items specific
to 5- and 6-storey buildings.

It is imperative that guidelines be developed for structural engineers to facilitate the changes in practice
required when increasing the building height by 50%. The Structural Engineering Association of BC
(“SEABC”) has committed to assist in the development of these guidelines through APEGBC. Sufficient
time is needed for development of such guidelines. Significant work and resources are necessary to
research, develop and adapt a comprehensive guideline for the structural design of engineered systems.
This work should be done prior to any amendments to the Code, and the support and assistance of the
Province would be of great benefit in meeting this need expeditiously.

Wood Shrinkage

Designing wood structures requires accommodating how wood changes dimension with moisture content.
Some of the effects of shrinkage are cumulative with building height. This could be a matter of concern
from design, aesthetic, maintenance and operational perspectives (e.g. air and water infiltration and
shrinkage gaps between building components). Such considerations may be addressed through the
increased usage of pre-engineered wood products as opposed to traditional wood-frame stick
construction. However, in case of wood-framed stick construction additional research is necessary and
similarly guidelines should be developed to address this concern.

Building Envelope

Increased building height will likely result in higher environmental moisture loads due to higher wind
forces and increased rain runcff collection areas. Cladding systems must be able to accommodate the
higher loads. Additional research, testing and consultation is necessary in this area and similarly
guidelines for practitioners should be developed.

Design Coordination

Due to the level of complexity associated with 6-storey wood-frame residential construction there will be
an increased requirement for guidelines and careful coordination of the architecture and engineering
design of these structures. This will be especially crucial in areas of BC having high seismic and wind
loads.

Peer Review Process

It is understood that a feasibility study and research project is being sought by the Province and BSPB
regarding the 6-storey wood-frame building initiative. It is recommended that the work and findings of
the consultant(s) preparing this study be objectively peer-reviewed by at least two members of the
National Building Code Standing Committee on Fire Safety and Occupancy who are independent of the
material industries.

Industry Preparedness

The education and training of the construction industry in the application of new technology and building
systems is a significant consideration that must be addressed to facilitate the successtul implementation of
such an initiative.
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Ms, Trudy Rotgans, MAIBC
July 18, 2008
Page 5

13) Insurance & Warranty Considerations
The Homeowner Protection Office and the Municipal Insurance Association arc considered important
stakeholders. They must be engaged as both groups will impact the ability for individual municipalities
to be able to issue permits for these types of structures.

14) Implementation Considerations
Initially proceeding with some prototype projects and requiring independent third-party review during the
first few years would be an appropriate way in which to proceed.

15) Regulatory Coordination
It is also important that any changes to the Code be carefully drafted to avoid interpretations that would
create inappropriate “Code creep™ what was intended to be prohibited should not be possible. (As
discussed above, it is equally important that any Code changes be drafled so that what was intended to be
permitted is clear and not contradicted by another portion of the Code). This can be addressed by
providing clear intent and objective statements for the proposed changes to Code articles.

The Code change should also be coordinated with other pertinent regulatory standards and codes such as
those relating to fire fighting and water supply.

CONCLUSION

Both AIBC and APEGBC have considered and are supportive of the concept of 6-storey wood-frame construction
subject to design, technical and implementation issues being appropriately addressed as outlined above. The
associations are prepared to work with the Province in addressing the issues,

We thank you for the opportunity to comment on this initiative. We look forward to further developments,
discussion, and being able fo contribute to the process of implementing the changes successfully.

Yours truly, Yours truly,

/ 7 -’/'/'.1
¢ é/ A

Khash Vorell, P.Eng. / :
Chair, APEGBC Building Codes Committee L » Regulatory Coordination Commitlee

N

/pat

cc. Peter R. Mitchell, P.Eng., Director, Professional Standards & Development, APEGBC
Michael Ernest, MAIBC, Director of Professional Practice, AIBC
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Non-Responsive

From: Jim Mutrie [mailto: jim@jkk,com]
Sent: Wednesday, June 25, 2008 4:38 PM
To: Kuan, Steven Y FOR:EX

Subject: SEABC - 6 Story Wood Frame

Steven

We had a SEABC directors meeting last night and one of the items that came up was the statements in the press
attributed to the Premier and Rich Coleman to the effect that the building code would be modified to allow wood framed
buildings higher than the current 4 story limit, perhaps up to 6 stories and that the "regulatery change could be in place by
September”. Do you know where the government is on this and if it intends to proceed is the September time frame at all
real? The reason for the question is that if this is coming down the pipeline socn then SEABC should be urgently
convening a task force of the Wood Frame Committee to look into the ramifications of the move and preparing guidelines
and educational programs for our members to occur in the early fall. The September time line means work over the
summer which nobody wilt like but if it is real then we just have to do it.

Please let me know where you think this is as | have been given the task of arganizing something if it is real.
Thanks for your help.

Cheers
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Jim Mutrie

i

Consuftant

fim@ikk.com

www.jkk.com

Providing Structural Engineering Solutions Since 1978

J. . Mutrie, B.A.Sc,, P.Eng. Jones Kwong Kishi

#1098

949 West 3rd Street
North Vancouver, BC
Canada, V7P 3p7

tel: 1-604-988-1731
fax: 1-604-988-0927
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Text Attachment: Log ID 11452
113908 Incoming Email

From: Hansen, Lucia FOR:EX

Sent: Monday, May 26, 2008 10:50 AM

To: Correspondence Serv. Sectn, Forests FOR:EX
Subject: 113908 - FW: 6 Storey wood Frame Buildings

draftt reply

From: Coleman.MLA, Rich [mailto:Rich.Coleman.MLA@leg.bc.ca]
Sent: Tuesday, May 13, 2008 11:19 am

To: Hansen, Lucia FOR:EX

Subject: Fw: 6 Storey wood Frame Buildings

From: Diane Delves [mailto:ddelves@quantumproperties.cal
Sent: Tuesday, May 13, 2008 11:04 aMm

To: Coleman.MLA, Rich

Subject: 6 Storey wood Frame Buildings

Dear Mr. Coleman,

The vancouver Sun reported in this morning’s paper that the Province is
considering amending the building code to allow for 6 storey wood frame
buildings. Abbotsford is positioned to take advantage of this change immediately
as the RML (Tow rise) zone allows up to 6 storey heights and the City also has a
Densitg Bonus provision which allows higher density in exchange for a cash
contribution to an affordable housing fund.

s.21

I am currently working on a project where a 6 storey low rise
would make sense, Can you provide me with any further information on this
proposal?

Yours truly,

Diane M. Delves, AACI, P.App.
President & CEO
Quantum Properties Inc.

101-2200 west Railway Street
Page 1
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11452 - Incoming.txt
Abbotsford, BC v2s 22

Phone: 604.854.1201
Fax: 604.854.1204

website: www.quantumproperties.ca

Page 2
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) ) 11453 - Incoming.txt
NotesPrint Close window

Text Attachment: Log_ID 11453

113917 Incoming Email

————— original Message-----

From: Hansen, Lucia FOR:!EX

Sent: Monday, May 26, 2008 10:50 AM

To: Correspondence Serv. Sectn, Forests FOR:EX
Subject: 113917 - FW: wWeb site feedback email

draftt reply

————— Origina1 Message-----

From: Coleman.MLA, Rich [mailto:Rich.Coleman.MLAGleg.bc.ca]
Sent: Tuesday, May 20, 2008 12:26 PM

To: Hansen, Lucia FORIEX

Subject: FW: Web site feedback email

————— original Message-----

From: webmaster@richcolemanmla.bc.ca [mailto:webmaster@richcolemanmia.bc.cal
Sent: None

To: Coleman.MLA, Rich

subject: web site feedback email

Reply-Te: webmaster@richcolemanmia.bc.ca

Message-Id: <20080520191146.4516E2028AC6Em]a. governmentcaucus.bc. ca>
Date: Tue, 20 May 2008 12:11:46 -0700 (PDT)

Return-Path: nobody@mla.governmentcaucus.bc.ca
X-originalArrivalTime: 20 May 2008 19:11:47.0313 (UTC)
FILETIME={5976DEL10Q:01C8BAAD]

s.22

requiredfirst

reguiredlastn

requiredemai]

requiredposta

comment<: Rich - T am planning on building a 100 Unit SENIORS HOUSING PROJECT at

I I have read that you are considering allowing 5 storey wod
trame construction.

