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Efficient dewatering technology of geotextile tubes filled with high clay (silt) particle-content soil//WU Haimin,
SHU Yiming, CHANG Guangpin, LIU Yunfeng, LIU Xinxin, GU Ke ( College of Water Conservancy and Hydropower
Engineering, Hohai University, Nanjing 210098 , China)

Abstract: The slow dewatering speed of geotextile tubes filled with high clay (silt) particle-content soil generally cannot
meet the requirement of the limited construction period in the coastal and estuarine areas of China. A preliminary method of
actively discharging the surface muddy water in geotubes to improve the dewatering speed was proposed based on the
hanging bag tests and settlement tests of filling slurry. The feasibility and actual results of the new dewatering method has
been verified by both laboratory model tests and large-scale field model tests. Based on the test results and the field
engineering experience, an efficient construction technology that can actively discharge muddy water with alternately filling
and discharging techniques to accelerate dewatering speed of geotextile tubes filled with high clay (silt) particle-content soil
was generalized. The specific procedure and construction steps were also provided.

Key words: geotextile tube; high clay (silt) particle-content soil; dewatering speed; model test; construction technology

+ TAE4SHE H 4 Tk A 5 AR,
AR IO | S0 SR SRR L, A2 K
ARG /]S b AR T BE ) it T R R
AT, AR R Rt bl B IRIK IR WIS |
s TSk L 30 25 ) 10 TR P R A S 4 AR ke
B BRI — g TR A AN N, B2
ARSI T FE A3 R oK I H | Fe v FBLK [51 45 3
BB, SRR, R A4S EE + T 20 R £
PRI K AP /K s 2 /38 40 4 Uk 1o 1
TV FLBRHE | T TR 3R U 2 ) KL Ok 7E AR
FHF 20T WK 145, 48 NS R K &1 45
B 5 ASRE + T ZUYFLAR TR 3K 1 Ok 4 H Al
TERERRA L, TR FLE N E LS, % H
I 7K [P 5 S %) e Ot PR 282 P e LU S 1) - 0k
B, FEIEYRIE P Y Ok — i R RRL B R R
R AL, Horp kR A2 /N 0. 005 mm , #5k kA2 A

F0.005 ~0.075 mm Z [A], B ki A 42 K F 0.075
mm, JTJ239—2005( 7Kiz T2+ T4 mibtRh
AREEY) PR T I & bt (i /4, N )
KT 50% , &&iw/NT 10% (HAEFR = i | 2
F ARV DL T WL AR T ARS8 1 KR
TR L IX. B 2 AZE T 2R A & Z AR B K MR AT
DS FORE, FE I S b DX I FAS 48 B SUIR I, St 25 1
38 A SR AP IS 4 ™ F i = (% [l 8, 17 S b i
R 2R L TR m A

TR 1T A ) AR L A T A% 0 T4
Jiti TR, — S 27— R, @R [ LA 25 6 h,
EASTIUG T AE 6 h PP i K A 20 [ 45 | X F
Afe A& —EMRE T, dEmidE T L — )28
SEUE T, TS B — K — 2 A it T, M4 7o
WP RDRL R > BB R 22 ) 45 A% R K [ 45 o AR
6 OME LS Y P oK [ 25 00 B bR, PR F

HEWH . ERKARPFERA (51179065) s EZK « + — 17 BHE L # TR (2012BAB03B02 ) 5 YL = AL 34 # Rl 1% T3 H (PAPD)
EHE AN SRR (1982—) , B Rl #HZ , it RN E AWM S TR+ TA M RHER S5, E-mail; wuhaimin@ hhu. edu. cn
KA K, A B 2018 ,38 (1) Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp : //www. hehaiqikan. cn - 19 -



) B) e R M bR FH > Hl s 2 26 OF ) b R e
TEAS A% 1 S RUBE K [ S5 BARXT T KA RBE B AR
T HH b DX R 4 e TR A S5 3

TE ALK [ 45 52 e PR 22 5 T, 1 P A 2 sk
17T —RIERMBFGE ., E I Moo-Young % i5
FB 3 007 X e Jot RN 4= T 2N 1) 375 7K 4
13T HRGE, 20AT T ARG KR ORI il fn + T.41
FLAR SR 5 K P R0 e 5 52 0 Pilarczyk ) X4
4% 70 S WY T X 1 25 R T B O R AT TS
Muthukumaran %5 41X SRR 1 FEIHTR K, 5T
T K 2 R K SRR 2L L AR Y R Ak R A
Palmeira 250 X /MR 1Y + T 27 % 1) [ f1 F
(35 TR E RS T T IR AT ; Koerner 2517 R IR
[FIRRAR 1 T2 ) 4 %0 FE ST AR IR U8 A 5 K 45 e
OISR AT T X Hi s gT . [ R — 1
ST XA At T 3RS R M LA S B e B A R A
T TRYLARIE R 5507 T T R, 1R
TR AR AR R AR WA B T Ok i a3
BN ERAEGE T TAME T EER, KNI
AU /NI - T AU A A KR B HEAT T ISR
SRS NI T AR AR T

RO FEE DTN TS,
PR AME TEE R SR S R Ty, % TS bR
TR OCTE R4S 4 L PR 58 7K (31 235 it T R T T 7Y
TS AN RGEMTRA , HAh, X SR 5E 32 202 A
WARL A1 BEHEA T, A0 oK 25 ST [R] 5 0 b, 0 e T
P ARG I K [ 45 B 22K, IR LTRSS T
FRQTURAR AT — 6 R S Ak 2% 245500 58 Jin st e 2% 1 /K
BRI L S=e e AR | A T BRI |-
FIEY T3 AR e 2 WU TE AR K, AR T R
K BTA] 1T 2 SR T AR, 22 2 A6 1) 7 L 22 7K T it
T, 2R FHBRBER S5 Ak 27 O V8 R IR B /K i Te i i AT
KA TARN . H FFE A 2S5 T8 R IE
W —E BRI E AR RTT Z2 EL E T ,

FEXF IR VR b X KA AR S 0 30% ~
50% G EEIEE] 10% ~20% SRy Rk E] 60% Y
T e OB ) R o) FE I AR A I K [ 45 o 1 Y [
B, A SR R AR KRR | se e K DiRE
AR 5 = BT S K RIS AR 25 B 1 T
AN [F) FEIE RS A A S i R K T s i
T RGIREZ MBS, JT 0 I KRR B A4S s I
I UE = UK 7 R T A T S SR PRaiOR, g 1
— PP TSR T R () R R AR KRR

