Architecture and Fire Safety Design

Paul Bussey RIBA Architect, IMaPS, FiFireE
pbussey@ahmm.co.uk

ASEOCIAT IO
FOR SPECIALET
FRF RROTECTION




Principal
Designer
Course

Paul Bussey RIBA , IMaPS, FIFireE, FIIRSM
Senior Technical Consultant, AHMM Architects. >s
Architect , Fire Consultant and Principal Designer 3

A Practical Guide
for Architects and
Designers

Paul Bussey

CDM 2015: W'




Can Buildings be totally Fire Risk free?

What about :-
 Timber Buildings?
* Furniture, Furnishings and Fittings?
e Electrical equipment?
e Combustible materials?
 Thatched roofs?

* Should we just use steel, brick and concrete?
e Should we put sprinklers in all buildings?
 What are the Societal Expectations of Buildings?



Jean Venables (2009)
OBE FREng FICE

President, Institution of Civil Engineers

How to balance risk and benefit?

Injury Time

Iliness Effort

Danger Cost
Fire Aesthetics

Risk z Benefit

The Concept of “Reasonable Practicability”



Proportionality of Risk Management

SFARP
“So Far As Reasonably Practicable”

In essence, it requires weighing the risk
against the resources needed to eliminate
or reduce the risk.

And the question, whether a measure is

or is not “reasonably practicable “is one

which requires no more than the making
of a value judgment in the light of all the
facts (not just H&S or fire).ie:-

Empowerment of the team to make
properly informed project judgements,
without fear of prosecution.

All Designers must understand SFARP
(HASAWA 1974)



Significant Design Stage Hazards & Risks

e Definition in CDM 2015 - not necessarily the greatest
risks but unusual, difficult to manage, not obvious
(hidden) inc. health eg.

* Potentially catastrophic issues eg. Fires, in use and
during construction

e difficult maintenance issues



HSE Tolerability of Risk Framework

Figure 3.1 The tolersbility of nek [TOH) framework

Ref. HSE Report 2001 “R2P2” Reducing Risk Protecting People (Pg. 23-25)



Fire Risk Identification, Evaluation, Reduction &
Communication Process by RIBA Workstages
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Site Hazard
Used to identify a hazard or a risk.

The Site Hazard symbol will be used where we have known
“significant risks”.

This category will also be used for the majority of CDM
“significant risks”.

This could also be used to notify users to the danger of fire if
something is NOT installed eq.

« Compartmentation
« Cavity Barriers

« Fire Stopping

* Fire doors



Information
Used to convey relevant CDM
information

The Information symbol will be passing on
information which a specialist designer or
contractor should be aware of when they
complete a CDP design element, construction
phase plan or method statements.eq.

« Working adjacent to gas pipes

« Temporary fire protection required

» Fire escape route blocked so needs
alternative provisions



Prohibited

Used to prohibit a certain dangerous
activity or material.

The Prohibited symbol will be used where we
do not want a material or action to be used on
the project.

This could be :-

« hot welding works,

« Hot cutting works

« or the use of flammable or combustible
materials



Encourage action

Used to encourage safe activity or
use of a safe material.

The Encourage Action symbol will be used where we

wish to promote a positive action. This could be an

action which is good practice such as :-

« Additional Fire extinguishers to be located in this
area

« Temporary escape route lighting and signage to be
used

« Temporary fire protection to be used during
construction eg. Timber frame buildings



Performance Requirements - Design Stage
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Specifications

We can add the symbols to the relevant specification system
to highlight its importance.

