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Tab.1 The chemical composition of dredged silt, fly ash and slag %
R w(Si0)  w(ALOy) w(Fe:03) w(MgO) w(CaQ) w(K:0) w(S0;)  w(Na;O) w(TiOz) w(LOSS)
B R e 65. 28 15. 06 5.34 1.15 2. 30 0.16 0.95 0.99 7.48
i HE IR 50. 44 32. 14 6.49 0.69 1.33 0.48 0.34 1.27 2.12
K 34,94 17. 25 0. 64 8. 32 34. 64 0.52 2. 20 0.14 0.74 0.004
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Fig. 1 Grain size distribution curve of dredged silt
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Fig. 2 Grain size distribution curve of fly ash and slag
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Fig. 3 Freeze dried sample
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Fig. 4 The variation of effective porosity of sample

with curing age
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Fig.5 Pore size distribution curves of samples with

different initial densities
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Fig. 6 Pore size distribution curves of samples with

different curing ages
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Fig. 7 Frequency distribution curves of pore volume of

samples with different initial densities
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Fig. 8 The variation of pore size with curing age

3 G DE SAE 1ok SO AL ST AiE

3.1 BRIRIENEAE B E N

B9 Ca) S A [ 90 4R % 3 AR 2 05 2R BB 5%
P W AR At £ L b B AT DL S TR0 46 4 B
TRE 12 7 2R B0 77 4 % 0 ) AR fb fa 4 — 30, 1
Bl 75 47 0 300 1 18 2 Wt/ TR E 28 d 3 90 d
XA BOARE 1975 7 2 O 76 BRI, B A 2L BR
JE BE SR B 0% 090 AR b R (B O W] LA 7R
28 dF] 90 d £ K M LB ©AS 1k AR AR
b, UL SR 5 98 3 R B BRI A 2 i A AL

3.2 mRENE RIS S B S5
ERBNE KR
H R SR G 5 L B A8 i A g v A, A4
8995 25 R 5 OWL AL B R AR B A 8 U0 RO IR &L AR
P B 45 2R K o3 B, 4 SR A RUAL B R AR
R FRAE A2 AL B R 2 88 R T AL AR AR
A FRAEHOWAL BRAFRAE 241, IF AR 4 Poiseuille
A0 UL (5)) 45 & 1k 15 7 A4 B A [ £L B 2 42
TR, LK (6).
q=mnyir'/8u &P
n - 2
/ezé Zj]f(dj)d; (6
APy MR EE K EER 9.8 kN/m’ ;i K
KB s r BB AR 0 0 WRAR B B
Pa « sin WARALBEE ; £(d;) 5 — LR fL KA
R BIAAE s d; e —fLIR AR



162 x # B I X

VS

¥ % R # 58 %

T ARB R RS R WA AL RO 2 8
YRR FE B AR R T B (RS S (E HE B R 2
FIi7Rs 2598 8 R BUBCR R T 10 R 2250
M2 IE RBPCBCERAE 1077 ~10 "B AE 5 5
DNAE 22 (A AE R 22, T 50 fEL L S I AL i K 24 — )
P BCRE . R 6 40 A 80 ) DAAR 4 3t Sz Bk i 7R
AR 8T P 2% O L B2 A5 A o 38 328 P 9 52 0
TRARTE AL B 0 2% B B A E L2 i
M) o FESTAR (AL 2 328 M 1) 52 Wi IR A A — i TR 2.

k2 BERBHMENERE@AEAITHE
Tab. 2 Permeability coefficient obtained from test and

capillary model

) b g/ BB FRBCLIE/ (em + s D
(geem™®) 3d 74d 28 d 90 d
1.2 3.67X107* 2.81X107% 8.84X10°° 3.01xX10°°
1.3 6.38X1075 4.11X107% 1.18X107°5 4.22X10°6
1.4 4.63X1075 3.55X107% 1.56X107° 5.56X10°7
1.5 3.47X107° 2.66X107° 7.45X1077 4.47X10°7
W)U 5 i/ BERFOTEME/ (cm 7D
(g+cm™?) 3d 7 d 28 d 90 d
1.2 2.60X107 % 2.48X10* 8.89X10°° 4.88X10°5
1.3 6.32X1075 6.02X107° 4.11X1075 5.65X107°
1.4 3.05X1075 1.29X107% 2.48X10°°5 8.52X10°6
1.5 7.71X1075  2.94X107% 1.26X1075 6.99X1076
4 &

