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Tablel M ai design param etersfor ventilation of W uchiba tunnel
/m 6 708 6 693
+1 0%, - 1 80% +1 8023%, - O 7%
/m ZK253 +182 ZK259 +890 YK253 +162 YK259 +855
m 1137 1137
I’ 63 96 63 96
/m 8 197 8 197
2015 20 712 20 712
[.(Pcu/d)
2028 42 407 42 407
/ (km/h) 80 80
() 24 8 24 82
2
21 '

12007 - 01 - 04
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, JTJ026 1999 6 708 km,
2 (60)
Table2 Design parametersfor standard concentration of CO and snoke n W uchiba tunnel
80km/h| 70 km/h| 60 kn/h| 40kn/h| 20km/h| 10 km/h
(60 ©) /ppm 250 30
(K) fm- Q 0035 Q 0070 Q 0075 Q 0090 Q 0090 Q 0095 Q 0120 Q0 0035
4 , 3 2015 ( /h)
25ml/s Table3 Peak - hour traffic volumes i year 2015
’ 50 MW , of W uchiba tunnel ( Vehiclesrh)
2 839m/s
22 228 0 228 0
4 :25m/s 31 46 31 46
12 5m/s( ); 207 52 207 52
24. 8 ; 10 75 75 75 75
188 61 KN /m’; : 80 km/h; 103 103
: 80 km/h; 110 km/h( 0 0
) ,40 km/h( ) 2 2
541 278 541 278
23
Q 52;
¢ ) ( 10%
) ( )
, 2015 20 712
4 2028 ( /h
fd( ). 2028 42 407.¢ ¥dl ) Table4 Peak - hour traffic volunes in year 2028 of
' W uchiba tunnel ( Vehicles/h)
Q 52, ( 30 )
10%
. ( 466 0 466 0
3 4, 2015 63 94 63 94
819 /h, 2028 1677 /h 424 107 424 107
153 153 153 153
3 0 211 0 211
2015 . 2028 0 1 0 1
0 5 0 5
1 106 571 1 106 571
31 60) Q52
JTJ026 1 - 1999 10%
60
: 80 km/h 70 km/h 60 km/h © :
40 km/h 30 km/h 20 km/h (10 km/h) 1 n
o Gexg ® b R AL SR (D)
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JTJ026. 1 - 1999

, 80 km/h 70 km/h 60 km/h
40 km/h 30 km/h 20 km/h (10 km/h)

1

Qui m. i favy o T fawy o ey - L-
p
nZ:l(Nm vy ) (3)
Qreqvy = KI (4)
33
346
, 5 1
3 4
4 ’
Qreq(YW) =L XA Xn/3 600 (5)
, Qregww) =475 6m’ls
‘Queqowy =476/ 7 m’/s
346 . '
25m/s ,
Q) F2'5 XA (6)
, :Qreq(YW) =159 9m3/S
' Queqowy =159 9m’ /s
34
(%),
P.GAT.\ +Q¢ - KKgHQ =0 (7)
" (m/9);
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Fig 1 Correction factors for the grades of slope
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Table5 Statistics of required air volumesfor the dilution of CO, snoke snell and fire n W uchiba right tunnel