1 HRBBEERE
MRIGIA DFTERR e TSR, S A

IR IV 2 3 E 2 O T AR B ) HE 7K 2 3 A
FEBJEIR ADTTE B S FEPE P J7 N 3, AR S0 X
PN TR — R IR FEIEAS [F] R AR i
IK [N EA S AR A T R RABTSE : ORI
SRR IR 7 I TEAN ) A AR HE 7K T A (Y 52 0 A 3%
FeAA AL e 7 Wi B 45 SR AL, 4028 B 1 i i
JIE K 351245 4 REL B 5 e i R 96 1 0T AN [l s
e RIS A DT AR 5 U 2 B A AL RFIEAIE 5, 38
JIT B R (P12 R B T AT P A T S0 DR
IIRARYI AR R S 3 (OB R e VR AR R i
K SE SR T T 20, i % A AR MK A
SREUE B SR T Z S BRB K 45 38CR | [R5
FIAT TR T A G SR B0 T 07 15547 X L s e ]
BT TR AT R R B A s e, 0 pré
B R BUBEK 2505 R A TR A E 3

2 BHRHIKMERRAR

2.1 ket
2.1.1 BaRMH

H AT E A4 TR i Y 3 A [5] BA% Jn
21+ T2 A7 1 RT3 5128 130 g/m? 200 g/ m?
F1280 g/ m* X R A LAZ 53K 0. 07 mm 0. 31 mm Fl
0.25mm, 3 Fgmsi+ T 2IW7E RIS T 1B ERL
R 1 R, HE 1 AT, 200 ¢/m® BA% £ T4
FUBRB SRR 130 g/m” MRS Bc 2%, 280 ¢/m” Fi
¥+ TZU AR T 200 g/m?® FEAR , o i 5
K, IR Re e bn 3 & H o T4 M P hiss 5, 21
L7 Y gn 2 T 0 2, BV ) A T AL BRI B T D
ORI

(a) 130 g/m2 BiA% (c) 280 g/m? k%

(b) 200 g/m2 Mk
B 3SR AT TAWELRR

2.1.2 FHAEH

B0 AT R B VLRI IR & TR AUl
Bt T8y, BUZEUR ) Rk e B+ BIF I 5
Sy KL BRI AR RL 3 ASRIA B0 AR 4 T 2
AR AR 4 AR L A7) i T 5 B e LR I, e 0 T 4
FEER TR IRIKIR G35
2.2 KEAER

FEER AR IS o A AR HE K R R R
e R 28 SRR A T 5 . R AT AN e it T

- 20 - KA R A B 2018 ,38(1)  Tel:025 -83786335  E-mail : jz@ hhu. edu. cn hitp : //www. hehaiqikan. cn



WAL HAT , FEIE IR I I 5 [ 32 7E L7 B M
P B AR E AR R R 58
— R 5 AR S BR R 1Y) 25% &5 [ 2234 47 e
e g R R A+ T S e+
BES R G0 3 MR,

I R ASE 70 em, HAZ R 30 em, FR AN 1
Frniy 8 NAER To0, Hh T 2 .3 4 HIRIRSE
T TR HE KBRS & Fi
BARH O 1 #EATA b T80 1.3.5.6 A1 3.7 .8 4)
S RFRFE e 3K Fr Fb 12 A1 b 2 % HE 7K 0K 1 5%
Wi, PRI 2 ~ 8 R IR Y &5 2 it Y T 10% ,
T AR AR AR T S e i g R 22 i AT, S % L
PRIt T A SR 0, 78 1 42 i 7K G e v v 48 B
AT S, LR K g HE . B 2 i B R AT
20 min A 7K ,ﬁﬁ 10 min # 11 ﬁﬁkﬂﬁﬁﬂ(, 10 min J5 3
AFPRATATHL S, 04T IRIBE 5 min ; B30 10 sk (] B
M 1ming MARGKIEEGLNE 2 Frn,

R BERKRE TR

TH j:I?R%%H‘%/ SRR /()\’ééﬁ;tﬂ /()\’l/léfiétﬂ
(g+m™?) mm SHEE/ % FRER/ %
1 200 0.31 5 50
2 130 0.07 10 50
3 200 0.31 10 50
4 280 0.25 10 50
5 200 0.31 15 50
6 200 0.31 20 50
7 200 0.31 10 40
8 200 0.31 10 30

L - B

E2 BEpkiLE
2.3 RWERSHH
2.3.1 X T LU HE KR R G FH R

3 FIORTRIFEAS £ T 219 i 4% 9 7K 12 FBE 7K 3

KRRt a1 AR A i £ 43 AN & 3 A 4 iR, i E 3
AT, Y AR B 10% I, 3 FhAAK A P ARTE A 4R
WARIEOUT  HEK AR/, £ T ™ &, fEik
AT TG , A TR HEK 130 g/m® B i A HEK
/1,200 g/m? BUAS B K, 280 g/m® BLAS R, R
HeK bt A + T2 SR LAR IR RS R, (HiX
3 P BASAERAT T N A HEK 245N T 5% & 3
YeS iy H AR B K B2, 3 106 B 8 3 8 K 5 B i ok F

109 J5 K BAARME, 151 4 AR BLK 28 L
S KRS, WK AR b 1 T 255280l
PR RITIE R, 4 M T OLAEAATT)E B9 5 min B
KR HTREAL, S min 5 LT XPRE 5 [ 2Rk
ARZS A XU HAFT P03 < mT DL o i 7K 2k
RABRFHERSE I A RE— BRREE T . BEHE I
SRR A AT IS S AR BRI 25 . 0 3 FhoRLAS
L TEMWH 200 g/m? AHEKECR e, AR FEIA
i R R AR R E AR, A SR SRR
PR Pk A AURS A AR R

81 o Tl
o T2
6+ = 13
- —— T34
%
4l
%
’:25
2+ P
ol
0 5 10 15 20
I} 8] /min
B3 AEMELTIAYREFRKEHE BT
201 o T
a~ o 1.2
£ 15— 13
; o T4
< 1.0 +
® A A
¥ 0.5
ES I “f
0 5 10 15 20
5[] /min

