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13 DEC 2016

Ms Nicola Wolley
fyi-request-4949-ce6bd9cb@requests.fyi.org.nz
fyi-request-4948-bc50f33e@requests.fyi.org.nz

Dear Ms Wolley

Thank you for your emails of 15 November 2016 requesting the following under the Official Information
Act 1982 (the OIA):

Request 1
Please provide a copy of Project 6: Re-introducing Alternative Solutions, which is currently in draft
form.
Request 2
Please provide a copy of the approved budget for the MBIE Fire Programme and the total cost
incurred to date.

Information in response to each of part of your requests is provided in this response.

Please provide a copy of Project 6: Re-introducing Alternative Solutions, which is currently in draft form.

Please find attached a copy of the draft “Guide to Alternative Solutions for Protection from Fire”
document, released to you without redaction.

Please provide a copy of the approved budget for the MBIE Fire Programme and the total cost incurred
to date.

Please find the information requested in the table below.

Financial year Budget Actuals
2015/16 489,210 487,508
2016/17 352,206 165,706 (to end of October 2016)

Building, Resources and Markets

15 Stout Street, PO Box 1473, Wellington 6140 New Zealand

E info@mbie.govt.nz T +64 4 472 0030

W www.mbie.govt.nz F +64 4 499 0969 or +64 4 473 7010







You have the right to seek an investigation and review of my decision by the Ombudsman, in
accordance with section 28(3) of the OIA. The relevant details are:

The Ombudsman

Office of the Ombudsman
P OBox 10 162
WELLINGTON 6143

0800 802 602
www.ombudsman.parliament.nz

Yours sincerely

Melanie Smith

Manager, Engineering Design and Science
Building System Performance

Building, Resources and Markets
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d Employment (MBIE) has produced this guide in accordance
004 (the Building Act), which relates to guidance published by
IE has taken every care in preparing this document it should not be
requirements of the Building Act. Readers should always refer to
5d regulations as the source documents and be aware that for specific
may be necessary to seek independent advice.

nces to the Building Act in this guide are to the Building Act 2004 and all
ding Code are to the Building Code (Schedule 1, Building Regulations 1992) in
of writing.
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What this guide covers

This is a guide to alternative solutions for complying with the performance requirements of Building
Code clauses C1-C6 Protection from Fire (the fire clauses).

ell as to

It will be of interest to fire engineers and designers developing alternative solutions
building consent authorities (BCAs) and others considering them.

The guide discusses:
e alternative solutions and where they fit in the building regulatory s
¢ what the fire clauses require

o types of alternative solution suitable for fire design

¢ the recommended levels of expertise and analysis for.e
e factors of safety, and

the Fire Engineering Brief.
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Alternative Solutions for Building Code compliance

An alternative solution is a building design, or part of one, that:

e demonstrates compliance with the Building Code, but
o differs partially or completely from the relevant Acceptable Solutions or Verifi
For Code clauses C1-C6 Protection from Fire (the fire clauses) there are seven Acc
C/AS1-C/AS7, and two Verification Methods, C/VM1 and C/VM2.

Methods.

Many building projects — especially renovations or upgrades to existing b
projects — will need to follow alternative solutions for fire design. Fire en
also decide to depart from the Acceptable Solutions and Verificatioh.Meth
designs they consider will create the best outcome for a particula

Figure 1: The building re

Law

¢ ¢ 06OV e oS0

Means of compliance

tive solution route Deemad-to-comply route
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Understanding the Fire Clauses

The first step in developing an alternative solution for fire design is to consider carefully which
Building Code clause or clauses apply to the particular project.

It is important to assess the applicable Code clauses holistically right from the start project to

make sure it addresses all the relevant performance requirements.

The key objectives are life safety, property protection a

Code clause C1 contains the three main objectives of the fire clauses:

o life safety

e protection of other property, and

o firefighting operations.

While these are objectives and not performance rec e the

main focus of any alternative solution.

Performance requirements follow th

e preventing fire occurring (claused

limiting fire spread (clause C3)

e fire’s development, starting with an
nvolvement (refer

spread. This can affect life safety as well as property
€3.2,€3.3,C3.5 and C4.3 all need to be addressed. This
S and cladding to ~neighbquring‘prdpe‘!"ty,a'nd to make sure

MINISTRY OF BUSINESS, INNOVATION AND EMPLOYMENT p 5 of17 Proposals for NZBC clause 3.4




BUILDING
PERFORMANCE

Figure 2).