This is a brilliant idea. It is done in Seattle all the time.
s.21

it will increase affordability.

Please Tet me know of any developments with respect to this.
s.22

Page 1
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CITY OF CHILLIWACK
OFFICE OF THE MAYOR

Mavy 28 2 j w'ni’;‘éiﬁ f 5‘?‘%’3“3%‘
May 28, 2008 o g
, AN
The Honourable Rich Coleman ;oML
Minister Responsible for }-Iaum/'r;g»“ ) : o
PO Box 9049 prs JUN 02 7008
Stn Prov Gov’t / ’ v
Victoria, BC e
V8W 9E2

3 CRECTREPLY
3 FiLE

Dear Minster Coleman;

In May, Premicr Gordon Campbell announced his government’s support of British
Columbia’s forest indusiry by allowing the construction of wood-frame condominiums
higher than the current four-storey limit. In addition, as reported in the Vancouver Sun on
Tuesday, May 13t vour Ministry advised the Canadian Homebuilders” Association of your
support of this initiafive,

‘The City of Chilliwack Counctl at the their May 20th regular meeting unanimously
endorsed a resolution in-support of the government’s initiative encouraging changes to the
BC Building Code that would allow for wood-frame construction up to six (or more) storeys
for restdential uges.

While continuing to maintain the objectives of the code with respect fo structural, safety and
fire protection, the City of Chilliwack believes allowing for more than four-storey wood-
frame construction, will have a profound and positive effect on our community. It is our
belief the more cost-ctlective use of one of British Columbia’s sustainable resources will
allow developers the opportunity to be more creative mn their building design, as well as
rcceeiving the benefits of additional density.

More importantly this initiative could have a profound effect in the supply of much-needed
safe, affordable housing for the community by way of a variety of “density bonus” zoning

options.

Sincerely, - -

LClint Hames
Mayor
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§l Karen F FOR:EX

From: Lesiie Whittaker | whmaker@uds orgl

Sent: Thursday, June 198, 2008 3:15 PM

T Minister, FOR FOREX

Ce: Vasey, Jeff FOR:EX

Subjsct: UDILETTER - INCREASING THE HEIGHTS OF WOQD FRAME BUILDINGS

Attachments: Lir R. Coleman June 17 2008 IncrsngHeighisWooodFrameBidgs. pdf

Good Afternoon Minister Coleman

Ad the request of Maureen Enser, Exacutive Diregtor of the Urban Davelopment Institufe Pacific Region, attached please find &
ietter ragarding "Increasing the He1ghls of Wood Frame Buildings®.

Lesha

piigtory Chagked ﬁ/

I et

e

I‘= JUN 2 O 7008
I‘:E ? R g e S T - %
| e oy ol rAREL T RESLY
g \xd Lr?”?&rf BEFLY ;:3 e E

Ty FHA TR _WWWW}

2008-06-19
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URBAN DEVELOPMENT INSTITUTE - PACIFIC REGIDN
Suite 200, 602 West Hastings Streat

Vancouver BC VSH 1P2 Canada

T. 604 669 558% F. 604 680 8651

info@udiong

wivew . udi.he g

EABAR SEVELRFMENT (RSTITWIE
um;!fk. ragtsn

June 17, 2008

The Hon. Rich Coleman

mMinister of Forasts and Range and
Minister Respeonsible for Housing

RO Box 8049, STN PROV GOWVT

WVictaria BC WBW 3E2

Dear Minister:
Re: Increasing the Heighis of Wood Frame Buildings

I recent media reports, you have indicated that the Provinge would like to increase the
density and heights of wood frame buildings from four (o six foors, The Urban Developmant
Institute {UDL) s very pleased that your Ministry Is moving forward with this initiative and
fully supports your efforts,

For 35 years, UDI has recognized the need to grow sustainability and affordably. We have
been promoting wise and efficient urban growth, good planning and progressive _
davelgpment practices. We belleve your inftigtive to Ingrease the height of woad frame
bulldings will support the sustainabiity and affordabiiity obiactivas of aur communities,

Wood frame gonstruction is soonomical, Ingreasing the densities of woond frame construction
will assist our industry in delivering a more affordable product ta British Columbia families.
The construction ¢osts of a wood frame building are approximately 80% of the costs of
building a congcrete one.

Increasing densitizs through allowing morg foors using wood frame adds environmengal
benefits, espacially when these densities are combinad with easy access to public transit.

As the Minister of Forests, we Know vou appreciate the econdmic banefits this inlliative wili
have on British Columbia’s troubled Forestry Sectar, There is & real opportunity to use more
of their product in the pravince’s new buildings.

GDI and its members are very encouragad by this initiative. Ouor members have had
considerable experience with six plus storey wood frame buildings in several jurisdictions.
We are willing and able to assist vour Minigtey with ity work program,

Thank you, Minister, for your progressive leadership in this ares. Pléase lel us know how we
can best assist you,

Bast regards,

//&M—zfﬁ%gg o

Maureen Enser
Executive Director
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July 23, 2008

H{m(mmb!éa Rich Coleman -

i drmxwmfwfit Suiiélnbb IR
Victoria, B.C.
VEV 1X4

Prear Minister Coleman;

JIHISTER B? }%BES NG AND SOCIAL t‘af‘tﬂ??ﬁf‘ﬁ

FERRAL NUMBER:
SEFERTO;. . MINDD DMDI MALD AC O

e UL 29 2008

DRAFT REPLY J WELT FRETT

HEBARK:

-

Mirister of Housing and ‘”xamai Dev‘eiﬁmmnz

Re: Six Storey Wood-Framted Construction

The UBCM Executive met on July 18. 2008 and discussed a recent
proposal by the province to change the BC Building Code to allow
for the construction of six storey wood-framed buildings.

The UBCM Executive after reviewing the matter would indicate
cautious support for the proposed six-storev-wood framed
construction based on the following measures:

+ phased implementation ~ from four storey, to five storeys on top
of one story non-combustible construction;

* informed evidence based degsion making — need to consider
construction techniques {use of engmgered tumber etc,), fire
protection issues, enforcement/regulation issues, and potential

tiability concerns;

* education/training and best practice guidelines for building
industry, building officials and fire fighters;
* public review of proposed Building Code changes.

The Executive understands that there are potential concerns related
to wood shrinkage when constructing six storey wood-framed
buildings, particularly when set against a concrete structure such as
an elevator shaft. In addition, there are a number of different fire
fighting issues that need to be considered, such as the need for
fadder trucks, additional firefighters when responding to a fire, and
additional firefighting training when dealing with six storey wood-

framed buildings.
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We would request that all of these issues be addressed when looking at changes
to the BC Building Code to permit the construction of six storey wood-framed
buildings. S o

Sincerely,

7 e
e _fmas.

Susan Gimse
President
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RECEIVEReEc!qt!
DEC 167008

. ga

Bowen, Chelsea HSD.EX | C{}g;‘g}g%ﬁ%ﬁmm% T

From: HSD Minister HSD:EX ' o
Sent: Tuesday, December 16, 2008 3:39 PM ,‘

To: H3D MHSD Correspondence, HSDIEX qu‘"@ <

Subject: NEW MAIL: MID-RISE WOOD-FRAME RESIDENTIAL CONSTRUCTION CONSULTATION:
Letter from UDI

Attachments: Decembder 15Ministry of houisng six story .doc

Draft reply

From: Leslie Whittaker [mailto:lwhittaker@udi.org]

Sent: Monday, December 15, 2008 3:50 PM

Ta: HSD Minister HSD:EX

Subject: MID-RISE WOOD-FRAME RESIDENTIAL CONSTRUCTION CONSULTATION: Letter from UDI

Minister Coleman

Attached, please find a letter from the Urban Development Institute — Pacific Region regarding Mid-Rise Wood-
Frame Residential Construction Consultation.