Bda Commercial Office (test spec) - NBS Create

Home Insert Review Office Master Update View Manage

Nw O O ¥ B =« r®X

Mew Job  Openlob Refresh | Performance | Full Job Details  Qutline ' Park Delete
Job  Wizard - Pas -
lab lob Stage Open Clipboard Farmat Remowe
Contents i CcoM site Hazard: ..oofmembrane.
Title Suffix Classification  Mumber Last Modified i
4 General fittings, fur... - 350535 135 08/12/201510:23 4 %3 System outline
i com site Hazard No... - 258090 101 05/01/2016 11:44 i
4 COM Design note: .. - 75.50.95 100 05/01/2016 17:30 & 20-50-30/101 CDM Site Hazard: Hot applied mastic asphalt roof membrane.
JJCDM Design note: ... - 25-50-95 101 05/01/2016 17:29 * Danger of fire: The new apshalt roof is being laid to the roof of the existing fuel store which
dE Timber framed wall ... typeB 25-15-35 185 25/08/201515:13 will remain in use. Provide the correct grade of fire fighting equipment to
i Timber framed wall ... type C 25.15-35 185 25/08/2015 15:13 A enable a fire to be extinguished. Include the use of gas burning asphalt
CDM Site Hazard no.. - 25-10-55 101 05,/01/2016 10:02 heaters in the site fire safety plan during the construction stage..
Masonry internal le... - 25-10-35 160 14';12"?015 10:30 * Moxious fumes; Reasonable measures should be taken to avoid noxious fumes from causing
Masonry external le... - 25-10-35 150 04/01/2016 15:13 = a nuisance or health hazard to adjoining properties and otehr trades people.
Scope of works - 25-05-60 102 10/12/2015 11:55 Refer to site plan drawing number 13046 (21) 100
Cementitious weari.. - 20-55-15 115 04/09/2015 11:49

CDM Site Hazard: H.., - 20-50-30 101 11,/01/2016 11:51 -
Mastic asphalt cold ... - 20-50-30 145 -

il Daylight pipe system - 20-25-75 120 08/12/2015 09:10
3] COM Site Hazard Mo... - 20-10-10 101 05/01/2016 10:53
#i Board suspended c... type A 20-10-10 110 04/12/201515:27
i Board suspended c... type B 20-10-10 110 04/01/2016 17:22
4 COM Site Hazard No... - 20-05-80 101 05/01/2016 12:23
i composite conerete... - 20405-80 110 08/12/201509:12
i Precast concrete be... - 20-05-30 160 21/08/201512:12

In situ reinforced co.. - 15-405-50 110 06/11/201511:16 Haza r-d wa rnlng
CDM Site Hazard No.., - 10-45-20 101 06,/01/2016 10:12
i Deconstruction syst... - 10-45-20 110 05/01/2016 12:31
Y Works Contract Co.. - 00-80-70 - -
it Works Contract Ad... - 00-70-70 - - b
4 [Tl 3

& Job details| |. Contents

Resources
All resources
b 42 o0Project management

[ J 05 Districts, facilities and buildings
[ 1 10 Prenaratorvysvstems

— v B



Fire Hazard
Use to indicate a risk

' item.

The Fire Hazard symbol will be used
where we have known risks. This could
be used to notify users of action
required to install permanent fire rated
elements and systems eq. fire dampers,
cavity barriers, fire stopping around
services, etc
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) Fire Information
L . . . . .
Use to indicate fire information.

The Information symbol will be
passing on information which a
specialist designer or contractor
should be aware of when they
complete a CDP design element,
construction phase plan or method
statements where fire performance is
critical.




Fire Encourage Action
Use to indicate action.

The Encourage Action symbol will be used
where we wish to promote a positive
transient action. This could be an action
which is good practice such as temporary
provision of fire extinguishers, fire protection

measures, etc. during refurbishment or
maintenance works



Method:

We can add the highlights as custom systems appended to the relevant specification system.

-—
Home | Insert Review Office Master " Update  View ' Manage @
P08 T O 0 K o 22 2B X

oy

N w/ 8 el

New Job Openlob Refresh Performance | Full | Job Details Outl Park  Delete
Job  Wizard - 4Pas -

Job | Job Stage Open Clipboard|  Format Remowe |
Contents | Gypsum board part..ystem FPS-102 | ] ] Gypsum board part... ystem FPS-105* 4 b x  NBSGuidance
U g Wrtgemanageen. 7 s

FUCKORA NN}

b 1 10Preparatory systems
b JJ 20Roof, floor and paving systems
4 L 25Walland barrier systems

b 4 10Unitwall systems

4 ), 15Framed vall systems

4}, 25Framed partitionsystems
b 3 Gypsum board partition system FPS-101

Gypsum board partition system FPS-102
Gypsum board partition system FPS-103
Gypsum board partition system FPS-104
4 Gypsum board partition system FPS-105
L 35 Framed vall structure systems

(25-15-25/135)
(25-15-25/135)
(25-15-25/135)
(25-15-25/135)
(25-15-25/135)

