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Mechanical properties of basalt fiber ash soil and
stability analysis of widened embankment slope

LIU Hua'*, HU Wenle'* ,HE Pengli *, ZHANG Chao*, SUN Songsong®, HU Peng fei' ,GU Hongquan'
(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech. ,Xi'an 710055, China;
2. Shaanxi Key Laboratory of Geotechnical and Underground Space Engineering, Xi'an 710055, China;
3. School of Civil Engineering, Luoyang Institute of Technology Henan, Luoyang 471023, China;
4. School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China;
5. Nanjing Taikeao Technology Co. , Ltd. , Nanjing 210000, China)

Abstract: In order to explore the mechanical properties of basalt fiber and lime improved loess and its stable state as
embankment filler, the consolidated undrained triaxial (CU) test was carried out through orthogonal design, and
the optimal horizontal combination of four factors, such as moisture content, compactness, fiber content and fiber
length, was obtained. On this basis, by controlling the fiber length, moisture content and compactness unchanged,
the optimal horizontal combination of four factors was obtained. Six kinds of 6 mm basalt fiber and lime with
different content (0.2%, 0.4%, 0.6%, 0.8%) are mixed into loess, and the influence of fiber content, fiber
length and age on reinforcement effect is analyzed. Secondly, according to the indoor test data, based on the basic
principle of finite element, the stability of fiber reinforced lime soil widening embankment is numerically simulated.
The results show that: fiber reinforced lime soil can significantly improve the shear strength index of loess, and the
cohesion first increases and then decreases with the increase of fiber content, and 0. 6% is the best. Results show
that the cohesion of fiber lime soil at 7 d age is significantly higher than that at 3 d age. The relationship also
between safety factor and filling material is obvious, and the safety factor increases first and then decreases also
with the increase of fiber content. The safety factor increases linearly with the increase of widening width and slope

coefficient, and decreases linearly with the increase of embankment height.

Key words: basalt fiber; loess improvement; mechanical properties; embankment stability
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Tab. 1 Basalt fiber physical and mechanical parameters

Yl BEE prhioh SR RRE wHE
#%/pym /g-cm P JE/MPa  /GPa  MHE/% Wik

13 2.65 >=2000 90~110 0.1137 =99%

®2 ARLFERS

Tab. 2 Chemical composition of lime

Si0,  ALO,  Fe,O;  CaO MgO
/% /% /% /% /%

besRE/ %

10. 38 5.19 1.23 0. 44 53.91 17.74
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Tab. 3 Factor level table for orthogonal test

ZES
Gis ALK BEAFAERE CEKEK D JE
/mm ®//% /% SR
1 3 0 23 0. 90
2 6 0.4 25 0.93
3 9 0.8 27 0.95

x4 EXRBHER
Tab. 4 Orthogonal test results
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Tab. 5 Analysis of the extreme difference, variance and

B8R B Sk [ JE A 50 kPa T 45 B /Y 47 5 48 )

influence of shear strength of fiber ash soil

S B # BRI

A B C D S.
2% 0.056 0.061 0.071 0.184 D>C>B>A
S 0.010 0.015 0.019 0.105 Qr=8.7340
d; 2 2 2 2 Sr=0.154 5
Ms 0.005 0.007 0.009 0.053 S.=0.0061
F 7.214 10.932 13.873 77.605 pP=8.579 5

D>C>B>A
B 6mm 0.4% 25%  0.95

TE: R R 28 FAR R IR PTG 25 SR 5 .
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Tab. 6 Level factor

wmEE  HF1 WF2 RIF3 Wrds BEFS
HFHgBEC/% £+ 0.2 0.4 0.6 0.8
FY4EKE L/mm — 6 — — —
#3 D/d 3 7 — — —
YWm H/m 5 8 10 — —
P mE K/m 6 8 10 — —

W RH/m 0.5 0.75 1 1. 25 1.5
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MR AR AR L R L D R S AR LT 5
BRI, JRAE & HAR A LS LR B e 2
BORATHUE, ZAa e MBI ESH, Wk
i SR BT 32 A1 3 Ay 80 S5 AP T B THI 45 ) A7 280 53 A 2
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Tab. 7 Physical and mechanical properties of soil

T2 R HE/ i P JEE
‘ NEE A N e e
2 B/MPa kN -m™* Jj/kPa i/
EoN g 35 0.3 20 25 10. 42
ik 30 0. 35 20 — —
W3+ 16.5  0.34 20 20 21.8

X8 FMEBREIHXITENESHE
Tab. 8 New embankment fill calculation related

to mechanical parameters table

paRi: 2 4 P23

4 ,fﬁ o/ e P r’ﬂ@
BR/% KE/mm C/kPa il
0.0 - - 9.15 13
0.2 6 7 28. 64 10. 42
0.4 6 7 30. 35 11.16
0.6 6 3 29. 26 9.9
0.6 6 7 33.39 12. 27
0.8 6 7 30. 58 10. 43
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