B4 REAE T T A PRk 2 f R a2 4L
2.3.2 ETHASEEAHARKEN®

T 1.3.5.6 53X 4 FlAS R & B U2 i K &
TR K 3505 Bl s 1) 28 b ol 2 23 n 181 5 Fn L 6 Joir
7No ATLATR H 4R 0 7K o R I 7K R 18T B 8 3R 1%
FRAELIIG R M AR, S & # i i 10% LU, 04T
THAPEHEVE A 5, AT DL R sE e o &
W EIAE 50% HASTHERT 10% 50 R
Jiti T ARG H

81 T
—— 1.3
6+ L5
on —x— 1.6
=
%
:%24
21
0 oo o 0 0 0 O xX—X—x—y XX XXX
5 10 15 20
i) ] /min

5 FAESHELHIFIERERKEMENEEL

KA K, A B 2018 ,38 (1) Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp : //www. hehaiqikan. cn - 21 -



201 —-Tpil
;‘ HHI‘{R‘S
£ 15 F =~ Lb
g - T6
on
20t
=
% 0.5
:':%

0 5 10

5[] /min

El6 RESHETRFEE B Sk = pE R
2.3.3 EHEHZAHARLENGT R

T 3.7 .8 IS R AR IE 10% , b4 3l
50% 40% 30% ,3 FiAS[A] & ib & e 2% FL I A% 1)
A3t 7 R 3 7 S i s 1) A2 £k i Ze 43l 1 7 AL 8
o AU HY B 7K R 7K G R B e 3 R 3K
=N AN 1] AR (BN 2 (i Y 1 o Ny o = A g
H/NTF 509% B, B KBRS AN B 8 3 Ud B 2
ZHaEE 10% J5 , 0 5 X K BOR 5% i AR K,
WL T BRI & R A3 S AR T S b R
T2t R A A BRI S e TR

4

—— T3
. I}ﬂj /W
3 = I?ﬂ‘B // x—K—K=X

—_
T

JhioK ft/kg
[\®)
,\ )(\
L?X
i g
N
\

15 20

0
I} [&] /min
E7 FARASHELRFEEREFRKEHA BTN
201
= —— T3
5 15 —x— LT f
E o T8
2
< 1.0
®
% 0.5
E_.jé
0 510 15 20

I Ta) /min

ES RESHELHERREHAERER AT
3 FREHRRIEMNERE

3.1 KBAR

M ASHEA IR IR 25 SR W, X A1 R A (0 4%
HEAK 503 B 0 P 15 KT AR, i 5 B A 3 K
Mg X T LSRR TR 2K, 1 JOkLAE TR I
Tl 2 20 S 77 1 DL R OK BN Ve AR YR
C R TG/ W] <1 R B8 U1E YA B ST 4= 1 M N =

PRI BAE L, U7 A58 i DR i s B R pe e
FEILE S D FSORL S5 PRI UE 1) ISR, Tk kL T 1T
BN FEBAA T ER , RO DTVE A M G T
RZ, FIE RS HE K T R b id Rk A8 R T vE i
A3 R KR 2 okt 2 B K i — A T A8
FLERB H, HAA Se 4/ NBURA 235 FEfLIR | 12 12
BIRDE, HE MR AT A8 O HE K PERE . AR i 48 HEK
RIS ZE R I R AU TE R s T AR B, i A
A MK 1 45 450 08 1) — A O e PR 28 3 R B 2 K
T T A RETNE AN IR T X K AR
iR 30% ~50% % F AT 10% ~20% 35 8
IR F] 60% Y % R (k) R ) 7L e Y SE i
Ty AR L TR AR R A 48 R 1 (W A B R TR
Jrid, BV A% LR WA B AR B A T s A HEK
M, R YRS AR SORE DT UE 5 A HE Al 0 HE A
AT 2 B KRR AT AR DLTE B A ihr , BIR Ak
TRHEJR I T3 1%, FE AR B R AR OBy R HE H R
Pawc iy VAR 3 T o R N e s N R
10% LAV, DT H i 45 42 0 IO 7K 1 45 T2

T SE_E IR RS e AT R T TR T UOE
TR0 A B8 UEAS [A] Y 35 rp A OB T3 R LA S UL Je
ANTRVORE 432 3 A AR AR LA . S 1458 0830, o7t
FEIRIVEAE RS 1 m (N4 10 em A HLIRFE 17 vh gk
17, IR V3K 25 B TR 3] 80 em , 78 1T TE A 74 v Wil ke
UKL IC I 1A e FEE B S ) AR AL AR, AR IR DTTE
10 min J& {85018 2 28 J2 (1 7K ORITEL 17 40 0k, % DL
TE T R B A RHBORL 2 B A T IS A Hr . DTTE IR
MY T3 2 By 10 DT, 4 TO0H) kY
BRI SYARG 1 /YA SV /el £ B ok L (10 A T
123 FHEIRIE25% 33% 50% 3% 3 FhAS] & [ 20t
VI DTTE RS T 4 ~ 10 EERITS A
RORE BT RLFN AR 2 4 A FL RS A DT E R |

2 FTERBERERBIR

T TR/ % SR/ % 1 2/ %
1 5 40 50
2 5 40 33
3 5 40 25
4 10 30 25
5 10 40 25
6 15 30 25
7 15 40 25
8 15 50 25
9 20 30 25

10 20 40 25

3.2 ABERSSF
3.2.1 @bk

T 3.5.7 .10 3X 4 FpoAS [R) 5 26 5 P2 ¢ oL
RLITCIE T 1Y) e 2 B I ) 728 Ak it 2 a8 9 fiezs , ] LA

- 22 - KA K, A B 2018 ,38 (1) Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp : //www. hehaiqikan. cn



4 T8 AL IBOAE T U T g 5 24 B T IE I [R]
AW, ABAE 13 min IEARSE R T DITE, B A
A, BAR 4 ARG B R 40% | (HOR T
T T ) 25 L EUANAR TR, B ToRh S B R, A0k
DUBE o A E ENTEREAR . I 2 PROA [ R ) 5 1
TE R AR AN o R oRRL ) 5 BBy, A B AR
RIS YR AR 1) 86 i T 72 /0, SR 1 L Y T
PR 5 280 AR, A [ S ) P ETE R R B B 22 |
P EURA ITUTE 142 5, X 1 W 7 A A B Ko 7
BRI R o MR AE - L3 A B S8 BDLIE
TR RO B8 1189 T 3R 2K, R K
VHE L AR, 2T 3 AR BE + T R . X
U] T A SCHR H UK AR A9 07 5 3 S B 6 h A 4R
e AR K 25 B AT