Leslie

Leslie Whittaker

Administrator

Urban Development Institinte
200 - 602 West Hastings Sireet
Vancouver, B.C V6P 1P2
Tel.: 604-669-9585

Fax: 604-689-8691

E-mail: Iwhittaker@udi.org

2008 182277
HOU-2011-00022
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URBAN DEVELOPMENT INSTITUTE ~ PACIFIC REGION
Suite 200, 602 West Hastings Street
Vancouver BC V6B 1P2 Canada
T. 604.669.9585 F. 604.689.8691
infi di.or
www.udi.bc.ca

URBAN BEVELOPRENT LISTIYUTE y
e

- pariﬁa ragina

December 15, 2008

The Hon. Rich Coleman

Minister of Housing and Social Development
PO Box 9049, STN PROV GOVT

Victoria BC VBW SE2

Dear Minister:
Re: Mid-Rise Wood-Frame Residential Construction Consultation

As we noted in our June 17, 2008 letter to you, the Urban Development Institute
(UDI} is very supportive of the government’s progressive initiative to increase the
density and helghts of wood-frame buildings from four to six floors, We would also
like to thank your staff for meeting with UDI members on November 25, 2008, so
the Industry’s perspective on the proposed Code changes could be discussed.

Increasing the densities of wood-frame construction will assist our industry in
delivering a more sustainable and affordable product to British Columbia families. If
more wood product is used, it will also have the economic benefit of assisting B.C.’s
troubled forestry sector and the communities that depend on it.

We note that historically, wood-frame buildings have played a significant role in the
recovery of a housing market. These projects are generally smaller, easier to finance
and require fewer pre-sales. During slow markets there are still many buyers who
are drawn to wood-frame residential buildings because they are less costly and offer
occupancy in a much shorter time frame.

" We look forward to working with your Ministry and offer the following suggestions to
maximize the full benefit of the six-storey construction initiative.

First, we caution that the enhanced standards from five and six storey construction
should not migrate to apply to one to four storey wood-frame construction. Because
of past increases in Code requirements for wood-frame construction, the gap in cost
between this type of construction and concrete is declining. Adding further
regulations onto the one to four-storey format is not necessary and may create the
unintended consequence of reducing the amount of wood used in construction as
concrete may be perceived as a viable cost-effective alternative, thus negating some
of the benefits {o the forest sector.

Second, there is a question as to how hybrid buildings will be treated - that is, a
combination concrete and wood-frame. Many six-storey wood-frame buildings will
have one or more concrete floors for parking, retail or office space - especially along
commercial streets like Broadway in Vancouver. The proposed Code changes are
written assuming all six-storey projects will be entirely wood-frame,
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In addition to this, the proposed Code changes may be used by some municipalities
fo designate "challenging” buildings on sloped sites as five floor buildings, when in
the past they were considered four-storey buildings. There may be an unintended
consequence where the enhanced standards for five-storey projects will increase the
costs to develop these projects,

We suggest that there be provisions in each section in the new Code requirements
that recognizes that in the case where four or less floors of the five or six floor
building are wood-frame, the current Building Code requirements apply.

In terms of the specific proposals identified on the Ministry’s consultation website,
UDI offers the following comments,

Proposed Code Change 1

"This proposed code change for building height requires that buildings built under
3.2.2.45 are less than 18 metres to the uppermuost level of the top storey.”

The regulation will have to be clear regarding how grade will be measured -
especially for sloped sites or those with berms.

Concern has also been raised that some hybrid buildings with high ceiling main floors
that are concrete (non-combustible) will be limited to flve stories because of the
height limit, One solution could be limiting the height of the wood-frame portion only
of the building.

Proposed Code Change 2

"This proposed code change for building area defines the total permissible building
area for each floor of a five and six-storey wood-frame building.”

This change could have a negative impact on some projects - especially hybrid
buildings and developments on sioped sites. Along many arterial commercial streets,
developers will not be able to take advantage of the mid-rise wood-frame initiative.
As noted these projects usually have at [east one concrete {non-combustibie) floor of
retail space af street level. Under this proposed Code change, fire walls would have
to be built in the middle of this retail space - making it unusable for large retailers.

Some local governments have been flexible with regard to “challenging” four-storey
wood-frame projects on sloped sites where there is an additional partial floor. Many
four-storey mixed use buildings that include a concrete ground floor will be pushed
into the five-storey Code classification because of grade considerations or the height
of the ground floor ceiling. This limits the floor areas and as a result will add
additional costs to the construction of these buildings that would not have occurred if
the new Code considerations are not put in place.

We recommend that the Province apply the space limits noted in this proposed Code
change to the wood-frame portion of the building - not the entire building -
especially in cases where the non-combustible portions are sealed from the rest of
the building. In the long-term, the Ministry should review the need for the limits in
fioor area. Is the 7,200 m? limit still required with sprinkiers and increased building
standards?
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Proposed Code Changes 3 and 4

“Noncombustible exterior cladding can protect a building from exterior fire spread,
This proposed code change for exterior cladding materials requires exterior cladding
te be noncombustible except in limited circumstances.”

"Limiting the combustibility of exterior cladding provides an added measure of
protection against exterior fire ignition and spread, and exposure of adjacent
structures. This proposed code change for exterior cladding, notwithstanding
proposed code change #3, requires that noncombustible material be used where it is
required by the spatial separation provisions of the code.”

Wood-frame exterior walls are inherently more energy efficient that non-combustible
exterior walls, This proposed change will make it more difficult to achieve the
ASHRAE insulation requirements that are part of the province’s recently approved
Green Building Code standards, For example, steel studs are generally usad in
concrete construction to provide structure for insulated cavities. Unfortunately these
studs act as thermal bridges and negate much of the value of the insulation between
them. Wood studs on the other hand perform far befter. With the Ministry’s Green
Building Code initiative to reduce building energy use and greenhouse gas emissions,
developers should he encouraged to use wood studs wherever possible in exterior
walls,

The vinyl siding exemption will likely not work since flammabie building paper and
pressure treated wood strapping would be on top of the gypsum board. Some types
of exterior foam insulation and vinyl windows may not be allowed on these projects
as well.

Again, these clauses should have an exemption for five-storey buildings that have
one or more of the floors with non-combustible construction. For example, they
should not apply to projects that are considered “challenged” four floor wood-frame
buildings (please see above), that will be considered as five floor construction, only
because the new Code now has a five-storey designation. If in the past these types
of projects were considered four-storey pmJects they should continue to be
considered as four-storey buildings.

The exterior cladding requirements should also be written in performance based
objective-code language. Deslgn improvemeants such as sprinklered balconies could
be incorporated into projects to allow more flexibility in the cladding used.

Proposed Code Change 5

"Shear walls provide resistance to lateral earthquake loads, This proposed code
change for shear walls provides direction to the structural engineer on desrgnmg and
focating shear walls.”

As noted in our meeting with provincial staff on November 25, 2008, municipal
planning departments and design panels prefer buildings to be stepped back at
higher floors. This will prove difficult to do with the shear wall requirement because
having a very small fifth and sixth fioor will not be viable,
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This proposed Code change may also have the unintended consequence of increasing
shrinkage problems as it may increase the use of non-wood components for shear
walis.

We also ask that the Province consider including objective based codes for this
proposed Code change. Structural engineers should be allowed to design shear
structures with off-sets as long as they meet provincial structural design objectives.

Proposed Code Change 6

"This proposed code change permits building diaphragms to yield, This issue is also
being considered during a public review at the national Jevel. Please refer to:

https.//www. nationalcodes. ca/publicreview/2008/index e.shtml. ”
UDI fully supports this proposed Code change. L

Proposed Cade Change 7

“The proposed code change allows hold-open devices on fire doors within a public
corridor. This issue is also being considered during a pubfic review at the national
level, Piease refer to: )

https:/fwww.nationalcodes. ea/publicreview/2008/index e.shtml.”

UDI fully supports this proposed Code change.

Proposed Code Change 8

"This appendix note focuses on the matter of shrinkage, particularly in taller wood-
frame buildings.”

The practical implications of this are not fully understood. The Province should
ensure that this does not result in significant amounts of greenhouse gas emissions
being released during the drying of buildings after the roof has been constructed.
Again, separate requirements shouild be allowed for hybrid projects where there are
four or fewer floors of wood-frame construction.

