ERAFZMME VRS pU

HOSET UMIVERSITY REPOSITORY

Joogdbootgtdbbodgtdbbotgdootgd
HREEN

00 OO0 OO0, 0 00

Oo0o0O OO0o00o00Oo0O0000ooon

O00 OO0000O0OO00000000ooooo
O 18

ood 89-98

ood 2005-03-22

URL http://doi.org/10.15002/00025038




LES
2.1 [41 [6]
CFD
[1],[2]
t
ot t+6t
()
RABT 1SO
CFD(Computational Fluid Dynamics)
(3]
CFD
2 ot Ox, u
CFD
1
uo <q @



CFL(Courant-Friedrics

)
-Levy)
CFL
1 0.5
2.1.1
1000
m m
op - = = -
FLiG-Vp=—pV-
6t+u p=-pV-U
fe) a
g—l: (U~§)U=E(Vp—pg+§ r)
p g
)7
. ou; -
Tij:/‘l% 1 lé‘ijv,u
ox;  ox 3
% V.phli=—P V.4, +V-AVT +4"
h q,
q" A
%+?.pv,uzﬁ.poﬁvl+m('
Y, I D
|
p=pRT
R
2.1.2

(©)

Q)

CFD
Navier-Stokes

(RANS) (LES)
RANS Navier-Stokes
k ¢
LES
Navier-Stokes
SGS k e
LES k e
1) k-e
k-e
. ou.
i = M %+—'+15UV 1} ®
ox;  ox 3
Mt k
e
2
u, =C, LS ()
&
Cu 0.09 k

o(pk)  d(puk) 0 | K _
at+ax_6x[[ﬂ+P]axl+ﬂTG pe (O

i [

o) opue)_ o[ wm)oe| e o
ot ox _aX, +Pr2 o, +k(C1ﬂTG Cng) (1)

Ci Cs P, :
G

u,_1opop 2 pkﬁ“j]f’“j (12)

[552] [
G=|—+— |7 ==
OX; 0% Jox;  p®ox; ox; 3|\ pr  Ox; ) OX;
(2) LES (Smagorinsky )
Smagorinsky
u, =(CsA) S| (13)
s U
_ 2 _Afouw
IS|=(25,5;)% . S; = 2[axj + 8xi] (14)
Cs A [S]
k-e LES
At Dr
_ 4Gy (15)
A = Pr
Hy
D), ==~ (16)
(p )T Sc



CFD
1 PIARC
MW)
1 25
1 5
2 3 8
1 15
1 20
1 20 30
1 100 300
1 PIARC [71
5MW 20WM
30MW
RABT
[8]
1
10
20
40
2 8m
Tm 100m
60cm 2
10
50cm
4
50
2 X 2 >
0.5
2
3 5MW 20MW 30MW
Om/s 2m/s 6
3.1
5MW Om/s
3 3
10
1000
300 30
70
80
5 2m/s
4 45
1/6
2m/s 5 6

10m

100

80

60

40

20

1200

1000

800

600 [

400

200

40

50 60

kg/m®) 118
(kg/m s) | 1.85%107°
(3/kg K) 1000
(W/m K)| 0.0262
(1/K) | 00033
kg/ms) 2300
(3/kg K) 880
W/m K)| 113
\
\
3 N
\‘
\\
~
AN
\|
— N
\
\\\
40 50 60
5MW om/s




1000

320000

2800.00
ol om/s 2400.00
2000.00

1g00.00
1200.00

30MW 800.00
400,00
‘---4# 2m/s 0.00
6
100
T @ T o ot
PC(T)Hza[ix(ﬂg}f@[ﬂy(—r)gj a7
Om/s 4 2 m )0
30MW 900 ﬁz[ . )r’ﬂ]
P kg/m3  ¢(T) kd/kg
2m/s Z’x(T)v/ly(T)vﬂz(T) Q
Om/s
30MW 250
30MW Om/s
6
2m/s Q
amn

10

200W/m? K)

N

/ 7
7

T

L
ity

..

