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DATABASE

|
Name The Address, Dubai D
Coordinates (Longitude, latitude, elevation above sea level) (25.19360328, 55.2790710, 3)
e = = N R e e e e T T G i o T o B e B L I T — L
P T T Y e [ o [ | T 0 Vo fe B description
i = o e e I GO e ‘ *-;' The building contains a mixture of residential and hotel accomodation. The fire was started by an electrical short-circuit. It
:nm: T j: [ :E ::H: :m : :: ,i : :_::was reported that 14 people suffered minor injuries, one person was moderately injured and another had a heart attack due
- 7O el L] " : W;‘:J; to overcrowding and smoke at the site. A strong wind blew some of the fiercest flames away from the building, but burning
o N B - o : o 7 panels drifted up to a street block away and ignited secondary fires on adjacent roofs, despite the fire service’s rapid
[ ™ i | e s unaan w » sk o ¢ < attendance and their hosing down rooftops from tall aerial platforms. Investigations suggest that the facade panels were
I I B s o o - | tested in 2007 to ASTM E-119 in combination with gypsum board which provided the fire resistance rather than being tested
MM koo Aumiim o S o w to NFPA 285.
:n: ::w 1._“ m./w Primary database content Machine learning data
o o 2016-01-01 Age 8
e ttromn i w Floors 63 Floors 63
o - - il Type Residential / hotel Type Hotel
s o w w« Height (m) 302 Height 302
- oo : " Country UAE Country UAE
o o e e « Year built 2008 Year built 2008
[ el e o e " e " Year refurbished nfa Under cons. No
o o o — :::: :Constluction type Concrete Construction Concrete
:u:“ U:‘:. I :‘: N::: D:; Facade description Cavity Unknown
o o o o - | Cladding described as aluminium plastic composite panel with 'anti-toxic' ~ |Face Aluminium
== v o o s T w polyethylene core material. material
e o 5 v [ T ol Core PE
- B G — material
e b e e Insulation Unknown
- [ e e material
ey P R T R S om0 e
e == RN e
[ o = LI D Nopk oy ‘i Short circuit was caused by electrical wires of the spotlight used to Cause Electric_3
m::m ; “:m :‘: N::k: m:_ illuminate the building between the 14th and the 15th floor
- P b v e e ™
I o g - o | 4 starting floor 20 Starting floor 20
- e ° e B v | rosenen i | Casulties 16 injuries Fatalaties 1]
. e — — T NS S ) P | Injuries 16
“ — ” ° i (vl iz oo, S ° — " i " Sprinklers Sprinkler Sprk_Not_known_0
: o ﬁ; ; V:: :,‘m M; ::,,Z B : e : ::: : A sprinkler system was installed but there were conflicting reports an
o i e 0 s o % whether it activated or not. Some reports say the activated system ran out
; - e i e T . v ] w Of water after 15 min.
: o Rl b oo o N - 7 Wind as a factor Yes Wind Decrease_fire_growth
y o :""“: I e G o I G w’ o - ::”' U"‘_""' M"”A o n‘:’ ! ’: il o Wil ::: : Falling material as a factor Falling material was reported to have caused the |Falling material Increase_fire_growth
= - B e - - - = = = = T : fire in a lower flat and threatened people below
the building.

Sources

1. Evans D. High-rise facade fires: a world-wide concern. Fire Safety in Towers Conference, Sept
2017.

2. www.telegraph.co.uk/news/worldnews/middleeast/dubai/12076792/Dubai-skyscraper-fire-new-
years-eve-2015-live.html

3. www.dailymail.co.uk/news/article-3380507/Fire-rips-Dubai-hotel-close-city-hold-New-Year-
celebrations.html

4. www.thenational.ae/uae/dubai-hotel-s-sprinklers-ran-out-of-water-15-minutes-into-fire-
1.207750

5. Fire risks from external cladding panels — A perspective from the UK, Probyn Miers Ltd, 2018.

6. www.skyscrapercenter.com/building/the-address/468
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REFURBISHMENT
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DATABASE FINDINGS @

* Not all incidents resulted in significant outcomes

e Facade incidents in tall buildings constructed in North America proportionally
less than the rest of the world

 Fatality incidents
* 60% of incidents in older buildings later refurbished
* Less than 32 storeys tall
* EIFS-type assembly facade

* Analysis less conclusive when injuries considered

* Limited data suggests reliability of sprinklers systems in facade fires is ~80%




MACHINE-LEARNING SETUP

Severity class (S) Fatality (v) Injury (v;)

0 vr = 0 v; =0

1 vp =0 1<, <5

2 v =0 5<v; <10

3 v =0 10 <v; <20

& v =0 20 < v; <50

: vp =0 50 < v

6 1<v<5 any High-Level .