Future Issues

Horizontal Exiting: UDI fully supports this proposal. As noted at our November 25%
meeting with staff, "It will be difficult to achieve fire access to the door of each
‘building” when there are multiple fire walls separating ‘buildings’.” In fact, we
advocate that this proposal should be incorporated in the Code immediately for
hybrid buiidings where there are four or fewer floors of wood-frame construction,

Independent 3" Party Review of Building Design & Field Review or Site
Inspections: UDI would have concerns with regard to these proposals being
Implemented - especlaily for hybrid buildings. Certainly, much more consultation
would be needed with industry. It will be difficult in many areas of the Province to
have professionals available to do this work. We also note that fees for third party
reviews may not cover the insurance costs for this work.

Education and Training: As an organization that conducts dezens of educational
events for the development industry, we strongly support the need for more

Page 23 of 277
HOU-2011-00022




educational programs for mid-rise wood-frame construction. In fact, UDI is working
with Ministry staff to organize an education seminar for our members in the New
Year regarding the future regulations for mid-rise wood-frame construction.

In conclusion, the industry is very supportive of your Ministry's mid-rise wood-frame
initiative. Given the current downturn in both the construction and forestry sectors,
the timing of your proposal could not be better. We hope the Ministry will consider
UDI's suggestions to maximize the benefits of the initiative.

It is also important to understand that changing the Building Code to allow mid-rise
wood-frame construction is only the first step. Municipal Zoning By-laws will have to
be amended to allow this type of affordable and sustainable development in key
areas. These projects are especially needed along transit routes to increase ridership
and assist the Province in meeting its greenhouse gas emission reduction targets, We
hope the government will work with local governments to take advantage of these
important changes. UDI looks forward to working with you and your Ministry as this
work continues.

Best regards,

Maureen Enser
" Executive Director

Si\Public\Provincial Government\Min, CAWS\Building Code\Decembder 15Ministry of houisng six story .doe
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2070 - 4010 Regent Street, Burnaby, BC Vgc 6Nz
T.604-430-8035 | F. 604-430-8085 | 1-888-430-8035

www.apeg.bc.ca

Professional Engineers
and Geoscientists of BC

April 1, 2009

Mr. Jeff Vasey, Executive Director

Minisiry of Housing and Social Development
Building and Safety Policy Branch

PO Box 9844, Stn Prov Govt

Victoria BC VBW 912

Dear Mr, Vasey:

At a meeting on Tuesday, March 31, 2009, the structural engineering members of the APEGBC Mid-Rise
Bulletin Task Force and representatives from Forintek met to discuss concerns raised in their analysis of
five and six storey wood frame residential building projects {(mid-rise buildings). The structural engineers
present from the APEGBC Task Force included:

o Jim Mutrie, P.Eng.(UCSA-A23.3 Committee Member)

¢ Rob Simpson, P .Eng., Struct.Eng.

¢ Thomas Leung, P.Eng., Struct.Eng. (CSA-086 Committee Member)
s Grant Newfield, P.Eng. Struct.Eng. (CSA-086 Commuttee Member)
+  Robert Malezyk, P Eng. Struct. Eng. {CSA-086 Committee Member)
s Ball Marsh, P.Eng.

+ Rob Smith, P.Eng.

* Don Anderson, Ph.D., P.Eng. (SCED Committee Member)

The representatives present from Forintek included:

e Eroi Karacabeyli, P.Eng. (SCED Commuitee Member)
¢ Marjan Popovski, Ph.D.. P.Eng. (CSA O86 Committee Member)

Steven Kuan, Ph.D., P.Eng. from the Building and Safety Policy Branch also attended the meeting.

The APEGBC Task Force determined that the use of conventional design techniques currently applied to
four storey residential wood frame structures resulted in designs of mid-rise buildings that were too
conservauve due to high seismic design forces, were labour intensive and required custom hardware, ail
of which would negatively impact the economic viabiiity of mid-rise wood frame buiidings.

The Code permuts the use of design technigues tradinonaily used in steel and concrete mid-rise/high-rise
construction but these are not currently being used in wood frame building projects. The use of these
design sechniques on mid-rise buildings allows for lower design forces, resulting in a more ¢conomical
and efficient design not significantly more complicated than cwrently followed in four storey practice.

Document Number: 67291 Page j of 2
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Mr, Jeff Vasey
April 1, 2009
Page 2

Sophisticated research, including computer modeling, done separately by Forintek and members of the
APEGBC Mid-Rise Task Force was carried out. On the basis of this research it is the considered opinion
of both groups that following these design techniques to their hmit, as currently allowed under the BCBC,
could lead to designs that may result in the collapse of a storey under the design earthquake,

APEGBC and Forintek are recommending the following provisions, or others having the same effect, be
added to the BCBC change amendments enabling the construction of mid-rise buildings:

"When determining design force levels for mid-rise buildings using mechanics based building periods

multiply ¥ (minimum lateral earthquake force) x 1.2
When dvnamic analysis procedures are used multiply V x 1.2 and consider the building trregular.

The design loads recommended above are lower than those used in current industry practice, but greater
than the current minimum {oads allowed by the BCBC. This wili provide mid-rise wood frame residential

buildings that are economical and life safe.

Please feel free to contact us regarding any further assistance we can provide i addressing this matter.

Yours truly,

/\‘ T

Peter R. Mitchell, P.Eng.
Director, Professional Standards and Development

PRM/Tb
ce: Steven Kuan, Ph.D,, P.Eng.

Senior Seismic Engineer
Building & Safety Policy Branch

Decument Number: 67291 Page 2 of2
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Jensen, Jun'ichi MEM:EX

From: Rodney McPhee [RMcPhee@cwe.ca]

Sent: Thursday, March 19, 2009 8.03 PM

To: ‘ Andrew Harmsworth {GHL)

Cc: Khash Vorell (GHL); Lam, Roger SG:EX; Helen Griffin; Etienne Lalonde; Mary Tracey
Subject: RE: Justification for proposed Code Change

See my responses below.

Rodney A. McPhee, CET, CIP, ASFPE
Director, Codes and Standards
Canadian Wood Councit

email rmephee@cowe.ca

Ph: 813-747-1801

From: Andrew Harmsworth (GHL) [mailto:ah@ghl.ca]

Sent: Thursday, March 19, 2009 10:42 PM

To: Rodney McPhee

Cc: Khash Vorell {(GHL); Lam, Roger HSD:EX; Helen Griffin; Etienne Lalonde; Mary Tracey
Subject: RE: Justification for proposed Code Change

Sorry, | meant F-15. thanks for your explanation. Okay

In terms of your Code proposal - | think this is what is missing. We need to see each design with an extra column in the
tabie stating 'based on test F-XX' or 'extrapolated from Test F-ZZ' so that in reviewing the code change proposal, each
design can be reviewed for supporting documentation. Similarly, prior to acceptance in the code, this gives us, as
consultants, the ability to refer to the tests, or develop an-AS based on the tests. This can be done, but I can'tdo it
tonight. When do you need such information?

I am confused by your 1.5 hour ratings, when the highest test rating on wood studs | see is 79 minutes with GFl and
resiliant channel. Generally speaking, the 1.5 h ratings were assigned to assemblies with 15.8 mm GWB based in the first
part on the results of Test Assembly No. F16." This was an assembly that had a single layer of 15.9 mm on the fire side
and with the 1 b result, it re-affirmed the historic generic listing of 1 h for 1 fayer of 15.9 mm Type X GWB. With that,
using the Component Additive Approach, the tayer of 15.9 mm contributed 40 minutes to the FRR, assuming we only got
20 minutes contribution from the framing, as per the CAM.

