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Abstract

To study the factors affecting the improvement of loess by polypropylene fiber-fly ash under
freeze-thaw cycle, the effects of fly ash content and PP fiber content on the shear strength of loess
under freeze-thaw cycle were investigated, and the models for estimating cohesion and internal
friction Angle were established. The experimental results show that the increase of fly ash and PP
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fiber content can significantly improve the shear strength of soil. When fly ash content is 20% and
PP fiber content is 0.5%, the shear resistance of improved loess is the best. With the increase of fly
ash and PP fiber content, the internal friction Angle and cohesion increased first and then de-
creased, and the cohesion increased significantly, with the largest increases of 22.4% and 15.1%,
respectively, and the internal friction Angle increased relatively little. Based on this, a prediction
model of the shear strength parameters of PP fiber-fly ash improved loess was established, which
considered the influence of PP fiber and fly ash content, and provided a reference for the engi-
neering design of improved loess roadbed in seasonal freezing area.
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Table 1. Basic physical indicators of loess

1 AT EARYIRIERR

G KR EK = RIRT44 FLBR L IERR THRR IBPEFREL
S w/% pl(glcm®) e Wo/% W /% Is
2.7 19 1.43 0.63 20.6 34.2 13.6

Table 2. Physical property parameters of polypropylene fiber
2. BRGAHERYIIRNF TR

e e JER i3 AP Wik W hiR R
PR HKJE(mm) (mm) (g/cm?) (GPa) (%) (MPa)
LT 12 0.048 0.91 48 15 486

2.2. ARSI %
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mm/min. PLRFEF=42 6 mm BY YN FEVE AR brdE, 587 a0k 3 FioR.

Table 3. Direct shear test scheme
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19 5 0,510,15,30,20  0.5,0,0.25,0.75, 1 50, 100, 150, 200

2.3. NESHHE
R BRI NE 28, SR B BIRBIVIN ) 7

CR
=2x10 1
T A (€))]

A, C It EE 2 (N/0.01mm); R 9l f73Hi%%(0.01 mm): A IR FEA AR (cm?).
PAFLBT SR WA tmax NNARKR, TEEMEL o AREAANR, VEFUBIORE 5 HmE L Rk, HiEE
ER, eHIEELZ, NI E R IR A

r=C+o-tang @)
X, c NEERSI(KPa): o NAEEEEAIC).
3. HR5ITR
3.1, MR A x By 58 B M
1 A BERAS B o R B L IR A BE R A RN RS IR semi . BEE A IS BN, SR B A

DOI: 10.12677/hjce.2024.131012 83 T AT


https://doi.org/10.12677/hjce.2024.131012

VR A ) RS SR ka3 . SR R 115 80 20% I, P9 RS A el 28.30° 1 K & 24.70°, R5 5 J71h 21.87kPa
PR & 26.73 kPa; Hort A EESE A IR Y 6%, iR IR 22.4%, H AL REE R KI5 5 (1 4k 4k
BRAZBHIRII G . X R THEENEKS RN, KEHK 5K RN HIR7e 1L, Xt
EIAEREATINE, RO FUETIR S RIS . (E SR RAE R B I — e, T
AESHAERYE 2, BN ITES, SRS, SEURBRAON SRR TR
IS A -

30 26
. FEN, e )
wELK (3) o NEEES, o
28 MUEAR @
25F
= 'S
¥ v
226+ = S
Q -
- & 24 +
:»;E 24 > %
2 =
23 F
22F &
20 1 1 1 1 1 1 1 22 1 1 1 1 1 1 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30
KB E G (%) WBEIRBE, Cp\(%)

Figure 1. Effect of fly ash content on internal friction angle and cohesion
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Figure 2. Effect of PP fiber content on cohesion and internal friction angle
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Figure 3. Comparison of the predicted results of modified loess with the experimental results
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