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Abstract

To explore the compressive and shear characteristics of silt-based foam lightweight soil under tri-
axial stress conditions, this paper conducts a non-consolidated and non-drained (UU) triaxial test.
The effects of different silt dosages (0%, 25%, 50%) and confining pressures (100 kPa, 300 kPa, 500
kPa) on the stress-strain behavior, shear strength and failure mode of materials were systematically
studied. The results show that the stress-strain curve of silt-based foamed lightweight soil presents
typical strain hardening or softening characteristics, which can be divided into three stages: elastic,
hardening/softening and compaction. The increase in confining pressure significantly enhances the
peak stress and residual strength, while the increase in silt content leads to a significant decrease in
cohesion and internal friction angle. When the content is 50%, the reduction in cohesion reaches 78.8%.
The failure mode transitions from shear failure to compaction failure with the variation of confining
pressure and dosage. The shear strength parameter is much higher than the recommended value in
the current specification, indicating that the material has good engineering applicability. The research
results can provide a theoretical basis for the design and application of lightweight soil based on silt
in subgrade engineering.
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Table 1. Cement performance indicators

= 1. KRR

LI 18] /min PUE 3 /M Pa P o /MPa

=] He R M AR /(m2-m3) FRUETE /% -
Eap= (280 3d 28d 3d 28d
FRUEELR >300 25~35 >45 <600 >16 >42.5 >3.5 >6.5
oz 56 45 1 358 28.5 230 294 26.0 45.8 472 8.3

Table 2. Mix proportion of foam lightweight soil
=2 WARRLIEAL

G5 12 ¥ (kg/m?) MEBE)  KEH  KEkemd)  Htkegmd)  Kkgm?) K (kg/md)

F-0 700 0 0.55 432 0 237 31
F-1 700 25 0.50 335 112 223 30
F-2 700 50 0.45 231 231 208 29

2.2. REHE

Figure 1. Foam lightweight soil triaxial specimens
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Figure 2. Schematic diagram of the 50T dynamic-static triaxial test system of DJSZ-100D type
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Figure 3. Triaxial specimen
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Figure 4. Installation of triaxial specimen
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Figure 5. Loading path of triaxial shear test
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Table 3. Static triaxial test conditions
3. Bt TR
TS 1% (kg/m?) LB E% R
1 0 100/300/500
2 700 25% 100/300/500
3 50% 100/300/500

3. BR51118
3.1. N1 - MY

EZHAS T, Ny - NAEXRRMEFEEAHMIEE, WK 6 frn. H—ANEELA L, @
WHIER S BE AT, Al B B B BN 1 S B = AN o fEdb fR AR
FERL IR N B iR i B A A, AR B Re I e AR T K 3 g, R e A TR e IR
BB B H TN AR RN, 2R A TRARE RGO, AL B ARt by B
A B D1 G B B DY ANBY B o %28 M2 7E B IA B AE 5 R AR, R BLRE ) SRR B R LB
%

I 7 B N g - AR R a0, FBLE G  BR A R  10 A1 25AT N B B2 s, £ sy
B, BEE RS, MR SR, DURSB R L e, B 500 kPa I (47 46 55 1 A5 B 4
100 kPa B £ 5 72 30%. X —IL R ATV T Bl A4 RIS T (0 20 sRVE T, 388 5 1 S0 ] (1) 42 77
M T RN . fENARREALBY B, MR T i f2, R e TEN . B, KB
KB, 500 kPa Bl K (WG . 71(4) 3.5 MPa)%¢ 100 kPa (2] 2 MPa)fiei 1 75%, it B Bl 5 A5 2] 1
YR, W T RE. HNEEBIANBS, @R & A R R4 R A R TR AR R,
500 kPa [ I (1) 5% A% B 3 AT Ik VB N A3 1) 1.5 R, PRI T Bl ot 18 s 0] 1) 24 SRORIRURGE () PB4, W 2 42
1 1 AR S 1 RO OB IR R

DOI: 10.12677/ms.2026.165125 327 PR R


https://doi.org/10.12677/ms.2026.165125

EZHhe 5

e/

—O

82 A A2 h 2

/

\ S A5 T Ak, 7 i 28

0

Figure 6. Typical hardening strain curves and softening strain curves
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Figure 7. Stress-strain curves under different confining pressures
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Figure 8. p and ¢ values under different operating conditions and the fitted curves
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Table 4. ¢ and ¢ under different operating conditions

F4 FERIIATH v 9

PLEY 58 (kPa)
s fe At [ &
/(%) c/kPa
1 p =700 kg/m3, a =0 100 kPa. 300 kPa. 500 kPa 21.98 968.7
2 p =700 kg/m3, a =25% 100 kPa. 300 kPa. 500 kPa 18.42 556.9
3 p =700 kg/m?, o = 50% 100 kPa. 300 kPa. 500 kPa 8.67 205.3
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Figure 9. Variation of friction angle and cohesion with the content of silt (p = 700 kg/m?)
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(a) 700 25% 100 kPa (b) 700 25% 500 kPa

Figure 10. Failure patterns of foam lightweight soil specimens under different confining pressures
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Figure 11. Failure patterns of foam lightweight soil specimens under different silt contents conditions
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