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Meet our sponsors

Platinum Sponsors

S
JENSEN HUGHES  jensen Hughes is an international and diverse team of more than 1200 ersgineer
scientists, and consultants operating in over 100 countries. Our mission is to Advance the Science of
Safety, to address important threats and hazards where our clients live and work. We strive to help our
customers better protect their world, no mattevhere they are.

(*, civeLec . . . . . . . .
L\~ consuLrantsine. Civelec Consultants provides the following engineering services: Design of fire

protection systems and fire detection systems; Building code consulting; Alternative solutions; Pier
reviews; Negotiations with insurance companies; Loss tigan and expert witness for legal services;
Loss prevention recommendations. Civelec professional engineers are licensed in all Canadian
provinces, territories and some states in USA.

S technorm Technorm founded in 1986, is among the consulting Canadian leaders in building
codes, fire safety and forensic engineering. With more than 50 dedicated professionals, Technorm
brings rigor and integrity in every project. And for the benefit of everyone, ouedkélam members
also offer in class and online training programs.

CIM CIMA+ is one of the largest privatelwned consulting engineering firms in Canada
offering a full range of services in engineering, project management, geomatienhsaindnmental
sciences. Founded in 1990, CIMA+ today em@09€ engineers, planners, designers, technicians and
support staff in over 30 offices across Canada.

I’,‘I B Morrison Hershfield is a multidisciplinary engineering firm offering building and facilities
engineering, including the specialties of Code Consulting, Fire Protection Engineering and Life

Safety Systems DesigW/e strive to provide clients innovative and creative solutions to meet project

and life safety goalsMH is employeewned with officesacross North America.
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Welcome from the Organizers

Welcome to the 3 International Fire Safety Symposium, IFireSS 2019, held in Ottawa,
from 5-7 June 2019 at Carleton University. The Symposionganised by the Fire Safety Group
of the Departmentof Civil and Environmental Engineering at Carleton UnivetsigyNational
Research Council of Canada and Commission W 14 Fire safety of the CIB (International Council
for Research and Innovation in Building and Construction). The first IFireSS Symypasibeld
in Coimbra Portugal in 2015 and the second in Naples Italy in 2017.

The IFireSS Symposium aims to contribute to the exchange of ideas and knowledge among
experts in the field of fire safety and to collect and disseminate the most advancatisre$
academy, practitioners and industry on this topic. The symposium integrates fire science,
engineering practice and design methodologies for safe and sustainable built environment. The
Symposium involves the international scientific community ahe representatives of
practitioners, associations, industry, institutions and private companies in order to stimulate
debate in critical issues regarding fire safety.

The conference program includes a variety of topics, including fire safety engipdaen
safety of steel, concrete and timber structures, fire chemistry, fire dynamics and combustion,
occupant evacuation, fire safety of heritage buildings, and a number of interesting special topics
in fire safety engineering. Four keynote presentasiowill be given by well respected
international members of the fire community. Gary English will deliver a keynote presentation
on Fire safety of tunnelpublic and responders, David Barber will talk about Fire safety of
exposed mass timber in higise kuildings-research application, challenges and solutions, Steve
Gwynne will address the issue of Modelling and Mapping Wildfire Evacuation and Joao Paulo
Rodrigues will inform us about Fire design of structures according to Eurocodes . About 75 papers
will be presented at the Symposium. The papers are available in electronic Proceedings. The
Editors would like to thank the Scientific Committee for their contribution in reviewing the
papers. A book of abstracts has also been published in both hardowpglectronic form.

We hope that the Symposium will be professionally rewarding and will enable you to
develop new collaborations within our worldwide research community.

George Hadjisophocleous
Chair Organising Committee
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GENERAINFORMATION
Name Badges

Please wear your name badges at all tim&adges are required for admission to technical
sessions, lunches and coffee breaks. Separate tickets will be provided for the Symposium Gala.

Symposium Venue
Richcraft Hall, Carleton University
Symposium Gala

Thursday June 6, 2019 at 7:00 pm.e Hala venue is the TwentyTwo, Westin Hotel, 11 Colonel
By Dr, Ottawa. Please bring your tickets to the restaurant.

Internet Access
Network: CUWireless
Username: IFireSS2019
Password: ifiress19

Emergency

If you need assistance during the Symposiplease ask for help at the registration desk. The
general emergency phone number in Canada is 911.

