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Consequent to so many big building fires in Hong Kong with one happened recently at Fa
Yuen Street [1] in end November, 2011, there are deep concerns [2] on providing building
fire safety in projects going through Fire Engineering Approach (FEA) or performance-based
design (PBD). There are problems that the fire safety provisions did not comply with the
prescriptive codes, such as partitions without fire resistance, storage of large quantities of
combustible goods and extended travel distance. In most of the FEA/PBD projects [3], fire
hazard assessment was focused only on evacuating people trapped inside the building. Very
few FEA/PBD reports appeared in the past two decades talked about impact to firefighting
and protecting firemen. The hard job of fighting against the big fires is left to the firemen!
As raised openly in a recent conference in Singapore [4], most of the FEA/PBD projects are
only for reducing the construction cost. There are now many challenges on firefighting
procedures not following guidelines [5]. This leads to concerns on how FEA/PBD would
affect firefighting strategy, rescue strategy, intervention of fire service systems, and most
importantly, potential health and safety impact on firemen. Note that toxic gases are not
included in smoke assessment [6-9], but only heat and at most, carbon monoxide
concentration deduced from free computing software without professional liability. Even so,
a very low design fire less than 5 MW used to be estimated and adopted in many FEA/PBD
projects.
Heat release rate [10] is the most important parameter affecting the course of a fire in hazard
assessment in FEA/PBD while determining the fire safety provisions. Using a low design fire
much less than the real incident [1] is very dangerous. Full sprinkler protection was not
provided in many public places such as crowded subway station platforms [11] and large
airport terminals [12]. Note that any disturbance in the burning process would increase the
heat release rate, giving a fire much bigger than the design fire [13]. Firemen then have to
fight against the big fires, if happened. However, there was no special consideration in
FEA/PBD reports on evaluating the impact on firefighting strategy, rescue strategy, and
1

health and safety of firemen under a big fire. These were only briefly discussed even in
overseas PBD design guides with due reference to occupational safety and health practices
not specifically worked out for fighting big fires [e.g. 14]. FEA/PBD design with assumed
low heat release rates would give a much less hazardous environment, very different from
those in real fires experienced by firemen [1]. Further, firemen might presume fighting fires
in buildings with fire safety provisions complied with the code. Extending the travel distance,
for example, would require longer operating time of portable breathing apparatus.
Fire load was surveyed by different research groups in the past 25 years in factory buildings,
retail shops, karaokes, higher education institutes, residential buildings and shopping malls.
Local residential buildings are observed to store much more combustibles [15] than the upper
limit imposed by the codes [16]. It is very easy to get heat release rates higher than the low
design value of only 5 MW assumed in many FEA/PBD reports, once adequate ventilation is
provided due to whatever reason.
Data on heat release rate for local combustible products are not available. Estimations were
based on very crude assumptions under low radiative heat fluxes in most of the FEA/PBD
projects. Most of these calculations [e.g. 17] were not supported by systematic full-scale
burning tests. Some calculations were even wrong in just taking overseas combustibles to be
the same as local ones, and assumed that the average heat release rate is the peak heat release
rate. Correct calculation on the design fire is necessary for implementing the new generation
of building fire safety codes [18] in view of the big post-flashover fires encountered [1,5,19].
Methods of estimating low probable heat release rates by burning those combustibles were
just reviewed [20.] The trick of getting low heat release rates was pointed out. Further, it is
difficult to model [21] the consequence of a big fire scenario realistically with Computational
Fluid Dynamics (CFD). That is why some fire consultants even said that the Available Safe
Egress Time (ASET) predicted by CFD is independent on the design fire higher than a certain
value!
Therefore, the following immediate actions are recommended on FEA/PBD submissions:


Existing buildings:
All FEA/PBD on fire safety provisions for existing projects assuming such low heat
release rates must be reviewed again, with impact to firefighting and protecting firemen
included. Appropriate fire safety management with more security guards assigned in
those places [2] should be implemented to ensure that the amount of combustibles is kept
low. The heat release rate of burning the stored combustibles might be low, say kept
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below 5 MW if the guards are properly trained. When there are difficulties in keeping
low fire load density to match with the assumed low design fire, additional passive
building designs and workable active fire protection systems should be provided. For
example, large airport terminals and crowded deep underground subway stations likely to
store more combustibles might give rise to big fires. These places must be fully protected
by appropriate fire suppression systems and smoke management systems. Firemen
should be warned that they might be going to a more hazardous environment for fighting
against the big fire and rescue occupants. They must take appropriate precautions with
suitable training, and be provided with additional firefighting equipment.