2000 o T3
g |~ 15
E 7)‘*]:;}[]&10
=12}
picd
=
g2 47

0 3 6 9 12 15
I [)/min
B9 HEBURTUE E = B R [E 2L
3.2.2 REREHAEZEREA

25 TOCTIE T A0 & R B b AR f
F3 P, ATLIEH, TH 1.2.3 X 3 R & E
R UTTE T 5 Fh B 5 [ 0 9N F
1%, Er b s A A8 AR AR B2 AN, 3 1 B e %
B 81 3% - ORI R R S R ASB B X IE
BT A S & TR B SC BRI 0, A 5 [ A
— A EZ N R R TR ST e A B

3 SEIRNENEHEHENSHESK

TR /% TR /%

TR rew vies | ouem s
1 5 2.3 40 50
2 5 1.9 40 52
3 5 1.5 40 55
4 10 1.9 30 60
5 10 2.3 40 50
6 15 2.0 30 45
7 15 1.4 40 64
8 15 0.5 50 86
9 20 1.7 30 60
10 20 1.0 40 77

HIR 3 T LUK, T A OLUUIE S AR 1 & &b
R DI RTA S (SR S TN ) 4 N
RILHE TR I RRLH D o T T AL DITEJa LR
BEEINT 5% Ui T & 5 () BRI

43 FhRr R s 1] N 4 TE v U0 UE [ 45 , T 807 78
EASNRZ KT BAN, A THUTE S BRI &
R EE R RN, FLURH S B R, AR e
JEEHOR NS T 1 2 (O ) RE ORI, RS
A B[] Py 35 AT DADCTE I T i [ 45 . DIER I+
P B R R AR T 50% , R UG AT UL 3T
VEJ5 AR AR A L RE 056 e S b KT 50% (A
FhE/NT 10% ISR

4 ENBRTERBKERIKE

4.1 KWHE

(SRR QDR TR A ORIR SN e =i B4
FRERS P Ve TR A LR T 2 S KT
50% R/ N T 10% ER B0E T A SCIE Y
TOKHEJE K I 2k iyl 54k

T SR VR N A A K I SRR,
TR T AU I 48 48 se Uit T AR Y 2 N BROTAT 4%
WA RIS AL T 4 Fp sy MK 7
2 OZWFEHE, HARIBK ; @2k FEHE, A 04T
K ; BT fE HE, B — Wk e 7w, 2R E LR 485
H SRR ITVE , 4 i K — BEi A5 48 & AR IREE BT, 7
FIHFHEK BHEVE ; @i 7830 HE, B 783 1 k17 7
[ B 7E — B it 2 2 A HEZK AT HETRE

BT BB R BT TR AN BT 10 s 7R
FEJ5 1) FAEER 0. 2 m, m BE R 0. 6 m, A T AT AN
FERET 2T HEAR G, B3 T 2 m A1 4 m B Fp 55
LS, Hoh 4 m S 9B A8 T TR 7 i kit T
T2, PISEEE Ty ] b S MR, 52 PR 78 o i 35
WUF RIS —2F 0500 Tm A1 2m, B APARAL
TARPR A A 1 A FA A A RK BE Ty
[ 0 T R A 328 7K ) U e g 2+ T 434 (D
[T v W0 o [ B e RTINS R A= R U NTITR RN
K, E A [ 25 1 R v A AR Y S 15/ NS
FEIEXFFLBR K Ry A7 W W) 50 &l 10
TNo TEEAS YRS 52 UL TE MK G, X H R E A
TSPy A AR R A AR 8 T AR5 K SR [R] s X A 4%
Al 11 HE YR A ) - Atk A R R e A, O
FEIPRIE AR HEA T XF FE A AT, AT 45 4% B 52

e i ek O
¢ 3

W 152 C"me W2 A3 smmm

S VA S S

2
(b) KA

(a) /MEARHRTY

B 10 PFhERBKREERTE R FLEEKE S
MEHE(BALm)

KA K, A B 2018 ,38 (1) Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp : //www. hehaiqikan. cn - 23 -



Brmii /KR
4.2 KEAR

WU TN 4 R A48 5% ] 200 ¢/m? #1L
M 10 g 20 1 T U AR, se B0 K B 1R R
25% ., T 1.2 3 WK SFEN10% , Fibah
50% ,J2& JTJ 239—2005 { /K iz T.F2 £ T. & Wbt kL hg
FHEARFIE ) # o el FH 3 L i {3k 3 A
TR TFX L H SRR AT R s e fe HE 3 Fh
Jiti T AR, T 4 5.6 .7 R & ey
ANF10% b/ TF 5T 40% , TR
XF SR FHAETE 5 HERG T 2 5 e v 5 b AR AR
P BRI KRR s T8 .9 2 m FEiY
KRB PR S SR ENRR G EH
B SR F 0 e 0 HEitE T it B KR il
FENE 11 P RS BUA rh AT, e v A S A A
E 12 Fis,

F4 BHERKERRBHR

TH SFR/% SUR/%  ERTEE/m BEFR
1 10 50 1 SRS
2 10 50 1 NNFIT
3 10 50 1 Ser)EHE
4 10 40 1 Sk
5 10 30 1 Sk
6 15 40 1 Se)EHE
7 20 30 1 SerEHE
8 10 40 2 i HE
9 20 40 2 ek

B 12 FEFHEEER
4.3 RWERSHH
38 A XA DS Y T ARFL B K R T & KR AR
W25 S LA K ROk g e AN -2 B il 5 430, 4645 1
O Fh T T (RS Y PN - 44 1) 45 T 5 A B Fsf 1) 22 £k R
A, HTRIRA R, A SRS 25 R AT S 450k 7

BEPFA , X2 8 ) i 5Bk ik R A T 98I
4.3.1 RFAHEF XAPLAKRGH A

T 1.2 3 WG FEE R EE A 60 em, T 1 i 2
AT VIRGEHE, TOL3 4T 7 4 KT, 3 F 7
W7 SR A ASCER 1 5 I e ALK AR e 2k
13 fF7R, T DSR2 70 fa it T 209 100 3 fL
BU/K T R, AR K B T 1 el
— LB MK

— LH2OAME)
— TW3CGERIEHE)

