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Abstract

The hood, built on high-speed railway tunnel entrance, can reduce pressure pulse effects pro-
duced by the train running into tunnels. In order to optimize structural parameters of a single-line
tunnel entrance hood, the method of three-dimensional computational fluid dynamics was used to
analyze the effects of the length, the sectional area and the opening ratio of an entrance hood on
the maximum pressure and the maximum pressure gradient of the initial compression wave in the
tunnel. The optimal structural parameters are obtained when the three factors are combined. The
results show that the interaction between the length, the sectional area, and the opening area ra-
tio of entrance hood is obvious. The maximum pressure gradient can be reduced effectively when
the length is 80 m, the sectional area is 120 m? and the opening ratio is 40%. Based on this study,
the entrance hood with the length of 80 m, the sectional area of 140 m? and the opening ratio of
20% can effectively reduce the maximum pressure.
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Figure 1. Computational domain of flow field model
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Figure 2. Grid model
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Figure 3. Variation of the pressure in the tunnel without hood
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Figure 4. Variation of the pressure and the pressure gradient in the tunnel with hood
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Figure 5. Effect of the length of entrance hood
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Figure 6. Effect of the opening ratio of entrance hood
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Figure 7. Effect of the sectional area of entrance hood
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Table 1. Calculation plan and calculation results
F 1L HERARSHEER
L s B(%) JESAL-| Jivaly Iiacl
20 140 50 1517 6687
20 130 40 1519 6285
20 120 30 1527 5486
20 100 20 1545 5053
40 100 40 1601 4109
40 140 30 1537 4506
40 120 20 1543 4097
40 140 40 1543 5561
40 130 20 1542 4514
40 130 50 1553 5696
40 120 50 1563 4941
40 100 30 1580 3900
60 140 20 1241 3813
60 120 50 1459 3637
60 130 30 1345 3333
60 100 40 1509 3268
60 140 30 1323 3737
60 120 40 1418 3104
60 100 50 1538 3339
60 130 20 1258 3505
80 100 50 1483 2760
80 130 50 1336 3550
80 120 40 1272 2422
80 130 30 1151 2810
80 100 30 1326 3295
80 140 40 1220 3122
80 120 20 1081 3608
80 140 20 1032 3149

N
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—0.430LS —0.695LB +1.030S 8 +0.379L° —0.101LS +0.2LA +0.041S 5 —0.112L
+0.3798% +1.470 8° +0.0565% —0.0314
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TR S [ E AN, G AR LS, TFALR B AE 35%~50% 0, I IBRRAARUN: B L
SEAAER, B S #5100 m*~120 m*), FFFLEE B 1E 30% /A AT, AT EE RN

A RO FERER R, WIS B R AL Z M A5 M S (R B LA e/ Mi): L =118 m, S=120m’, B =
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Table 2. Significant test of regression equations

F 2. EEARENEE RN

7778 R1 77/ R2
FHY

Pr>F Pr>F
R <0.0001 <0.0001
L <0.0001 <0.0001
S 0.0012 0.0009
Vi 0.0629 0.0003
LS 0.0625 0.0008
L 0.0239 <0.0001
Sp 0.0413 0.4578
I’ 0.0357 <0.0001
s’ 0.2678 0.161
s 0.0224 0.6487
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Table 3. Statistical analysis of errors in the equation R1

= 3. @YIAFIE R IREZKIT O

A fi 22 303.08 AR RH R 0.9498
Bl 4045.96 RRIE e 2R3 0.9247

A R A 7.49 T e s R 0.8101
TR 2P 5 6.26E+06 TR 25.001

Table 4. Statistical analysis of errors in the equation R2

F 4. EVFSTE R2 IREGIT O

i v A 22 34.94 MK RE R 0.9693
HfE 1412.93 RRIE e 2R3 0.954

A5 R 2.47 T e s R 0.9075
TRBR 2217 Al 66308.28 by 27.911
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Figure 11. The interaction on pressure of L and S
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