Appendix B explains these clauses and their sub-clauses in more detail and lists the performance
objectives they each relate to.

There may be more than one Code clause and more than one performance objective —and the
relevance of some of these may not be immediately obvious.

Example: \ ead

h Vektii;al'fife sprke‘a‘d. This can‘ affect life safet
de clauses €3.2, €3.3, C3.5 and C4.3 all need to
openings and cladding to neighbouring pro

deal with fire

Joccupants on upper levels
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Figure 2: Development of fire and the relationship with the Code clauses

+

Fully Developed

Temperature
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Key Considerations

There are several key consideration for developing an alternative solution for the fire clauses:

¢ Understand the building and its associated fire safety design - and then describ
addressed. This should outline the building and its features i.e. height, occupa

Solution.

¢ Holistically identify which Fire Code clauses are affected by th
the designer needs to demonstrate compliance with.

¢ Determine what type of Alternative Solution is requir;
compliance should be established whether it is initial
or specific design.

¢ Determine the appropriate level of expertise/ ‘ esign,
review, and approval of the Alternative Soluti

e Provide a strongly arg led ¢a
the evaluation of it will be
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Types of alternative solution and recommended expertise and
analysis

While alternative solutions for fire design vary greatly, they can be broadly categorised as one of
three types:

¢ Single minor departure from the Acceptable Solutions C/AS1-7, or
¢ Major or multiple departures from C/AS1-7, or
¢ Departure from Verification Method C/VM2 or specific fire engine

The features of each are set out below together with the recom
analysis. This is summarised in

Table 1.

gineering relates

sis and expertise

~ Regulatory revie
 (internal or extern

- BCA) for applicability of
~ qualitative assessment

Suité‘bly d\uali’fi‘edffire\ Regﬂl‘llatory review
enginéer . (internal or external to
o o - BCA) and/or Peer review,

Ntative , - Suitably qualified and S : ,
‘ ~experienced chartered  review and/or external
~ fire engineer _ regulator reviewer
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Single minor departure from the Acceptable Solutions

A minor departure from Acceptable Solutions C/AS1-C/AS7 may require a simple qualitative, or
perhaps quantitative analysis. This will typically require a basic level of understandi jre design
and a good understanding of the Acceptable Solutions.

The most common justification for a minor departure to Acceptable Solut
of compensatory or mitigating feature or features (refer example below,

required criteria for a safe building.

These design features also need to be correctly balanced:
objective or performance requirement (i.e. the desigr
relate to the same objective).

Justification for the proposed mitigating featuref
provided, in some instances, with a qualitative ar,

ilar to the one described above (a single minor departure).
of complexity as the engineer/designer is now managing major or

s @ quantitative assessment.
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».Ex'anﬁple:» Multiple Departufes .

n for an office building has a number of departures from the Acceptab
eans of escape i.e. longer travel distances and a reduced exit

ios — UT, CF and RC— from Verification Method

the releva | |
nt escape time to meet the relevant perform

ShOWStha

Departure from Verification Method C/VM2 or S
Design

Departures from C/VM2 are likely to be from either:

¢ feature of design (e.g. door swing, or prescrib

¢ method of analysis (e.g. a change in input p riteria, or

modification of an analysis method).

A fire design which has departure from ‘tobe
undertaken by a suitably qualified firee ; VM2. Any departure
to the C/VM2 design scenarios needs,to.be carg i ended consequences to
other design scenarios. <

This type of alternativg oluti
with a good understanding of t

Specific ) ] level of understanding of the Building Code and the
: ode skould be satisfied that the engineers and reviewers
experience for doing this.

inter-rela

iples or using Acceptable Solutions or Verification Method
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Factor of safety in fire design

Fire engineering design typically involves comparing the outcome of an analysis to threshold
acceptance values. Some of these acceptance criteria are quantified within the Building Code (e.g.
tenability criterion related to visibility, FED(CO), and FED thermal, and radiant flux levels to relevant

boundaries).

The appropriate use of a safety margin, or ‘factor of safety’ (FOS), in fire engine
applied to design inputs as they enter an analysis, or alternatively to desi
Factors of safety are needed to address issues such as:

¢ uncertainty in the documented input values because limitati
» known non-conservatisms in the method of analysis beca

e uncertainty in the method of analysis or its outputs, suc
uncertainty.

The use of factors of safety also gives a general ley

r must address is the

in the Code.