Official language
The official language of the Symposium is English.
Lunches and coffee breaks

Coffee breaks and lunches will be served duringsymaposium days in the Atrium of Richcraft
Hall.
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Date: Wednesday, 05/Jun/2019

8:00am Registration
9:00am Atrium
9:00am Opening Ceremonies
- Main auditorium
9:40am -
9:40am Keynote presentation
- Main auditorium
10:20am
Tunnel Safety - Public and Responders
Gary English
10:20am Break
- Atrium
11:00am
11:00am |Al: Fire safety of steel structures B1: Fire safety engineering
- Main auditorium Room B
12:20pm
Development of hybrid fire testing by numerical and SFPE core competencies for the Fire Protection
experimental subdivision Engineering profession
Nicolas Pinoteau, Duc Toan Pham, Romain Mege, Hong Hai Jimmy Jonsson, Anthony Militello, Brian Meacham
Nguyen
An experimental and numerical study on the effect of The state of Fire Safety Engineering in seven
splice connections on I-beam behaviour at elevated countries: Survey outcomes and preliminary analysis
temperatures. Brian Meacham, Joakim Astrom, Elin Axelsson, Sofia Lindahl
Paul Olobo Akagwu
Buckling analysis of steel columns strengthened by Degree of readin_ess o_f safety and the effectiveness of
prestressed CFRP at room temperature and exposed to | the Portuguese fire brigades
fire José Pedro Lopes
Lili Hu, Peng Feng, Elyas Ghafoori, Mario Fontana
Effect of probabilistic strength retention factors for Emergency planning based on fire scenarios
steel and concrete on structural reliability of columns in | Anténio Leiras, Jodo Rodrigues, Brian Meacham
fire
Ramla Qureshi, Shuna Ni, Negar Elhami Khorasani, Ruben Van
Coile, Danny Hopkin, Thomas Gernay
12:20pm Lunch
- Atrium
1:40pm
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https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_date=2019-06-05&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=7&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=14&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=18&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=3&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
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1:40pm Keynote presentation
- Main auditorium
2:20pm
Modelling and Mapping Wildfire Evacuation
Steven Gwynne, Enrico Ronchi, Noureddine Benichou, Max Kinateder, Erica Kuligowski, Islam Gomaa, Masoud Adelzadeh
2:20pm [|A2: Fire safety of steel structures B2: Evacuation
- Main auditorium Room A
3:20pm
A simplified model to evaluate the thermal-induced Use of statistical approach on stochastic egress
stresses in steel statically indeterminate structures buildings simulations
subjected to fire Quentin Jullien
Corradino Francesco, Donatella de Silva, Emidio Nigro
) ) ) The influence of signage colour on exit choice:
BehaV|0ur Of LSF WallS exposed to fll’e on bOth SldeS Observed behavior differs from verbal report
Anthony Ariyanayagam, Mahen Mahendran Max Kinateder, William H Warren, Karen B Schloss
Fire resistance of slim floor beams, from experimental | comparison of evacuation strategies in a hospital
work to simple fire design methods infirmary
Naveed Alam, Ali Nadjai, Faris Ali, Francois Hanus, Olivier Amarildo Benzane, Jodo Paulo Correia Rodrigues
Vassart
3:2071 Break
4:00 Atrium
4:00pm |A3: Fire safety of concrete structures B3: Fire chemistry, fire dynamics and combustion
- Main auditorium Room A
5:00pm
Effect of the static scheme on the behaviour of FRP Toward a standardized uniformly distributed cellulosic
reinforced concrete slabs in fire fire load
Antonio Bilotta, Alberto Compagnone, Laura Esposito, Emidio | Jean-Marc Franssen, Antonio Gamba, Marion Charlier
Nigro
A comparison of methods for the calculation of
The effects of embedment length on the bond furniture heat release rate
performance of GFRP reinforcing bars at high Bronwyn E Forrest, Elizabeth J Weckman
temperatures
Arshia Mousavi, Hamzeh Hajiloo, Mark F. Green
A practical formula for trajectory of flame ejected from
Bond h of bonded h in th lly d d an opening
ond strength of bonded anchors in thermally damage Kazunori Harada, Yi-Chul Shin, Masaki Noaki, Yoshifumi
concrete ;
Ohmiya
Vi ktor Hlavilka, £va Lubl -y
5:00pm Adjournment
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https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=26&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=9&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=16&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=2&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=12&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=17&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=2&presentations=show
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Date: Thursday, 06/Jun/2019

8:00am

9:00am
9:00am

9:40am

9:40am

10:20am

10:20am

11:00am
11:00am

12:20pm

12:20pm

1:40pm

Registration
Atrium

Keynote presentation

Main auditorium

Fire safety of exposed mass timber in high-rise buildings 7 research application, challenges and solutions
David Barber

A4: Fire safety of heritage buildings
Main auditorium

Evaluation of the structural behaviour of a Franco-
Byzantine Basilica in Cyprus after a fire attack

