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Table 1 Values of air model parameters
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Fig. 1 Schematic diagram of a straight tunnel model
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Fig. 3The curved tunnel model used for calculation
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Fig. 4Attenuation efficiencynof curved funnel with different radius
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Fig. 6Comparison of wave absorbing efficiency in curved and diréct turning tunnel
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Table 2 Different diffusion ratio conditions

Number Diffusion width#/m Diffusion ratio Diffusion form

1 2 1.0 a. Inner diffusion

2 3 1.5 b. Two side diffusion
3 4 20 ¢ Outer diffusion




[EER7/EEEE
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

4 5 2.5

5 6 3.0

3.1 #EREE XSS B TR S R A 72 M)

B 8 gt 1 iR N BRSO BRI R S < B, W DA BIREE BRSO, o
TR S PR T 7 2 PR B S A BE 5 A M T P B SR AR B AR AR RIS 3 B A )
T A i O s T B G R 3G R TR e 4 By 3 AT DABA A B, AR 4 OB U i o
i I B MU BE T 4 S

™ ™R,

==

(a) Diffusion ratio: 2 (b) Diffusion ratio: 2.5 (¢) Diffusion ratio: 3

P 8 S IR IR 22 e o P AE 9 I BRSO ST E A R Rl
Fig. 8The pressure cloud images of shock wave in inner diffusioni\curved. tunnel at typical time
B9 gt 7 G X AL O™ SR ST 0T ¥ 9 54 5 M B S\ P T B R A 8 SR LA 5K

(2), BRIV 9 O a8 AR R o B 1 70 W AR AF X T ) A B TE T P N S 32 A [ e i s
TIEAE FIARRT A . L9 () PATLAE Y, 78 A U SO LIE Py b o e bl ) A% 1 B AN BE
AL 3G RTS8 BT IE AT B RE I AN TS » IEL 9 (b) TTELE R, B AEY I
EEoy 3 ik B 30.2%FHE B, #E— 5 5ty B R R T HE IR . 7T e R B
PRG5BS SRS BB A /Ly, ) AN T 5 S8 FAD 5 ) A1, LA/ BB T 2 39 38
BB, PO RCR R T8

Pressure (MPa)
o =

Wave elimination efficiency (%)
¢ w

T T I T T T T
0 5000 19000 15000 20000 25000 30000 1

Tim&(ps) Diffusion ratio
(a) Pressutetimeshistory curve (b)Attenuation efficiency

P9 ANy B 97 0 0 e U8 A 478 ) S DR A
Fig.)9 The propagation attenuation law of shock wave in the inner diffusion curved tunnel
P 10 Dy bt e A8 N SO IR B R N B S = Bl BT DUE A Bk,
T ) PN B R B BE B0 R, T SIUR 4 Bl A DU B A% 3R BEL S /N T4, AN ER b e g o 58 T
HMUBE AL 4G B o A9 BECBUINS PO BE [ S 55 M BE I SR AR BRI, 48 Bt
BERI, PN SO IBOMEAE Y B N R AR R



[EER7/EEEE
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

3.00MPs|

2 ngm:I
261MPa
2.42MPa -
2.22MPa -
2.03MPa -
1.84MPa -
1.6aMPa
1.45MPa 1
1.26MPa
1.06MPa -
0.87MPa—

0.68MPa
0.48MPa
0.29MPa

0.10MPa |

(a) Diffusion ratio: 2 (b) Diffusion ratio: 2.5 (c) Diffusion ratio: 3
P 10 SR Z b o s AR PR BSOS TIE N R ) =
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Shock Wave Propagation Law of Curved Tunnel and Curved Diffusion

Tunnel
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Abstract: In view of the unclear attenuation law of shock wave in curved tunnel is unclear, the influence of
radius and turning angle on shock wave propagation in curved tunnel is analyzed. It was found that its
influence on the wave dissipation efficiency islimited, and the wave dissipation effi¢iency of curved tunnel
is similar to that of direct turning tunnel with the same angle, which is basically lesS than'7.2%. In order to
improve the attenuation efficiency of shock wave in curved tunnel, a new protectivenidea of constructing
arc-shaped diffusion tunnels based on arc-shaped tunnels by setting up diffusioniehambers was proposed.
The influence laws of diffusion ratio and diffusion forms (inner diffusion,<two /side diffusion and outer
diffusion) on the wave dissipation efficiency of curved diffusion\tunnels ' were also discussed. The
calculation shows that curved diffusion tunnel can greatly improye the attentiation efficiency of shock wave,
and the attenuation rate can reach 55.9%. Among them, the outer-diffusion curved tunnel has the highest
wave dissipation efficiency, followed by the inner diffusion\ type“and the double-sided diffusion type.
Moreover, the wave attenuation efficiency increases continuously/with the increase of the diffusionratio. As
the peak pressure of the shock wave increases, the waye, attenuation efficiency of the curved diffusion
tunnel also improves, reaching up to 64.4%. When- the jpeak pressure continues to increase, the wave
attenuation efficiency of the curved diffusion funmelslightly decreases but remains basically unchanged.
The wave attenuation efficiency of the curved diffusion tunnel decreases with the increase of the positive
pressure duration of the shock wave. When the positive pressure duration is 100 ms, the wave attenuation
efficiency drops to 25.4%. However, as the positive pressure duration further increases, the wave
attenuation efficiency of the curved diffusion tunnel remains almost unchanged.

Key word: curved tunnel; curved diffusion tunnel; shock wave; propagation law; attenuation efficiency