When looking at Test Assembly F18, where the 2x2 12.7 mm result gave 79 minutes, and comparing it with Test
Assembly FOB, where the 1x2 12.7 mm result gave 51 minutes, this suggested that the additional layer of 12.7 mmin F18
contributed an additional 28 minutes. With that, it was agreed that the second layer of 15.9 on both sides would fikely
also coniribute 30 minutes to the result from F18. {(Which is conservative compared to the approach some have taken
using the historic CAM values where they would add 40 minutes for each layer of 15.5 mm gwh. '

Another question. Each test has different loading? Why and how does that relate fo the design? | presume that each
assembly was loaded to full capacity, based on the stud spacing, +/- 10%. The superimposed load takes into
consideration the self-weight {dead load) of the materials used. So when the type of gwb or number of layers of gwb
differ, the superimposed load differs, while the stud framing remains the same. Obviously, when the staggered stud walls
or double stud walls are tested, with twice as many studs in the wall, in order to maintain a consistent maximum load per

stud, the total superimposed loads are doubled.

How da we apply this icading to our designs - simply design per 088, or are there ioad reductions required?

These loads were fudl design loads based on design using O86. There are not considered ‘restricted load cases' and the
loads were calculated based on the current calculation exampies in ULC S-101.

Thanks
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Andrew

Andrew Harmsworth, m Eng, P Eng, CP
GHE CONSULTANTS LTD

Building Codes & Fire Science

950 - 409 Granville Street
Vancouver, BC V6C 1T2

T 604 689 4440 ext 107
F 604 689 4419

E ah@aqhl.ca

This email transmission is intended solely for the use of the individual name above and contains information that may be
privileged and confidential. If you are not the recipient, please advise us by returning the email message.

From: Rodney McPhee [mailto:RMcPhee@cwe.ca)

Sent: Thursday, March 19, 2009 7:22 PM

To: Andrew Harmsworth (GHL)

Cc: Khash Vorell (GHL); Lam, Roger HSD:EX; Helen Griffin; Etienne Lalonde; Mary Tracey
Subject: RE: Justification for proposed Code Change

Andrew:

Yes, the 1h FRR vaiue assigned to the Part 3 Table Entry W8c is an ‘extrapolation’. {Note other W8 entries includes
staggered wall assemblies assigned 1.5 h ratings when 15.9 mm GWB is used)

In the following, | am referring to Test Assembly No.’s from Table 1 contained in IRC report IRC-833.

I would first point out that in your email you incorrectly refer to/describe Test Assembly No. F18 as a 1x2 gwb
configuration with a 51 minute fire resistance period. That description and test result is actually applicable to Test
Assemblies FO8 {single row of studs) and F15 (2 staggered rows of studs), and both assemblies achieved the 51 minute
test result. Test Assembly F18 was a 2x2 gwb configuration on a single row of studs and achieved a test result of 79
minutes.

The extrapolation for the Part 3 Table Entry W8C for the staggered stud wall is based in the first part on considering the
results of Test Assembly No. F15 , which had 2 rows of staggered'studs on a single sill plate with 1x2 fayers of 12.7 mim
GWB, GFI, and without any resilient channels and comparing those results with the results for Test Assembly No. FO8,
which had a single row of studs and also had the 1x2 layers of 12.7 mm GWB, with GFl, but with an RC under the single
layer of GWB on the fire-exposed side. Both assemblies exhibited a fire resistance period of 51 minutes {(Both were
assigned a fire-resistance rating of 45 minutes in Part 9 Tables).

In the second part, the 1 h value assigned to Table Entry Assembly W8 having the 2x2 layers of 12.7 mm GWB on the 2
rows of staggered studs on a single sill plate with GFl was then extrapolated based on the test results of Test Assembly
No. F18, which was a single row of studs with the 2x2 layers of 12.7 mm GWB, with GFI, and also with an RC under the
two layers of GWB on the fire exposed side. Test Assembly No. F18 exhibited a fire resistance period of 79 minutes
{Thus both Part 3 Table Entry W2c and W8c are assigned a fire resistance rating of 60 minutes).

Let me know if you need any more information,
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Rodney A. McPhee, CET, CIP, ASFPE
Director, Codes and Standards
Canadian Wood Council

email: rmcphee@cwe.ca

Ph: 813-747-1801

Sent: Thursday, March 19, 2009 9:37 PM

To: Rodney McPhee

Cc: Khash Vorell (GHL); Lam, Roger HSD:EX
Subject: Justification for proposed Code Change

Rod

As you may know | have been discussing your proposed Code Change to add Fire Resistance Ratings to the Appendix
with BC BSPB, as well as working on the first 6 storey residential building in BC. We will be using the CWC designs as
part of the first 6 storey wood frame, and therefore this becomes an interesting exercise in looking at your proposed
designs and understanding how they are demonstrated as compliant per the fire test reports issued by NRC (IRC-IR-764,
806 and 833 and RR No 184, also NRCC-47737 - are there others | do not have?)

Looking at your fire ratings table, a question has arisen for which | could not find the answer (maybe | missed it). Did NRC
test 2 layers of 1/2 in gwb on either side of staggered wood stud (including glass fibre insulation in our case).

I see your wall design W8 - but can find no justification in the fire test reports, except for test F18 which was 51 minutes
for a 1x2 gwb configuration. s W8 simply an extrapolation of this design?

Thanks

Andrew

Andrew Harmsworth, M Eng, P Eng, PE, CP

h Gl
CONSULTANTSLTD

Building Codes & Fire Science

950 - 409 Granville Street

Vancouver, BC VBC 172

T 604 689 4448 Ext 107

F 604 689 4419

E ah@ghl.ca

www.ghl.ca

A member company of
Saffire Safety Consultants Inc
www saffire.ca

This email fransmission is intended solely for the use of the individual or entity named above and may contain information that is PRIVILEGED AND
CONFIDENTIAL. If you are not the intended recipient, please advise us by refurning the email message.

Page 29 of 277
HOU-2011-00022




Jensen, Jun'ichi MEM:EX

From: Andrew Harmsworth {(GHL) [ah@ghl.ca]

Sent: Thursday, March 19, 2009 7:.42 PM

To: Rodney McPhee

Cc: Khash Vorell (GHL); Lam, Roger SG:EX; Helen Griffin; Etienne Lalonde; Mary Tracey
Subject: RE: Justification for proposed Code Change

Sorry, | meant F-15. thanks for your explanation.

in terms of your Code proposal - | think this is what is missing. We need to see each design with an extra column in the
table stating 'based on test F-XX' or 'extrapolated from Test F-ZZ' so that in reviewing the code change proposal, each
design can be reviewed for supporting documentation. Similarly, prior to acceptance in the code, this gives us, as
consuitants, the ability to refer to the tests, or develop an AS based on the tests.

I am confused by your 1.5 hour ratings, when the highest test rating on wood studs | see is 79 minutes with GFl and
resiliant channel,

Another question. Each test has different loading? Why and how does that relate to the design? | presume that each
assembly was loaded to full capacity, based on the stud spacing, +/- 10%.

How do we apply this foading to our designs - simpily design per 085, or are there load reductions required?
Thanks

Andrew

Andrew Harmsworth, M Eng, P Eng, CP
GHL CONSULTANTS LTD

Building Codes & Fire Science

950 - 409 Granville Street
Vancouver, BC VBC 172

T 604 689 4449 ext 107
F 604 689 4419
E ah@ghl.ca

This email transmission is intended solely for the use of the individual name above and contains information that may be
privileged and confidential. If you are not the recipient, please advise us by returning the email message.

From: Rodney McPhee [mailto:RMcPhee@cwc.cal

Sent: Thursday, March 19, 2009 7:22 PM

To: Andrew Harmsworth (GHL)

Cc: Khash Vorell (GHL); Lam, Roger HSD:EX; Helen Griffin; Etienne Lalonde; Mary Tracey
Subject: RE: Justification for proposed Code Change

& Andrew:
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Yes, the 1h FRR value assigned to the Part 3 Table Entry W8c is an ‘extrapolation’. {Note other W8 entries includes
staggered wall assemblies assigned 1.5 h ratings when 15.9 mm GWB is used)

fn the following, | am referring to Test Assembly No.’s from Table 1 contained in IRC report IRC-833.

t would first point out that in your email you incorrectly refer to/describe Test Assembly No. F18 as a 1x2 gwb
configuration with a 51 minute fire resistance period. That description and test result is actually applicable to Test
Assemblies FO8 (single row of studs) and F15 (2 staggered rows of studs}, and both assemblies achieved the 51 minute
test result. Test Assembly F18 was a 2x2 gwb configuration on a single row of studs and achieved a test resuit of 79
minutes.

