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Shear strength variations of solidified sludge during
drying-wetting cycles
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(School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, Jiangsu, P. R. China)

Abstract : Solidification is a major treatment method for the dredged sludge from rivers and lakes. In order
to investigate the wetting/drying stability of the solidified materials, a series of tests measuring the shear
strengths of solidified dredged sludge during drying/wetting process were performed. Besides, the variation
pattens of the shear strength were revealed and the influential factors are analyzed quantitatively. The test
results show that the shear strength of solidified dredged sludge changes gradually with the increasing
number of drying/wetting cycles, and finally tends to be stable. The shear strength of solidified dredged
sludge with a cement content of 100 kg/m® decreases after drying/wetting, while the shear strengths of
solidified dredged sludge with cement contents of 150 and 200 kg/m?® increase after drying/wetting, which
indicates that the influence of drying/wetting on the mechanical behaviors of sludge relates to the cement

content. A higher drying temperature promotes the hydration reaction of cement during the drying/wetting
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process. Therefore, it resulted in the increase of hydration products and the increase in shear strength.

However, the development of crack inside the material during drying/wetting leads to the decrease of its

shear strength. The overall influence of drying/wetting on the shear strength of solidified sludge depends

on the compromises of the two factors.

Keywords: solidification; dredged sludge; drying/wetting cycle; shear strength; mechanism analysis
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Table 1 Physical properties of testing used sludge
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Fig. 1 Procedures for preparation of solidified sludge specimens
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Fig.2 Shear stress-shear deformation relationship of solidified dredged sludge with cement content of 100 kg/m’ subjected

to different drying/wetting cycles
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Fig. 4 Shear stress-shear deformation relationship of solidified dredged sludge with cement content of 200 kg/m’ subjected

to different drying/wetting cycles
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Table 3 Test results of shear strength
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Fig. 5 Development of cracks on the surface of solidified sludge with different cement contents after subjected
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Table 4 Shear strength of the based specimen and the controlling specimen under vertical stress of 50 kPa

K/ LBy 58 )% /kPa ] . ) - L
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100 7.8 11.7 5.7 50 —76.9
150 13.6 25.6 18. 4 88.2 —52.9
200 15.8 38.7 30.9 144.9 —49.3
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3.4 REERKITE

AT F RIRGE MM 05, B £ R 2 b A i
SERPE A FLE 45 J Al R 7 B R S50 AR VL 7. AR
## Butterfid™>" 3% J B8 BU6H 5 A A5 32 0] 5 & T 1B 78
AT [ A9 U i 45 4 T IR N 7. K e 48 100,
150,200 kg/m* [ LI IRXAE 78 TG 0 RISy
GERJE RS 143 90K 62, 2.85. 7,104, 0 kPa; TIR4H
W12 W 0 458 8 MR L T3 43 0 Rk 26. 3. 165. 7,
271.7 kPa, AILIE I, KB R 100 kg/m’ [ 1L
Yo 3R TR A BRI 45 44 i A Rz g B I i K 48
150,200 kg/m® [& 4k i Ve 8 A T 1246 2R 5 25 44 i iR
N IR . X5 B R A5 R AR b B — 2L

R A PR R Ak I U8 B R 7 -5 47 8% il 4%
T 2 6 28 5 T VR 2 3 R v g | S 1 485 4 TR JIR 1
LA I, XFTFAKIEB R 100 kg/m® B E AL FE
F T3 AE T IR AE PR A 254 J IR N g 2/ 5
F23E 50 kPa, PRt , iCRE 8 U)X J8 T 1F 1 45+
N Ty — 07 AR il £ 3 Sk N AR B b RE AR, KR B i
150 kg/m’ [ 46 A U 1A 26 THRAT 5 0 Wi . 45 44 JiE
R B 1K F 50 kPa i /T 100 kPa, K i , 75 15 7]
7150 kPa 251 T B U if by 8 [ 25 £, 6 B0k 1 A% 4K
AEARFAE 5 T AE 88 1) e 3 K T4 T 100 kPa B 1E %
25 1, 3 0y I AF W AL AR AE . TR AG I 5 454 i
IR 71 KT 100 kPa T/ T 200 kPa, P I 78 5 1) &
J1/NF 4 F 100 kPa 214 F By DI I O [ 45 + . %

