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Mechanical properties of nano-silica and lime stabilized silt
reinforced by fiber
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Qingdao 266580, Shandong, P. R. China)

Abstract: In Shandong province, silt is widely distributed in the Yellow River flooding area. In the case of
shortage of railway roadbed filling material, reinforced silt is commonly used as an alternative. In this
study, the silt in the Yellow River floodplain area was reinforced by using nano-silica and lime as modifiers.
The strength of the silt was measured by compaction test and unconfined compressive strength tests. It was
found that although the strength of the silt was significantly improved, the material also showed some
characteristics of brittleness. In order to overcome this disadvantage, polypropylene fibers were added to

silt and then, the influences of fiber content and length on the strength and brittleness of the silt were
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studied through a series of experiments. The optimum fiber content and the optimum fiber content were

determined. The results show that the brittleness and compressive and shear strength of the silt can be

improved by adding fibers; and when the content of fibers is 0. 4% and the length of fibers is 2 cm, the

improvement effect is the best.
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Table 1 Physical properties of test silt samples
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Table 2 Specifications of nano silica
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Table 3 Basic physical properties of test fibers
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Table 4 Optimum fiber dosage test scheme
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Table 5 Optimum fiber length test scheme
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Table 6 Direct shear test scheme for specimens

with different fiber length
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Table 7 Direct shear test scheme for specimens

with different fiber content
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Fig.1 Change curve of dry density and water content of sample
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Fig. 2 Effect of mix ratio and curing age on unconfined

compressive strength of silt improved by nano-silica-lime
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Fig.3 Axial stress-strain curves of specimens with
different fiber contents
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Table 8 Unconfined compressive strength of modified silt

with different fiber contents
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Table 9 Brittleness index of modified silt with different

fiber contents
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0.3 3 810. 69 418. 33 0.484 0
0.4 3 855.71 579. 48 0.301 8
0.5 3 661. 20 533.47 0.193 2
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Table 10 Unconfined compressive strength of modified silt

with different fiberlength

KM SR/ Y FHRKE/cm EMRYUERE /kPa
1 0 0 906. 14
2 0.4 3 855.71
3 0.4 2 944. 08
4 0.4 1 1 069.43
F11 FEFHEKEARBTREELY
Table 11 Brittleness index of modified silt with
different fiberlength
Ui/ AYEKEE/om WR{EIRIE/KPa SRARSREE/KPa T,
0.4 3 855.71 634.76 0.258 2
0.4 2 944. 08 654. 39 0.306 8
0.4 1 1069. 43 510.70 0.530 9
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Fig. 6 Relationship between the shear strength and vertical

pressure of samples with different fiber length
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Table 12 Cohesion and inter friction angle of samples

with different fiber length

gt/ SGHRE/em FEI/kPa O NEEEM/O)
0 0 97.06 41. 34
0.4 3 91.35 39.69
0.4 2 105.53 44
0.4 1 209. 48 33.86
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Fig.7 Variation curves of cohesion and internal friction

angle with different fiber length
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Table 13 Cohesion and inter friction angle of samples
with different fiber content
Y/ FHEKE/om FiR 1/ kPa NEEHE A/ ()
0.2 2 42.5 43.74
0.3 2 61.43 45. 68
0.4 2 105. 43 44,13
0.5 2 94.5 41.68
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Fig. 8 Relationship between the shear strength and vertical

pressure of samples with different fiber content

120 180

FiZ S1/kPa 3
PIRERAC)

=)
(=}
;
.
.\
B
=}

|
/

0.‘2 0‘.3 0‘,4 0.5
UL RI%
E—-FRS - NEEA
9 KEMBEANMNELZABAEBENTHHE

Fig.9 Variation curves of cohesion and internal friction

angle with different fiber content
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in improved silt
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