Kyriakos Kyriakides and George Hadjisophocleous

Fire safety evaluation of heritage buildings on the
historic centre of Viseu

Anténio Correia, Paulo Fechinha, Ricardo Almeida,
Raimundo Silva, Nuno Correia

B4: Smoke control and ventilation
Room A

Engineering smoke management in large spaces
with low ceiling using FDS

Anand Sudhi, Man Pun Wan

Impact of air handling velocities on smoke behavior
and management

Delaney Seeburger, Katie Nute, Jose L. Torero, Richard
Emberley

Atri

Break

um

Ab: Fire safety of concrete structures

Main auditorium

Experimental assessment of the fire behavior of
concrete filled tubular composite columns

Joao Paulo Correia Rodrigues, Anténio Moura Correia,
Venkatesh Kodur

Influence of pull-out fire test conditions on the
thermal distribution and the prediction of load-
bearing capacity of bonded anchors

Omar Al-Mansouri, Romain Mege, Nicolas Pinoteau, Amine
Lahouar, Sébastien Rémond

Prediction of failure time of post-installed rebars at
high temperatures using a non-linear shear-lag
model

Amine Lahouar, Omar Al-Mansouri, Nicolas Pinoteau,
Romain Mege, Thierry Guillet

Effect of water quenching and post-fire curing on
strength of fire-damaged ultra-high performance
concrete

B5: Fire chemistry, fire dynamics and combustion
Room A

Comparing smoke density chamber and full-scale
test results

Jennifer Ellingham, Hannah Carton, Elizabeth J. Weckman

Correction factors and applicability of ventilation
rates for use of flammable and combustible liquids
Xia Zhang

Emptying and filling process of aroom subject to
fire: effect of the inlet and outlet surface area ratio

El Mehdi Koutaiba, Gabriel Giovannelli, Olivier Vauquelin,
Paul Lardet

The effects of a ventilation-limited fire environment
on furniture burning characteristics

Bronwyn Eryn Forrest, Elizabeth J Weckman, Noah Ryde

Ye Li, Kang Hai Tan

Lunch
Atrium
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https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_date=2019-06-06&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=23&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=21&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=42&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=2&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=27&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=43&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=2&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
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1:40pm

3:20pm

A6: Fire safety of timber structures
Main auditorium

Experimental fire resistance performance of timber
lightweight floor and wall assemblies

Dhionis Dhima

Fire resistance of nail-laminated timber assemblies
Lindsay Ranger, Christian Dagenais, Noureddine Benichou

Fire performance of timber-concrete composite
floors

Erica C. Fischer, Annabel Shephard, Andre R. Barbosa,
Arijit Sinha

Fire performance of protected and unprotected
concealed timber connections

Aba Asemakuwa Owusu, Sam Salem, George
Hadjisophocleous

Fire resistance testing of glulam beam end
connections utilizing threaded steel rods in a pilot
connection configuration

Cory Hubbard, Osama Salem

B6: Special topics in fire safety engineering
Room A

Fire protection design for automated storage and
retrieval systems (ASRS) warehouses

Paul Lhotsky, Carlo Mastroberardino, George
Hadjisophocleous

Fire Safety/Security of Transportation
Infrastructures - Bridges vs Tunnels

Stefan Zmigrodzki

An experimental study on possible thermal hazards
of cellular phones

Jessie H.Y. Kwok, C.H. Cheng, Wan-Ki Chow, C.L. Chow

Reaction of in-wall pipes to real fire environments

Jennifer Ellingham, Bronwyn Forrest, Elizabeth J.
Weckman, Haemi Pollett

Drainage characteristics of compressed air foam
subjected to thermal radiation

Oluwadamilola Okunrounmu, Paul Lhotsky, George
Hadjisophocleous

3:20pm Break
- Atrium
4:00pm
4:00pm |A7: Fire safety of concrete structures B7: Fire safety Engineering

5:00pm

Main auditorium

Numerical model for CFRP-strengthened RC beams
subjected to fire

Thiago B. Carlos, Dhionis Dhima, Jodo Paulo C. Rodrigues,
Rogério C. Antocheves de Lima

Definition of damage states for concrete tunnel
linings subjected to fire action

Donatella de Silva, Marco Andreini, Antonio Bilotta, Saverio
La Mendola, Emidio Nigro

Numerical analysis of the horizontal forces acting on
columns in reinforced concrete frames in fire

Jorge Saul Suaznabar, Valdir Pignatta Silva

Room A

Defining a burnout resistance rating to compare
structural components under real fires