ALBRIK s F1/kPa
I T )

0 20IO 4(30 660 8l00 IOIOO
M+ [6)/min

13 TR123EH1 SNEFLEKEATH

TH1 Gt 3h ASRMEK, 1 S FLER K
HIHHLT 0.5 kPa, RJZTR/KET 30 h A B2 2 HEH
WK 145 5 B R 12 em, A B IK B 60 em 1)
e BE T IR ZEFEHE 5 KB 6 IR, #i BRI R R 58
N EAS FERE K AG T 2 6 ~ 10 d AR [,
T2 R T AT S I K, 1 50 AL
Btk R S T HGHE A T 1A TR R s, B
JEVeK MBS 3 h A HEH, 40d 10 h K £ A [ 45
JEHA 30% , B5E A —A> 60 em 245 4% A FT T [E 45
it ZEADFE 3 d DL b, XU H AR IBK AL 4
FTRIIARRESS I 6 h 9B K 45 09 B A%

T3 R HE R ik R T 4k B
PR HEJE i E 10 min, FEHL UK DT VE J5 HEH R )2 R
Ko FERESERUR Zead 1 h K 45 i & TE R T 5
JE 4 30 em (R4S, 3% BEBL HOR  BEREAE 6 h P ICEE
60 cm EE LS B K 145 280 4% 38 LR 3R
EREHE S BRI 1.5% , SIS 79% .
25t 6 h BK 4S5, 32 5 AR 22.3% , I
KRN 27.8% , RIZERTHEE 154 ¢/cm’,
KT ITI239—2005( 7Kz T2 + T & sk 3
ARIIEY PHER 1. 45 g/cm®, 7] WL 6 h Bk [ 45
LS HA — @ R T, v LT 248 1Yt
T, w7 e HEE T 7 26 @ & 26 OBy ) RS
(AT B AR AT R
4.3.2 HERET KA ZTREGIAKIR

THL 4 ~7 EASEH 1 20 5 FL K E A5 4k
HhZ&an e 14 FioR

T 4.5 Bk FEHE TS R 10 min, HEH R 2R
K FERE 4 YLK 145 )5 1 R & 2 58 47 em

24 - KA K, A B 2018 ,38 (1) Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp : //www. hehaiqikan. cn



fLBRIK K F1/kPa

0 100 200 300 400 500 600 700 800
I [)/min

B14 TR4~7TEL SMURFLBEKENTK
F135 em,, HRAEFLERIK H )T HGHE R AT 15 5] T 950
4.5 JFE T [ 45 BE ik B 75% 43 51 7 B 140 min A
185 min , #JAI#E 6 h PISZER 60 em =A% 1) FEHE 45

T4 EAREBOKEREZE KRN & a &S
2% , GEE HA 1.1% . BKEZ6h 5,1 52
SIS R E R E KR 5 18% F135.7%
T2 50 1. 68 g/cm’® Fl 1.26 g/em®, 1 5 15
5 A2 JTI239—2005( 7Kz T2 + T4 btk 37
ARIEY TR, 2 S SRR BOR ) FEEH N 2
SNSRI HEK T, HEE I AR A o BRI R R
KRR, TS HERNTEREZ SR
87% WK %5 6 h J& ,1 5 F1 2 5 AN 55 3% )2 &
BEEIK 90 R 26. 6% F1 36. 8% , % ¥ K F
14.5 g/em’ | [ Z5 R FIMEER

T4 6.7 B FEHEJE 1 10 min, HEH R )Z TR
K PR TS 7eHE 5 R 6 WA MK [ 45 1 +
1A= BE A3 500 38 em A1 33 em, 43 SIFERT 120 min F1
100 min,, AREHEAKH ZHER, REASTE 6 h N AP
B 50 ~60 em A4S

THE 6 AWK IR LIRS FE N 1.7%,
PPN 58% , WiKIEZS 6 h J5 1 512 S AN
SRZ RS KRS N 23.2% M 31.7% , T35 E
PIRF14.5g/em’ , [FLEFEFE R BT ER . T007
ARG IS RS AP AR T 45% A ik B ib
KAPER WKESE 6 h J5 15 em RAE AR T %
JEHA 1,19 g/em’, VLIRS TIZ A 0 R S 78
S HEDT B A BEATHLIBUR: 5 4 BokE + 58 40 85, Ak
(2 RURE 5 TR AR IR AL s
4.3.3 XERARLDHDAKIE

RIS R R eSS & e R HER
FEHENE T bR T SRR A 20% S RP kLR 2
30% MY T 7 ARSI 6 h K 2541, Hofth T30 373
JE K A5 3 B R B 25 R SR g AR AT 7 1Y)
JERIEAS TE P A 2 m, H 78 HE AHEK R A TR — 4
M QR AE SE bR T AR rh A A A SERT , 3X A 7 VA I 52
PRACR A2 BB, SO T T ALFE 4 m (19K

AR A A rh BRI B SV O AR &
WEHK T IR 78 HE R T 771 , LA
K 25 R BT

T 8.9 AFASIEHER 1 5 AT FLBRAK 148 Ak
RANE 15 fis, T 7 S 1088 30% i, K fig
SEEUEK AR, BT 00 8 F 9 Y A b ARk 40%
ERRAY R 10% F120% |, AR 55 B R 2 m, 55
PLLPRAEASTEE N 4 m, BT 100 min K31 780 HEBY
B, J5 100 min HEKEZ5 BB, T.00 8 448K )G
FAKTEEE N 41 em , 1K 3] 75% [# 45 BF L BR K TR )
R 1. 025 kPa , 3K B [ 45 5 225K BT 55 15 (8] 24 160 min,,
T 9 AWK T TR BE R 42 em, K [E145 6 h
JEFLBR K SR 1.3 kPa, [ 45 B N 67.5% , ik 5]
75% [P [E 45 B TFEE T h,