‘\g Jobdetais | Ju Contents|

Resources

| airesources

a

b L) 05 Districts, facilities and buildings
b L 10Preparatorysystems
bl 15General structural systems
b ¥ Ll 20Roo0f floorand paving systems
L 25 Wall and barrier systems
b L 00Monolithicwall systems
b i 05 Structural (unframed) panel wall systems

S

A Ju 10 Unit wall systems.

b L 30Damp proofcourse renewal and insertion systems

bl 40Glass block wall systems
[ 1J 55 Masonry wall systems
b 4 75 Straw bale wall systems
b 15Framed vall systems
b L 20 Fence systems
b Ju 25Fixed pedestrian barrier systems
bl 50Doorand window systems
b} 55°Other wall opening systems
bl 60Gatesystems
b L 700perable traffic barrier systems
3 ') vall covering and
b i 8SInternal wall covering and finishsystems
b Ll 90 Wall and barrier accessory systems
b LU 30Stair, ramp, tunnel, shaft and vessel systems
b L 3SFF&E and general finishing systems
1. 40Flora and fauna systems
4% 45 Fabric, FF&E and landscape products
1) 50Disposal systems
Ji 55 Piped supplysystems
b L 80Transport systems
b k% 90Services engineering products

4 T3 system outline

25-15-25/135 Gypsum board pa

rtition system FPS-105

* Type: E

« Description: Fire rated shaft wall partition system

+ Function: FPS-105 =
~ ® - System performance: E

)

Framed partition system design requirements; -
Structural performance;
Fire performance to BS EN 13501;
and Acoustic performance.

« System manufacturer:
« System reference:
« Studs:

=Type:

—Centres:

* Head condition:

Knauf

Firefighting Shaftwall 146 mm stud

146 mm 'C-T".

600 mm.

~Type: [0 channel fixed to siab. ~]
— Deflection allowance: [22mm. ~]
« Insulation: 25 mm insulation quilt, density 12-16 kg/m®.
« Linings:
s —Shaft side: One layer of 20 mm Coreboard.
—Room side: Two layers of 15 mm Fireshield.
* Finishing:
~Type: Knauf skim plaster and Taped seamless finish with Knauf joint tape one side and and Knauf
jointing compound the other side.
—Primer/ Sealer: For painted condition. ~|

* Accessories:

* Execution:

« System completion:

4 ¥ system performance

%% 25-15-25/207 Framed partition

« Shared by: Gypsum board partition system FPS-102 and Gypsum board partition system FPS-105 -
« Standard: To BS 8000-0 and BS 8212. s wll J »

. - @
* Materials. and Use only the same as those tested and identified in renorts.

Knauf deep flange 'U' track;
Knauf fixing channel;

Knauf flat plate;

and Knauf movement control joint.

Installing framed partitions generally;
Installing partitions onto new concrete and screeds;
Installing framing for partitions;
Framing to staggered stud partitions;
Installing defiection heads;
Installing plasterboard to metal framing;

ind Sealing gaps and air paths around partitions.

Removal

@ples and Verification of performance.

S Guidance

= System performance

Include one or more of these clauses where the design
work is to be completed by the Contractor. This design
work may entail anything from selection of a product, to full
system design against specified performance criteria

System manufacturer

Complete this item with a proprietary system reference.
Alternatively, insert, e.g. Submit proposals.

Damp proof course

On new concrete slabs or screeds, a damp proof course
or membrane should be installed to the full partition width
before locating the floor channel or sole plate.

For polyethylene or polypropylene damp proof courses,
insert Plastics damp proof courses and/ or cavity trays,
and select the required material and properties in the
product clause

NBS values

courses and

§ and/ or cav




Generic Fire Materials - Design Stage

Fire Stopping Condition

Image Product

Passive Fire Tracking Document

Image Installation

Information

Action/ Date

Through Penetration Fire Stopping

Fire Barrier Cast-in-Place Devices: Firestopping
device for use prior to a concrete pour.

CFS-CID
Firestop cast-in device

'Height: 250 mm

Base materials: Concrete

Application temperature range: 5 - 50 °C
Temperature resistance range: 20 - 100 °C
Colour: Red

Reaction to fire: class (EN 13501-1) E
Re-penetration: Yes

webpage: https://goo.gl/BjTHQ4

Action/ Owner:
Work stage:
Date:

Fire Barrier Pipe Device: Intumescent device for
firestopping of pipe and cables through rated
walls and floors.