Thomas Gernay

Potential insights from performance-based design
of fire protection in tall buildings

Pierre Ghisbain, Jenny Sideri, Reyhaneh Abbasi, Luciana
Balsamo, Reza Imani, Ali Ashrafi

Review of oxygen reduction systems in warehouse
storage applications

Brian Meacham, Martin Nilsson, Patrick van Hees, John
Barton

5:00pm

Adjournment

7:00

Symposium Gala, TwentyTwo, Westin Hotel, 11 Colonel By Dr, Ottawa

Date: Friday, 07/Jun/2019
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https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=28&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=44&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=2&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=29&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=45&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=2&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_date=2019-06-07&presentations=show
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9:00am
9:00am

9:40am

9:40am

10:20am

10:20am

11:00am
11:00am

12:20pm

12:20pm

1:40pm

P

Carleton University, Ju

ne &7, 2019

Registration
Atrium

Keynote pres

entation

Main auditorium

New developments on structural fire safety i From research to new design methodologies
Joao Paulo C. Rodrigues,

A8: Fire safety of steel structures
Main auditorium

Consolidated fire analysis - a coupled experimental
and numerical framework for the analysis of steel
structures subjected to fire

Reto Grolimund, Mario Fontana

Fire performance of non-load bearing Isf walls lined
with different wallboards

Sayilacksha Gnanachelvam, Anthony Ariyanayagam, Mahen
Mahendran

B8: Fire chemistry fire dynamics and combustion
Room A

Formation mechanism of carbon monoxide in
wood combustion: An atomistic study using
reactive forcefield

Huali Hao, Cheuk Lun Chow, Denvid Lau

Effect of char burning mechanism on wood
combustion

Islam Gomaa, Nour Elsagan

Break

Atrium

A9: Fire safety of steel strcuctures
Main auditorium

Experimental investigations on the shear capacity of
composite dowels at elevated temperatures

Peter Schaumann, Patrick Meyer, Martin Mensinger, Suet
Kwan Koh

Fire test of full-scale cold-formed steel framed
composite shear wall systems
Wenwen Chen

Determination of the structural behaviour of single
storey steel buildings in case of fire by a simplified
force-based method

Tom Molkens

B9: Fire chemistry, fire dynamics and combustion
Room A

Reinforced concrete tunnels exposed to fire:
Effects of geometry and fire curve

Francesco Lo Monte, Patrick Bamonte, Carlo Beltrami

Minimum heat flux required for piloted flaming
ignition of wood products

Christian Bernier, Hugo Messier, Elizabeth Weckman

Effects of thickness on the self-extinction of
timber

David Morrisset, Richard Emberley

Lunch
Atrium
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https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=39&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=46&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=2&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=40&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=1&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_session=47&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=2&presentations=show
https://www.conftool.org/ifiress2019/index.php?page=browseSessions&print=export&ismobile=false&form_room=4&presentations=show
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1:20pm |A10: Fire safety of concrete structures B10: Smoke control and ventilation
- Main auditorium Room A
3:20pm
Shear transfer strength of concrete made with Cannabis facilities i looking beyond the haze
recycled concrete aggregate after exposure to high Dominic Esposito, Ivan Bolliger
temperatures
Md Yusuf, Patrick St-Onge, Salah Sarhat, Mark Green Fire safety challenges in correctional facilities i
transforming real-world challenges into
Experimental study on shear performance of simple | research-backed solutions
supported reinforced concrete beams without web Michael S. Kruszelnicki, Yoon Ko
bar under fire
Yamin Song, Chuanguo Fu, Shuting Liang, Xinyao Chen Evaluation of the ignition resistance of building
components in wild-land urban interface: Review
Evaluating compressive strength of cement paste at | of test methods
elevated temperatures using metakaolin Masoud Adelzadeh, Noureddine Bénichou, Islam
Nabil Abdelmelek, Eva Lubloy Gomaa, Steven Gwynne, Alex Bwalya, Mohamed Sultan
Reinforced-Concrete Slabs at the Ultimate Limit State |A study of the effect of smoke toxicity from an
and in Fire inmate cell fire
Pietro Giovanni Gambarova, Sara Morazzini Yoon Ko, Jamie McAllister, Steve Gwynne, Michael
Kruszelnicki
Steel fibers on shear strength of concrete at room and | . )
elevated temperatures High energy arc faults HEAF in Canadian nuclear
Naser Shehada Alimrani plants , )
Hossam Shalabi, George Hadjisophocleous
3:00pm Break
- Atrium
3:30pm
3:00pm Discussion and closing ceremonies
- Main auditorium
4:00pm
4:00pm Adjournment
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