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Section 2: Fire  

 • Case studies 

• Building Standards & Fire Engineering 

• Hot topics -1 

 - Whisky –Bonded Warehouses 

 - Sprinklers in Dwellings 

 - Contractor Fire Safety Awareness 
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• Hot Topics -2 
 - Schools  

 - Hospitals 

 - MVHR – Inner rooms – Lighting Diffusers 
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Partly closed doors 
 

Closed bedroom doors  
 

Open bedroom doors 
 

Uninjured 
 

Smoke injury survived 
 

Smoke injury rescued  - died within 2 days 
 

Smoke death at the scene 

 

Design and construction - 3 



Instrumentation schematic: Tests 1 and 2 
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TC Columns 

 

Ceiling TCs 

 

“Nose height” TCs 

 

Continuous gas sampling 

 

“Bubbler” gas sampling 

 

Optical density meters 

 

Closed bedroom doors (Ajar doors not shown) 

 



Conditions in the fire corridor at head height 
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Real vs tests - view A 

Reconstruction – before test Reconstruction - After Test 

Rosepark Lower Floor  Rosepark upper floor after fire 



Before tests 

Test 2 - Sprinklers 
Test 3 – Fire doors 

Test 1 Reconstruction 



Predicted times to death 
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Prescriptive codes 

• A prescriptive approach is the minimum 

legislative requirements for life-safety.  

 

• Unknown level of property and environmental 

protection 
 

Recommended travel distance will not be 

more than 32m 

 



Satisfy Standard 

Every building must be 

designed and constructed  

in such a way that in the 

event of an outbreak of fire 

within the building, the 

occupants, once alerted to 

the outbreak of the fire, are 

provided with the 

opportunity to escape from 

the building, before being 

affected by fire or smoke  
 

 

 

 



Conversion 

Travel distance 22 m 

Height less than 7.5 m 

Office side has plasterboard 

 

Case Study 1 – Extended Travel Distance 



Basement Storey Ground Storey 



Case Study 2 – Escape from 

Basement Cafe 

At least 2 storey exits should be provided from: 

• a basement storey at a depth of more than 4.5m; 

or a basement storey which is intended to be used 

by members of the general public (other than a 

basement storey providing access only to sanitary 

accommodation). 



Case Study 3  – Corridors 

Recommendations: 

• not more than 10m travel distance inside 

protected lobby where only one escape route 



Defend in place - 1 

• Fire broke into 

protected lobby 

• 60 mins FR Sc 

Door in high rise 

flats 



Defend in place - 2 

• Safe refuge 

within adjoining 

dwellings 



Corridor Smoke Venting - 1 

• Escape distances up to 20m 

• Sprinklers  

• Detection 

• Single mechanical shaft 

 



Corridor Smoke Venting - 2 

• 0.6 sq m shaft 
– A vent/damper provided into the 

shaft from each corridor at each 
level 

– Each vent approximately 0.8m² in 
(free) area 

• Fan at the top of smoke shaft  
– fan comprises of duty and 

standby 

– rated to 300 deg C for two hours 

– extract rate between 3-5m³/s 

 



Corridor Smoke Venting - 3 

• 1m² inlet AOV in the stair (or 
additional inlet shaft where 
there are  longer travel 
distances) 
– General principle is to push smoke away 

from the stair towards the extract point.  

• Smoke detection in corridors 
– Causes the local vent and inlet vent to 

open automatically.  All other vents 
remain closed. 

 



Corridor Smoke Venting - 4 

• Escape distances up to 25m 

• Sprinklers  

• Detection  

• Two inlet / extract mechanical smoke shafts 

– Reversible fans depending on location of fire 

 

 



Building Standards & Fire Engineering 

 

• Mandatory Requirements 

• Follow guidance in Section 2 

• Acceptable Solutions 

• Alternative Solutions 

• Asking the right questions 

• Appropriate Knowledge 

• Summary of questions to ask 
 

 



Fire Safety  

Design Hierarchy  

Regulation 

Approved 

Guidance 

Alternative 

Guidance 



Standards 2.1 – 2.15 

• “Every building must be 
designed and constructed in 
such a way that in the event of 
an outbreak of fire within the 
building, ………….” 
 

 

      Purpose is: 

 

 To aid means of 

escape and fire 

fighting 

 Provide stability to 

structure during fire 

 Limit number of 

people affected by 

fire 

 Limit area of building 

affected by fire. 

 



Conventional  Approach For means of escape 

how important is: 

 

 Rate of fire growth 

 Ceiling height 

 Sprinklers  

 Fire Detection 

 Smoke control etc. 

 Human behaviour 

 

2.5 mins escape time? 