! 5<vp <10 any TensorFlow APls Estimators
8 10 <vr <20 any

9

[Eny
o

20 < vy <50 any Mid-Level Layers Datasets Metrics
TensorFlow APls
50 < vy any
40 - Low-level Python C++
TensorFlow APIs
35

30 1 TensorFlow
Kernel

TensorFlow Distributed Execution Engine

25 A

Number of incidents

0 1 2 3 4 5 6 7 8 9 10
Severity classification




PREDICTIVE OUTCOME

Input Layer

Consists of 18 features which
are processed based on
surveyed data

floors_bucketised
primary_type
country

year_built
year_built_bucketised
construction
facade_type
cavity
face_material
core_material
insulation_material
sprinklers

under_construction

/

A\

Hidden Layers

4 fully connected layers with
total of 20 neurons, 5 neurones
for each layer

Output Layer

Consists of 12 classifications
calculated based on fatality and
injury surveyed data

0.001% 0
97.161% 1
0.000% 2
2.773% 3
0.066% 4
0.000% 5
0.000% 6
0.000% 7
0.000% 8
0.000% 9
0.000% 10

t f

probability of this Severity class
Example model prediction outcome

Predicted severity classification

11

10

o%

1 incident
x
1 incident
b ¢
36 incidents x
4 incidents
1 incident
x
1 incident
2 incidents
4 incidents Poor predictions
2 incidents 1 incident
X
/3 incidents 2 incidents
%X %% %
1 2 3 4 5 6 7 8 9 I0

Actual severity classification

11




CONCLUSIONS

» Useful database of tall building facade fire incidents Fro nd ity

Fagade Fire Incidents in Tall Buildings

Abstract

Following recent tall building fagade fire incidents,

Research Seed Funding provided by CTBUH has
fexph research into identiy

existing reviews of fagade fires on tall buidings,

2007 CT8UH
Research sesd Funding
Program’

Fagads Incident Dawbase for 2
Machine-Leaming Environment”
kandly sponsored by:
LYY

Some interesting findings

creating a database of relevant fagade fire incidents
ing where the emerging field of machine
ht be applied to the anaysis of the
incident database. The database included the general
characteristics of the buildings, the requlatory environment in
which the buildings were constructed, the types of materials used to create the
fagade, and the associated test standards with which the materials compiied.

e used to identify areas of new work that should be advanced
in conjunction with funding bodies and resarch partners. This paper provides a
summary of the research work undertaken to generate the database.

Keywords: Fire Fagade, Database, Risk, Machine Learning

Very limited data for machine-learning environment

Background

The architec

systemis influenced by many factors
Examples include desired festures such as

* Poor predictive capability for a given ‘severity’ metric

PEOPLE  PROJECTS  RESEARCH NEWS  CAREERS  CONTACT

Tall buidings have become more commen
For example, satistics compiled by

of 2016, That numier grew another 26.5%

* Investigating uploading the data onto Wikidata —_— 7

Numercus high-profile fires have recently

ceaurred invohving the fagades of tll 1cie
buildings around the word.Incidents such

as these pose a life-safety hazard to the

occupants and 1o people in

xing property, cause dama
a challenge for the fire

nd affect the operatiofl

* Scope to include new incidents

3| Fam and Sty

Formal and informa links are maintained with several

y of Manch
and the University of Edinburgh in the UK. the Universi
of Canterbury in New Zeatand and the Univ

* Further reading

* Spearpoint M J, Fu I, Frank K. Fagade fire incidents in tall buildings. CTBUH Journal, Issue Il, 34-39, 2019,
global.ctbuh.org/resources/papers/4063-Journal2019 Issue%20Il FacadeFirelncidents.pdf

OFR RezenrchGate webpoges

* Data can be download from the OFR Consultants website from http://www.ofrconsultants.com/research

building fagade fire incident database

Singapore, 5 May 2017
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