The extrapolation for the Part 3 Table Entry W8C for the staggered stud wall is based in the first part on considering the
results of Test Assembly No. F15 , which had 2 rows of staggered studs on a single sill plate with 1x2 layers of 12.7 mm
GWB, GFI, and without any resilient channels and comparing those results with the results for Test Assembly No. FO8,
which had a single row of studs and also had the 1x2 layers of 12.7 mm GWB8, with GFI, but with an RC under the single
layer of GWB on the fire-exposed side. Both assemblies exhibited a fire resistance period of 51 minutes (Both were
assigned a fire-resistance rating of 45 minutes in Part 9 Tables).

in the second part, the 1 h value assigned to Table Entry Assembly W8 having the 2x2 layers of 12.7 mm GWB on the 2
rows of staggered studs on a single sill plate with GFl was then extrapolated based on the test results of Test Assembly
No. F18, which was a single row of studs with the 2x2 layers of 12.7 mm GWB, with GFI, and also with an RC under the
two layers of GWB on the fire exposed side. Test Assembly No. Fi8 exhibited a fire resistance period of 79 minutes
{Thus both Part 3 Table Entry W2¢ and WB¢ are assigned a fire resistance rating of 60 minutes).

Let me know if you nead any more information.

Rodney A. McPhee, CET, CiP, ASFPE
Director, Codes and Standards
Canadian Wood Council

email: rmcphee@cwc.ca
Ph: 813-747-1801

From: Andrew Harmsworth (GHL) [mailto:ah@ghl.ca]
Sent: Thursday, March 19, 2009 9:37 PM

To: Rodney McPhee

Cc: Khash Vorell (GHL); Lam, Roger HSD:EX
Subject: Justification for proposed Code Change

Rod

As you may know | have been discussing your proposed Code Change to add Fire Resistance Ratings to the Appendix
with BC BSPB, as well as working on the first 6 storey residential building in BC. We will be using the CWC designs as
part of the first 6 storey wood frame, and therefore this becomes an interesting exercise in looking at your proposed
designs and understanding how they are demonstrated as compliant per the fire test reports issued by NRC {IRC-IR-7684,
806 and 833 and RR No 184, also NRCC-47737 - are there others | do not have?)

Looking at your fire ratings table, a question has arisen for which | could nof find the answer {maybe | missed it). Did NRC
test 2 layers of 1/2 in gwb on either side of staggered wood stud (including glass fibre insulation in our case).

| see your wall design W8 - but can find no justification in the fire test reports, except for test F18 which was 51 minutes
for a 1x2 gwb configuration. Is W8 simply an extrapolation of this design?

Thanks

Andrew
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Andrew Harmsworth, M Eng, P Eng, PE, CP

NeHL
CONSULTANTS LTD
Building Codes & Fire Science

950 - 409 Granville Street
Vancouver, BC VBC 172

T 604 689 4449 Ext 107

F 604 689 4419

E ah@ghl.ca

www.ghl.ca

A member company of
Saffire Safety Consuitants Inc
www saffire.ca

This email {ransmission is intended solely for the use of the individual or entity named above and may contain information that is PRIVILEGED AND
CONFIDENTIAL. If you are not the intended recipient, piease advise us by returning the email message.
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Jensen, Jun'ichi MEM:EX

From: Rodney McPhee [RMcPhee@cwe.ca]

Sent: Thursday, March 19, 2009 7:22 PM

To: Andrew Harmsworth {GHL)

Ce: Khash Vorell {GHL); Lam, Roger SG:EX; Helen Griffin; Etienne Lalonde; Mary Tracey
Subject: RE: Justification for proposed Code Change

Andrew:

Yes, the 1h FRR value assigned to the Part 3 Table Entry W8c is an ‘extrapolation’. {Note other W8 entries includes
staggered wall assemblies assigned 1.5 h ratings when 15.9 mm GWB is used)

In the following, | am referring to Test Assembly No.’s from Table 1 contained in IRC report IRC-833.

| would first point out that in your email you incorrectly refer to/describe Test Assembly No. F18 as a 1x2 gwb
configuration with a 51 minute fire resistance period. That description and test resuit is actually applicable to Test
Assemblies FOB (single row of studs) and F15 (2 staggered rows of studs}, and both assemblies achieved the 51 minute
test result. Test Assembly F18 was a 2x2 gwb configuration on a single row of studs and achieved a test result of 79
minutes,

The extrapolation for the Part 3 Table Entry WBC for the staggered stud wall is based in the first part on considering the
results of Test Assembly No. F15, which had 2 rows of staggered studs on a single sill plate with 1x2 layers of 12.7 mm
GWB, GFl, and without any resilient channels and comparing those results with the results for Test Assembly No. F0§,
which had a single row of studs and also had the 1x2 layers of 12.7 mm GWB, with GFl, but with an RC under the single
layer of GWB on the fire-exposed side. Both assemblies exhibited a fire resistance period of 51 minutes {(Both were
assigned a fire-resistance rating of 45 minutes in Part 9 Tables).

fn the second part, the 1 h value assigned to Table Entry Assembly W8 having the 2x2 layers of 12.7 mm GWB on the 2
rows of staggered studs on a single sill plate with GFl was then extrapolated based on the test results of Test Assembly
No. F18, which was a single row of studs with the 2x2 layers of 12.7 mm GWB, with GFi, and also with an RC under the
two layers of GWB on the fire exposed side. Test Assembly No. F18 exhibited a fire resistance period of 79 minutes
{Thus both Part 3 Table Entry W2c and W3c are assigned a fire resistance rating of 60 minutes).

Let me know if you need any more information.

Rodney A. McPhee, CET, CIP, ASFPE
Director, Codes and Standards
Canadian Wood Council

email: rmephee@cwce.ca

Ph: 813-747-1801

From: Andrew Harmsworth (GHL) [mailto:ah@ghl.ca]
Sent: Thursday, March 19, 2009 9:37 PM

To: Rodney McPhee

Cc: Khash Vorell (GHL); Lam, Roger HSD:EX
Subject: Justification for proposed Code Change

Rod

As you may know | have been discussing your proposed Code Change to add Fire Resistance Ratings to the Appendix
with BC BSPB, as weli as working on the first 6 storey residential building in BC. We will be using the CWC designs as
part of the first 6 storey wood frame, and therefore this becomes an interesting exercise in looking at your proposed

1
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designs and understanding how they are demonstrated as compliant per the fire test reports issued by NRC (IRC-IR-764,
806 and 833 and RR No 184, also NRCC-47737 - are there cthers | do not have?)

Looking at your fire ratings table, a question has arisen for which | could not find the answer (maybe | missed it). Did NRC
test 2 layers of 1/2 in gwb on either side of staggered wood stud (including glass fibre insulation in our case).

| see your wall design W8 - but can find no justification in the fire test reports, except for test F18 which was 51 minutes
for a 1x2 gwb configuration. 1s W8 simply an extrapolation of this design?

Thanks

Andrew

Andrew Harmsworth, M Eng, P Eng, PE, CP

NeHL
CONSUILTANTS LTD

Building Codes & Fire Science
950 - 409 Granville Street
Vancouver, BC V6C 172

T 604 689 4449 Ext 107

F 604 589 4419

E ah@ghl.ca
www.ghl.ca

A member company of
Saffire Safety Consuitants Inc
www saffire.ca

This email fransrmission is intended solely for the use of the individual or entity named above and may contain information that is PRIVILEGED AND
CONFIDENTIAL. If you are not the intended recipient, please advise us by returning the email message.

Page 34 of 277
HOU-2011-00022




Jensen, Jun'ichi MEM:EX

From: Andrew Harmsworth {GHL) [ah@ghl.ca]
Sent: Thursday, March 18, 2009 6:37 PM

To: Rodney McPhee

Cc: Khash Vorell (GHL), Lam, Roger SG.EX
Subject: Justification for proposed Code Change
Rod

As you may know | have been discussing your proposed Code Change to add Fire Resistance Ratings to the Appendix
with BC BSPB, as well as working on the first 6 storey residential building in BC. We will be using the CWC designs as
part of the first 6 storey wood frame, and therefore this becomes an interesting exercise in looking at your proposed
designs and understanding how they are demonsirated as compliant per the fire test reports issued by NRC (IRC-IR-764,
806 and 833 and RR No 184, also NRCC-47737 - are there others | do not have?)

