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Application of Watering Balance Method in Trenchless Technology/ WU Li+4in ( The Institute of Exploration Tech—
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Abstract : In this paper, the general situation and difficulties of the Tiantang River crossing project are introduced firstly;
then Watering Balance Method WBM is put forward with theoretical analysis on it; finally, the construction process and re—
sults of the whole project are introduced and analyzed. The construction practice proves the theoretical analysis is correct

and reveals that during the construction process, buoyancy force can be balanced by injecting water into the pipeline to de—

crease its friction and pulling force.

Key words: directional drilling; trenchless; pipeline laying; guiding hole; watering balance method

ARTHZ A T TR AR AEATHZ R AR DL T
FHHS TREAEART-Be, BRI K fr B0 i
NS b 3t T 23 Ot (38 AL BE ) 9 — b
FBHESE P ROR . PRIHAT 2 F T2 s
e BRI ST A WA, DL AR X T AR
X AN AR B PR AP X AT K | FSRAK R
L R Al AR A LAY T, N Is2
BN R bR OCTE, HOil T T 2 W AE S
AR

HAE—SE BARRYSC R 0l T 07 52 50 TAR
AN RS PR AR RO IR XELL e
— SO RO TR H | AEX AR AT RS
HUUEE T T2 AR EREA B AR B ARCR

AR 3 R AT 2B T ) BAR S B $2 i —
bl NAE T2 B Tt TR A I 14 ) B
TI7 ——TEK A1

1 IR

R AL TR GBS Tl JUMN BB BB AR A, b
B SO, A 2T MR, PR R RS R 180 m,
TA] SR T AN RS (975 25 0 7.5 m, JT 3 5 H BT 4t
P13 m,

AR TR GEOR AR 0924 mm B4, 111

%5 H #3.2008 - 05 - 04

BN TR IRE R R RIE T 3 m, B KN
240 m, )2 FE R IRP)ZE HIoH T K ( B 2 s
).

2 MIARREMESR

AT HEE FL) R 1 B T %, PR AL AN
AR/, HLIT YT RV 25 80K , 2RI Al A K
400 222K, 3 R R B v T T ME R TR R
ZERNAZENE T, L FKAIR (MR L T2 11.5 m)
%A RIS, e R F KT H2 RUE [l A 25 6
()it T RIYRT SR F] AR FH A2 Rl Bl 2, B Tl 3
HRPNAS 30 m Ak SR FH R FFAZ 0 J7 75 sk A i 3
B TTHE IR IR AR 7 m, 5 BT 1 3
B 1 R,

i T
Mo
L T -
=
—— [ — —_— =
 —
TAELG WLk SEpRAek

| FHNEREE
PHUAEL 18 S [r] L2 W 44 1) S B, R TR it
TP EEEA TR e R T AL R S
il B A e 1) L) R ARAE T AT ROTE LN,

YEZ B RALMR(1973 =) L (DU ), WIHE IR A, o el st ST 23 e S PR B AR IF 5 7 0 ) 22 B TR O, e 4 TR ol , A Sl TR 2 B AR

RN TARE BT AR, WAL B Y5 T 4G 77 5, walilin2005@ sohu. com,



72 T TR Ca B TR

2008 45 6 1]

RTHAE ) e th Z2 242 RIS 598/ 1)
FLEGIAE KT 2 A 22

PRIVAT PR 123 Sy A0 2% 35 FH A () A0 o e 3 T
IR BN B LR AR TR Pk P R s B
TN R E R K fR /N RGBSR AR, IR TS
FR RN R BB AR () FL % U8 A8 ), X Kok
RS T AR FE TS (R BE A R B, Bt v T IR 45
PO RAL T i

IR L34 5 R v T R R B AT e X3, (A A2
SERR AR BRI, AR TR HAE R GBS - 35 LA
SERYI T, Haw KR 718 400 kN, 1% 16. 7 kN« m,,

FRAE JEAS 28 WA THR T %, 22006 25 A AT B Bl
SAERIBH T A

F=|W-fs | If
W=mp, (K 1) (1)
fiz =mp.R’
A F—— R ) W——R KA T T f s
KEEPTZITE T L— BRI ; p, . p.——57 N

