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Table 1. A& old dd BHY F/

Cross-sectional
Shape of No. of Length | Grade
Tunnel No. ) Area
Cross-section Lanes (D) (m) (%)
m
2-C CROWN
2-R RECTANGULAR |  ° 732 1,800 0
3-C CROWN
3R RECTANGULAR | ° 973 1,800 0
4-C CROWN
4R RECTANGULAR | 2 154.0 1,800 0
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%} 50T(30~80C) A= 44EF & BdFn vk A AP A 1000m AHAA < 7t
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Table 2. 34 T4 F Azbd 25 R 7HAAY = X

(2-C: 224, CROWNE Ed)

ALz 50 100 150 300 400
A (sec) on off on off on off on off on off
(m)

0 25 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
7¥A A 8 oo oo oo oo o oo 1) o oo oo
200 2= 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
7YX A 8l oo oo oo oo oo 0 s oo oo o0
400 25 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
7}A A =l oo oo oo oo co co co oo oo oo
600 L= 12.8 12.8 12.8 12.8 12.8 12.8 12.8 25.1 12.8 40.1
7}A1 A 2 ) oo 00 o0 o0 co o0 o0 o0 oo
300 2= 12.8 12.8 12.8 23.8 12.8 36.6 12.8 74.1 12.8 97.2
7}A1 A 2 oo 0o oo o0 oo o oo oo o0 00
900 2+ 30.9 66.1 38.1 108.2 | 40.5 94.3 80.3 243.7 51.0 264.3
1000 2= 16.0 16.2 30.6 29.4 43.4 39.4 67.5 79.2 70.6 96.3
7}A A 2 20.8 21.8 6.5 6.6 4.7 4.8 3.2 3.4 3.2 3.3
1200 2 12.8 12.8 13.6 12.8 20.8 12.8 47.9 32.0 57.5 44.8
7HA A E o0 o0 46.7 47.0 9.3 9.6 3.6 3.8 3.1 3.3
1400 LE 12.8 12.8 12.8 12.8 13.3 13.3 32.6 12.8 445 19.3
I AE 00 0 00 00 53.8 37.8 4.5 4.5 3.3 3.4
1600 = 12.8 12.8 12.8 12.8 12.8 12.8 22.9 12.8 34.3 12.8
YA A 00 o0 ) oo 477.6 | 378.6 6.1 6.1 3.7 3.8
1800 2= 12.8 12.8 12.8 12.8 12.8 12.8 16.1 12.8 25.2 12.8
YA A &) 00 0 0 00 00 00 11.9 10.9 4.6 4.7
Table 3. 84 ¥4 & Az7bd &= & 7HAAE T8 2%
(2-R: 2214, RECTANGULARY ©@¥ Ed)
Az 50 100 150 300 400
(7:;)4 (sec) on off on off on off on off on off
0 % 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
A1 A o co co ] oo [+S] o =) o co
200 25 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
YA A = =4} =5} e} e} o [=%} o o =5} [e}
400 °x 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
7FA A 8 ) 00 oo ) 1) oo 1) oo oo 571.0
600 25 12.8 12.8 12.8 12.8 12.8 12.8 12.8 24.8 12.8 36.9
7FA A 8 0 I oo o) oo ) o0 6.5 oo 4.9
800 25 12.8 12.8 12.8 219 12.8 34.6 12.8 71.1 12.8 91.1
7HA A E 0 00 00 10.4 co 8.0 ) 6.7 00 8.5
900 +5 29.0 63.9 33.3 | 104.0| 36.6 | 142.0| 505 | 259.0 | 49.5 | 292.0
1000 +x 15.9 13.4 30.9 27.5 42.7 38.4 65.1 76.3 67.9 99.7
7Y Al A € 21.8 68.2 6.6 8.6 4.7 7.7 3.4 7.6 3.3 5.8
1200 25 12.8 12.8 13.7 12.8 21.3 12.8 47.6 30.5 56.6 447
7hA A g 00 00 47.0 co 9.5 o0 3.7 5.6 3.3 4.6
1400 2 12.8 12.8 12.8 12.8 13.5 12.8 33.6 12.8 44,5 18.8
7} A A g ©0 0 o oo 50.7 oo 4.5 00 3.4 8.2
1600 2= 12.8 12.8 12.8 12.8 12.8 12.8 24.2 12.8 34.9 12.8
7HAl A E o0 o0 S o 378.6 ) 6.1 00 3.8 o
1800 5 12.8 12.8 12.8 12.8 12.8 12.8 17.0 12.8 26.3 12.8
7} A A g e} o) o [ee) 00 o 10.9 oo 4.6 o
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Table 4. 34 24 F A 2= 4 JINAY 5= £X
(3-C: 334, CROWNE ¥Qd)

