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Fig.1 Implementation procedure of energesis and
depressurization technology

X I R M IO VS T K R D e I 3 K R/
IS s D ) RUASE SR AT 000, i s TR0 37 s JLAE A
IR PR AT 53 B 5 R0 W

[ TAESEH) = 55 111 BE A “526,617 414 W s
FEAE 53T -

1) %5 BUALRRAIE . 2008 4F7 A 21 H, =55 11 k%
T H T DK245 + 617 %1, 20 BRI, 5 22 i
EEON 18] B A Ky DK245 + 579 ~ + 624, K 45 m,
2008 410 H 5 H ,#E1# F] 11 DK245 +526 % 8, 4
PR, %5 I 9\ ) 2 B VW LA 1T DK245 +526 ~ + 547,
K21 m, K& & E B RRIE T2 LIS m, R
PR ATIRIZE R el e R B RS ILE 2,

2) FEIUA WAL < % 5L A Hh 0 10 R 47 HORE
i o, i 430 R PR RLAR KT 0. 075 mm 949
BN 97.8 % R KT 0.25 mm ) POk 5 i
HT6.9 %, KAt KT 0.5 mm B PR &N
20.6 % . MR 1Rt iz b, X
JEE KR Rb 2 SR 3 K P AT 2K, AR ME S ]
Tl B AR S BB K SR, WA SR FH M A K R T 0K
FORZERAR G IR ARME BT RAR K

3) K SCREAE « 3037 F) e T LR A7 75 1 TS K



% Sl Nyl
-:% \I‘ O\"‘“‘“‘\./{
2 ﬁ*ﬂ:ﬁj N/
12 p—
N /
45 m

2 EEWBE 526,617 AERE EEESE
Fig.2 Development morphology graph of “526 and

o o BEETULERe o
9 _f 9 g
3m

iIE

617 composite cavity ” of Yunwushan tunnel

R, RSO LU 458 a0 BfLHEK
AE 755 MR B TR A — % B A G R MR FE W S, —
M1 d NAESFLAK AR R TR | o T 95 I N 7 7R S 4
A, 1 G AL D IR SE DTS e HEZK B T 5 b, K
JE A R W, K R ) R it 0.8 MPa, 7KJE
715 M R BE RN AT — 2 B R 5 R s e B FLHEAK XK
JE 152 W AN K 38 2xf /D a8 FLHEZK 7 0 B[] o AR
PR R TTBEAR

4) IRBERFAE L 35 s A B A T 1R 035 R
KB HRIK MW Z, B2 5 018 4k, J5 0o e
PR, 7 % B X 3R B 00 W 2 AL B A IR 2
750 m, HF 3 A S T b | S BTE K T UK
FR B b A VA K BT R G % I N TR B
IKITRNG o
4.2 PEBEHE

B S M T T AR S ) D K U O A R
WE A B P PEVE T AR T B o A A TR S R
BAE W T2 B T E 2.5 ~ 3 m A AR MR E T
TR AT VS I ) e B

PR T T s S Ao Rl 0T S I 3 B T g
(NS R b= o SO O A T 3 S A e A S
A B AL, R B R B B IR 5 m, MR B i
JE HERENG O 7K BRI e DX IR 2 s s o R
WAELR, ] 3 i WO AT A A

[ RG] =55 (L BE I «526 5 1 A1 A
255 IR <526 ¥ IR iff A SR HURE R B TR 7 b i
e % G B2 B SR RV 25 B TR AL IR
T ST R e . SRR BE , X T T AT
TR AR 4 A X, ULE 3, XKk T A R
T 2.5 m, X ARIEER2.5~4.5 m, XEL
FAEE 4.5 ~9 m, KIIVAZEEKLTF 9 m,
PRI, 2 5 s 00 2 F T R s X 3 T R X8 T,
4.3 FIFBEHE

FTHF U5 s W B2 4 R 20 2 1 158 8 R e /K 7

30 __200 /
4 R /

o ,
% ™3 sm

o( /
x“ @3 M ) /,/

LY

LD 1\ = ¢ (A /

. '/ \ IR \N\m) /
\ AN /

“*@;5 5 D Py ,-"