New projects:
Heat release rates estimated in new projects must be vigorously justified by full-scale
burning tests on acceptable scenarios to ensure appropriate fire safety can be provided.
An additional section on the effect on firefighting must be included in the FEA/PBD
report. Firemen must be informed to ensure that they can take appropriate actions in
firefighting. FEA/PBD projects only for reducing cost should not be allowed [4]. A cost
analysis report on fire safety provisions in those places with difficulties to comply with
fire code should be submitted to demonstrate that the objective of PBD is not for cost
reduction. FEA/PBD should only be implemented when there are no fire safety codes.

References
1.
2.

3.

4.
5.
6.

South China Morning Post, “An accident just waiting to happen”, 1 December (2011).
W.K. Chow, “Hidden fire problems: Consideration after the Fa Yuen Street Big Fire”
(2011), Department of Building Services Engineering, The Hong Kong Polytechnic
University, Hong Kong. Available at:
http://www.bse.polyu.edu.hk/researchCentre/Fire_Engineering/Hot_Issues.html
Practice Note for Authorized Persons and Registered Structural Engineers: Guide to Fire
Engineering Approach, Guide BD GP/BREG/P/36. Buildings Department, Hong Kong
Special Administrative Region, March (1998).
Proceedings of Fire Safety Asia Conference (FiSAC) 2011, Suntec, Singapore, 12-14
October (2011).
The Standard, “Five face action after fire death”, Hong Kong, 17 January (2012).
V. Babrauskas, J.M. Fleming and B.D. Russell, “RSET/ASET, a flawed concept for fire
safety assessment”, Fire and Materials, Vol. 34, p. 341-355(2010).

3

7.

8.

9.

10.
11.
12.

13.
14.
15.
16.

17.

W.K. Chow, “Six points to note in applying timeline analysis in performance-based
design for fire safety provisions in the Far East”, International Journal on Engineering
Performance-Based Fire Codes, Vol. 10, No. 1, p. 1-5 (2011).
W.K. Chow, “Timeline analysis with ASET and RSET” (2011), Department of Building
Services Engineering, The Hong Kong Polytechnic University, Hong Kong. Available at:
http://www.bse.polyu.edu.hk/researchCentre/Fire_Engineering/Hot_Issues.html
W.K. Chow, “RSET/ASET, A flawed concept for fire safety assessment” (2012),
Department of Building Services Engineering, The Hong Kong Polytechnic University,
Hong Kong. Available at:
http://www.bse.polyu.edu.hk/researchCentre/Fire_Engineering/Hot_Issues.html
R.D. Peacock and V. Babrauskas, “Analysis of large-scale fire test data”, Fire Safety
Journal, Vol. 17, pp. 387-414 (1991).
Oriental Daily News, “No sprinkler system at 53 MTR platforms”, p. A22, Hong Kong,
10 April (2007) – in Chinese.
C.M. Lam, “Fire safety strategies for the new Chek Lap Kok International Airport”,
Conference Proceedings of Asiaflam’95, 15-16 March, 1995, Hong Kong, p. 63-68
(1995).
V. Babrauskas, Private communication, February (2012).
CIBSE, Guide E: Fire Engineering, The Chartered Institution of Building Services
Engineers, London, UK (2010).
“Research in East Asia”, Arup research brochure, Ove Arup Hong Kong, December
(2010).
Codes of Practice for Minimum Fire Service Installations and Equipment and Inspection,
Testing and Maintenance of Installations and Equipment, Fire Services Department,
Hong Kong Special Administrative Region (2005).
Hong Kong Airport Authority, Hong Kong International Airport Tenant Design
Guideline, Appendix A Sample Fire Engineering Report, April 2011 version, Issue no. 3
(2011).
https://extranetapps.hongkongairport.com/iwov_extra/ListFile?path=/etra/Extranet/TSP/

Procedures/Tenant+Design+Guideline.pdf&place=n
18. Code of Practice for Fire Safety in Buildings 2011, Buildings Department, The Hong
Kong Special Administrative Region, September (2011).
19. Sing Tao Daily, “Self-burning of bus” (巴士自焚燒通頂乘客急逃生), p.A22, 2
February (2012) – In Chinese.
20. W.K. Chow, “A note on estimating the heat release rate of combustibles of different
building uses”, International Journal on Engineering Performance-Based Fire Codes, To
appear (2012).

4

21. W.K. Chow, C.L. Chow and S.S. Li, “Simulating smoke filling in big halls by
computational fluid dynamics”, Special Issue on “Advances in Computational Fluid
Dynamics and Its Applications”, Modelling and Simulation in Engineering, Vol. 2011,
Article ID 781252, 16 pages, doi: 10.1155/2011/781252 (2011).
HIFEASSHRR1D

5