A3k 50 100 150 300 400
A (sec)
(m) on off on off on off on off on off
0 2= 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
7FAI A 8] oo oo oo oo (o] e oo oo [o') oo
200 =5 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
7FA A 8l o oo ) o0 ') 0 oo o] (e [+
400 25 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 20.7
7YA1 A &) =) oo oo oo oo oo oo oo oo 8.5
600 25 12.8 12.8 12.8 12.8 12.8 12.8 12.8 33.2 12.8 48.4
7HAA o o0 oo o co oo o 6.5 oo 6.2
800 = 12.8 12.8 12.8 23.2 12.8 35.2 12.8 63.9 12.8 80.7
FHAAE ) oo o0 11.3 oo 9.2 o0 7.4 oo 9.1
900 2x 26.6 59.1 32.2 94.6 35.3 112.0 | 43.4 200.0 | 41.5 | 206.0
1000 = 14.9 15.1 25.3 27.9 35.7 37.0 55.0 66.1 56.7 85.0
YA A 29.2 274 8.7 10.1 5.9 8.8 4.0 7.4 3.9 7.4
1200 2x 12.8 12.8 13.2 12.8 18.7 12.8 43.2 35.3 51.8 48.7
7EA A Y 0 o0 80.4 0 13.3 | 5954 4.6 6.4 4.0 5.8
1400 2= 12.8 12.8 12.8 12.8 13.1 12.8 31.6 13.0 43.6 25.2
ZHA AR 0 e 00 00 105.9 co 5.9 914 4.3 7.0
1600 & 12.8 12.8 12.8 12.8 12.8 12.8 23.1 12.8 35.9 12.8
ZHA A E © =) ) ) ) e 8.3 oo 5.0 654.0
1800 2 12.8 12.8 12.8 12.8 12.8 12.8 16.0 12.8 27.9 12.8
ZFA A Y co ) ) 00 oo ) 17.3 ) 6.2 00
Table 5. 3t 24 F AIE &= 2 7HIAAY = X
(3-R: 3xk4, RECTANGULARY ©9H EY)
Azt 50 100 150 300 400
(71 ? (sec) on off on off on off on off on off
m
0 3 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
A A oo oo oo co o o0 oo o0 oo =)
200 2 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
WA A 8 oo [ o0 e o0 oo oo oo oo oo
400 2E 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
7FA A 5 ) o £ o o oo oo co oo
600 25 12.8 12.8 12.8 12.8 12.8 12.8 12.8 23.0 12.8 36.7
7N AE oo o [ oo o 0o oo 7.0 oo 5.3
800 e 12.8 12.8 12.8 19.7 12.8 31.9 12.8 56.7 12.8 70.1
ZFA A o ) S 12.1 o 9.0 oo 7.4 ) 8.7
900 = 25.5 59.2 31.3 93.3 347 | 1240 | 433 | 194.0| 41.5 | 199.0
1000 2E 14.7 13.2 25.1 25.1 35.6 35.6 55.0 63.1 57.1 79.0
ZHA A8 30.7 81.6 8.6 9.5 5.7 8.9 3.9 7.2 3.8 19.3
1200 = 12.8 12.8 13.2 12.8 17.7 12.8 40.8 27.3 49.3 39.9
ZHX A=) 00 00 83.2 o 14.2 0 4.5 6.4 3.8 5.6
1400 _E 12.8 12.8 12.8 12.8 13.0 12.8 28.4 12.8 39.2 17.2
7EA1 A 5 ) ) ) 110.8 ) 5.8 L) 4.1 9.7
1600 = 12.8 12.8 12.8 12.8 12.8 12.8 20.0 12.8 30.8 12.8
7}A A &) 0o co oo o0 o0 oo 8.8 ) 4.7 oo
1800 +E 12.8 12.8 12.8 12.8 12.8 12.8 14.6 12.8 23.0 12.8
7FA A g oo ) oo o0 oo ) 21.0 o0 6.2 o
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Table 6. stAl 24 F A 2= H 7MIAAY §5 £F
(4-C: 4%, CROWNE #3)

