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Construction Method of Dry Dock Water STop System and Three-axis Mixing Pile
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Abstract: The construction method of three-axis mixing pile for dry dock waterproofing system belongs to the field of
immersed tube tunnel construction technology. This three-axis mixing pile construction method is suitable for areas with
low bearing capacity in soft soil layers. Based on the permeability coefficient of the soft soil layer, the depth of the three-axis
mixing pile is determined. The three-axis mixing pile construction method includes measurement and layout, excavation of
trenches, positioning of pile drivers, preparation of cement slurry and grouting, drilling and mixing, and lifting steps; in the
preparation of cement slurry and grouting steps, the water cement ratio of the cement slurry is 0.7, the cement content is 20%,
and the grouting pressure is 0.6~0.8MPa; during the drilling, mixing, and lifting steps, the automatic monitoring system is
used to monitor the real-time spraying volume of the spraying pump during spraying, and the real-time spraying volume is
not less than the minimum spraying volume. This construction method monitors the operation of the jet pump through precise
process parameters and an automatic monitoring system, providing a feasible construction plan for areas with weak soil layers.

Keywords: dry dock; water stop system; three axis mixing pile; construction method
08I WRIME T+ EME. B R R KIRriE T30k /b, A
A X £ 71D LE 2T sEALS

THTE, TR e T RS TS TR R e E
AR AR KRR BRI LR KRR TEARENERAR, AABAT, *

TEE
224,

K BRI B S

TN TFR 25T 5 5 i TR T A s v, DA
PROTEBRE TR T, TEHRZACH TSR oV E R
MINFETUERSE, nfr T ERBRL =AM TR, %
HWIXAA RV RGT , JEESBEEA. WExRE, LR
Eak, TLIRE. Bem e BN 2 1ZHIKH
FsctEE AR, TEAER, BN SKES, 8T

FE & BHE T CN106894430A 2T T —Foh = Hiit REATE 1k 7 et
WET T3, KGR ZE T K& KR R - M= St
Hp HLEROE T — iR A = A 7 KM T ik,
FE= SRR T, R R AR ROk T, K
TeFERIBCH > BB, (BRI HASR B e e ]
2, R TR, ANREE RN Az Rt k.
Rk, anfaRt—hhiE A THE8 L2 ) =i £

233



KA IRRERIT6E 48

ISSN: 2661-3816(Print); 2661-3824(Online)

KMERENE L7518, Y RS FR R — I R R

1 FARAR

S EARPEENRLE AL, BT —FhFi2k
KELE . WL R b K A = R R 155, ks
W) T 228, AARE RS + B KIS T —Fhe] T
fIHE T 5%

F—T5H, RAE—FhikK ARG =R T 51k,
AT AR DRNKSE T EXE, RIERETENSER
¥, WE = AR AR, = AR T 5 s
PURBgE

FEALERAL: FHBLIZHE T 6. SERLHER S8 — Fedatip Lk
fr, BahgIEEN. 5. £, ARAUBENER, KHEHE
MR M ISR, Baha R E R A e iEh, M E;
R IR, MR OMRAIR AT 50mm, HEEMRERZEARKT
100mm, S EEERZENKT 0.5%.

IS KRR IGE . E5E T & BahiE AR5
FKEHE, DABAERRRE; KBZIEHATRER 0.7, K
TEIBEH 20%, TEIESH 0.6~0.8MPa; FR N & i [ 4
(9 28 RIMISRHUESRE AT 1.2MPa; KBSl 5
IKIRIE A T AN 2 /N, BB 2 /N AR 3%
e, VEEEIEALHL,

ERIERERE N BRI SRR R A PRI (O
TTZ, KA T LeEE R ariE T A8
AER 55000, NUGHE 0.5~0.6m/min, 5K~
TESATIREE, FEAERIE IR 1 9395 S Bt Pt
B, FETHEEY 0.9~1.0m/min, 4ELEETERIELLT 0.5m
I, 1M BURINR E EhiEis 240 R R R St
e, SCRHSE R N Ty NSt R, Nt A
(1) s,

2 [t &5t AE
S = SRR O S AR B A 1R, L

Bl =A< (AR R M R B 2 o, SEEf)
B RS A PR EEILE 3 R,

e Wil a | & TMiIFS
{

T |

i T P4 __|

| HTEE [

B 1 SSHEfI s =R T E A EE
HET44E

el
o~

LA
B 2 Kl = A 2 EE R AME TR R E

234

B 3 LiEhlh TSIk RGN TATEE

3 EFE=EmAN

WA 1R, ETEIEK RS, T 53E M IEK AL
AR T3R0S EI, 1% 1K RS = R
PG T 58 A TR D IR RS 2 X, RIEREES 2
HRBIB AR, WE =R 401 FOANEERE, =HimthEm
W T BRI . AL AL Sl
UINRE S AN ik (I & w3