7
6
5
4
3
2

FLERK T F1/kPa

0 260 460 660 800 1000 12100 1400 1.600
i 8 /min

B 15 IR89ER SMATLEAEATL
T8 BEKIG 15 3 S0 i R 2 S i 4 5
h 48% F1 48. 5% , Kk F 50% HyHb M+ 2K A1
TER, ZRZLHEEAL 2 em, 1583 5
SR 1S5 em 2 HARS D358 71.5% 1 75.5% ,
KBRS L BER , BiKESS 6 h J5,1 5 3 5l i
TR 15 em &b AR K550 289% F129.9% , T4
FEYIRTF 14.5 g/em’ , BLEARIFVEE R, T8 9 Al
KIG 15 F1 3 50 & K2 5 b i 530 o 49% F
65% ,FEAIKE] 50% IR E L ER, 1S H3 S0
T 15 em A0 HARE RS RE51500 85% F165% B BIPE
HRESR, WKEZE 6 h J5,1 5 3 SIS 15 em
Rb AR K2 B 25.2% T 25. 5% , 155 BE 43 )
HF15.9¢/cm’ Fl14.53 ¢/em’ , BIRF 14.5 ¢/cm’, [#]
ZEIRFIPIEEOR . R R PR EANL 45 R

X FATEAE AR SR L Fe 0 HE D et A 350

5 BHiXIeieir

0T X T R R RO K FEIE T AT IR
SE LI T R AR AR 94 Pl B T it T R 37 i
17T REUEARBUK B e . 10 24T
X X R AP AR R R () R s S i
AR 50% ANES VAU BN TR SR BB

KA K, A B 2018 ,38 (1) Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp : //www. hehaiqikan. cn <25



130 FE R T T2 SR X 2 J A 53 HH A )
. gl b, BUBHA L RETEIA HA il 251 1)
YePEh e, Fr sE Y R Rk & 5 R 8% , 421
10% AHRMHRL S 8 KA 30% , Bk & ik 62% , 3
Yk A8 i KR SHAF) 16 mx8 mx0. 5 m, B 42T 5%
PR TR R AR

R AT T 5 MELER TN T, 645 2 /0
BAM 3 MRS, /MERI ST 4 mx6m, R
AR SE 50 8 mx16 m 6 mx 14 m Al 4 mx12 m,
2 A/INERE ST R A SR K R0 58 30 HE i T
TR TORES () L B Em S b AR
Ao R AR SO th e 0 T ik e, 3 1K
TR FHESIR ] T i s i Hemy it T 07, 5 M
AR FHEAALAR N 0. 31 mm B9 42+ T8 ke,
2 A/INEARIN FERE SR S B AT 53 DRSS SERE JS
HeBAE—i , Sl —BE 1.5 m S a9/ A i
DA AS I 7K 1 A o AS T 35 57 A4 ¥ FLBRLK T
GEEE KA RN T E SRR AR A Dk 43
BT VPAS AN [R5 325 ) S B K B 25 30CR |

IR ok R S 8 A WL SR [ 21 ], 3 B HLE
LA A SCITHE HH R U K 1 45 5t T 05 2k i i B 245
R Wit 2 S/ NVERM 2 SRENINEB IR
By e B AR 28 A R FLBR K R ) Bt . At
AR IO bR 34 345 58 B At

a. I 2 A/ NELERE 6 H SR MK R 7R
HE 2 it T 0735 ) SEBRACR #EAT T XL, 1 5/ NS
ARILFENE 3 U, TR AT HED AR E IR T
KAEIAVE, K 10 h B4 AR AL BRK e 77 A W
THEL, A5 EEARMR, 2 5/ NVE SR FTHOKHEE 7 2%,
FARRZN RS EIEIE 50% , 48 N AR BEARSF
AR TEOR SRR, FRREGIE 7T i
SRR T TR IR A S

b. 1 5 RELERE T IS HER I T07:, 78
FETF IR e st A T HEVE , 5 BP0 ) K Pk, 2
56 UMK S A IR AR I S b B 2T 60% , %
2R SR T 50% , 48 N AR ) E K P E
U ATLATE 6 h N SEBBEK [l 45

. 3 SRR L B AR 11 XA
AT RPBOR IR R T YRS IR AL A TR
TS R A, A & B b i AR R T 50%
FFEWIE TR, X1 5H 3 5 KL T2
JE 2 AMEIGH AR T2 53000 1.5 g/em’ il
1.55 g/em’ ,#B KT JTJ239—2005(Kiz TFE+ T &
B BRI FHEE AR NS ) 2K 91, 45 ¢/em®, 1] DI7R
% F— R EARNE R,

MG AR R, 1 5 3 5 RELERIGH

- 26 - KA K A& 2018,38(1)  Tel:025 - 83786335

FEIRHEE T 5T DA AN BN 1 AR B b i ik
F 60% Lh I ,8 m SR FHELS NS, &4k 6 h [H45
FETT LA F] 66% ,10 h [F1 45 v ik 3 75% , FEA ]
DA — K — )2 By SR TR K

6 EMPKIZE

i — FR N D A HE KGRI A e S R R
BRI HIY, LA R 3 N /NSRRI K b RO A
B SO UE, AT VAN R i R () R R I AR A
MK T T2, @ ik ey =X, 2 24
b1y VRSP 5w ip AR N 4N 3 v VA R L A SR TR
T BORAE AR KRR A o A A 1 45 %) 5 (]
HAEMKBETTEWT .

a. FEXTRTRRTRRL S R bR HA 30% ~
50% MM S b okt R IR S B R AN N & T
25% LM TREL 4 - B0 i PR o3 125 S T0TE

b. VRS LN EFEERFLAEIAE] 0. 3 mm B K
LRI - T8, TEAE ATV i S A 1 7l
FTRY [, 76 480 4% F 30 15 B HE Vel O, il O AR
10 cm , HEJR Ml T B FEAS KT 5 m,

c. XfF—IKFEHEILT] 85% Feili BE I /NTF 1 h
LS, FERE I e FL S HE Vel 11, ST & 85% 7o
S5 1k Fe i #1E 10 ~ 15 min 4S8 3 Py
BPIORE 78 43 UUUE , SR J5 R FHEVE Al 1V HERL R 2 UK
S e AR LR 5 45 485 B K B T ey B RIS
1EFEHE

d. X F—KAHEHB KT 1 h ELR, TR
WIFLEH e A B, A4 E BE IR F 60 em J5, i T
HEVe Ml 11, Bl 7R3 AR ORFF 60 om R ETHR T,
NFEHED HEYR TR 3K o AR 55 K G - 0B 12 DT
VE ORI K T HE A A IS INTTTE ORI
- ROURE R R TR B TR v R A5 Lk S AR N TR
TRHE Al 1 CH A 48 3R 2 K RN A ORI 3%