 \xem ] eoy /
oy ES ...

hY

d TN e
V| M

Py - P

1 cbm @ fmyes: ':‘)(;9  Clm
Q IVIX VX

200 100

200

o]

i

H
H

S THAFLO LI X m)E R ER
IRAEZEENF25m MRXEHEF45-9m
X E#ERE25~45m IVRKEEEEATIm
B3 mEWLRES26 AR ARYEER (LM cm)
Fig.3 The locking — boundary graph
of “526 cavity” of Yunwushan tunnel (unit: cm)

U I AR B I, SR R TV0RS B 3 i i 1T R 17 =
8 7K FE LI I 1 e A 48 s, AT X J P oI SR R
7K R ST S HEA T R, T BR A £, % RO 1 AR 1
BT TR Y EL A I 5 = A 1 K ilE AT &
WL T, BESR B S5 45 1 1 s B 1 1B AN N T 2 m
x 2 m, DA T R B 7K 7 SR s g k) DR B0
FEHL .

[ TRESE B ) == 55 1L b5 T8 526 3 ks & 50K
PRI AR IR AUE A 0 A i DR A — R B
Ty, % T F o A IR B A PR A it TS5 DA I S
T, MR T S B Bl e, (AT % SRR A AR
Wit WL E 4,

4.4 EBEEME
4.4.1 #HTA%

Xof 1R P 7K T L s R R AR T T i AR b
F 0 K, A PR A0, WM RS, i
T2 VI N S A R AR K R H A K KD
B AL 25 A5 m, nT RE S B 3 Fps O . K 7
B J0T 58 A BT /K R e LA o oA R /K Bl 52
A B 3 B, AR 5 R B R TR 5 T A g IR
SEN TANIR T2 RERERE R 5 i AL IR T SR B U
FEILIE S,

1) SR BHCIRAS o 3l ) B AR R TR 75 11 Y KR
FEIA T8 R SR BN RO , X FE
SN SR KRR A IS 55
RIZ A, A L5 M SRR BRI A OC , X AR
VA il T A R B RSB b v Rtk 25 F A

2000 FE 11 HF 128 15



HAILE 6,

)
A \&
LRSI
65|65 holsol 200 200 __laglad 65] 65
I
@FETFHEBRILAEE (bHTEIEAER

B4 526 AP EUUERIRIZT (B cm)
Fig.4 Specialized accurate blasting design of “526 cavity” of Yunwushan tunnel (unit: cm)

RS

VA KRR IR VI KRR VAR PO KRR
S RFE R FEES AR FREN FESBIR

[ mapar | [ amorm | [ wakEmE | [ mrERE |

E5 RBeERERAREILARAREEREFE

Fig.5 Procedure graph of cavity’s fathering scheme after energesis and depressurization

2) K BEHA BURBEROIRAS . R BOR BE R IR R
KB 58 AR, A BRBREL , 1X — IR TR 7k B
A BEARBERCRAS o 3% TR th T RERB I I 1
Ab TR At K 2T T I A KR R EK R R
A FESELAY S5 9 08 5 B b A AR N AR B K ZE U
JE 7K T2 T R R e R AR BRK AR L, XD
T8 0N RLXT A TR e HEAT IR, A ST A
POKEAR(— AR T30 %), —E W ARG S0,
ORI 6 s R A2 BA 7, WA 7, 5 A