ALTERNATIVE SOLUTIONS 

 
Bespoke and efficient solutions 

 

Provide flexibility 

 

Promotes Innovation 

 

Support sustainability & longevity 

 

Best for more complex  buildings 

 

Proof of safety, not assumed safety 

PRESCRIPTIVE CODES 
 

Based on historical negative events 

 

Inflexible 

 

Do not keep up current trends 

 

Have a ‘one size fits all’ approach  

 

Best used for simple buildings 

Why Use 

Performance 

Based Design? 



What is Fire Engineering? 
 

Fire Safety Engineering is a 
recognised method of achieving 
adequate fire safety in a building.  

 

It takes into account the entire fire 
safety engineering package and is 
sometimes the only viable method 
of achieving a satisfactory standard 
of fire safety in large or complex 
buildings. 
 



Open Plan Apartments Acceptable 

Solutions - 1 
 
Create Modern ‘Loft’ Style 

Living Apartments 

• Remove Protected 

Entrance Hall 

• Sprinkler Protection 

 

 

 



Shopping Centres Acceptable 

Solutions - 2 
 
Fire engineered solution allows: 

•  Compartmentation unlimited  

•   Removal of separating wall 

•  Reduced escape widths 

•Increased travel distance 

 

 

 

 



Alternative 

Solutions - 1 
 
Fire engineered can be used 

to justify: 

•  Extended travel distance 

•  Reduction in escape routes 

•  Reduction in Fire protection 

•  Defend in place  

•  Horizontal evacuation 

•  Use of escape lifts 

 



Indoor soccer centre was considered  

to close to boundary.   

Boundary protection Alternative 

Solutions - 2 
 
Fire engineered solution 

resulted in: 

•  No structural fire protection  

•   No boundary protection 

•  Considerable savings made  

    project viable 

 

 

 



Time  

RSET  ASET  

No overlap then design 

is deemed safe 

  RSET represents the 

time taken to safely 

escape 

•Detection time 

•Response time 

•Movement time 

  ASET represents the 

time available to safely 

escape 

•Time for the smoke 

to become hazardous 

•Radiation  

•Structural collapse 

Alternative Solutions - 3  



Alternative Solutions 

• Smoke Control Systems 

• Structural Fire Protection 

• Fire Suppression Systems 

• Compartmentation 

Alternative 

Solutions - 4 
 
• Does the design satisfy 

the standards? 

• Should a peer review be 

undertaken  

• Appropriate knowledge, 

training and expertise  

• What design fire should 

be used 

 

 

 



      Alternative Guidance 

• Domestic < 18m – 
sprinklers in lieu 
protected lobbies 

• Offices – extended TD 

• Care homes – day 
rooms 

• Sequence of escape 

• Lifts for means of 
escape  

Alternative 

Solutions - 5 



Asking the 

right questions 

• Has adequate documentation been provided? 

• Is it clear that the standards have been 

     satisfied? 

• Has a factor of safety been applied? 

• Has every design been signed off by an 

appropriately qualified or experienced person? 

• Is the compliance check being carried out by 

appropriately qualified staff? 



Appropriate 

Knowledge 
 
• Fire engineering is 

complex 

• Often subjective  

• Based on scientific 

theory / practice 

•  Engineering judgement 

•  Case specific 
 

 

Dark Arts 

Engineering 

Calculations 



Advanced Computational Analysis 
 

  Escape  

  Structural fire protection  

  Fire spread 

  Rationalisation of smoke       

vents  



Identify Key 

Fire 

Engineering 

Challenges? 

Understand the principles of fire 

engineering, rapid fire growth,  

passive and active fire protection.  

CFD review 

Appropriate knowledge, training 

and expertise to be aware of the 

hazards and risks involved.  

Does the design satisfy the 

Standards? 
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Peer 

Review 
 

Should a peer review be 

undertaken of any fire engineered 

design? 

 
What design fire should be used- 

worst, worst credible fire? 

Proof based approach 

Sustainable development? 



Any questions? 

 
 

 

www.scotland.gov.uk/bsd 



Scottish Building Standards 

 

Current Hot Topics - 1 

 

 

Colin Hird / Jim McGonigal 



Introduction 

 

• Whisky warehouses 

• Sprinklers in dwellings 

• Fire Safety awareness 
 

 



Whisky Warehouses 

 

• Background 

• Building 

Standards 

• Sprinkler 

standards 

• STAS / Technical 

Bulletin  

 
 

 



Background 

• 4.5 Billion GVA to Scottish Economy 

• >40% increase in exports to South America and 

Asia 

• BS EN 12845 including Annex G 

• Liaison with LABSS and SFRS 

• Ministerial View 

• COMAH (HSE) and SEPA requirements 



Building Standards  - life safety? 