(D BRIV AL - F= R KT 28 d )5,
A RALBRE AR KA AR AL, X8 8 M 5 32 2L
JE T AL AR B B Al B oy A B Y AR AR T R
50 % LA i b LSS AR AN AL A L RVRLAL 90 0 2
JEE R 3 o 5 e A

(2) A YRR 56 8 22 W e 1 A & FL g 2 42 03 A
TE 0. 01~100 pem . FL B AR B 553 A7 #h 28 Sy i 75
) AU i £, 0 A DX B L OB e A2 9 B R AL 4]
0.02~0. 04 pm FIHFLYL 3~30 pm. fFLH A5
A JLALARE B A ) 46 2 B2 R 5 4 08 300 %) 348 o 38 i 44
KL LA B e mT L L A% BE 25 00 4R % 1 R R A0 i
19 185 im0 38 0/ )N

(3) 48t 2R A A%FL B BE AR Sy R AE IR Uit 1
(i1 £, = 23 WAL B R i 2 850, SR FH AL AR R A B 0L %
{ELVE Ry R AE SO0 FL B 7 A1 2 500, R FH 6 i A AL
TIALBRZ5 1 28051835 RECE L E =R R,

() 7 iy 5% BE 35 /N ) 3R 285 4 L B PN 18 A
B FRAP W TS KAl 7= W A i D AR VR T
PP S 25 5 3 o s ORI 6 ok A v B & A R

[F) = A [ FL B B 388 9 3k RO AR 1 2R AL B 2>
A I 0 % 2 A O R

(5) 2R ] 6 40 55 7Y m] AR 47 ot Sz R i 2 9t T
[ A 2 SOV AL B2 A A X 38 3 PR 1 S ) L E TR
PRAE AL 5 L 2875 T B AR LV 8 R A 2 L 7
PR LS5 1B 1 B 52 R I 77 78— E 1R 22 L Bl AL
SERAT AR LN L B3 R i T G — AP AT

2% 3K -

(1] TEXERZE.ANE. BARARRGELLENE

KEXBAF R[] F+£ 4%, 2011, 32(12):3591-
3596, 3603.
DING Jianwen, HONG Zhenshun, LIU Songyu.
Microstructure study of flow-solidified soil of dredged
clays by mercury intrusion porosimetry [ J]. Rock
and Soil Mechanics, 2011, 32 (12). 3591-3596,
3603. (in Chinese)

[2] HUANG Yingbao, ZHU Wei, QIAN Xuede, et al.
Change of mechanical behavior between solidified
and remolded solidified dredged materials [ J J.
Engineering Geology, 2011, 119(3/4):112-119.

(3] FHRERIT. ABERUEARRELLINBEELS
it A WA )], & £ 4 %, 2012, 33(12):3659-3664.
WANG Dongxing, XU Weiya.
strength and durability of sediments solidified with
high volume fly ash [J]. Rock and Soil Mechanics,
2012, 33(12):3659-3664. (in Chinese)

[4] TANG Y X, MIYAZAKI Y. TSUCHIDA T.

Research on

Practices of reused dredgings by cement treatment [ J].
Soils and Foundations, 2001, 41(5):129-143.

[6] T&EX.K M. #&#F. % KR-#HEFREEL

AEFEXERRARARRRARL]L 2L20 %,
2010, 31(9).2817-2822.
DING Jianwen, ZHANG Shuai, HONG Zhenshun,
et al. Experimental study of solidification of
dredged clays with high water content by adding
cement and phosphogypsum synchronously [ J].
Rock and Soil Mechanics, 2010, 31(9):2817-2822.
(in Chinese)

[6] AAR.®BEME. KAE S FRELEESN THEM
AR REAR]l HTERETEY
. 2007, 3(6):1036-1040.