Dimensions (LxWxH): 200 x 130 x 50 mm
Colour: Red

Acoustics performance: Test report available
Tested in accordance with: EN 1366-3
Re-penetration: Yes

Reaction to fire: class (EN 13501-1) E
Application temperature range: 5 - 40 °C
Temperature resistance range: -15 - 60 “C
Can be painted: Yes

Shelf life: Not relevant 1

Chemical basis: Polyurethane

LEED VOC: 5.4 g/|

Action/ Owner:
Work stage:
Date:

Fire Barrier Restricting Collar: For firestopping of

plastic pipes from 4 inches (102 mm) to 10 inches

(254mm) in diameter.

CFs-CP
Firestop cokar

Approvals: ETA-10/0404

Application temperature range: 5 - 50 °C
Temperature resistance range: 20 - 100 °C
Reaction to fire class: (EN 13501-1) E
Shelf life: Not relevant 1

Can be painted: No

LEED VOC: 7.6 g/I

Minimum ceiling thickness: 150 mm
Minimum wall thickness: 100 mm

Mold and mildew performance: Class 0 (EN ISO
846)

Action/ Owner:
Work stage:
Date:




onstruction Stage Details- All Gaps & Penetrations

Number
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Joints

Multiple Penetrations
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RIBA
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Prevention
Initial Draft

HoP
Firex
|FE
ASFP

R

BA VWork Stages.

[ Constction
Stage s Handover " inuse
incl Stages 0, 1-2 Stage 3 (Construction Stage Stage 6 Feriod Stage 7
Documenttion)
Tasks
Practical Completon Handover
Name Ao | rer | concept | pianning TretaTaton and nspecion
clenc < ° °
Landiord w AN
5 [J
5 Tenare . AN
]
5 Developer = | @ Y
Facities anagers | P ° ° [ ] A\
) ]
et ] i L
Principat Designer v °-! e ° a
£
vuctrs Engineer ° ® ®
HIE s ° ° °
S, [ Wecrncn & tecnca e ® ®
2 Engineer e L L 3
0| 8
& | © | seeciistrie enomeers | 7Y e
= nc Manutactrer L L J ®
5
g istorcal Conservation | o - J ®
s Consutant o @
@
5 Principal (Main) Contractor| ~ PC. — B
SE = ® Py
X ing el
§ 8 [ oy ion
g SpecilstFie Py &
S Sontacors e ® e
2
2 T ° [ [] [
o | e |
3 Schemes AN
[ rrs—r— —
< Bodes AN AN
5 | oudngcowm = ° ° ° [] AN ‘
&
£ [— [N ®
§ | rremokmsessos |
- 1 K - - e —
5 X - o= Il
i B o : :
5 £ o .
£ Reter to Work Stages Appointment E
53 ot g L]
5= - : S b -
3 =)
8
Fire planae st mamiacurer
g9 Fire Strategy, Detailed
£ Generic Descriptive Construction Repart O'gafl frecton
£8 Concept & Scheme Design | Outline Specification and. |Technical Specification and] _Documentation: detail |~ “eRor BTl teaof Client and|FM Team
2 Documentation Performance Criteria | Generic Drawings for Fire [design drawings, approvals|  GEC S TR Implem|‘ntation
g2 . 3
¥ Protection Application GaAEEsY A
o A
pians; Secions; Elev ocations: Fire detaed cravings
indicating. v sutegycravings [Fabric & e esisiance
P requiements wals
issues Forzoral M. reqiemenss Florsstabs
t [Root softs
celrgs
Comparmertsizesand exent enders | Geneticype of proecton o senvice
[pereratons
i anc s oy arers
Eievaons for aacency cakuatons Fiorbariers
Stppression sysems [Roofbartiers
looors
loampers
[Fire prtecton passie ads
[Sprncers
. lorechers
g
E Frame ype Irtumescents rumescentsiboardsispraysirenders.
3 stucuralvals
a P
3
S |structural Engineer
5 etermination o g emperares
g or i el members
a
icating rcating e protection
I
i separatonot icaton ot eneuatons
Mechanical, Electrical, Public. [vechancal
Health Consultant Eiecical
Verdiaion
Fies for boers,kichers,etc e supporsystems
i Methods 1-4 o S 9999
A A ntess sary sppomimeny  [Recurement Detaled Documenaion T aEive
Mechanical, Electrical, Public
Health Contractor brac e cesigncrtera
A o Farcover o e Svaiegy o
i assessment and fre suppression Documentaion Reguaion38)
an comor Fie Brigade
Speciaist Fire Consutany S0 50%9 e oo
q orenchers
£ pressunsason
g Fire Brigade Stautory Bar Consuaton
2 [Conceptal soksors or
G |specialist Fire Manufacturer
g S rocuch
2 WA A A
& ke Ofsand ry i hickresses for _criin)
el sectons
Fire Installation Contractor
and Sub-Contractor e resising cucssampersand . |(Reguiaton 36)
opping
S Design Certifier
5
@ |Assigned Certifier
s ry Certi
2 |Ancillary Certifier
Completion [Tender c Handover Defects Sign-off =
Contribution @ [inspection /\ [signoff
Gl - g i - catons; appicad = Z =




