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Experiment on mechanical properties of stabilized soft dredger fill
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Abstract: The mechanical characteristic of the soft dredger fill, which is stabilized by the CJDS07
agent, is studied in Tianjin new area. The results show that the compression modulus, shear strength
and structure of the stabilized soft dredger fill increase with the curing age. The stabilized soil
gradually changes from high compressibility to middle compressibility. The stress and strain
relationship of the stabilized soil is highly influenced by the confining pressure, that when the
confining pressure is smaller than a certain value, the relationship is tend to be strain softening,
otherwise, it is strain hardening. Based on the above research results and Dun— Chang model, the
stress— strain relationship model suitable for the stabilized dredger fill is established.
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N , 0.073 mm/min,
e s 70% ,7.14 28d
CJDS07 2 o
s 1
. - R Table 1 Rebound test scheme of the solidified soil with
different age
1
/d p/kPa R
1.1 1 100 1/2
7.14 2 150 1/2
3 300 2/3
’ — 1 300 2/3
, . G.=2.76; 28 2 400 1/2
w (H,0) = 86. 8% W, = ’ 500 L/
42.4% w,=21. 4% I,=21.0; R= (Poux =P/ P Proax
.P;
I, =3.11, '
2
CJDS07 ) 32.5
Table 2 Confining pressure of solidified soil with
. NaOH '
different age
Na, CO; o
/d /kPa
1.2
, 7.14 25 50 75 100 150 200 300 400
30 ecm® (
28 — 50 — 100 150 200 300 400
39.1 mm, 80 mm),
s ° 2
R 1d , o
, 2.1
. (25+2) C, 3~ %
295% ’ ’ €y
24 h’ 2.5 cm, ;A2 100~200 kPa
’ ° (l) ’
1.3 1. 95, )
; 60%0.70% .80%
, 7,14 284 , 28 d 7 d
, .7 16. 4% ,14. 5% ,13. 4%,
d 14d 25 kPa—>50 kPa—>75 kPa—100 kPa ) ,
—>150 kPa—>200 kPa—>300 kPa—400 kPa—>600 s o
kPa— 800 kPa; 28 d 50 kPa—100 kPa—200 o
kPa—>300 kPa—>400 kPa—600 kPa—>800 kPa— (2) )
1000 kPa»lZOO kPa, 1 ° ’ ’ 7 d ’
60%.70% 80% 0.5 MPa™',
CJDS07 s 4 MPa, ; 28 d
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Table 3 Compression and rebound test results of soft dredger
b b
fill with water content of 60% solidified
o b
al—:2 E, Ac Er
/d e ' , 7d  14d
/MPa ! /MPa /MPa ! /MPa
1 0.797 3.300 0.079 31.202 4 28 d 4
7 1.63 2 0. 814 3.231 0.052 45,174 .
3 0.782 3.363 0. 054 42.550 2.2
1 0.454  5.463  0.055  44.727 ’
14 1.55 2 0. 404 6.139 0.037 64. 470 2.2.1 B
3 0. 345 7.188  0.047  50.079 1 - .
1 0.182 13. 187 0. 045 51.960
28 1. 46 2 0.192 12. 500 0.025 91.048
3 0.213 11. 268 0.014 145.733
4 70%
Table 4 Compression and rebound test results of soft dredger
fill with water content of 70% solidified
ay—2 E, ac E.
eo
/d /MPa ! /MPa /MPa ! /MPa
1 0.923 2.969 0.121 22.189
7 1.74 2 0.949 2. 887 0. 059 44. 310
3 0. 986 2.779 0.062 40.511
1 0.531 4.821 0.072 35.229
14 1. 66 2 0.499 5.130 0. 049 51.211
3 0. 556 4. 604 0. 050 49.415
1 0. 283 8.728 0.051 46. 463
28 1.52 2 0.252 9. 802 0.026 88. 867
3 0.261 9. 464 0.015 142.990
5 80%
Table 5 Compression and rebound test results of soft dredger
fill with water content of 80% solidified
ay—2 ES dc E(.
€o
/d l /MPa ! /MPa  /MPa ! /MPa
1 1.210 2.438 0.134 21.081
7 1.95 2 1. 250 2.360 0.071 37.625
3 1. 330 2.218 0.072 35.506
1 0.671 4.113 0. 089 30.613
14 1. 86 2 0.593 4. 654 0.058 45. 881
3 0.635 4. 346 0.062 41. 145 1 _
1 0.364  7.198  0.067  37.939 . . o
Fig. 1 The stress-strain curves of solidified
28 1.72 2 0.332 7.892 0.033 74.411
3 0.3215 8.149  0.019 122.620 soil with different age
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. with different age
2.2.2 y 03 <om 03> 0m
S kpa o/ ¢2/kPa /)
s 2 7 24.6 17.1 16.3 20.1
’ , 14 33.4 21.0 18.6 27.2
( 28 44.7 23.1 20.5 29.8
) o
3 _
_ [10]
s
o s
s
o s
s
3.1
_ [10]
€a
(g1-03) = T N Re. (D
E;, (61703
: &, ; (o1-03) 3 (o1-03)¢
H Rf ’Ei
2 ’ Eo.
Fig. 2 Strength envelope of stabilized soil with E
different age WE -
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Fig. 3 Relationship between rigidity ratio and strain