AzE 50 100 150 300 400
A (sec)
(m) on off on off on off on off on off
0 25 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
A A 8 oo oo oo oo oo oo o0 [ oo oo
200 =5 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
7HA A 8 oo oo oo oo oo oo =<} o [} oo
400 <x 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 16.5
A A E co oo 00 oo ) ) o) I oo 11.3
600 < 12.8 12.8 12.8 12.8 12.8 12.8 12.8 25.6 12.8 35.3
A1 A 8 oo [} © oo =) oS oo 7.6 oo 7.8
800 2= 12.8 12.8 12.8 20.6 12.8 30.1 13.6 49.3 12.8 55.5
ZIAARE | o oo o 128 | 1254 | 109 [ 484 | 9.8 oo 18.6
900 2T 28.4 54.7 34.5 85.6 38.8 115.0 | 46.8 191.0 | 43.2 158.0
1000 2= 14.0 14.9 22.9 24.6 29.4 33.8 51.9 53.0 54.3 58.0
7P AE | 40.5 28.2 9.4 11.2 6.8 10.7 4.1 9.4 3.9 25.4
1200 25 12.8 12.8 12.8 12.8 15.4 12.8 33.9 28.4 43.2 35.5
A AE 00 00 293.7 0 20.4 ©0 5.2 7.1 4.2 7.4
1400 2= 12.8 12.8 12.8 12.8 12.8 12.8 21.8 12.8 31.3 19.8
7HAIA ) o0 0 00 732.4 e8] 7.6 314.4 5.0 8.5
1600 2E 12.8 12.8 12.8 12.8 12.8 12.8 155 12.8 23.8 12.8
ZFNAE | 0 oo oo 0 o 15.4 o 6.1 o
1800 25 12.8 12.8 12.8 12.8 12.8 12.8 13.0 12.8 17.2 12.8
ZHAAE 00 00 00 00 ©0 00 85.6 co 10.0 00
Table 7. 3t4] 28 & A7td 25 2 JMAAE T &%
(4-R: 424, RECTANGULARE 94 HY)
Ak 50 100 150 300 400
Az (sec)
(m) on off on off on off on off on off
0 2x 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
JHA A 2 co oo oo oo oo o0 oo ) o0 oo
200 2% 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8
ZFA A € 00 00 [+ o0 ) oo oo 00 oo oo
400 ok 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 12.8 15.1
7}A1 A 8] S ) oo oo o0 oo oo co oo 17.0
600 <= 12.8 12.8 12.8 12.8 12.8 12.8 12.8 26.2 12.8 35.9
7R A g ) © 00 ) ) 00 00 7.9 o0 8.4
800 <= 12.8 12.8 12.8 17.7 12.8 28.9 12.8 47.0 12.8 57.3
7FA A 2] oo o0 o 16.1 oo 11.8 00 8.6 0 20.4
900 <= 24.3 51.3 29.7 80.8 34.0 | 105.0 | 42,7 | 173.0} 38.6 | 150.0
1000 2r 13.8 13.0 21.0 21.7 28.8 31.3 48.0 52.1 51.2 58.5
7FA A E] 49.3 | 1534 | 11.3 12.2 7.3 11.7 4.4 8.5 4.2 21.8
1200 L= 12.8 12.8 12.9 12.8 14.9 12.8 33.2 27.8 42.4 37.0
7 AE 00 0 255.3 oo 26.0 ) 5.6 7.6 4.5 8.0
1400 2= 12.8 12.8 12.8 12.8 12.8 12.8 22.5 12.8 32.5 19.4
ZEN A oo oo ) L) 551.0 00 8.1 oo 5.2 9.4
1600 2= 12.8 12.8 12.8 12.8 12.8 12.8 15.7 12.8 25.2 12.8
7FA1 A 8 o ) oo o0 ) 00 17.0 ) 6.4 oo
1800 25 12.8 12.8 12.8 12.8 12.8 12.8 13.1 12.8 18.2 12.8
YA A 7 oo oo oo oo ey oo 81.6 oo 10.2 oo
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233 Case 3. 3AI44-CROWNE ttH g4
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234 Case 4. 3XH41-RECTANGULARY ¢tH Ed
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2.3.6 Case 6. 4X41-RECTANGULARY ¢tH <

spffolA e FALEE AMEAS 7 & B4 25~43T A= £EXE Hela 3l
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Figure 1. 224 CROWNE Ed jetfan-on &2 smoked %
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<Figure 1>& 244 crown®d @ EldoA AEHNS 7}F
23 smokes T EEE Yeld otk of A FHA B4
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O T
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Figure 2. 2214 RECTANGULAR® E'd jetfan-on “JE{ & smokes =

<Figure 2>& 2x}4 RECTANGULARE @4 EddA AEDE 715 P&
300%-2] & smokes® EXE Yl Iyolt) o] A& smoked 9
& wAlskx eFa Qi

g
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Figure 3. 3214 CROWN® €d jetfan-on €19 smoked =

<Figure 3>& 3x:4 CROWNE w4 Edor A 7 A& w AL 30059
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1200 1400 1600
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Figure 4. 42141 CROWN®E E|'d jetfan-on A El9 smoked =
<Figure 4> 421 CROWN® ©¥l Bdelr AEAE 715 A& o AL 30059
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Innovative Research, 2000, User's Manual for SOLVENT
John D, Anderson, Jr. Computational Fluid Dynamics
PIARC Committe on Road Tunnels(C5), Fire and Smoke control in Road Tunnels
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