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0.1 2 0.02

FEJRI G, 76 20 CEIMAMT, Bkl
1000 r/min 3P 30 min, HE 24h )5, XS
B T E" RS R A WA i 1
VEHFRE . APL B it S e K JEERE sl o il 1
PRI FHE IR S EG 500/700 k&GRS, AR
FACHIF ST A PR T AR SR Hi B T o 25~
45 s, AP 821 R FH A R I8 R ASGHEA T £, 7E 0.69
MPa £ 7] Fic 5% 30 min 5l 4 €A H AR,
TN BT 25 mLPY Y8 B SRR [RIRE R



55 434

O, % BUOUE R R R R G P AR T 3

R IE R ASORINRE , 38 2o e g 4R b B IR SR
T BEEIK Y8 B2 JRERE , e HE J5 P — et A il
2mm LA,
12 REWEHR R ESERXE

B B R A SRR L R R DL AR
T JZ = FR A, OGN 1 R . i
2 B e SR AR LIS i, e 1 e )
Tt I A R0 il g A B B B T RN, SEEL
— IR R R R

=
O O - VeI )=
VRS -
F — bR ERDZ
a
2SR
SRZEHL —
k=t g
UEKE /
FAf. mm d=50

1 WERESELLEER
AR SR : (1) BERE, s EK
FVERIEKE; (2) REITHEEN 1.4g/em’ (b7
WERDSR R B2, A Sty 30 kAT
B8 (3) (R APOK A TR, FEIA RS ;
(4) BE2E 0, JERs SR LA R B T
BRE . SEBRMRRE BN 2 B .

B2 SERAEEE
BEIRE AR AZEINE R, SN 4
RIEST, 4391 50, 100, 150, 200 kPal', ik
PRIBE v IIE R BRI IV T 717,
FEAESATIMEIE BUE B S v I i ], 4% 480 )
YERBHAR 5. 5. 4. 4min, [FEF, BRF 10s

ICRIK AR, BRI 4 G S hnakse il

R TG, B = SR T Zeta
LT, HE— RN ek PR IAFRR EYE . Zeta
HL RSB (A RIURE b4 L A () (R BE 0E FE, BESse
ORI HHE R B [ BB TT , SR R iATe e M B g
Pro Zeta HEAIXHERRK, FORFBHREE . —i
INH, Y Zeta HAZEXHER T 30mV B}, JEHGE
TR ARG, AT A8 SR iAo
1.3 RRGERH BRI AR

TERBURHY N 3 S i U o R v, ARhg S i
R EUTHE Al e SRS G, XIS g 4 5
PR S, A TTRRAIR YR IR B3P BERCR , 3 A
BEPHR IR . T, Ao EHEE AR IR . Z U
M5/ IN SRR AT o T2 AN TSR A L
T, TAVIE 22 IE A HORAS I FIRE R0 2% 55 07
RADBEAENE THEBE b, A Fr Ik e 3 5
HEATE BT IE APTETR A v RE it — 2
PRETRIE RGP . R, 20Xl R 3K o
FEER ] FHASCR I TG, BRI LA SR

TR G677 JB b XA D S22 e 35 42 A 1Y
1B im0 AR DT . IR AnR - 7E 4 FhER
Bt Te Sk A REALI I 1000 g Hom AR RUAE
JRULHE 50 g, 7F 20 CEHREAM T, HEFHLLL 1000
r/min #EHFE 10 min, FE 10 min, XJJeKRHE
APT JESHR . DAL RORE X 8 B A T A
It HBCHIEY 1000 g PeHKERE 1d 5, MABIES
J& 50 g, 450 r/min $iEFE 1 min, #E 5Smin, RFHK
WA iR 4 Fhglds . B B 3 K, -
R RIS YRR A R

2 HBERESH

2.1 F—RAMARIEEIERGH M

M 3 (a) AT ROPER N + e 5 N
34.6s, FEAHENEE TFEOR, 76/ PHP, XG. SA
PRI UK R, B SR A U i v
i, Ve RGN, e s A B
TREWIE VO . FER S SA 7K I BB
ARGER, SN T VKB, I H 16k AR
EJUR SO R AT PH S R AR, 20 T
PR E M s XG o> FHELE K P N — 2 I 25 2544,
B TR AL ; PHP Dt A4 431 IR



4 TR (B TR ) 2025

TEVRIE ORI RTA, TP RS RIS BHAS N, AT I 1
T FRE . NIL, ARt s B 1 A2
PRI 86 3 2ok KM G MR 2%, 20077 4 1l SR B s
B, 0 PHP #HI7E 0.02% LA, XG #HILE 0.1%
AN, SA $&Hil7E 0.2% AN . XIS, A0
H) CMC F1 CAS IAXTIRIE B iS5,
IR AR IR 1) 0 B AH e AR et e S AT kA, ELIRD
7 T RREDR B A B N T

MK 3 (b) ATHL, 5 FEREWIIMAIIGEAR
TR BE H RIS APL YRR, AL B
41, PHP Ml CAS BiPE e e g ok T WA
XM S, CMC. XG. SA XJJedfugde i ayitt
ORI, BEEUSIIRIE N, BRI TR, bE
eI e S A HIE 25 mL, HE 20mL LY,
JR R E R CMC 7 F5E RIS e ks e 1m
MR R F&AEAEH, ARfUE DR N % ; XG
T = A 5 25 R e K P R — 2 R A
DR, TEARE VR A R > T IR A B
75 SA TRV B EERCIRUETE, Bl T
BiE, I HH 5k bR S TR Ao = Y FH
B REER, MiE— s T I8 s k.