IR Ry 1 AR BRAR AR AT 5 1 7E 88 1) ) K T4 T 200 kPa
(R A A R A S 11 N 1 B2 B G O 2 1
200 kg/m® i [ AL IR U8 A, TR AE 26 0 IR BT, 7E 1%
] & 3 /NTF 100 kPa B 32 30 0 88 [ 45 1, J& N 48 %
FARRAE . K T4 T 100 kPa By 0F 3 [ 45 £, 5 5 48
B AL AR AT s TR A6 28 J5 , 76 %8 w) i 77 50,100,200 kPa
T By YT R A R N AR B AR AE 8 ) R
73 400 kPa i by 1E 8 B 45 + L 52 0 AR AL RRAE

T A6 T IR SR Y B BY 5 B R KR & R
448 5| S Y BT BY 5 R R g, BI AT PR A TR 96 BR
Xof ] A Y 8 S T B 58R BE  Be g . XK R 1B
it 100 kg/m® (14 [E 10 Ui U6 3K R B AR IR B A 42 2
HET K Ue 7K Ak AR H T K U 1 B A T T
1 7K e K Ak 7= B 3G g > CaniEl 6 it 7R ), bt 59
FESE TR s [ B, BT oK U8 5 fE AR, Uk [R] B A7
BONHPRE S5 1 AR AR A2 BN RN ), T AR A
T BB R N A0 5 7K S8R B A A5 A e T 25 o B —
FEMHLN F7 T 7E TR G IR ad B vp 7= A T8 £ 1
448 CINE 5 Ca) TR S IAE I P BY o PR IR £
S B AE 5T e R TR T R R YA T A A T AR TR
Ye AR (9 BT BT 9 BE BE AR, X T K e $8 B 150,
200 kg/m® i [ AL A V& A L Tk Ul & i 4, il
3BT EE 51 R MK KA T i K 2 CnEl 6
7R S 25 5 3 0 25 B T, B BT 5 R B I 4 K )
B 358 K 1 T 45 o 1 o 1 ORI ARG 45 ) 3 R T
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IREEHCBTHL I 1 (4 68 1, TR 06 2R 0 2 P = A i 4
B/ (I E 5 (b) LB 5Ce) Bt 7R ), 40 BT 58 J3E PR AR A
A, f & BT VR G P 5 R v Bk L A 5 R
FREEM UL, IR 0G5 5, B Ak U8 R R Y
EINLIE 5 0y N | 7T O Gl R 70 o T el B 1
W MK B RKT 150 kg/m’® B, A A%
JE T IRAE B0 [ Ak 3% U BT 5T 5 B 1 45 A A A 5 T K
PBE/NT 100 kg/m’® B, T 1896 24 %5 [ 46 Uit Ve 4t
B 5 1 25 A AR L 2 5 R 2 98 1 S

4 Hig

D RGP i #2 op B AR U 1 Rt e e 5
KPEBEA L, W TRIEEE 100 kg/m® /Y [ 1L 757
PeilRe TR AR 2R 1XRE BT 57 5 B B ARG, 1K e 48
150,200 kg/m’ [EAL IR JE AR 28 I IR A 35 )5 1)
PUBY 58 3K

) TIRAFIR AT L BAL BB S R 2+
DA P aod A v B T B AR Y K A D 3 T R 2R
S e L[] 52 0 e 2% 1 3% BEHOR T3 Y 7 18 BT o5
A,

3 LEVEHY A B XS 7K U 1] 4 B 3R 18 08 J7 ¢
PRS2 i 8RR R S B A — BRI A 2R
S0 AN B o LR AT RE % S e B 37 52 B 19 B0
A6 45 2R X S B TR R I T S48 2 .

4) A R L 56 B 2 AR O b B A SR 1F R
17 X GRS DAl REAFAE — i 25 5. LB A A
TRRAEPRAEA VR TR 1AL T8 U 2 5 1 A 78 A R
WA TFRABITE . oAb TR A 1F T L K VR [ e
Ve T ARAL T W A i A R IR ARG
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