level of Stabilized soil with stain softening
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Fig. 4 Relationship between rigidity ratio and strain

level of Stabilized soil with stain hardening
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Table 7 Model parameters of stabilized soil with

different confining pressures

63
b m n A A Eo/MPa

/kPa

25 0.448 2.327 0.480 0.321 0.092 — 10. 0
50 0.581 2.174 0.541 0.260 0.092 — 13.1
75 0.687 2.105 0.660 0.184 0.092 — 16.9
100 — 1.962 — — — 0.898 18.5
150 — 1. 845 — — — 0.887 22.0
200 — 1.781 — — — 0.871 26.2
300 — 1.593 — — — 0.869 34.4
400 — 1. 459 — — — 0.861 41.8

7 , A
’ A b
, JA 0.092,A
0. 877, , 5
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Fig.5 Relationship between parameters and

confining pressure
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Fig. 6 Relationship between maximum deviator stress

and confining pressure of solidified soil

Fig.7 Calculation value and measured value of

stabilized with strain softening under

different confining pressures

Fig. 8 Calculation value and measured value of

stabilized with strain hardening under

different confining pressures



% 34 W EX,F B AAK A AR « 667 -

@Y .

(2) -

C @ ’

3

[1] , s [M].
: ,2010.

[ 2 ] Kaniraj S R, Havanagi V G. Compressive strength
of cement stabilized fly ash-soil mixtures[]J]. Ce-
ment and Concrete Research, 1999, 29 (5). 673-
677.

[3] ; ,

0l »2000,22(5) :549-554.
Tang Yi-xin, Liu Hanlong, Zhu Wei. Study on en-
gineering properties of cement-stabilized soil [ J].
Chinese Jounal of Geotechnical Engineering, 2000,
22(5) :549-554.

[4] , ,

7. : ,2007,41
(1):109-113.

Xu Ri-ging, Guo Yin, Liu Zeng-yong. Experimental
study on mechanical properties of stabilized artificial
organic soil[ J]. Journal of Zhejiang University (En-
gineering Science) , 2007,41(1).:109-113.

[5] . Ll

,1997(1) :19-24.

Liu Huan-cun. Studies on the tests of the deforma-
tion properties of compacted soil-cement [ J J.
Geotechnical Engineering Technique, 1997 (1):19-
24.

[6] ; ,
[l ,2001,22(2) ;211-213.
Liang Ren-wang, Zhang Ming. Bai Xiao-hong. A-
nalysis of laboratory test results of cemented soil
[J]. Rock and Soil Mechanics, 2001,22(2).211-
213.

L7] )

. +2009,30(2) :473-477.

Li Jianjun, Liang Ren-wang. Research on compres-
sion strength and modulus of deformation of cemen-
ted soil[J]. Rock and Soil Mechanics, 2009,30(2)
473-477.

[8] , ,

(1] ,2002,35(4) :82-85.

Tong Xiao-dong, Gong Xiaonan, Jiang Yong-
sheng. Experimental study on elasto plastic damage
of cemented soil[ J]. China Civil Engineering Jour-
nal,2002,35(4) . 82-85.

L9] , ) .

Ll , 2010, 31

(5):1407-1412.
Wang Jun, Ding Guang-ya, Pan Lin-you, et al.
Study of mechanics behavior and constitutive model
of cemented soil under static triaxial tests[J]. Rock
and Soil Mechanics, 2010, 31(5):1407-1412.

[10] Duncan J M, Chang C Y. Nonlinear analysis of
stress and strain in soils[J]. Journal of the Soil Me-
chanics and Foundations Division, 1970, 96 (5):
1629-1653.

[11] . . origin 8.0 [M].

,2010.



