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Safety concept at the Millenium: Southern Link 2004
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Safety concept at the Millenium: Southern Link 2004

~ « Hydrants 2500 I/min
i » Road information signs

* + Radio broadcast, 17 stations

# ° CCTV, stopped vehicle alarm
— * Heat detecting cable

| * Drainage for flammable licuids

~ + Full mobile telephone coverage
~ * Emergency phones in exits
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Safety concept at the Millenium: Southern Link 2004
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Basic fire safety concepit:

~24 Free flow traffic
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| Southern Link opens for traffic:
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100 000 vehicles /day, estimated 60 000.
= Slow traffic

-
L3

.
.
>

X

h 74
N
P
z‘-‘-g,.-..
Zie
of gt v U

¢ o
G,
R e

R

i \g 3 s . 3 s .
A Y ASTE
. . PR S Sy L ¢ --"-ﬁ'-b“ RN D Sy

7l o o T e ¥ — ."_’,' ‘:‘;r o o T e R o -._~‘:";'f ‘:‘;r o -

s

€2 TRAFIKVERKET

L8
Ny SWEDISH TRANSPORT ADMINISTRATION




i
4
>
o

2R
'\I
X
ey
r 57 -
e
LA
?’m‘{'
} agz ¥
-~
5 i
3
5
l“\
k3
Y
s
P2
D) 2O
144
g
Vs
%5
i
5
g !
‘\
.% )
WY
Ry
;L‘
g
Vs
A

£
A%
L
o 1L
&
)
3
7";
23
"‘
s
£
A%
.{‘l
o 1L
&
/"U )
@ L%l @
;
4
7’[
23
"‘
s
£
4
.{‘l
o 1L
&
)
3
7’[
\’1
"‘
ey

P2
® 8 @
o ' ”
et
A2 A s #EEMLTL
2 e (I;l .‘.“‘
: > ‘7‘. -('t': ‘.
PR
e
!‘ -
<\
»
o '
%
.
»

‘."é\."
-
e
g
e
4
fre
Sy
Va2
S
A
%
e
RS R ]
N -%". X
%
g,'“_l
1)
@ % @
Ve
-
Y,
08
e
-

1
%
N
i
-~
s
)
%
N
6

[Pz

3
bl
e
o8
' 3t
}\
X %
Ly
£
2
-
e
P —
@%@
o N
‘!t‘.
Y 4 .
.." . _,.. V '.,‘(I;' <
. 4 "‘y‘? ;
D "’_ ;.\ ‘7‘a - ‘: -
%
o
!A
v
o N
%
.
»

&3
W
L
& 3
ﬂ TR
»
u&
X
)57
@® % @
§
&

3 i ln\.ﬁl.\?- s = of ...n. ,.,. -.OI.N’( P
L ath .Qw\rv .y f....fv..vnm. o HW.M.M;MMML@.;.LW‘.WVWMW ..HW.M.MA.NnM
st el Lok “auts Ty v o ¥ | .'....)l A J Mb..r.tv.ﬁ.. Al ki
P> vw?ﬁ. s o wfﬂu. s

[P
D) 2O
$ 7
iz:f’.:t
o
A
: Py L G
. —a - '&-;J.. : "
.-;:. !
508
Y
$ 7
iz:f’.:t
e

g when

cogestion occurs.

e

2| The tunnel closin

e

mx

."

;

-

:

A
s

i1} 2004-2012:

Iy Jw.hv%c.m....m.wnwzqam =

A

b"'
g

g

4

[

p




Fire size MW Evacuation Property Disturbed
Traffic

Unacceptable Noticeble
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The general safety concept of the Swedish road tunnels needs
uppgrading in four aspects:

» Improved detection

 Improved traffic controll and management

» Improved message handling to users

« Simplified Fixed Fire Fighting System
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Full scale detection tests by
SP:

* Smoke detectors

» Heat sensing cable

* Flame detectors

« Gas analyse detectors

Goal:

To identify systems that could
give a pre-alarm from a shielded
1 MW fire at 6 m/s within 90 sec.
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Evacuation of road tunnels

* Research at University of Lund

» Funded by Swedish transport administration and EU

« Conducted in virtual reality enviroment

» Shall give detailed suggestion of the technical facilities for
evacuation (signs, lightning, sound etc)

Picture from Lund University
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Simplified FFFS: Example from the project Norra lanken (Northern link)
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Resaerch at SP Brandteknik, Boras

Water distribution tests for different nossels
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Research at SP Brandteknik, Boras

Sprinklertests at burning fuel spillages
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Test riggs in Tornskogstunneln, Stockholm

Two full scale test sections:
50 m fitted with TYCO SW24 (= Norra Lanken), density 5 mm/min, tunnel width 12 m

24 m fitted with TYCO "T-rex” prototype (= Forbifart Stockholm), vattentathet 10 mm/min,
tunnelbredd ca 15 m
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Tests in Tornskogstunneln, Stockholm

» Water distribution tests at different air speeds

« Visibility in a activated section

« Visibility from a moving car in a activated section

» Test of evacuation by foot through a activated section

» Fire tests: risk of fire spread between vehicles, 6 MW propan flame
« Activation in winter conditions (- 6 grader C)
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Corrosion tests at SWEREA-KIMAB

Test of different sprinkler components corrosion resistance at SWEREA-KIMAB, laboratorium test
and two reports.
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Example of test
results:

Fire spread |
longitudinal ventilated
tunnels with FFFS
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Example of test results:
Different nossles effekt of fires in wooden pallets

Konvektiv brandeffekt, pallar

= 1600
i 1400
& 1200 .

£ 1000 e Fribrinnande
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A00 e [ ] S 24

u] 2 4 a B 10
Tid {min)

Figur 17 Skillnad mellan T-Rex och SW24 vid liknande pafiringstid.
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Samfinansierat av EU
Transeuropeiska transportnatet (TEN-T)
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Effektutveckling
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Samfinansierat av EU ; ,!
Transeuropeiska transportnatet (TEN-T) ‘
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“Anything may happen; everything is possible and probable”
August Strindberg, “The dream play” 1901
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“Anything may happen; everything is possible and probable”
August Strindberg, “The dream play” 1901

Airplane in the Southern link tunnel 2007
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“Anything may happen; everything is possible and probable”
August Strindberg, “The dream play” 1901

Buss hit by ground drill coming through the ceiling in the Southern link tunnel
2012
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