DR RCRE : ARIESH IR THESE RS, S
TEibRE, Wb RS

T2 . ARIE =SB 401 SEATH OZEFIZHLIT
IRUINE, AR NS, THRAR RN A, DL
TR TE

MERLEEOT: I T 5L A RS — Te Lt AT
BARIEER. 5. A2, ARAENEN, ZIaERYIN
MR, BahRa e iGN, MNAIE;: i,
AR O AT AN AT S0mm, AR AR i e 2 R AT 100mm,
B EEE RE AT 0.5%.

Bl AR IE R M2 (EhE TSR B etk 258
FKUVEEE, DB ; AIERmrIAIKEE R 0.7, /K
TEB RN 20%, FIEEFTH 0.6~0.8MPa; LR N 5 [E 4
(9 28 KICMBREUETRE A/ N T 1.2MPa; KB GRCHITE,
IR S AR 2 /N, B 2 /N 7K S
e, VEERAHE,



kA TR 6% 4 8

ISSN: 2661-3816(Print); 2661-3824(Online)

SIEBERE R BRI =R 401 KA “PIRERERE” 1
T TZ, &1 Fox, RAEHYE T L= iU sitht
TR s ZKJEFAERR -2 AT RE, Ny 0.5~0.6m/min,
G TR TR, R 1| S phE A0
PHEFF B, $RFREEE A 0.9~1.0m/min, M4E5LIEFEH
AILUR 0.5m i, {52 Mg IR INRI B shinis A i
WO IR SESE, SEREE A N T N, /)
meshE A (1) #E7rtE, (1) FEEA:

1 ;
q=77XD*xXawXTLx(1+5)xv

X (1), g ArmoNEE, D AR, aw AKEE
w=iH, TLATAREE, SANKIK, v AL i
IR

PR, ZEBEREE 401 M AN R B R EUR AT
52x10%cm/s IEE .

SR FR AR = AR PR i T iE i i T2
ZHL, AARE IR T B DR B T — R T T 5
%, HiBE" HARE RGN R TR, DR
IREFT TR AN RO — Al P TR e
THE TR, R TS R KIS T — K
ARAMERR, S AADH TR E T S TR E R SEPRR
FMME,

TE—ESEEI, g R B, W AT
SRR R A s, ST B N T i N =
I, ST R SR O R TR e, DA S
b, AT R R IR, RS e
PEEL, MPRECIITE EIA R R NN EEK, MR T
.

E—ESEEIE, sht PR AP R T, A EiEE
HHEAGE RS REKIERE, RO RNZKIEAERAN
(2) #tEL, X (2) ERERARN:

b
F=gx43

2 (2) /1, FARMINENAEHE, b A7KIERE,
SR ERATIN RN AKTE R, BiRE MEEERI /K
TEREFFEIITER,

TE—EShE G, MR IR R AT TR R 7K e
EEEYHKEAS, DIRKEHEREREITERK.

E—SEEIR, VLA B, WA 2 R, =
HEREAE 401 FOREAHEREEAHEC (3) #HTiHE, X (3)
FIZERR A :

m=Lx Ah

X (3) , m AR LANR: A R ANES
TEEHERHRE, G 0.5%, AR R
., PR T

FE— LS, = HAENT 401 JE TR /R FEE
SR, LRSS ER I G A PR R - A 2R )

I, MEATHEE R S DI 100mm, ATDIFRMRI R, ASEHE
B, iRkt AR KRR - B EEG RTR S

T BRI =R T 5, R AR =
HibRENE 401 5 TAOTI21EK 288, FIIEERS, ldl
B, TBIEK Ao aiEaEinig | N &Sk 3. s
1 2 R KR 45 Horb, S0EERY 1 @S TI00; WG
Skl 3 EE T IE R 1 Pm RS T AL, MO SR
B 3 SE0EERS | nIREIER:; E 2 R, Bhisks 2 G
PUEERE 1 EE THERE 1 OIER—0; Kb 4 B85S
THLEE, HS5H NESSYE 3 E8E; 1E/KMER 4 ffEES
T R R = Sl 401, =HEREE 401 17 F_EIRY
IS T T T il 3 R, 1bKER 4 5
NSRS 3 HOEREAN S i B T 17K