J K A (— s T30 %), H P I F R e 22

6 [EHEPHEE
Fig.6  Backfilling and

umbrella arch method

Ym WA 8,

S, IO 0 S0 A T A T S T () s A
BRI AT AT PS4, LAB 1k R 92 0 v e 2

3) IR BECA T 7 BEHOIR S o 2R BURERS

16 FEIENFE



E7 &K%
Fig.7 Bench method

REEE

8 EREWE
Fig.8 Grouting and pipe — shed
support method

Jr K SE AR, WA B o B, 3K — RS HRN KR
A BORR /3 BEOCIR A o 3X F2 20 h T R RE M R I 3%
I AR ARG A 7K 4T N K R A K S
RVEIENFEHA B P 23 B0 3 v
o, BAR T R A —E R AR ERE ) (H
TR HIOME RS Ay, b A K, A R T A
U Ve Bl FLI A B A B, RS e A A
TEAERERE . P, AT SR IO 7 Bk R AT AR YR .
7 B A 1% R SR BCH LA X S AR A 47385 7, 1l e BRI
23 BRARIE A, R BRI s R S Jim SR I [ 3 R o
IR YRR I (4 75 1 R AT 2 1 01350, of ok BRI 47 1 4
W4, Z R R BC= G Brik BEAT 2 309, 1607 B
EAIILIE 9,
4.4.2 MR

X i T 7K T U R e A 45 A IO ik, B K R
SR YL B SN K B, R4S MR IS T o

B9 BFAEHRE

Fig.9 Clearing and replacement method

Bres A i, B ) 1A /KR B 4540 1.0 MPa /K i
JIRHE . e e 7K e I B S 58 iU R
% 0 KL P AT A AR AN, R E B A R R B IR X
SRR E S, RN E YR A B RE BT 2 m
B, BRI C25 TR BE + i ab 3, I R B IR
I 2 m B AR TRV R TR B, 2 S K R
TE AT PR O RE RS TR R DR SN R
ISR AR 7 G B SR 5 7 RIEATAR
4.4.3 HAKRR A LMK KR

IR (VTS SR RPN SIE R AN P =S g
T B AR X 5 A K AT R R
(o 7RI AR 5 A e, I 45 R A1 b Y 45 1
15 L L N Rl -0 =9 O .l 5
L.5~2m NE,BEE—BN1 % ~3 %, MAKIFE
T 07 FE T A2 HEAK R, I 45 A bk it T R 2

2) ZEF R WE I oA 4 T A AR R K R I
VS I AR T a2 8 1 B A2 J1 R DL, X 25 4 48 4k
8O PEAS I GF i P 7K 70 B M R AT 25 4 K
W, W H F2 2 8 A, 43 B K T M
T [ RS R T M | L 5 0 B S A ] ik e T
DU Ay 390 S 47 g Wl 0 S A S el ) T 4 f
J 79 WD R A ) P M)k R S T A i L
TR SR [ B K i
4.5 J\MEmM=REiLIT

1) 7K SC WA I T34 1« K SC W I P 25 6 355 [ W
it K KR D) B R KAL 4 AT

2) AAMEK R G & Wi 5t R S K T
Ji S it PR BB A P, A A5 XH R AP IR SR HE A T A, A 4K
THZKA , BA AR HE K 26 8%, 150 8 HEAK I 3, PRk HE K
W%, XTI 1 R HEK R Ui R B A7 A % A B R i b

2000 FE 11 HF 128 17



T LARER

3) A1 T FR G L TBE T« St R E e T AT
X SNE TR AR GEREAT L BT, Bt N A LA R
DIl B TR B ORI

4) 11 A HE K 2 i L TS T SRR RE I T T
I AR B R E AR e e T Ak By (07 8, DA% T e A JR 19
AE 5 BR AR P9 HE K 22 % LT

5) {lal A AR SR % 73 B e BT < hy ek A B E
Fe I 7 B e Lt A AR A 2, b AR 400 i = 7 A
M, ) S P L 95 i Ak LA 18] AH 408 31 = 1) 1 22 42 it
T, X A 408 1 % R G 2 (] R AT B B

6) {lal A AN W AR G BT O RIERERE
Wof T 10 22 A EA T TR AR A8 8 28 50 e 4 rpos 43l
TEI AR RERE T 0 B | R B I T 45 1R — > Bl 1
I8 HAE BRIE R LR S K LR A 2 B
P OO SRR RE R R el R

7) 2 A% A I T AR A K S I B oy
A, I M T 3T L HE KOG A% | i s HR AR A9 R
I8 5 AR 2

8 ) P WL 2 4 Ji R AR B L TR o o M 4
RGN E TR REFE R O BEBERE TR e, — ErE
24 h JE Bl SE JC 5 W D7 n] SRR LSS, D kA 2t T
WL Hh B 11T A m] DL 5 k1 R K i i i 45
BT 1) PR B EA T 42T