A design which follows C/VM2 comp

Therefore, .iti
alternativ

sign as it tests what happens if any component of the system fails to
r in particularly sensitive input values.
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Fire Engineering Brief (FEB)

All forms of alternative solution benefit from some discussion early in the design process with key
stakeholders, particularly review and regulatory stakeholders, and documenting the agreed
principles. This is known as the Fire Engineering Brief (FEB) process.

The extent and form of the FEB varies depending on the:
type of alternative solution. It can range from an email tr
meetings between all parties.

If an engineer decides not to go ahead with an

and project sponsors that their proposed design : S v nt risk. it should
also be generally accepted that the BCA, peerr .stakeholders
are entitled to suggest or require chang i It

of safety during their review at consent

Table 2: Snapshot of the FEB

future limitatio‘nsk

r property
orotectlon

< ant Code clauses affected by the alternatlve solution
¥ from the Acceptable Solutions or Verlflcatlon Method
d approach and methodology
sed inputs and set up ofanalySIs ’
Acceptance criteria
roposed factor of safety

Fire engineer

BCA ' ;
‘Architect/lead consultant
New Zealand Fire Service
Client

Main contractor

Insurer
Other key de5|gn dlSClplmes affected by the fire design
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Resources

MBIE’s website at www.building.govt.nz (search for ‘alternative solutions’)

MBIE FAQs website link.

MBIE guidance on FEBs

MBIE guidance on tall buildings

Performance based Fire Engineering Design

International Fire Engineering Guidelines 2005 at: )
www.abcb.gov.au/Resources/Publications/Education-Training
Guidelines

al-Fire-Engi

BS 7974-0:2002 Part 0 Application of fire safety

shop.bsigroup.com/ProductDetail/?pid=0000000

SFPE Engineering Guide to Perform

Protection-2nd-Edition-
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Appendix A: Fire engineering terms

Firecell

The Building Code uses the concept of firecells to divide a building into one or more compartments.
It defines a firecell is defined as “any space including a group of contiguous spaces onthe same or

different levels within a building, which is enclosed by any combination of fire sepa# '
walls, roofs, and floors”. A firecell may include a number of different building acti

Fractional effective dose (FED) for carbon monoxide

A cumulative measure of the toxicity of smoke that would create conditi
difficult to safely escape a building. As a fire grows in size the quantit
being produced increases with time. This increases the densi
to a level that creates difficulty for occupants to breathe and

Fractional effective dose for thermal effects

A cumulative measure of the amount of heat peopl
creates difficult conditions for building occupan
when they migrate into an escape route, raise t
increased heat level creates a difficult environme
route, due to skin effects and breathing:

Radiant flux

A measure of heat produced from a
radiant heat produced can:ighite su
of fire to other prope eradiaL

Visibility
roduced from fires thickens the air,

exit. Visibility has a lower threshold than
say through smoke, not breathability.
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Appendix B: Fire clauses and links to the performance objectives

Table 3: Description of Building Code clauses C1-C6 Protection from fire

There are three key objectives:
: life safety — to safeguard people froman unat@p
_illness caused by fire ,
'property protectlon —to protect other prop
fire, and ~
flreflghtmg operatlons to facilitate fi

Control of |gnitlon sources Wlthl ,
J 'hghtmg ' :

g. The Fire Serv:ce requlres adequate water supply and
v safe access to floor of fire origin. /

ormation on the building and its safety systems shall be prov&de / Any systems
for protectlon of firefighters shall be reliable. ‘ '

All elements required to support fire rated elements shall providé Sti"
stability during and after the fire. This is for period of escape, protect
’property and ﬂreflghtmg operations. -

Compliance with clause C6 needs to be demonstrated through Clause B1
Structure. '
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Table 4 groups the fire clauses’ performance requirements, which are in the sub-clauses of C2-C6,
under the three key objectives in clause C1.: life safety, property protection and firefighting

operations.

Table 4: Building Code objectives for protection from fire and the relevant perfor  clauses

Objectives Requirements

_Prevention of ignition sources

Internal surface finishes shall have minimum reaction to

Minimum toxicity and visibility shall be provi
of escape. :

Fire safety systems required’ for life

Structur‘al(systéms supportin
remain stable.

Ve‘rftical spread of fire clat

porting fire ratecdifllem
fire spread sh# i

53,054

[ 055

dtructural systems for access for firefighting operations
all remain stable. ‘
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