/ (km /h) @© @
80 134 3 514 5 475 6 181 6 219 8 871 5 475 6 181 6
70 136 6 456 3 475 6 181 6 223 7 772 9 475 6 181 6
60 160 8 363 4 475 6 181 6 263 1 615 7 475 6 181 6
40 241 1 308 2 475 6 181 6 394 7 522 0 475 6 181 6
30 318 1 316 6 475 6 181 6 520 7 536 4 475 6 181 6
20 A477. 2 331 4 475 6 181 6 781 0 561 4 475 6 181 6
10( 301 2 361 9 475 6 181 6 493 0 613 0 475 6 181 6
(1) Q@ 1 5%;
(2) 1 km, 40 km/h
6 ¢6) (m*/9
Table6 Statistics of required air volunes (m®/s) for the dilution of CO, snoke snell andfiresn W uchiba left tunnel
/ (km/h) o e¢)
80 120 8 110 O 476 7 181 6 197. 8 186 3 476 7 181 6
70 137. 0 117. 3 476 7 181 6 224 2 198 8 476 7 181 6
60 161 1 119 8 476 7 181 6 263 7 202 9 476 7 181 6
40 241 7 141 7 476 7 181 6 395 6 240 1 476 7 181 6
30 262 5 167. 5 476 7 181 6 429 7 283 7 476 7 181 6
20 393 7 182 4 476 7 1816 644 5 309 0 476 7 181 6
10( 301 7 173 6 476 7 181 6 493 9 294 1 476 7 181 6
(1) (o6} 1 5%;
(2) 1 km, 40 km/h
7 (m¥/9 8 (m®/9
Table7 Statistics of required air volumes (m® /s Table8 Required control air volunes (m®/s)
for the ventilation of W uchiba tunnel for the ventilation of W uchiba tunnel
/ (km /D) 514 5 476 7
80 514 5 871 5 476 7 476 7 871 5 a6 75
70 475 6 772 9 476 7 476 7
60 475 6 615 7 476 7 476 7
40 475 6 522 0 476 7 476 7
30 475 6 536 4 476 7 476 7
20 475 6 781 0 476 7 644 5 51 ( )
10( ) 475 6 613 0 476 7 493 9
514 5m’/s 871 5m’/s :
804m/s 13 63m/s
7.45m/s , 6 708
km
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Fig 2 Plane layout of the ventilation systen of W uchiba tunnel
61 : + +
[ 2408m I 1415m ] 2870m i
[ 1 1
W — —> — (
3 ' LT O g T T
YK255 +570 , 352 935m ) / m L
( ) 1 , 1 Yl 3 +
( 19 24 m ) ’ Zl +
( 11 55m*) Fig 3 Longitudinal ventilation with inclined shaft for
YK256 +985 , 289m, 7. 0m, exhaust, vertical shaft for delivery
, , Y, and exhaust incomporating jet fans
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, 15 91 m’; Y, ,

1= =

20 17 m’ : < (
6 2 : + | zesem | 1250m J'
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Fig 4 Longitudinal ventilation with inclined shaft
352 935 m ( ), v . N
for exhaust incorporating jet fans
( 11 55m°) :
Y, ( 19 24 m’)
ZK257 +011 Z
63
’ JTI026 1999
Z , ,
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Table9 Canputed results of the ventilation option with nclnedrshaftfor exhaust,
vertical shaft for delivery and exhaust in right tunnel
2015 2028 2015 2028
/(m®/s) 514 5| 8715 /(mls) 3 87 6 31
I (m*/]9 196 7| 326 3 [Pa 44 43 128 01
/(m®/s 109 2| 191 8 /Pa - 158 23 - 169 24
[(m*/9) 208 6 | 353 4 /Pa - 215 23 - 318 22
/(m*/9 | 307.0| 396 6 / 4,2,4( 6,2,6(
/(m/9 4 80 6 20 / 1 2
/I (m®/s 130 5| 169 2 /Pa 643 87 1091 48
/(m/9) 2 70 3 50 RV 93 2 102 4
/(m*/9 | 176 5| 227.3 /W 112 9 124 0
/(m/9) 2 76 3.55 / 1 2
/Pa | 12 56, 20 97 /Pa 779 73 1175 08
[ (m*/9 1375 177.1 /W 116 8 113 4
/(m/9) 2776 3 55 KWV 141 4 137. 3
[ (m*/9) 390 | 502 / 1 4
/(m/9 0,61 Q 78 /Pa 656 40 2 058 49
[ (m°19 208 6| 353 4 RV 149 2 198 1
(m#hs) 15 25| 25 83 RV 180 6 239 9
I(m*/s) | 247.6 | 403 6
6 4
65
( 11) : , :
(2015 ) (2028 ) ,
( 12) 2015 ,
, 8 ¢ " 2015 , , 2028
, , 13 14 ,
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Table 10 Camputed reaults of the ventilation option with

nclined shaft for exhaust ncorporating jet fans n left tunnel

2015 | 2028
[(m* /9 476 70 | 476 70
[(m® /9 301 93 | 298 88
[(m* /9 174 77 | 177. 82
/(m*/9 345 38 | 332 59
/(m/9 5 40 5 20
[(m* /9 139 54 | 139 54
/(m/9) 2 80 2 80
/(m*/s 205 85 | 193 05
/(m/9 322 302
/Pa 15 97 | 14 92
/Pa -56 75| -68 72
/Pa -72 71| -8364
2,2 2,2
/
1 1
/Pa | 1000 74| 980 61
1RV 154 91 | 151 80
/W | 187.53 | 183 76
11