1 EROREYESTHER G, sG] SRR AR R = S
PENE 401 JE THOTH21EK A58, B E0E s | A3t
U [ B Bl A REBH IR E R A B N
Lrhk 3 SR FOK ARG RUREARYE, MO EESHE 3 SE0EERS 1
P RTPREIEERE, REUE T 45 Rae s, WETACRIEH
1 HOYRRR; S 2 dE PR EEERS 1 PSR
5, FELEEIRFA 0, SR AREEE T IRk 4
KRR RE T 51, AT REERRAL T —E RSk
KGR, AR TH R KRS E; IKER 4 5
WO NS 3 R S et — P s T B E TR
AR, WRR TEEN KRG ™. 251, ASEEHEHt
T IKRS, BEZER. ZFRNEGRE, KiEE
FTHGNIEKHERED, ATTERRE TRENZ e Tt
TH IR,

FE— RS, niE 3 FoR, i T a2 R,
1E7KIERE 4 SRR NIBMRe  hG 402 S TR . Wk
TR AR T =B R 401, FIDIREENIZ 4 AR
TEH RS S AR R

PR, 1EAKMERE 4, ZHEBERERE 401 5¥ER
B - R P A S S [ FE T T AR . I A AL
H, AREEENRKEE, PR T KR 4
H BRI KSR

ST RRAIR FH= A 401 5 TR T2 K RS,
AR RARHRAE T —Fhiz F =it REA: 401 3 TR TH31E/K A
GeE T 51, NAT LR R = AR 401 6 T35
1E7KFRSE, AFEFER IR /KHE TARTIE K MERERE T 5 B,

PR IEZKHE T: (R THE NS 3. SRR iss 1.
Bhishs 2 i T RIS T ENSE R ERTRE T, e
HONEESE 3. PEHIE 1. BHISES 2 MAMRRES; BikH,
W NSRS 3. PERE 1. BiSE 2 WA REE 2 UK
KT 4.0 x 10%em/s HAZ AN T 2200Kpa 1742

IEZKIEEREfE T R =i R 401 2E1T 1R 7K 45 4
ME T, =R 401 SHNESUE 3 EREAL R A EhE

235



KA IRRERIT6E 48

ISSN: 2661-3816(Print); 2661-3824(Online)

BEFEATLEK, R A bR S = Hld A 401 HERERR
=

E— s fh, anlel 3 R, 720 T 2 PRI,
17K 4 SR e 2 T SR IRAE 1 0k 402 JE T, dnf&]
FRoR, T HaR R YEEREE 1 5% 402 1OE T RFEDL R 5R

— BRI AR E R 0 BB T TE AT R
T

FYURIE: KPR Tibrs PR 2 BTt T
[, [OEEFRE.

TR - RIRIEHUERR S A BORE T TR E T .

ERIREMES eI, TR ISR TR
BEVRAL, 1 BT 2R Tibres, Jeh Rt T
—RBRIERE L, BRI T INRRE R RS R, ok Tt
TrBERIBRS, REAS TR IR EE TR R LS R E PRI 7K
P, VRPERSE T I KR 4 AUEES R Bt — M ok
VE=

FTEHR R, =HHEAE 401 s Ntk st
Th 402 fUERAL R TS B T 40T, oLk
SRR A=A SR, SRR W TR E.
WBASELTE, AROEIABENAGEE, HPRe T

236

LE7KIERS: 4 RS KSR P

4 HHMUR

ORI = SR T 57, I T 2325,
AR RAERES LR XS L T — M T T 5%

QIR = R T 5%, BT A AR A9
AR R TR, DUSRR BT R 2

O THE TRCRMPR, Mok TR L EXERTS
e TR — KRB, W RDH TS TER N E TRERE
FHENELFRN M E -

@HRALFO R A =5 BEAE 401 58 T A0 T35 1E /K A58
WLLTZ, BEZER, ZFRNEGEEDHR, KiER T+
BRI KBHERES], ATTERGE TRNZ e TR TE D
{pe Bl
SE k-

(1] ZERREL RO A, & T VKRG i 71 b RS
bR T 5 7£:202411072435[P].[2024-12-09].
[2]  AHENT, S EAS. =H KRR LE /K FE A e T I Pl 2

ST EREE R AR, 2012(3):3.

B] BB ZHKIEBE R (KRR e T R R A ] L0 7S

H37,2011,37(26):76-77.



