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Abstract

In order to explore the ventilation scheme of the G8012 Mile-Chuxiong highway project from the
Mile to Yuxi section of the Dengloushan tunnel, based on the calculation of the required air
volume of the Dengloushan tunnel, considering the near and long-term planning of the left and
right tunnels and adding to the practical construction conditions, the paper proposes two venti-
lation schemes that are “two segments in the left line of three-inclined well, three segments with
longitudinal ventilation of the right line” and the “two segments in the left line of three-shaft,
three segments with longitudinal ventilation of the right line”. The comparison results show that:
three-shaft well’s ventilation shaft length is below 500 m, the three-inclined shaft scheme is
about 1500 m, and the ventilation resistance of the three-inclined well is large, resulting in the
fan installed power increasing 1654 kW, the growth ratio is 15.3%, and the operation energy
consumption and the civil engineering quantity increase, which is not suitable. It is recom-
mended the “two segments in the left line of three-inclined well, three segments with longitu-
dinal ventilation of the right line” as the ventilation scheme of the tunnel, and the 1250 type
large thrust jet fan should be selected to replenish the pressurization.
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Table 1. Main design parameters of Dengloushan tunnel
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Table 2. Calculation results of required air volume under different working conditions of Dengloushan tunnel
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(m’/s) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s) (m’/s)
10 km/h 367.99 170.19 366.40 467.40 618.67 236.01 616.00 769.64
30 km/h 435.76 173.17 540.74 363.57 732.61 285.15 909.10 598.67
40 km/h 408.53 230.14 405.55 571.91 686.82 378.96 681.82 941.74
50 km/h 326.82 200.21 324.44 735.94 549.46 329.67 545.46 1211.83
60 km/h 272.35 179.67 27037 660.46 457.88 295.86 454.55 1087.54
70 km/h 231.50 154.86 230.17 784.52 389.20 255.00 386.97 1291.83
80 km/h 204.26 138.51 243.33 836.50 343.41 228.08 409.09 1377.42
KR (m¥/s) 291.46 291.46 291.46 291.46
5 (m¥/s) 889.76 883.28 889.76 883.28
i 1] 7 R (m/s) 889.76 883.28 889.76 1377.42
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Figure 1. Schematic diagram of three inclined well ventilation scheme
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Figure 2. Long-term air volume layout of three inclined well
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Figure 3. Recent air volume layout of the three inclined well
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Figure 4. Long-term air volume and smoke exhaust layout of three inclined well
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Table 3. Each section’s area of three inclined well ventilation scheme
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Table 4. Ventilation system scale of three inclined well scheme
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BEHER A TR (m?) 39.0 21.1 78.8 13.3
HE ST B I (m ) 100 100
ViIREE((E)) 3 4 4 2
B AL (m'/s) 130 1575 1575 200
W A (Pa) 1200 2100 1100 2200
B4 KL (kw) 200 450 250 560
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Figure 5. Schematic diagram of three shaft ventilation scheme
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Figure 8. Long-term air volume and smoke exhaust layout of the three shaft
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Table 5. Each section’s area of three shaft ventilation scheme
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Table 6. Ventilation system scale of three shaft solution
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Table 7. Comparison and selection of ventilation schemes for Dengloushan tunnel

= 7. BRLBEBR G Rk

) B ) HE— =R HET: =t
FEE ARG F AR AL
ek VEE>Y Ftk VEE>Y
38 XSRS 1 & 2 R 1 I 2
7862 + 3128 2815+ 7660 + 3325 2672+
I8 XA S B m FHER S X N 4940+ (HER 5 X A 4935+
2735 + 5145 + 3105) 3155 2735 + 4925 + 3325) 3285
. ) 1#: 1327; ] 1#: 477,
K m 2#: 1427, 3 1525, 3#: 410, 246 431,
; ) ) 1#: 68.0; ) 1#: 66;
BRF A m 2641, 34: 68.7; 3#: 64; 24: 69.3;
B 3 /T FA T 200.8 m? 3 A/EARA T 199.3 m?
KL B Hiu T XA Hi T XA T KA Hi T XA
SR AN = = 50 62 52 64
S AN = =) 13 6 14 6
ML TR kW 12,480 kW 10,826 kW
fig (5= s

TR ZKEELE 500 m LU, R ZRIFKEELE 1500 m 7245 R KR B, @ XEH )
BR, FEOANUZENLII R A LR FHIE K 1654 kW, BEK LR 15.3%, EEREFEGIN . BRI FH I &R0,
BRARAH R RHLIN 2, AT FARIE X2 S B [3]. Ak, 78 milg S X R = 08 X7 6 F T2 il
R, NN BT, R R TREEAE T, EHRZM TR #s%, KA
HARBAM TRERA. BTl HEH R “ZRIFLLHE, L8R5 =BIFER .

4. &5t

1) MRAETHE, Bk L B e VI R R G630 U A J 92 1 75 XU 889.76 m'/s, 4%l Tl = BN o
AR A R R 883.28 m/s, I T E BN, A R T RESA 1377.42 m/s, R T o E
BONMREME S o

2) Bk LBEIEE KB TEOR, 18R G BB SR N LEAT R R e, BERE W RCR e A 1250
B KHE ST AN B REAFIE L, EHZEE 50 km/h #7288 115

3) =RHAFREHHKELE 500 m LT, =R REXHAKELE 1500 m A4, LT =585,
SRS X B RA, #KBE TR, KWL R K 1654 kW, HIKILE 15.3%, 1275 ReFEIG N,
TEHTREENZ, AEXH. el RODTHER T ZHERE CZRIFALHB, A85 =BAMER” .
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