• Standard 2.1 Compartmentation 

 - 1000m2 unsprinklered 

 - 2000m2 sprinklered 

 

Standard 2.6 Spread to neighbouring 

buildings 

 - Table B may be used instead  

    of table A if sprinklered  



LPC Rules, incorporating BS EN 12845 

• RISC Authority – insurer expert groups 

• Published by FPA 

• Part 1: BS EN 12845 

• Part 2: Technical Bulletins 

• Part 3: Supplementary Info 



BS EN 12845 Annex G 



TB 201 – Suitable sprinkler components 

                and services 

• or (iii) equivalent to LPS 1048  

• LPCB Red Book 

• Recognise own professional 

limitations 

 



• Appendix 1 – List of 

acceptable installation 

standards 
 

• If a contractor wishes 

to use another 

standard they should 

consult LPCB 

 

• Recognise own level of  

competence 

 



• BS EN 12845 

Category 
 

• Cat I < 20 % 

alcohol 
 

• Cat III > 20 % 

alcohol 
 

• Ethanol 70% proof 

before maturation 
 

• 40% proof post 

maturation  
 

 

 

 



Storage configuration 

• ST1 – free standing or 

block palletised 

storage 

 

• 150m2 max in plan 

area for C III/ IV 

 

• 2.4m between aisles 



Block stacking – no racking system 

• xxx 



• E.g. 7 barrel 

high (7.2m) 
 

• Design density 

• 27.5mm/min 
 

• Area of 

operation – 

300m2 wet 
 

• Add 25% if dry 

therefore AO 

=375m2  



• BS 5306-2 withdrawn 
 

• No longer supported 

by BSI 
 

• LPCB - can continue 

to be used for 

extensions to existing 

BS 5306-2 

installations 



BS 5306-2 (Category) 



BS 5306-2  

• xxx 



BS 5306-2 (design density and AO) 

• xxx 



• Commissioning 

Certificate 
 

• List standard 

used 
 

• And any 

deviations  



Non-compliances / departures 



Summary 

• Is Scotland open for business? 

• LPC Rules incorporating BS EN 12845 

• TB 201 – Appendix , List of acceptable 

alternatives 

• TB 201 – LPS 1048 contractors or 

equivalent 

• Consult the SFRS 

• If unsure, talk to BSD, LPBC etc  



Sprinklers in Dwellings 

• Welsh Proposals 

• Cost benefit 

analysis 

• New versus 

existing 

• Trade offs 

• Properties 

covered 



Contractor Fire Safety  

Awareness 

• Members & Aims 

• FRS Scottish Government,  

• Insurance Industry And  

• Fire Safety Industry 

• DIY & Contractors 

• To raise awareness 

• Inform 

• Educate 

• One stop shop 



COFFEE 



Scottish Building Standards 

 

Current Hot Topics - 2 
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Introduction 

 

• Schools 

• Hospitals 

• MVHR 

• Inner rooms 

• Lighting diffusers 
 

 



School Projects  

• Community Campus 

• Schools? 

• 2 and 3 storey 
central social spaces 

• Sufficient flexibility in 
guidance? 



Classrooms accessed from 
balconies overlooking space 



Fire engineered approach? 



 Single Bed Hospitals 



Current Guidance  

In a residential building, where any corridor escape route 

serves sleeping accommodation it should be constructed of 

walls providing a short fire resistance duration and any 

door in the wall should be a suitable self-closing fire door 

with a short fire resistance duration. 



Fire Hazard Rooms 

In order to contain a fire in its early stages, the following 

rooms are considered to be hazardous and should be 

enclosed by walls providing a short fire resistance duration: 

bedrooms where they are used by: 

• elderly people, or 

• those suffering with mental illness, or 

• people with learning difficulties 



MVHR 



Ducted heating or ventilation systems should not transfer 

fire and smoke from the room of fire origin to the remainder 

of the dwelling. 

MVHR - GUIDANCE 



Preventing the transfer fire and smoke 

• Dampers 

• Isolate system 

• Rated ductwork 

• Switch off 

power 



The guidance recommends, ‘every inner room and 

adjoining access room should be provided with an 

additional smoke alarm to give the occupants early 

warning’. 

Inner rooms – Smoke detection 



Research carried out by the University of Strathclyde's 

Centre for Forensic Science and Derbyshire Fire & Rescue 

Service has identified that domestic smoke detectors may 

not always wake children in the event of a fire. 80% slept 

through smoke detector alarms and only seven of the 

children woke during any of the tests. 

Inner rooms – Latest Research 



76 

Internal linings 

      

2.5 Every building must be designed and constructed 

in such a way that in the event of an outbreak of fire 

within the building, the development of fire and 

smoke from the surfaces of walls and ceilings within 

the area of origin is inhibited. 
 

 

Internal Linings – Lighting Diffusers 



77 

Current Guidance 



2012 consultation on changes to the 

Building Regulations in England 

 

Thermoplastic Lighting Diffusers  

Lighting technology has changed 

considerably and requirements for 

energy efficiency have become more 

stringent.  

Internal Linings – Research 



Benefits 

The proposed changes to the guidance on spacing of 

TPb diffusers will allow designers to achieve the desired 

light level with slightly less units.  

Internal Linings – Benefits 



QUESTIONS? 