ME 3 (c) nl5l, e JRERE R AWk
YA EARFRENEMK. 5 FREYF, 24 PHP
TSI N 0.05%0, YeIKuE 2k 5T BRI Ue K k8 3 i
W (2.5mm) o HA 4 MREWSEFIRK TR
JELRE ARG S i g AR/, Hidr, eMC,
XG. SA MIMUCPEXTE R LR (e iR, RRAE T
BB R B R I HLLABS & 0.5%CMC
BV R R B, 1A% 0.8 mm 245,

2k FAR, XG. PHP, SA HERININAESR
I VIR, IF— R B IR APL UK AN
TR R RS s CMC B3 o A APT 845
IR B JE R S s iz it - e 3 i P o, (ELIR] A B
NI CMC T B A I - YR 2% A Zh AT )N 5
CAS XJ I VeI P RERZ A 7ERE B . APT B2k it
FIR B JELRE =7 R4 FriR s, {H CAS 520 1Y
R e 2R U i SR JCvR i iR , T e
B gt — AR gy o A vl A5 R, 338 CMC
5 XG. CMC 5 PHP. CMC 45 SA &t H=XER
SRR 3 ARFE, K CAS 7E A ERLIA
55 ) AR FE A T2 BB

100
—s—CMC (a)
90 - —e—CAS
XG
80 —y—sA
PHP
70 -
60
et
& 50
v
40 IR BT 3465 v
30 o °—o.q
a=n '\
20 |
10 1 1 1 1 1
0.001 0.01 0.05 0.15 0.5 15
REWUINEL/%
50
Xt BAZH B 2 it 45.5 mL (b)
] S e N e e e e R e I e e e e e e R I
40 - °
—,
35+ \
30 0\.
I 25 N
# —=—CMC ¢
820 _o cas \
15+ XG %
—v—SA -\- \'\
10 F PHP
5 L
0 1 1 1 1 1
0.001 0.01 0.05 0.15 0.5 15
REWUINEL/%
1O ApmAREIEE 6.5 mm (¢)
6.0 L
[
5.0 \o
\.
g
E40 v, \.\
= \\ .
g&o i .
B —s—CMC \
20+ —e—CAS V.
XG \ N
PHP .

1 1 1 1
0.05 0.15 05 15
RE PN/ %

B3 BEtRERAEREE—REWHIMENETL
22 ABREASHATREENERGH

A kS B R R IR L, SRS
B APLERE | YR )RR 3 M F8haxt 3 MRl
N T2 A 0] A b e B v =R L W2 2 b
HorH BARTRIE 4 R WK 4.

0 1
0.001 0.01



55 4 1 T, 5 BRI RER K ARG ORI oY 5
£4 ERRBIFEER
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Experimental study on ultra-deep diaphragm wall bentonite slurry
modified by polymers

WANG Yan, DING Yonghao, HUANG Tianzhi
( School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China )

Abstract: In order to solve the problems such as the instability of the trench wall and the difficulty in cleaning
the sediment at the bottom of the trench caused by the increase of the excavation depth of the underground
continuous wall, five polymers were used to modify the bentonite slurry, including sodium carboxymethyl
cellulose, xanthan gum, silicone-acrylic emulsion, sodium alginate and partially hydrolyzed polyacrylamide. The
engineering characteristics of the modified bentonite slurry were evaluated by permeability test and slag carrying
cycle test in sandy strata. The results show that a reasonable ratio of polymer modification can effectively
control the viscosity of the mud, reduce the filter loss, and quickly form a thin and dense mud skin in the process
of wall protection penetration. In sandy strata, the filtration loss of polymer modified bentonite slurry is
significantly lower than that of unmodified slurry, and the filtration loss can be reduced by 20.5%-35.5%. The
Zeta potential value of the modified mud filtrate can increase by 12.1%-27.6%, and the stability of the mud
system has been significantly improved with the modification of the polymer. At the same time, the modified
slurry can still maintain the stability of the apparent engineering properties in the secondary recycling after
carrying the bottom sediment. Polymers can increase the surface area of bentonite particles, form copolymers or
hydrogels, improve the water absorption and expansion of bentonite, and thus improve the wall protection
performance of the modified bentonite slurry.

Keywords: diaphragm wall; polymer modification; wall protection slurry; slurry permeability; silt carrying
circulation
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