BB KU E R r—— i WA B A4 N
AR f— LR FLRE BRI R B B 1. 0,

S 924 mm  BEJE 12 mm, ZiTEAE F =
640 kN, L K FEEHL 400 kN )5 K 14 Sy, R a2
IR A B4 sl N T8 R4 RH T

3 EKEEE

A1) R, 78 T R AL BE F) JEE 458 AR 2
—ERISRAET T P32 1 A2 0 I 28 D E
EREEOSAPNANNER ¥ SN CIE ARy 2 N
PRALETE T 8 T8 2 4 AR T B/ AR S 2
AR, 1 AP EE 5 Bk LB S R R EOIRAS
FEIXAIGOL T 38 I T8 e, AT/ | Vi I S Al
FLBE IR S e — R 8 71k . A T B A I
EARZ AR B K, 2 IR B 1T —
i Ok, BRIt T ki
PRS2 i SR FHAW A 6t ] P 99 B AH . B9
TEKFLA AL, Sk se He PR 28T

TEKP B LA L B, SR A VR Z 41 20
PAH s 58, B A R A U I RCR

[ SOk R b NS PSP AR g /N
AT RAA B4 o b T A K A4 Jo i G R I A
TS 7 A AP 1A 24 AR dee A, 75 U — 225
REPARDIIS

HUIETE AR AR I fe] Fn 5 2, BE K A 7 &
A BLA PR TR, A BB Sk AN o AL, TR

FACHE BRI TREALL T, i TR T R KA 0 SR
o B FLEE BT A AR R R 2B ALBE | X
PR AH

PR SEK  JE g i 0y (B AN REAE 3]
SR TESE KL, PR 8 e AL RIS 2 AT
i, AR —UETE SE K, A T Sk 1) R kg 2
FEAE AN N FLAY A, XA S AR SR, B
SRR B, IRl AR 2 AR FLBE AR AE

FACE B TT S0 e R A IR P
TEIK, [R) A, U4 S5 1) HUB A ) B I O, AR &
B S UL, JEAT UOF IR, K AN 25
Ak, —E AT DGR K, BN SS T K
ko XA RERT 1A 0 R LA ARIE A A L
BFLEE B LUZ T RER T JelE AR oK s i i
SR N U D

4 MIZERRKITE
4.1 i TZ5H

A TR A R TR TR K & 2R
WP TR R I AT R . i T 45 R R L 4
BHTZ KRB SN 320 KN XS AR R4S 58 AT 55
VT 2/3 W), BUANAE ) b4 ST, AR — AR A ATt
TR, JEARBERE N AE W EIE b1, 77t B 5 ik
/N BT R 250 kN, RIS 2 h (BL4E i
HEKELIRZ) 30 min ) JEATRE Feas A
4.2 e

(1) IZ TR AT E YR K% 3
TARGFIRCR B2 AE LLR I AR th gk — 20 4 Al
56, B TR TR FACEALA I, B LUK &
PSR\ CINFY K S I SRR IR7/Eo 7 Ry UL 3 aie]
I8, Bk Ir ROZEE , BT AR KRR e
Bl LR ) B TR | DT AR AN 38 183 5 P8 7 3 9 1
FH 3B AT LA SRAE g A rh 2 — M NS /N
LK, /INE 0 AR BRI T RN R
TN KT IV I T, T KR AN S i — 1Y
P, AT LUK A AT B N

(2) RJUTHZEFE [ Bl RN TIFAIE G BT
AWTAE, RETEIZ TR P Ol T80 1T TR S
B ABERARTTAZ R TR TARKAG IR, A 7R
L7 I WO 7 8 031 3 Sl = P d o6 N e 4
R, RUATE AL T2 5 Ve St 2 it i s
THZ TR B ALt 2 AL, IZ TP 2 80 m
BT AL, X — BL T i B, o Ar /e
I,y FLARRIME , ol o i s £L