KONG Lingrong, HUANG Hongwei, ZHANG
Dongmei, et al. Experiment study on relationship
between pore distribution and different stress levels
due to consolidation of soft clays [ J]. Chinese
Journal of Underground Space and Engineering,

2007, 3(6):1036-1040. (in Chinese)



%51 % EF: RARARRECEEMAILBREHNEERLIN S ELEY H 463

[7] PENUMADU D, DEAN ]J. Compressibility effect [11] H#FHF. B KB FE. 4. FaEFxt EAFTR

in evaluating the pore-size distribution of kaolin clay hFERBWERE®E Y]] 2L+ %, 2016,

using mercury intrusion porosimetry [ J]. Canadian 37(5):1317-1323.

Geotechnical Journal, 2000, 37(2):393-405. HU Xuetao, LIANG Bing, CHEN Yijun, e al.
[8] HONG Zhenshun, TATEISHI Y, HAN Jie. Mechanical and microstructural properties changes

Experimental study of macro- and microbehavior of of solidified sewage sludge due to cyclic freezing and

natural diatomite [ J]. Journal of Geotechnical and thawing [ J]. Rock and Soil Mechanics, 2016,

Geoenvironmental Engineering, 2006, 132(5):603- 37(5):1317-1323. (in Chinese)

610. [12] xx7 .7 EF E¥R. % ETARILRLNE
9] R M.2A0E. EREZNZEHBILENNEZ L MEBERABEZBAAFRI]. 55 AF¥5TH

ML), #EER 2k R . 2006, 25(4):198-201, 207. # 4%, 2015, 34(9):1909-1917.

CHEN Yue, LI Dongxu. Analysis of error for pore DANG Faning, LIU Haiwei, WANG Xuewu,

structure of porous materials measured by MIP [J]. et al. Empirical formulas of permeability of clay

Bulletin of the Chinese Ceramic Society, 2006, based on effective pore ratio [J]. Chinese Journal of

25(4):198-201,207. (in Chinese) Rock Mechanics and Engineering, 2015, 34 (9):
[10] TANAKA H, LOCAT J. A microstructural 1909-1917. (in Chinese)

investigation of Osaka Bay clay: the impact of [13] GARCIA-BENGOCHEA 1, ALTSCHAEFFL A G,

microfossils on its mechanical behaviour [ ] ]. LOVELL C W. Pore distribution and permeability

Canadian Geotechnical Journal, 1999, 36 (3):493- of silty clays [J]. Journal of the Geotechnical

508. Engineering Division, 1979, 105(7) :839-856.

Macro and micro pore structure characteristics of dredged silt
solidified soil and its effect on permeability

YAO Jun. SUN Xiuli", LIU Wenhua, SHEN Qi

( School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, China )

Abstract: The porosity, micro pore structure characteristics, permeability properties of dredged silt
solidified soil (DSSS) and their relationships are investigated by using mercury intrusion porosimetry
(MIP) test, permeability test and porosity test. The results of MIP tests show that the frequency
distribution curve of pore volume of DSSS presents a typical bi-peak distribution, and the two
concentrated pore throat radius intervals are 0. 02-0. 04 pm and 3-30 um. The pore diameter of DSSS is
divided into groups according to the compact structure of hydration product of DSSS and the frequency
distribution curve of pore volume. The micropore group and the mesopore group are in the peak
interval. The most possible aperture of the micropore group increases with the increase of initial
density and curing age. The most possible aperture of the mesopore group decreases with the increase
of initial density and curing age. Besides, the results of porosity test and permeability test show that
the effective porosity of DSSS gradually decreases with curing age during the first 28 days and the
effective porosity remains unchanged after curing for 28 days. While, the permeability coefficient of
DSSS still decreases after curing for 28 days, and over 50% of the mesopores at this stage are
transformed into small pores and micropores. Hence, the effective porosity, the pore size and volume
frequency value are proposed to present the characteristic parameters of macroscopic and microscopic
pore structure of DSSS respectively, and a capillary model is used to quantitatively correlate the

permeability with macro and micro pore structure parameters.

Key words: solidified soil; effective porosity; mercury intrusion porosimetry (MIP) test;

permeability; pore structure; capillary model