FH B T2 R84S N BT 1 AR otk
FHKT 50% , )& Tl K MR A b 25 £ | [ 45 B
[ AH L 6 h BIAT RS2 bR AR E A,

7 % iE

TEFR FE AR 290 1 1 T AR B A AE KA
FE HILVE BEOR O e 5 2 (OB ) R o, A Rl IO
AT AR FEIRO T, 2> T K [81 45 B4 i vk
I — R — 2 AN T 2R B F BRI
TRl AR Oy ) R FEBUE AR R AUBUKEOR
U B i A A AR HE K A A B A e O 5,
EHIFE HER S 5 8975 2 7R R KR BRI
IIRPRIRY TR LT, RERS RS AR PR LK 125, o A2

E-mail ;jz@ hhu. edu. cn hitp : //www. hehaigikan. cn



L RS TR 0 Ty VA AT I [ R
Jith, T B DR e A A 1) 85 5 8 (0 ) KL AR (5 2
A 20% BCE M i ETA 60% , F b RIRE 30% )
PR RO e G S5 2t B+ | TR] B 440 0 T, T A
R B PR TR AR

S E Lk

[ 1] g, JEESI TR ], AKFDK R
#H®E,2018,38 (1) :1-11. (SHU Yiming. Advances in

technology of geotube dam engineering in China [ J ].

Advances in Science and Technology of Water Resources,
2018,38(1) :1-11. (in Chinese) )
[ 2 ] MOO-YOUNG H K,GAFFNEY D A,MO Xinghua. Testing
procedures to assess the viability of dewatering with
geotextile tubes [ J]. Geotextiles and Geomembranes,
2002,20(5) :289-303.
PILARCZYK K W. Geosynthetics and geosystems in
hydraulic and coastal engineering [ M ]. Rotterdam,
Netherlands ; A. A. Balkema Publishers,2000.
MUTHUKUMARAN A E, IAMPARUTHI K. Laboratory

studies on geotextile filters as used in geotextile tube

[3

[

[4

[

dewatering[ J ]. Geotextiles and Geomembranes, 2006, 24
(2):210-219.

[ 5] PALMEIRA E M, GARDONI M G. The influence of
partial clogging and pressure on the behavior of geotextiles
in drainage systems [ J]. Geosynthetics International,
2000,7(4) :403431.

[ 6 ] KOERNER G R, KOERNER R M. Geotextile tube

assessment using a hanging bag test [ J]. Geotextiles and

Geomembranes ,2006,24(2) :129-137.

WEGGEL J R,DORTCH J,GAFFNEY D. Analysis of fluid

discharge from a hanging geotextile bag [ J]. Geotextiles

and Geomembranes,2011,29(1) :65-73.

[ 8 ] s—Ng FFRIZUY T8 T S B A SEBR [ 0] K24,

2002,33 (11):9598. (SHU Yiming. Application of

needle-punched geotextile of silt as reversed filter [ J].

Journal of Hydraulic Engineering,2002,33 (11) :95-98.

(in Chinese) )

g AR, R R4, 45 0BT Rk TR IR

B[ J]. AKAK LB R, 2004,24 (5) :34-36. (SHU

Yiming, LIN Gang, WU Liangjin, et al. Field experiment

[7

[

[9

[

on soil material for banking at estuaries[ J]. Advances in
Science and Technology of Water Resources, 2004, 24
(5) :34-36. (in Chinese) )

[10] SHU Yiming, YANG Wei, WU Liangjin, et al. Field
Experiment for dike soil at Yangtze River Estuary[ C]//
Proceedings of the International Symposium on

Engineering Practice and Performance of Soft Deposits,2-4

June, 2004, Osaka, Japan. Osaka: Yodogawa Kogisha,

2004 :457-461.

(1] RS, RN | F2RAL, 25 A AR IR AR T T /Y

FE MR I [ 0], WD K224 ( H AR E )
2008,36 (3) : 333-336. (ZHU Chaorong, SHU Yiming,
JIANG Junhong, et al. Experiment on the stability of
geotube embankments in river current [ J |. Journal of
Hohai University ( Natural Sciences) ,2008,36(3) :333-
336. (in Chinese) )

[12] AR5, R —0g TR 45, i VAR5 SRR T T
FE PRI AT ST [J]. ANRAKIL, 2008,39 (1) :94-96.
(ZHU Chaorong, SHU Yiming, WANG Jun, et al.
Experiment on the stability of geotube embankments under
wave action [ J]. Yangtze River,2008,39 (1) :94-96. (in
Chinese) )

[13] XN, R — | ey, 4548 I TR KK /e R
ARRENE IR [ 1], ZKFIK i B, 2009,29 (6) -
67-69. ( LIU Haixiao, SHU Yiming, WANG Xiaojuan.
Experimental study on geotube embankment stability with
deep currents[ J]. Advances in Science and Technology of
Water Resources,2009,29(6) :67-69. (in Chinese) )

(147 BRI, R0 | SO, i P45 A B IUEE TR AE T Y
s M 2 AR [T ] KK o B $ 3 e, 2018, 38
(1):12-18. (LIN Gang, SHU Yiming, MAO Wenlong.
Derivation of structural stability formulae for unshield flat
geotubes under wave action[ J|. Advances in Science and
Technology of Water Resources,2018,38(1) :12-18. (in
Chinese) )

[15] AR, o — g bR 55 50 33045 4% ILEUAR A9 5t B 45 5 B
[J]. AR K T,2005,36 (2):2527. (LIN Gang, SHU

of mud-filled bag
embankment and practice [ J]. Yangtze River, 2005, 36
(2):25-27. (in Chinese) )

[16] ARA, T —ng | SR . /NI - T2 K g Jy ik
FIFEL ). 7K B BB IR A2, 2009, 27 (5) : 156-158. (LIN
Gang, SHU Yiming, WU Haimin. Primary study on

Yiming, LIN Yong. Principal

dewatering test method of geotextile tubes with small
section[ J |. Water Resources and Power,2009,27 (5) .
156-158. (in Chinese) )

(17 ] skomM , XU, U J) 55 BRI R - T4
AR B K R A BT TE ()], E 4 K HEOK, 2011, 27
(21):8385. (ZHANG Jinghui, LIU ZHAOHUI, XI
Weili, et al. Dewatering of contaminated reservoir/lake
sediment by using geotextile tubes aided by ultrasound
[J]. Chemical Engineering ( China),2011,27(21) ;83-
85. (in Chinese) )