i

N

5000



A _0( M), e e
)5 -2 a5 ) £
) ar (18)
+E[A(T)(_}ZJ
(18)
4.1
2
16.8m  40cm 15cm
1/4
5m 7
4.2
2300kg/m?
Schneider [9]
Schneider
600
600 Schneider
8
8 0 1200
1.29(kJ/kg )
0 600
¢(T)=-1.9x10"°T2+2.079x1073T +0.8008  (kd/’kg )
600
c(T)=138 (kd/kg )
T
Schneider [9]
700
[10],[11] Eurocode2[12]
1200
700
Schneider
9
9 0 1200
1.06 W/m )
0 1200
A(T)=-4.0x10"7T2-8.38x107*T +1.740 (W/m )
3
4

Eurocode2[12]

400

600

U.Schneider

800

1983)

1000

1200

20
18

16 e A
14 r
E12 f
10 r
08
06

[5]

04
0.2

0.0

400 600

U.Schneider

800

1983)

1000

1200

1400

1200

1000

800

600

400

200

10

50

100

RABT

150

200

No.

B lw o=




1200

RABT

10

2650kg/m3

2002

300

250

200

150

100

50

100

0.795kd/kg

3.45W/m

Omm

11

200W/m2

14W/m?

4.3

Omm 40mm 80mm

11 14

120mm

11

RABT

40mm

£
=
o
<
i
|
|
N | | | |
o o o o o o
<] <] IS <] <]
s} < @ 5 =
)
<t
<t
<t
—
=
=
()
N
—
[an]
—
g
— g
o
[°e)
<t

300

250

150

100

50

80mm

13

150 F-----

100 F-----

300

250

200

150

100

50

120mm

14



3.45W/m 0.795kdJ/kg
[14]

10 700
2 1000
2

18
Drucker-Prager

[12]
15
i 1500mm 1500mm
At 250mm
16
AT
!
N O
Yes \
No \ ;
/ L
200/m e C i
Mt
15
5.1 17
3000mm, ’:"‘"
250mm / i
200w/m2 .
20w/m?2
16 17
5.2
4.2
2300kg/m3
2002 [13] EAW (i)

2650kg/m3 18




5.3 |
18 4

19

20 91

20

21

22

22

i 120

§ UUSTRE LIFT=1' (2400 TINE=120,00 1R

. 120

)
o
, il
- 1i‘\i|'|‘|'|'|“||“

L0045 I ”




[1] ,“CFD

, 9 ,pp69-77,2004

[2] cc
77 2004.10
(3] , , , ,77CFD
, 10 ,2005
[4] S.V. 7
[5] ”» ”
[6] >”CFD 77

[7] PIARC Committee on Road Tunnels,”Fire and
Smoke Control in Road Tunnels (C5)”, 1999
(8] J
7 2002.06

[9] ,U. Schneider ,)”
7 1983.12
[10]
9 »
pp.755-756 1987.10
[11]

”

Vol.15 No.1 pp.109-114 1993
[12] Eurocode2 Design of concrete structure Part 1,2
General rules Structural fire design, DO ENV
1992-1-2 1996
[13] [ 1 2002
7 pp.46-47 2002.3
[14]
*” pp.17-66 2002.6



Summary.
Analytical Study on Temperature Distribution and Thermal Stress of

Concrete in Tunnel Fire

Toshiaki Mizobuchi  Ryousuke Hayashi
Department of Civil and Environmental Engineering, Hosei University

It is known that a surface of tunnel lining concrete is exposed to high temperature, when the fire was generated in enclosed
space such as tunnels. Then, the computational fluid dynamics analysis was carried out to estimate about concrete damages
caused by fire. The analysis was carried out from the viewpoint of size of heat sources and existence of wind. As the results,
it was made clear that concrete just above fire source was exposed to high temperature, when there is no wind. Also, it was
made clear that the range exposed to high temperature enlarged, though temperature just above fire source in case when the
wind blows, became lowers than that in case when there is no wind.
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