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Laboratory investigation on solidified waste silt from Nanjing
Yangtze river floodplain as subgrade filling

ZHANG Sai', ZHANG Jianqing®, SHANG Shilei’, DING Jianwen’, LIl Yaoyu®,
QIU Jinzhe'
(1. School of Transportation, Southeast University, Nanjing 210096. P. R. China; 2. Jiangsu Huaning Engineering
Consulting Co., Ltd., Nanjing 210002, P. R. China; 3. China Railway 15th Bureau Group Urban Construction Co.,
Ltd., Luoyang 471002, Henan, P. R. China)

Abstract: To realize the utilization of silt waste from foundation pit excavation, the characteristics of
engineering mechanics and stability of the Yangtze river floodplain silt subgrade solidified by cement and lime
were investigated. A series of laboratory tests including compaction test, unconfined compressive strength test,

water stability test and microscopic test were conducted to analyze the variation of strength and durability of
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lime-cement solidified silt. Feasibility of using soft soil of Yangtze River floodplain as subgrade filling is
demonstrated. The results show that the mechanical properties of silt are greatly improved after addition of
cement and lime; after soaking in water for 5 days with different content, the water stability coefficient of the
solidified soil is greater than 0.6. The water stability coefficient increases with the increase of cement content,
and increases first and then decreases with the lime content. Microscopic tests show that the cementitious
substances generated by cement and lime in the soil can encapsulate and bond the soil particle. Considering the
strength and water stability of the solidified soil, the Yangtze River floodplain silt can be used as subgrade filling
after solidification and the optimum percentage of cement and lime was both 6%. Under this content, the
unconfined compressive strength of the improved soil for 28d is 2.05 MPa, and the water stability coefficient
after soaking in water for 5 days is 0.76, which shows that the improved soil has good mechanical performance.

Keywords: Yangtze River floodplain; silt improvement; subgrade filling; mechanics characteristics; water

stability ; microscopic mechanism
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Table 1 Basic physical parameters of tested silt

FKIREKFw/ % EE y/(kN/m?) IR/ % IR/ %
23.0 18.4 27.8 18.8
BB R RN N EE S /
VB PE A B i
K/(cm/s) c/kPa ()
9.0 8x 1077 2 32
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Table 2 Main chemical compositions of cement and lime

JELRE R 4 /%
7 30 Tk 2 k7K U CaO 55. 11
o3 i R R K U Sio, 25.59
o 308 ik R k7K e ALO, 7.24
W 38 1k R R K R MgO 3.74
W 3 ik R R UK U Fe,0, 3.34
7 58 7 1 7K U8 SO, 3.27
58 7 R 7K U8 TiO, 0.35
EREW/ CaO 65. 34
AR SiO, 2.51
A FK AL, 1.14
A AR MgO 0.43
H AR Fe,O, 0.76
H AR K,O 0.21
HfK Na,O 0.18
H AR SO, 0.15
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11% . 13% . 15% . 17% . 19% , I &L & B8 m 6 %6 7k
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Table 3 The ratio of compaction test | %

4K K K
0 0 11.13.15.17.19
0 3 11.13.15.17.19
0 6 11.13.15.17.19
0 9 11.13.,15.17.19
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Table 4 The ratio of compaction test Il %
ke A1 K K
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Fig.2 Sample preparation and curing
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Table 5 Compaction test results with different cement content

+ e R T # R/ (g/cm?) e f KR/ %
E 1.76 17.15

3% KU 1.78 16.52

6% 7K 1.82 15. 64

9% /K& 1.81 16.02

AFE AR AE BT R B e KT R AR A
FOKRUNK 6 Fros . AT LUA H, BB A KIF 5
IR L A RABURL W W K o3 K A OB, H 5 K Y
A ) Ca(OH), B AT — E MK 4, 6 45 - 1A ) e K
8 R S K R A AR R 0 s A R A
{H fie A 5 K 8 9 A8 A6 5 BB AE 0. 600 LY, B W] 47 K
(045 18 X e LR 5 KR M L)

x6 FARAKBETERRESE

Table 6 Compaction test results with different lime content

+HE WRTHERE/(g/em®)  FAEEKER/Y%
6% KB +0% £ K 1.82 15. 64
6% K8+ 3% 1K 1.81 15. 60
6% KUE+6% £ K 1.80 15.42
6% KUE+9% £ K 1.77 15.05
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Fig.3 Unconfined compressive strength of cement-treated

soil with different cement content
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Fig. 5 Unconfined compressive strength of cement-lime-

treated soil with different cement content
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of treated soil under different soaking time
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Table 7 Water stability coefficient and strength loss

okt VISEER SREERR/ %
il /d 3% K 6% K 9%K 6% KR+ 6% K+ 6% KR+ 3%AK 6%K  9%IK 6% KR+ 6% KR+ 6% KB+
e A e 3% £ K 6% K 9% AKX e e A 3% 1K 6% 1K 9% £ K
1 0.80 0.87 0.92 0. 80 0.92 0.73 20.41 13.52 7.73 19.83 8.55 26. 68
3 0.72  0.75 0.82 0.67 0.81 0. 64 27.74 25.16  18.18 33.06 18.82 36. 32
5 0.69 0.71 0.76 0. 65 0.76 0.63 31.29 28.99 24.11 35. 24 24. 24 37.47
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Fig. 9 Scanning electron microscope images of cement-
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