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Shear characteristics of foamed flowable stabilized soil under
triaxial compression conditions
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[ Abstract] Foamed Flowable Stabilized Soil (FFSS) is widely used in backfill engineering. However, its performance evalu-
ation is mostly based on unconfined compressive strength, with limited studies addressing the influence of lateral confinement. In this
study, a series of Unconsolidated Undrained (UU) triaxial shear tests were conducted to systematically investigate the effects of wet
density, silt content, and confining pressure on the mechanical behavior of FFSS. The results show that the stress—strain curves of the
specimens exhibit distinct elastoplastic characteristics and conform to the Mohr—Coulomb failure criterion. Both increased confining
pressure and wet density contribute to enhanced triaxial compressive strength. Specifically, when wet density increased from 600 kg/m’
to 1200 kg/m’, cohesion increased by over 250%, while the internal friction angle decreased with increasing density. Confining pres-
sure was also found to delay post-peak strength degradation, reducing the brittleness index by 40%~60%. A critical silt content of 35%
was identified, at which the material achieved optimal strength and deformation performance. Moreover, a multiple regression model
for shear strength was developed based on the test data, offering valuable support for the engineering design and performance predic-
tion of FFSS.
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Tab.1 Physical and mechanical properties of cement
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Tab.2 Properties of the foaming agent
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Tab.3 Mix proportions of FFSS
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600 384.71 308.35 77.09 173.44 40.61

800 527.20 422.55 105.64 237.68 33.42
1000 669.69 536.75 134.19 301.92 26.24
1200 812.17 650.95 162.74 366.16 20.15
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Tab.4 Design of the test scheme
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Fig.3 Failure patterns of FFSS under triaxial compression
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Fig. 4 Failure modes of FFSS in the unconfined
compressive strength test

PEOR IR 2 B 451 T,y 2B A LR 20% ., [
JE24 200 kPa B A1, HBERIE S A 3(e) s .
XoF LRI A, R A 2% B T PN (<800 kg/m®), 1l
ZRIUN B BTN, iR %%k 600 kg/m® i,
TR R R IR o R38R 2 B 1L P4 (=1000
kg/m*), HATBY A8 7 B B3, R BN R &
AT, RINBLBU BT IR . SR TR T
7K Je R 2 | LA BCR /D, AR T 24 aE )



784

+ TR K R

2026 455 5

=

PRSP R, R, FESS n]iE M miR s i, LSz
BYUIMER
2.2 FFSS BA-mE X%
22,1 NN AR R ERRRIE

FRAE 2.1 T BT a8, S B AR 35%
f) FFSS 15 40 B % 42, W 5% FLAEAS [R) L T A o7
FI-RiAR £k, WA 5 s, MR S ATRLE Y, 1B
JEh 800 kg/m® F1 1000 kg/m® FIREE I 1N F1—Ry 78 5
FAAAEW] i 25 5, 1O T 800 kg/m? XA FL IR R

0.8 F —— 100 kPa
——200 kPa
0.4 F ——300 kPa

0 2 4 6 8 10
N5/ %
(a) 800 kg/m?

i, FLBR R W R RE S WL A RE o, S 2 Ak g,
1 3 A R AR A8 AL IR AR R AR AR AR TR . T
1000 kg/m® IRFELEA B0, FLBRAR, BLARNIEE M5k
R, ARSI ARTE B8 T 22, WA ik 1y AR g bR R
TR Sy 2R R, BT BIRARAE . B, B
ANzt AT R4k 4 AW B

(1) FrBr—: SEASTE B v, mhi 71 q
i 1) 1 A € SRS TR] R B L, L A
AL IR, BB R A A 6 FiR .

6 ——100 kPa
—200 kPa
——300 kPa

VAR /%
(b) 1000 kg/m?

B 5 AR TR R g 2

Fig.5 Stress—strain curves of FFSS under different conditions
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Fig. 9 Mechanical response of FFSS under different wet densities
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Fig. 11 Mechanical response of FFSS with different silt contents
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Fig. 12 Microstructure images of FFSS with different silt contents
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Fig. 14 Variation of shear strength parameters with silt content
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