5 BeEREEESEREZFEALR

1) %A SRR RE I 125 AT LA B 587K 22 1)
14 e U T 3 3k 52 TR PN bt T 7K P it T T
2R AR E TR B B AR A RKOR 2 A RUR AR SR A
T, WK T ERREIE “4+ 307 8K RIS 2R K 58
W T & A

2) MR TR Tk Ak PR R ¥ 10 ~
15 m/ 7 ; B AE B TR vk Ak 33 i s B ST 15 R 20 ~
30m/H.

3) TR FH . A vk Ak P e B K SRS I T
FELY FHAELEAK S 15 T ~20 JiJC, 1 B RE [ R 6
57 ~10 i,

18 FEIEMNZ

4) TR AT S TR IE T A % TR AOR
ATy — e e T BT, TR R RE R
Fdk  BERERE T >R 6 MU T B A | A ] S it
o RWOREE

6 4HiE

1) BERE R Fe vk A 3 5 e i 7K TR U I 2 K
PRy N E s 7 N IS8 RE b Y 1 B LS RE o SN
IREEE: AR | 4 e T 2 — TR X
1o R B K FEIEIA AL IR R BIEE T3k, A BTk
2 Te B K SRR s i) 52 B A B R BB B R 2
LA PR, THIRE M2 &3 B, B
AT E A R K A SR I AR IE B R B — 0 A
Mo

2) BB R R IL R X & 4% 8 e K SR LA I
BEATA TR A E A ORS B AR B 7R DI R
BT A4t B e 10, ARt T M3 7 2 7 v K R 7 %
W T8 Y S ), =2 ) 3 e P 2 A YA it 6 S I TR
P REBE IR He v 43S DA 20 RN\ I & T 28 A 1
Tho PUANEAE D BR 3 500y - e 4R S B B B 1 s
BrBe ATHFES I By BE R AL VR s s B B, /\ 300 T 22
BT AR RSO TR T R AMEK R
Tt R SNE R G B T T I N HEK 2t 0
BTt i AR AR % 43 b & I i 1 I A U R S
LI SR SRR W T R I 2 R 2k
2N o SR =111 )5 S iy It 2 T By A
PRI B A R RS ™ IR R 4
Ab B EhRG A

3) BEAR B e 1 A B R K R BUA IR 5 K
B IREETE A L BN e A vl S R AT S0 % ~
70 % , NI 50 % ~80 % , HXF HREE A R,
S TEAORAHE) I E R B R |

S % 3Tk
[1] THHMEFMHESZERES. TERBFETFMCE =) [(M]. It
B0 ST R A 1992



The energesis and depressurization technology of
filling solution cavity of high pressure and rich water

Zhang Mei, Zhang Minqing, Zhu Pengfei, Huang Hongjian
( Engineering Management Cenire of Ministry of Railways, Beijing 100844, China)

[ Abstract]| Filling solution cavity of high pressure and rich water have the characteristics features of abun-
dant water, high pressure ,large scale and complicated filling medium. Its engineering construction risk is extremely
high. The conventional grouting method is affected by inhomogeneity stratum, the choices of material and technique
level, so the grouting blind area is difficult to avoid. Once the grouting blind area is breakdown by high pressure
water during the process of construction, It will generate large — scale water and mud outburst which cause a disas—
ter. By tackling key problems in science and technology, adopting the energesis and depressurization technology is
advanced to father filling solution cavity of high pressure and rich water on Yichang-Wanzhou Railway. It is safe,
economical, credible and successful by local practice. The energesis and depressurization technology is adopting ar—
ranged and purposeful cccurate — blasting to open out solution cavity, to release storaged energy, to reduce tun—
nel’ s influence by water pressure during the process of construction and to finish farthering solution cavity by relat—
ed measures.

[ Key words ] filling solution cavity of high pressure and rich water; the energesis and depressurization tech—

nology ; accurate blasting; safety design
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