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Fig. 1 Air cushion structure with an add-on rubber bag

Wi EEA: 2016-08-24

HEWME . HRARBFIL 4 BT H (51509027)

EERA: 2 W (1986—), 2, INARFEMA, MEreA:, FENFRB @S | HLE RIS 5HARBIT
E-mail ; mpdream2012@ 163.com BEVEE : B (E-mail ; cyy2227@ 163.com)



%5 M, G R EE BTk 19

FGE i 5E , P AE TARIBGE AR I ARG, HA RS SRR/, R AR -5 70 i et A 9 52 [
423 ] 52 AR TR, BEAE SE B BN AR S5 /K T | i B JCSE 25 & B s ok 1 A UER SRR & O T IRl AL, L
PR AR K B 3 2 2 PRI T P B, IO o TR A A AR A N, SR 5 RGBS B 4% T 1
=N,

N T IR SR B 38 DR AR AR AR s A AL /N A —— AR R R =
5 IR L, AR EAR AT AR L 30 2 7K A7 P9 22 A s 90 P KA B35 5 17 0 SR8 398 Il e 43 7 6 T 4
SRR S AR B | R L 28O , 5 2 58 R AR | I 2 58 SR AR B e/

2 BREKREN P

Y ERL Il K TN IR 5 K IR T B A TOT IR 1T 51 K e st b T Ko7 19728 A 2 S B30 1 % P9 A 7K
A R S R KT ) RS IR RS (TR AT, 7K T ) B
IR K AR KA TE e, TR AT AR T 4, 70 T8 s 77 8 2 8 DA 5 A S A A 3 7 ek 8] s 4 T vt ]
ENLN 7 QU NV SR N S S W SR S WL VAN ot e T e o o 1 N S B 17 T O 2 i R 2 O
RIET7 AT 7 598 T % A S A S I ) = AR A A8 2 (a) B

PR AR T 2, L TRAR P SE AR T AR SZ 9 T R/ N SR A R S AL e U R S A 22 5%,
AR Z AT A AR TR B PSS R R T A2 h SR AL, Rl AR B A 1 B 7e , i T AR
AR A SN v EE L (S HC s T (B /N TR St e 7 SR 0 25 30 e 2 N RS2 A 2R B gl i, K T 5
FEAR B AR ARl N M2 B e 4 R 5, 5 AR AN AR AR N RURME T S AR AR i 2™
Ay SRR AR R, HIEAR A Bl 32 K T . [] I 52 30 98] 1 3 e AR T 78 v e 1) o 24, AR A 1) 72 R
AN ST/ RYE NI, i T A B SR R ARG AR A RE S B i e L S e A oAk
ghar, Aemm R A BORS2 IR S A s 25 1 i, S8 A e b A TP, AR R AR AN
VR S B A5 338 S 2 A D 5 1, AU R AR UM ol TOUES W 5e (e sl K T ) FIAR B 4k i AR 1
JIFEIRRAH ANE 2(b) FiR o HOKALREARI  IRGR AR B ETIZ I , R AR L R A, AR e 4 e 2 e 9 T
A RVEN i a4 N IR P SO i B TR @i B s I S e S s A L S VA RS S A S B AL
SRR SR TR R A e

m oot
N AR

EEEV REN

PN PeshK i

— 1 L

RS —

(a) fet A

K2 SRR E Rk

Fig. 2 Pressure transmission for air cushion surge chamber
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Fig. 3 Geometric parameters for air cushion structure with one add-on rubber bag and multiple add-on rubber bags
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Abstract: The air cushion surge chamber has a good function for reflecting water-hammer waves. That is why it can
effectively reduce water hammer pressure in the pressure pipeline when the load of hydroelectric power station
change dramatically. However, the leakage is always restricting the popularization and application of the air cushion
surge chamber at a large scale. To solve such problems, a new technique which can effectively prevent the leakage
of pressure gas is put forward in this paper. We can place rubber bags as a kind of obturator devices in the
traditional air cushion surge, as a result, the rubber bags can confine gas and the surrounding rock just undertakes
structural load. The new air cushion surge chamber with add-on rubber bags can successfully realize the separation
of confining gas and bearing load. The air cushion surge chamber with add-on rubber bags that has the advantages of
softness, low elastic modulus, and good sealing, is first put forward to radically solve the problems of pressure gas
leakage when the closed thin shell is cracking. At the same time, it can achieve the seamless merge between the
rubber bags and the surrounding rock of the air cushion surge chamber. Based on the theory of fluid mechanics and
water level fluctuation in the air cushion surge chamber, the constitutive relation between stress and deformation of
the rubber bag is well analyzed and then the calculation formulas of air needed to be pushed into a single rubber bag
or multiple ones are deduced. They can meet with the force balance principle, the stress-strain relationships of the
rubber material, as well as deformable coordination condition of the surge chamber. The new method for preventing
leakage provides theoretical references for design and construction of the air cushion surge chamber and for

engineering control in the process of operation.
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