(18] Jfide 208, X, 5. L CATRHE & fhin 8 g Je i
KEEA T R SEEBFSE ()], b Tk Bk, 2013, 30
(2) :8791. (ZHOU Baohua,LI Zhichao,LIU Qing,et al.
Laboratory study on the dewatering and consolidation
settlement of the arsenic sludge using geotextile[ J]. Hebei
Journal of Industrial Science and Technology, 2013, 30
(2):8791. (in Chinese) )

(T#%35 W)

KA K, A B 2018 ,38 (1) Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp : //www. hehaiqikan. cn - 27 -



AT ELAR R I8 A 7 R A5 ) e BUE 20, AR AR50 4L
it .
Ly =23T7%(h -0.2)g"'n*"™ (6)
HR A E AR5, TR T 50 S W SR 3t 2R e e
PESIE TR < S FH AR DA i Sty 12 A 5
TR B T EE R 17Kk B BMAFLER R n S50, 88
JEIHE KR NP HER BE Ly, I HHREE K Ly, 1
B, BRI A WOR KB E IR A e S
2 (4) AL,
4 & it

=A

a. AR IR ] 12 4% LGS e AT 3 G A R 3
AIF 52 T LA SE A AR ISP T AR T LA ASEALL

b, H i 0T B BORLE B 32 BR AR TR
PR EEVHEIE DX S B K M P, ELAE KA N iz 7% 07 £ 2D
“YRE B R 3 WOR O A il i R m] AR S
Presa] i 4 e A oy b At AR5E 3 BB

c. BRI R PR BT ki AR E AR LAR E
BIERIE Ly FREbS, FFHET 0T PR TO00F
(9 Ly RN X AR R ENTREZER
J& Ly A R BIR

S Xk

(1] sy SR BRI P THARMIIE[T]. KA 2
¥%,2012,30 (3):31-34. (SHU Yiming, WU Haimin.
Research on construction technique of dike[ J]. Journal of
Economics of Water Resources,2012,30(3) :31-34. (in
Chinese) )

[2 ] g G TR ARIERET]. KFKAERHE
##®,2018,38 (1) :1-11. (SHU Yiming. Advances in
technology of geotube dam engineering in China [ J ].
Advances in Science and Technology of Water Resources,
2018,38(1) :1-11. (in Chinese) )

[ 3] RS R T8 SOPRE %7 3] 151 3 DX K 2 3 Y

REHILI]. AR AR R4 3k g ,2009,29 (6) :3941. (LU

Zhongmin. Application of geosynthetics to reservoir

construction in tidal estuary area[ J ]. Advances in Science

and Technology of Water Resources,2009,29(6) :39-41.

(in Chinese) )

RN 5k Ty s, A RV B R L b 1R

WGBTS oK ) & iRk Rk 2 LR B2 3T

[J]. 7K 7k i B 4 3 8 2003, 23 (6) : 33-36. ( SHU

Yiming, ZHANG Naiguo, SHI Haishan, et al. Design of

reservoir dike on complex soft foundation at Yangtze River

[4

[

Estuary : dike design for Taicang fresh water reservoir[ J].
Advances in Science and Technology of Water Resources,
2003,23(6) :33-36. (in Chinese) )

[ 5] SHIN E C,OH Y I. Analysis of geotextile tube behaviour

by large-scale field model tests [ J ]. Geosynthetics

International ,2003,10(4) :134-141.

[6]SHIN E C, OH Y I. Coastal erosion prevention by
geotextile tube technology [ J ]. Geotextiles and
Geomembranes ,2007 , 25(4/5) :264-277.

[ 7] CHEN S, ZHONG Q, CAO W. Breach mechanism and
numerical simulation for seepage failure of earth-rock
dams[ J]. Science China Technological Sciences,2012,55
(6) :1757-1764.

[ 8 ] VAN STEEG P, VASTENBURG E, BEZUIJEN A, et al.
Large-scale physical model tests on sand-filled geotextile
tubes and containers under wave attack [ J ]. Coastal
Structures, 2011, 476 (1) :1083-1094.

[ 9 ] RECIO J,OUMERACI H. Process based stability formulae
for coastal structures made of geotextile sand containers
[J]. Coastal Engineering,2009,56(5/6) :632-658.

[10] RECIO J,OUMERACI H. Processes affecting the hydraulic
stability of coastal revetments made of geotextile sand
containers[ J]. Coastal Engineering, 2009, 56 (3) : 260-
284.

[11] CHEW S H,TIAN H,TAN S A, et al. Erosion stability of
punctured geotextile filters subjected to cyclic wave
loadings; a laboratory study [ J ]. Geotextiles and
Geomembranes 2003 ,21 (4) :221-239.

[12] WA, RN 2/ S5 45 4 AR ) e ] BE 5 s
WIS [ 1], KA e B B J, 2018,38 (1)
36-43. ( MAN Xiaolei, SHU Yiming, LI Shaopeng, et al.
Experimental study on scouring along seams between tubes
of a punctured geotube dam[ J]. Advances in Science and
Technology of Water Resources,2018,38(1) :36-43. (in
Chinese) )

(KR A 2017 -09 - 15 Sk fgskoat)

(L% 27 W)

[197] W%, EUb IR B TR R R+ AR FE .
HIR T TAERRISAE IR TR )] =5
Bl2£,2002,21 (1) :3942. (LAN Rong. New pipe-type
geotech-bag for box dam in dianchi lake dredging project
[J]. Yunnan Environmental Science,2002,21(1) :39-42.
(in Chinese) )

[20] STOKES G G. On the effect of the internal friction of
fluids on the motion of pendulums[ J]. Transactions of the
Cambridge Philosophical Society,1985,9(2) :89-106.

[21] RMFR, R0 55, S5 & & Oby) R ot se i
FREIK T ZRGHEARE [ T]. A - TR,
2016,38 (34 1) ; 209-215. (WU Haimin,SHU Yiming,
CHANG Guangpin, et al. Field model tests on effective
dewatering technology of geotextile tube filled by soil with
high clay (silt) particle content[ J]. Chinese Journal of
Geotechnical Engineering,2016,38 ( Supl ) :209-215. (in
Chinese) )

(ke F91:2017 - 10 -26 it : AEKOR)

KA K, A B 2018 ,38 (1) Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp : //www. hehaiqikan. cn - 35 .