Completion (Tender —— Construction/ Handover Defects Sign-off
Contribution . Inspection A Signoff []
Definitions Consultation period and/ or meetings for contributions on drawings, The process of examination of drawings, specifications, applications, Formal approval of drawings, specifications, applications, products, and

specifications, applications, products, etc. to advance the process.

products, and the inspection of works on site for installation.

the installation of works on site.




The Fire Prevention Collaborative Team

RIBA Work Stages

This document is a work in progress. It shall be subject to review and
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The Fire Prevention Process

RIBA Work Stages

[This document is a work in progress. It shall be subject to review and
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x _g Documentation Performance Criteria Generic Drawings for Fire Jdesign drawings, approvals Hp:alth & Safety File ! Implem :ntation
5= - L 8
$8 Protection Application etc. e WETES
Fire strategy and Plan with Floor Fire performance criteria and Fire protection measures: IN/A NIA
plans; Sections; Elevations locations: Fire detailed drawings
Indicating: Fire strategy drawings Fabric & fire resistance
GA’s drawings with annotation for key fire |Vertical M.E.P requirements Walls
issues Horizontal M.E.P requirements Floors/ slabs
Locations for Fire Brigade access Shaft and void requirements Roofs/ soffts
Travel distances Intumescent coatings /boards/ sprays/ | Ceilings
Compartment sizes and extent renders Generic type of protection for service
) Stair core locations Fire features (atria and voids) penetrations
Architectural Atria and voids Cavity barriers
Elevations for adjacency calculations Floor barriers
Suppression systems Roof barriers
Doors
Dampers
Fire protection passive aids
Sprinklers
c Drenchers
2 co?
g Identification of: Fire protection proposals: Detailed fire protection proposals A
@ Frame type Intumescents Intumescents/boards/spraysirenders
£ Structural fire resistance Inherent fire protection and resistance | Water or other protection Structural
3 Structural walls Cladding fire protection and resistance | Design signed of as Design Certifier
2 Structural steel Water or other protection
= Structural Engineer Compartmentation walls stability infire | Structural thermal models
o determination of limiting temperatures
K] for all structural members
[a}
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Risers and structural holes indicated Locations of holes and sizes Generic type of protection for service
Including separation of Indication of: penetrations
Mechanical, Electrical, Public |Mechanical Mechanical services penetrations Fire protection services
Health Consultant Electrical Electrical services penetrations Fire protection sprinklers
Ventilation Ventilation services penetrations Fire protection drenchers
Flues for boilers, kitchens etc. Include support systems
Include Methods 1-4 of BS 9999
N/A N/A N/A (unless early appointment) Requirement: Detailed Documentation of all active
Mechanical, Electrical, Public Prescriptive fire protection systems to  |and passive fire stopping elements
Health Contractor atch the design criteria
Specialist requirements: Fire requirements on structural frame | N/A /A Handover of Fire Strategy NIA
Risk assessment and fire suppression Documentation (Regulation 38).
and control Fire Brigade
AT Smoke strategy Licensing Approvals
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3
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Supplier single product)
N/A N/A NA [Tenders for work. Detailed Material | Certification of Completion (ancillary
[Take Offs and dry film thicknesses for |certifier)
) 5 ksteel sections. Details of all passive fire |Marked-up drawings and documentation
Fire Installation Contractor brotection installed including: fire doors, |Installation inspection reports
and Sub-Contractor fire resisting ducts/dampers and fire-  |(Regulation: 38)
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How Far does the the Team need to go with
regard to Fire?

This is a complicated process?

Collaboration of all the Professionals is Key




