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A study of the microstructure characteristics evolution
of dredger fill in the process of creep
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Abstract: In order to understand the internal mechanism of long-term deformation consolidated undrained
triaxial creep tests are conducted on undisturbed and remolded soft dredger fill in the Tianjin Binhai District.
Parallel tests are carried out at 75 kPa of confining pressure and 10 kPa of deviatoric stress. Eight time point
samples during creep are selected for SEM and the specific surface area test to examine the micro-structure
change. The results show that the characteristics of enrichment of clay and clay minerals large void ratio

high compressibility frame structure and stack structure are the fundamental causes of creep properties. With
the increase of time in creep the particle volume becomes larger the number decreases and the specific
surface area decreases. Pore changes follow the macropore change principle and diameter and volume
decreases. Grain and pore shape tends to “smooth” complexity reduced the circular degree increased and
the overall tends to the disordered state. The creep phenomenon of dredger fill is summarized as its internal
structure change to adapt to external changes. Finally on the basis of force size and structure damage degree

the creep process is divided into 2 stages namely structure compact growth and structure damage.
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Table 1 Basic physical parameters of in-situ dredger fill
. 0 v 19
w!% p/(geem™?) e wy /% w, /% 1, aj_y/MPa”! E /MPa oy /kPa
55.5 1.72 1. 495 42.4 21.4 21.0 1. 067 2. 305 15.0
2 X
Table 2 Mineral analysis of the Xray diffraction
1%
1%
1 17.4 4.6 6.3 17.4 1.3 0.7 1.9 0.3 50. 1
2 19.5 1.2 8.5 16.1 1.2 0.3 1.6 0.2 51.4
3 X ( 1530VP)
Table 3 Clay mineral analysis of the X-ray diffraction ( ASAP2020) .
1% 1%
S 1/s 1 K C C/S 1/S C/S 16 .
— 42 37 10 11 45 —
2 — 45 36 9 10 45 — ’
= s K— ; C— c 1/S—
1.2 °
o TSS10
( )
50.0 mm, 100
mm
’ 1 SEM
Aa, Fig.1 Schematic diagram of select samples for
n>3 5 kPa.,10 kPa.15 kPa. SEM test of the undisturbed soil
20 kPa.25 kPa.30 kPa o
2
2 AY
48 h 0.01
mm
96 h Ao, o q <o, =15 kPa

o; = 25 kPa.50 kPa.75 kPa. 100
kPa.125 kPa

o5 =75 kPa.
¢ =10 kPa
1 h2 h'4 h.8 h.12 h.24 h.48 h.96 h

; q>0y

2(a) ¢ =30kPa
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Fig.2 Axial strain-time curves of the undrained triaxial shear
creep under different deviatoric stresses
4 SEM ( 2000 )

3 -
Fig.3 Pore water pressure-time curves of the undrained

triaxial shear creep under different deviatoric stresses

Fig.4 SEM photographs of the natural clay sample and the
resold clay sample of dredger fill samples( x2000)
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5 SEM ( 2000 )
Fig.5 SEM photographs in the process of creep of the natural dredger fill samples( x2000)
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Table 4 Number and pore ( particle) size distribution of
microstructures in the process of creep of the natural dredger fill
o N 1%
/h
> > <lpm 1~2pm 2~5pum 5 ~10pm >10pm

o 1 79.35 14. 45 4.65 0.90 0.65 775

76.71 16. 89 5.08 0.99 0.33 906

2 73.39 19. 05 6.42 1. 14 0. 00 744

77.38 16. 28 4.14 1.44 0.76 926

° 4 71.84  20.02 7.12 0.61 0.41 728

° 73.51 17.96 6. 65 1.09 0.79 970

o 8 69. 80 18. 62 9. 49 0.95 1. 14 734

1~2pm  2~5pm 72.35 18.77 7.53  0.86  0.49 1048

<1 p,m\5 ~10 m- 10 m 12 63.95 17. 44 11.51 1.40 1.70 730

69.59  20.28 8.21 1.34 0.58 1123

A 24 64. 85 17.27 12.97 2.61 2.30 690

69.62  20.04 7.59 1.79 0.95 1208

48 64.20 17.24 12. 09 2.70 3.77 681

67.01 23.10 7.74 1.40 0.75 1279

17 96 64.59 16.42 11.94 3.25 3.80 677

’ 67.48  20.96 9.40 1.41 0.75 1301
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Fig. 6 Specific surface area and pore size and volume of micro-pore in the process of creep of the natural dredger fill
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Fig.7 Abundance distribution and average circularity
of microstructures in the process of creep (B
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Fig.8 Creep process diagram of dredger fill
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