Looking at your fire ratings table, a question has arisen for which | could not find the answer (maybe | missed it). Did NRC
test 2 layers of 1/2 in gwb on either side of staggered wood stud (including glass fibre insulation in our case).

| see your wall design W8 - but can find no justification in the fire test reports, except for test F18 which was 51 minutes
for a 1x2 gwb configuration. Is W8 simply an extrapolation of this design?

Thanks

Andrew

Andrew Harmsworth, M Eng, P Eng, PE, CP

NeHL

CONSULTANTSLTD

Building Codes & Fire Science
950 - 409 Granville Street
Vancouver, BC VBC 1T2

T 604 689 4449 Ext 107

F 604 689 4419

E ah@ghl.ca
www.ghl.ca

A member company of
Saffire Safety Consuitants Inc
www.saffire.ca

This email transmission is intended solely for the use of the individual or entity named above and may contain information that is PRIVILEGED AND
CONFIDENTIAL. if you are not the intended recipient, please advise us by returning the email message.
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Jensen, Jun'ichi MEM:EX

From: Peter Reese [PReese@rwa.caj

Sent: Monday, March 16, 2009 5:35 PM

To: Rotgans, Trudy SG:EX

Subject: FW: Wood Solutions Fair - Midrise Wood Frame Panel
Attachments: Panel Discussion noles for review.pdf

Hi Trudy -

Khash suggested | send this to you also, for your input
Look forward to meeting you Wednesday

Peter Reese, MAIBC, CP

RAMSAY WORDEN ARCHITECTS v
3535 Kingsway @ 11th Avenue

Vancouver, BC V5T 317

T 604 736-8959

F: 604 736-8999

W: www.rwa.ca

Acuess o
ied and may beur

From: Peter Reese
Sent: Monday, March 16, 2009 5:20 PM

To: kv@ghl.ca
Subject: Wood Solutions Fair - Midrise Wood Frame Panel

Hi Khash -

t understand we will be on the Panel this Wednesday - it was suggested we coordinate what we intend to present, so |
enclose some notes for my 15 minutes of fame - let me know if you have comments, or if there are points included you
wili cover '

Thanks - lock forward to meeting you
Peter Reese, MAIBC, CP

RAMSAY WORDEN ARCHITECTS v
355 Kingsway @ 11th Avenue

Vanceuver, BC V5T 337

T: 604 736-8959

F: 604 736-8999

W: www.rwa.ca
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PANEL BISCUSSION - MIDRISE WOOD FRAME - WOOD SOLUTIONS FAIR - 18 Mar 09

- Architectural Implications:
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Code change relates to Group C Residential, up to 6 Stories, Sprinklered
Height: Maximum 6 stories and 18 M measured from grade “to uppermost floor
tevel of uppermost storey” - UDI notes that different Municipalities have different
definitions of Grade
Building Area: Gross Floor Area unchanged, therefore smaller footpnnt 7200
M2 GFA therefore 5 stories squals 1440 M2 Building Area - 6 stories equals 1200
M2 Building Area - can have larger footprint by adding firewalls to divide
developments into technically separate buildings - it is assumed the tolal fire
load and degree of risk remains the same as currently
Existing 3.2.2 multiple occupancy rules would aliow 6 storey hybrid building with
lower floors as another Major Occupancy - eg. 1 storey Retail considered as 2
hour rated concrete building with 1 hour rated 5 flpor wood frame Residential
building above, totaling 18 M high
Stacked shear walls plus no irregular shapes or massing
Mezzanines not allowed fo increase height above 6 stories or 18 M
Cladding:
- Non-combustible, tested wall assembly with thermal barrier, or firg
retardant treated wood
- Stucco requires cavity compartment every 2 stories
- Unclear if vinyl siding over GWB allowed
- Have heard Vancouver won't allow cementitious board such as Hardiplank
- wants to see real wood - question about equivalency using
accelerated weathering test
- Balconies and overhangs: Perforated vinyl soffits not acceptable -
there are implications for venting
- Typical wood frame Balcony wood fascia and posts not acceptable
- Restrictions on cladding materials, particularly wood trim, may result in
new building vernaculars and use a wider range of materials - balcony
design may be reconsidered - lining up joints and building elements
may require more care and craft than typically seen on 4 storey frame
puildings with wood trim
- As ctadding becomes more expensive, clients will want to reduce building
i0gs
Windows: Higher buildings may require higher performance windows -
sliding glass doors may be more problematic at higher floors
Emergency generator may be required
Coordination and Field Review may become more rigorous - fee and insurance
issues
Architectural Style:

- Requirements tend towards 4 square, block buildings which could lead to
architecturally stolid, boxy, uninteresting buildings and overbearing
streetscapes - or could lead back to a future of ordered, neo-
renaissance bulildings with attention to base, middle, top, and urbane
European streetscapes, or 10 a fresh, innovative approach - opportunity
to create a new “Vancouverism” model

- Facade design and material quality becomes extremely important -
requires focusing on the textural, not just Architectural, design - big
impact on urban design

- This building type requires thoughtul restraint and more sophlstlcated
detailing - sometimes our lowrise buildings feel like full scale models of




real buildings - this could be an opportunity to design robust, flexible,
metabolic, future proof, future heritage buildings - could explore
prefabrication, compartmentalization, panelization, modularity,
sophisticated details such as exterior window blinds or shutter panels,
integration of venting, shading and solar systems - could alsc be an
opportunity to design more texturally rather than just architecturally, with
attention to meaningful fagade design

- What do we about overhangs on 6 storey buildings - are there
stringcourses and cornice lines

- Ideally top two floors could vary from typical floor plate, but may not be
altowed by current shear wall requirements

o Opportunities to improve performance and life safety

- Require double doors in Corridors to divide floors into 2 smoke refuge
areas as per BC Housing Assisted Living projects

- Design dwelling units to be air tight compartments as per BC Housing
Provincial Homelessness Initiative requirements intended to limit
bedbug spread — this would limit smoke migration in a fire - if suites had
individual heat recovery ventilation, suite entry doors could be
weatherstripped

- Require upgraded insutation in wall and floor assembilies - mineral wool
couid be required to reduce fire spread - non-combustible foam could
be required to control fire and smoke spread

o Opportunities for design innovation:

- Hybrid systems and hybrid buildings

- Possibility of frame construction for top floors of multistory concrete
buildings

- Implemeniation issues:

- In practice, change will probably be implemented gradually - stakeholders including
AIBC and insurance and Warranty providers have expressed concerns - zoning does
not yet aliow many locations for 5 and 6 storey buildings

o Home Warranty Insurance: HPO Homeowner Protection Office notes main issue
is home warranty insurance providers will need to provide coverage - Travelers
notes concerns are:

- Safety

- Structural

- Education and Training
- Wood Shrinkage

- Building Envelope

- Industry Awareness

- Regulator Awareness

- Significantly they “require significantly more information to better assess this
type of housing and the potential risks involved in providing warranty
insurance”

o Fire Departments: Concerns expressed include:
- Training and equipment challenges
- Exiting time
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- Smoke control measures - my understanding is that smoke and toxic
fumes are main life safety dangers

- Fire fighting from interior of buildings

- Reguest non-combustible exit shafts

- Request emergency generators for emergency lighting

o AIBC Recommendations: AIBC noted a number of technical concerns such as:

- Fire resistance rating continuity

- Coordination of fire rated assembly Code tables

- Extension of midrise wood frame to assisted living and congregate
care uses

- Fire fighters exposure o risk

- Durability standards

- Course of construction fire risk

- Education and training, for design professionals, building officials,
contraciors and trades

