
A basic guide to fire safety.  Part 4



Welcome

Gary Laird
Volunteer Member, IOSH Fire Risk 

Management Group

This is the fourth in a series of modern fire safety 

presentations.  This is ‘Fire Investigation’.



Fire investigation

Fire investigation:  

Fire investigation is the analysis of fire-related 
incidents.  After firefighters have extinguished a fire, 
an investigation is launched to determine the origin 
and cause of the fire or explosion.

Definition



Consequences



Marriott's School, Stevenage



Marriott's School, Stevenage



Fry building, Univ Bristol



Dormer’s Wells school, Ealing



Dormer’s Wells school, Ealing



Dormer’s Wells school, Ealing



Note drips of burning plastic



Flammability of materials



The Cutty Sark, 1869



The Cutty Sark, 1869



The Cutty Sark, 1869



Victoria Hospital, Kirkcaldy



Victoria Hospital, Kirkcaldy

• Tremco AW 421 industrial 
cleaner.

• Described as a high-power 
cleaning solution.

• Presumably, ‘the solution’ to all 
their problems.

• Except by now, the glue had 
dried ‘rock hard’.



Some clues



Fire risks from flammable liquids



A school football pitch



The need to test materials



Electrical sub-station fire



Electrical sub-station fire



Electrical sub-station fire



Investigation

Using the HFACS model:

Routine or even exceptional 
violation

Inadequate supervision

Organisational climate



Investigation 
techniques



Investigation principles

✓ This presentation will not make you an expert 

fire investigator, that takes KATE and time.

✓ But what we can do and say are a few pointers 

to get you in the right direction.

✓ Fire Investigation is much like archaeology.

✓ So here are a few pointers …

✓ Use a structured technique such as HFACS
✓ Which has been presented extensively in other FRMG 

publications etc

What to do and how to do it



Legal basis

This is given in para 36B of HS(G)65 which 

supports Regulation 5 of the MHSWR, 1999.
36 Employers should measure what they are doing to implement their 

health and safety policy, to assess how effectively they are controlling 

risks, and how well they are developing a positive health and safety 

culture. Monitoring includes:

(a) having a plan and making adequate routine inspections and checks to 

ensure that preventive and protective measures are in place and 

effective. Active monitoring reveals how effectively the health and safety 

management system are functioning.

(b) adequately investigating the immediate and underlying causes of 

incidents and accidents to ensure that remedial action is taken, lessons 

are learnt, and longer-term objectives are introduced.

What to do and how to do it



Investigation techniques

✓An excellent textbook is …
✓ The Principles of Fire Investigation, R A Cooke, R H Ide, 

published by the Institution of Fire Engineers, 1985, ISBN 0 

903345 07 2.

✓Unintentional fires will have some human 

factor(s) element(s) to them.  People are the 

hazard.

✓Find out the UNSAFE ACTIONS that people 

have taken and the Pre-CONDITIONS that have 

led to those actions:
✓ Environmental conditions

✓ Operational conditions

✓ Human conditions

Based on (modified) HFACS and HFIX 



Investigation techniques
Techniques:  Timelines, dates and minute by 

minute recording of data.



Investigation techniques
Fault tree analysis.  Useful for working out fire 

development.



Investigation techniques
Event tree analysis:  Useful for working out 

responses of fire precautions.



Investigation techniques
The Bow-Tie diagram



Investigation techniques

Cause and effect:  fishbone diagrams



Investigation techniques

The primary purposes of a fire investigation is to establish the origin 
(seat) of the fire, determine the likely cause, and thus conclude whether 
the incident was accidental, naturally occurring or deliberate.  

It is vital to establish the cause to ensure similar events do not occur (in 
the case of natural or accidental) or to allow a legal investigation to be 
conducted (in the case of deliberate fires).

Primary purpose



Investigation techniques

1. Interviewing eyewitnesses.

2. Locating the seat of the fire.

3. Excavating the seat.

4. Evaluation of evidence.

5. Review all your findings and determining a root cause analysis.

6. Reporting the findings.

Key stages



Safety at the scene
Safety related hazards:  All of the below!



First steps

Identify the seat of the fire.  If multiple seats are discovered, that is 

odd!

Explanation forthcoming?  Otherwise, it is deliberate ignition.

An inventory of combustibles and flammables, identified chemically by 

instrumental techniques if necessary.

As well as means of ignition identified.

Electrical power supplies.

Smoking materials.

Machinery running or operational.

Process safety issues with flammable liquids and gases.

Smoke damage and flame damage.

Jet fires impinging on other materials.

Transmitted heat and direction of heat travel.

Static electricity, lightning.

Fuels and MOI must be accounted for.



Finally

1. All fires, no matter how insignificant you feel they are should be 

investigated.

2. Preventing another unwanted fire of the same type is paramount 

and remember we do this for:

1. Life safety

2. Property Protection and 

3. Business Continuity

3. Learn some investigation skills from colleagues, and to start with 

use definite industrial safety investigation skills.

4. Document everything, record what you see, feel, smell etc and take 

many digital photographs of the scene.

5. Work and cooperate with  the professionals such as fire fighters, 

the police and loss adjusters where this is necessary.

6. Write-up clear and logical factual reports until you feel confident in 

being able to offer opinions on causation and fire development.

To conclude this session …



And finally, don’t forget …
Our next presentation

Friday 11 February 2022 at 1230

Principle 5:  Designing for Fire Safety