2

71

72
721

1999

Table11 Allocation of ventilation fans for Wiuchiba tunnel by camputation

2015 2028
(W ) 1w | (R ) RV [T/ )] T I/ )] T
1 | A13() 2 | 124(-)
10( -) 42 420 14| 121(-) 435 | 14(-) 42 588 2 | 137(-) | 1482
1 | 181(+) 4 | 240( +)
4(-) 42 168 1 188( -) 188 4(-) 42 168 1 184(-) 184
(+) P (-)
12
Table 12 Allocation of fansfor the ventilation option of W uchiba tunnel
2015 2028
/
W/ )] T T )] T W/ )] T (W7 )] T
1/ 150( - ) 2/ 150( - )
10( -) 42 420 1/ 150( - ) 550 |[14(-) 42 588 2/ 150( - ) 1 600
1/ 250( +) 4/ 250( +)
4(-) 42 168 1/ 200( -) 200 | 4(-) 42 168 1/ 200( -) 200
(+) () ; 1120
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Fig 5 Fire- fighting lot division of W uchiba tunnel
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, , 10% 30% 50% 70%
82 90% 100%
821 13 14
, 13 14
( 12 , , 15
) 7
00 , 13
60) , 7 Table 13 Ventilation control option for right tunnel
) , 2015 2028
, O , /(%) . .
/(m° /9 /(m’ /)
10 | 4756 10 [1 1414 4756] 10 |2 2 2
30 | 475 6 6 |1 10 1[,475 6 0 |2 2 2
’ 50 | 475 6 0 [104 41| 4756]8(-)|2 2 2
’ 70 | 4756]4()[ 1.1 1/ 6101[4(-)]|2 2 4
’ 90 | 4756/8(=-)[1 1 1| 784 4[12(-)|2 2 4
6 100 | 514 5J10(>) 1 1 1| 871 5[14(-)2 2 4
00, VIKHI, KK 14
Table 14 Ventilation control option for left tunnel
A
: 2015 2028
LRI ,
(%) | /(M /9
: 10 | 476 7 14 1 14 1
=
o |am7] 0 | 1 | 10 | 1
50 | 476 7 6 1 6 1
e R 70 | 476 7 2 1 2 1
v 90 | 476 7| 2(-) 1 2(-) 1
- - 100 | 476 7| 4(- 1 4( - 1
RHLER. R () (-)
6 15 ,
Fig 6 Flow chart for ventilation.control of W uchiba tunnel ( 16)
15
Table 15 Allocation of fansfor the ventilation option of W uchiba highway tunnel
2015 2028
/ /
T(W/ ) T T(W /) W T(W /)] 1w T(W /) W
1/ 150( - ) 2/ 150( - )
10(-) 42 420 1/ 150( - ) 550 [14(-) 42 588 2/ 150(-) | 1600
1/ 250( +) 4l 250( +)
14( +) 42 588 1/ 200( - ) 200 | 14(+) 42 588 1/ 200( - ) 200
(+) () ; 1120

80-
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Table 16 Allocation of axial fansfor vertical and nclined shafts of W uchiba highway tunnel

2015 2028
/ /
[/ ) 1RV (W ) RV
1/ 200( - ) 1/ 200( - )
350 500
1/ 150( - ) 2/ 150( - )
1/ 150( - ) 2/ 150( - )
400 1300
1/ 250( +) 4/ 250( +)
9
[1] . JTJ026 1- 1999 [S]. : , 2000 - 06
[2] . [J]. ,2003,48(5) ;146 149
[3] . [D]. . : , 2003 - 06
[4] . [D]. . : , 2004 - 05

Ventilation design option‘for'W uchiba super - long highway tunnel

Shi Ping Cheng Jiusheng
(Cammunication Planning and Design Institute of Hubei Province, W uhan 430051)

Abstract TheW uchiba_ auper - long highway tunnel project is introduced briefly The present most commonly a-
dopted jet ventilation.and the partitioned longitudinal ventilation combined with inclined and vertical shafts incompo-
rating jet fans are contrasted, analyzed and studied attentively The requirements of air flov, ventilation and its
control in the tunnel are fully considered under four different working conditions - regular operation, traffic jam,
fire and ventilation The recommended option is inclined shaft for exhaust, vertical shaft for deliver and exhaust
and jet fan for longitudinal ventilation on the right line; inclined shaft for exhaust and jet fan for longitudinal venti-
lation on the left line The design idea inwolves utilizing the inclined shaft on the left line o exhaust the air fram
both right and left tunnels in the design option Moreover, considering the exhaust of fire snoke in the entrance of
left tunnel, an additional exhaust duct is installed fram the vertical shaft of the right tunnel o the left one Cost for
operation ventilation, operation safety, snog exhaust during a fire and its control and other key problens are well
addressd

Key words Super - long highway tunnel;, Longitudinal ventilation; Design option