- Development of best practices guides

- Recommendations:
- Reconcile Code limitations
- Complete best practices guides
- Provide education seminars
- Create an industry advisory group
- Start with pilot projects
- Establish a Provincial Code Interpretations Office

o Nearest Precedent: Washington State allows 5 storey wood frame over 1 storey
2 hr rated concrete, but requires:
- | hour rating for interior non-load bearing walls on lowest frame storey
- Smoke proof and pressurized exit stair and elevator shafts
- Emergency generator for emergency lighting
- Special structural inspections

o Implementation Option - begin with & storey hybrid buildings:
- 4 stories frame over 1 or 2 stories concrete
- § stories frame over 1 storey concrete
- could give more comfort to all stakeholders during transition period to
& storey frame buildings

- Technical Issues:

o Structural: Seismic design is the main issue, though wind load becomes bigger
issue - amount of nails in wood
o Building Envelope: No significant difference from current best practices between
4 and 6 stories at any particular site, althcugh more attention is warranted -
window standards may be affected
o Wood Shrinkage / Differential setttement :
- lssues can be managed with careful detailing, use of appropriate materials,
and more attention to keeping kiln dried wood dry during construction
- Coordination issues re; effects on all building systems - eg. flexible
plumbing conneciions ,
- Use of TJl or other engineered floor system
- Detailing, Coordination and Field Review implications
- At masonry elevator core and fire walls
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- Brick veneer supported on ledgers at each floor
- Silt and head members - opportunity for using alternate materials - at
least use kiln dried plates
- Option to extend wall framing to underside floor and support joists on
hangers

- Opportunity for increased use of engineered wood

- Issues re: increased mix of engineered wood and dimension lumber
o NFPA 13 required - all rooms including Bathrooms, Closets, and Balconies

sprinklered

o Reqguirement to meet ASHRAE 90.1 (2004)
o 1 Hour Floors: Affects 4-6 storey buildings - existing fire and sound ratings are
being called into question by new testing - eg. insulation lowers the fire rating -
lower structural loading for dimension lumber joists can lead to joists at
12"rather than 16" centres which then lowers sound transmission ratings
Elevators: Hydraulic elevators may not be suitable, particutarly regarding speed
15 M fire access to each "building” may require equivalency
Status of requirement to bring 2 hr fire walls to Grade without offsets
Status of Horizontal Exit approval - my understanding is additional exit stairs
required at fire walls if project divided into maore than 2 buildings - issue of cost
plus loss of sellable space

o0 00

- Construction Issues:
o Protection of kiln dried lumber throughout construction period
o More attention to alt aspects of construction - less wild west, wood butchering,
cut and cover attitude
o Probably increased use of prefabricated components

- Cost Implications - of moving from 4 to 6 storey frame buildings:

Additional exterior non-combustible cladding and trim

More kitn dried lumber to avoid additional shrinkage

More structural iumber to take additional loading

Possible need to use 5/8” instead of 1/2” ply for shear walls, and may require ply
both sides

Cost of additional fire walls

Cost of sprinklering Balconies, Bathrooms and Closets

Cost of sprinklering Attics or creating fire compartments to underside roof
Possible increased costs of elevator

Possible costs for staging scaffolding

Plus soft costs: consultant fees, insurance, etc

Contractors pricing for unknowns

Big cost if emergency generators were required

c O O O

O 0 0o 0 0 0 0 ¢

- What is incremental cost of going from 4 storey 1o 6 storey wood frame

- where are the costs - one is parking - below grade parking is concrete at
$40,000 per stall - current parking regulations probably require 2 levels
underground parking for midrise

- What is cost of 6 storay wood frame compared to 6 storey concrete
- ig it $150/SF vs $250/5F or is it $220/ SF vs $250/SF
- if costs are within 15%, and people will pay more o live in a concrete

building, where is the incentive to build wood frame
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Non-Responsive

From: Khash Vorell (GHL) [mailto:kv@ghl.ca]

Sent: Monday, March 16, 2009 11:50 AM

To: Rotgans, Trudy HSD:EX; Nicol, John HSD:EX
Subject: Two Comments re your March 18 presentation -

Trudy & John,

| noted couple of items on your draft presentation which require your attention,

: 1
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1} In two places (page 2 and 14, highlighted in red) it is indicated that local government may enact hylaws to define grade
or manipulation of grade. My comments on this statement are as follows: Grade is a defined term in BCBC, as such it is
not subject of an interpretation at a municipal level to indicate how building height is established. Municipalities take
Code definitions and use them, if there is a dispute between designer and AHJ in interpretation of the definition, then the
Appeal Board can clarify that Code interpretation. Planning and zoning bylaws can regulate matters primarily relating to
"farm” and "character”, fire safety and building regulations are regulated by the Code. Another issue is

that, the Community Charter Act under Section 9 titled "Spheres of Concurrent Authority” prohibits municipalities to pass
such bylaws if they are dealt with under an existing Provincial building regutation; of course unless such bylaws

are approved by the Minister. As you are aware, the Concurrent Authority provisions were introduced due to concerns
that some local bylaws relate to fire safety were inconsistent and sometimes unreasonable. The definition of "grade"

is already covered under Part 3 of BCBC, as such it falls under a Provincial building regulation, and therefore subject to
"Concurrent Authority” provision of the Community Charter Act.

2) On page 14 it is indicated: Local governments can also choose to enact additional requirements above the building
code for the purposes of property protection such as: "requiring staged inspections by a registered professional”. My
comments on this statement are as follows: Similar to above, "field review" is also a defined term in BCBC. The
definition states that field review is left at the discretion of Registered Professional (RP). This for long has been a touchy
issue with both ARPEGBC and AIBC; at the committee leve! we often come across member complaints that some AHJ's
are demanding RP to conduct field reviews at specific stages of construction. As you are aware both Act's of APEGBC
and AIBC give the associations the power {o regulate their members. Bylaws of both associations are also consistent
with the Code's definition of "field review", that is field review frequency and timing is left at the discretion of RP's.
Therefore, if a municipality passes a by law to regulate when field reviews are required, this will be in contradiction with
definition of the Code, as well as the bylaws of both associations.

Please call or email if you wish to discuss the foregoing.

regards,

Khash Vorell, MEng, PEng

GHL CONSULTANTS LTD
Building Codes & Fire Science
950 - 409 Granvilie Street
Vancouver, BC V6C 172

T 6804 689 4449, Ext 108
£ 604 689 4419

E kvi@ghl.ca
www.ghl.ca

A member company of
Saffire Safety Consultants inc
www.saffire.ca

This email transmission is intended sotely for the use of the individual or entity named above and may contain information that is PRIVILEGED AND
CONFIDENTIAL. If you are not the intended recipient, please advise us by returning the email message.

Non-Responsive
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Non-Responsive
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From: Khash Vorell (GHL) [mailto:ky@ghl.ca]

Sent: Thursday, March 12, 2009 11:31 AM

To: Rotgans, Trudy HSD:EX

Cc: Shelley Craig; Bob Worden; Khash Vorell (GHL)
Subject: Wood Solutions Fair Mid-Rise Panel - coordination

Hi Trudy,
| wanted to touch base with you regarding the March 18th presentation. | was thinking to coordinate with you regarding
the items | was going to cover and to make sure that there is not too much fire safety refated info.

1) Are you mostly covering the government's process and perspective issues relating to the Code change?
2} Currently my presentation is covering the following topics:
a) Current Code Provision
- Overview of the Risk Analysis
- Technical vs process risks
- Findings
p) New Part 3 Building Code Provisions
- Qccupancy limitation
- Building area limitation
- Building height imitation
- Hold-open devices
- Exterior cladding
c} Other Design Considerations
- Sprinkler system design,
- Combustible concealed spaces
- Shrinkage & its impacts on fire safety systems
- APEGBC's upcoming Technical Bulietin
- Alternative Solutions
d) Commonly asked questions

Please call or email me, in case there are some overlapping topics
regards,
Khash Vorell, M Eng, P Eng
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Building Codes & Fire Science
950 - 409 Granville Street
Vancouver, BC V6C 112

T 604 689 4449 Ext 106
F 604 689 4419

E kv(wghl.ca
www.ghl.ca

A member company of
Saffire Safety Consultants Inc
www.saffire ca
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Office of Housing and Construction Standards

lower storey

upper storey
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