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Aims of FFFS in tunnels

 Fire Suppression and reduction of fire spread
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e Easier and safer work for resuce
services (fire brigade, etc.)

Water Mist FFFS in road tunnels

 Reduction of damages on the
building structure
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Compensation: Costs vs. Safety Level
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European Roadtunnels with WN-FFFS
e Virgil (Virgolo) Tunnel , A22 Brenner
Highway
e A 86 ,Paris
M30 Ring road, Madrid

Felbertauerntunnel
A73 Roertunnel




[ | F B B] Institute for applied fire safety research
Guidlines and Standards
« UPTUN 251: “Engineering Guidance for
Water Based Fire Fighting Systems for

the Protection of Tunnels and
Subsurface Facilities”

 NFPA 502 (2008): “Standard for Road
Tunnels, Bridges, and Other Limited
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Potential for compensation

Compensatory Measure:

Measure that ensures the same level of protection than with standard
measures required by guidelines or state-of-the-art.

* |Increase the efficiency of ventilation systems

 Improvement of self-rescue conditions
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Reduction of Temperatures / Reduction of
damages
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Improvement of self-rescue conditions
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SOLIT? - Research Project

Compensation of safety measures by FFFS

Integration of FFFS into a holistic tunnel safety s  ystem

e Runtime: 10/2010 - 09/2011
e Supported by the German ministry of economy and technology
e Budget: ~4 Mio €




| F B B Institute for applied fire safely research

SOLIT? - Major Work Program

o State of the art analysis
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SOLIT? - Partners

@FOGIEC

FIRE PROTECTION FFFS, Project Manager

BUNG

Engineering, Simulation, Compensation

Beratende Ingenieure

Engineering, Simulation, Literature

Economical Evaluation, Integration
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SOLIT? - Test Program

TEST PROGRAM - SOLIT 2 RESEARCH PROGRAM

TEST SCHEDULE

Weak T;g:;el Date Testnurmber Scanario Wantilation FFFS
1 ho 2305 |1110523-1 Truck with covear Longitudina TBD mis Layout 1
1 Di 24 05 |1110524-1 Truck with covear Longitudinal reduced TBD mis  |Layout 1
1 Wi 25 05 | 1105251 Truck without covar Longitudinal TBD mfs Layout 1
1 Do 2605 | 1105261 Pool 30 MW Longitudinal TBD mifs no FFFE
1106258-2 Pool 30 MW Longitudinal TBD mfs Layout 1
& 1105628-3 Pool 30 MW Longitudinal reduced TBD mis  |Layout 1
1 Fr 2705 |110527-1 Pool 100 MW Longitudinal TBD Layout 1
110627-2 Pool 100 MW Longituding reduced TBD mis  |Layout 1
110627-3 Pool 100 MW Longitudina TED FFFS with 1-2 m distance b
Sa 28.05. BREAK
So 29.05. BREAK
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SOLIT? - Measurements

IFAB
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l A B SOLIT? - Measurements
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| l A B SOLIT? - Measurements and Testing

o

60MW pool fire
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| l A B Results - Efficiency
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| l A B Results - Efficiency
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» Development of fire
o Extinguishment of
fire
o Cooling of surfaces
> Reduced heat flux
> Reduction of
back layering

Results - Efficiency
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» Thermal imager film

Results - Compensation Ventilation

Mame: Camera Location 66
Datum: 1582011 131332
Punkttemperatur, 22 *C

Umgebungstemperatur, 22 °C
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» Components
o Concrete plate on ceiling
o Main pipe
o Section pipe with nozzles
o Section valve with insulation box

Results - Compensation Structural Protection

o Location
° |In the fire zone and between fire load and target
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Results - Compensation Structural Protection

» Temperatures of section valve box
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l A Results - Compensation Structural Protection

Temperatures Conrete Plate
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» Operation conditions
o Within the activated water mist sections
- Visual range: up to 4 m
- Possible orientation by light sources: yes
- Influence of heat radiation: low

Results — Operation Conditions

> During the fire suppression
- Possible distance to suppress the fire manually : 2 m
- Suppression of the fire by the water mist system: strong
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Comparison of HPWM vs. Deluge

s HPWM o« LP
o Better barrier for temperatures and o Flames hit ceiling
heat radiation




| F B B Institute for applied fire safely research

Comparison of HPWM vs. Deluge

Safety Objectives

HPWM

LP
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Comparison of HPWM vs. Deluge

» Example Heatflux
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Conclusions

 FSSS are accepted as state of the art measure to improve
safety in tunnels

 Until today the systems are used as additional safety
measure

e The major aim of FFFS in future is either reduce costs with
the same safety level or improve safety with same costs as

today
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Thank you very much for your kind attention!




