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Abstract

To address the susceptibility of loess to disintegration, this study investigated the effects of a bio-
char-polyacrylamide-straw fiber composite (BPS) on the disintegration characteristics of typical
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loess from Chang’an District, Xi’an. Indoor disintegration tests were systematically conducted to an-
alyze variations in disintegration ratio and rate under different BPS dosages (0%~5%) and curing
ages (0, 7, 14 days). The results demonstrate: BPS significantly inhibits loess disintegration, with 3%
being the optimal dosage (disintegration ratio: 73.99%). Excessive dosage (>3%) causes pore clog-
ging, leading to a rebound in disintegration ratio. The improvement effect strengthens with ex-
tended curing time. At 3% dosage, the disintegration ratio decreased to 24.46% after 14 days (a
75.54% reduction compared to untreated loess). Straw fiber reinforcement, biochar water reten-
tion, and PAM cementation collectively enhance soil stability. However, high dosages (4%~5%) in-
duce over-compaction, weakening long-term anti-disintegration performance. This study confirms
BPS effectively improves the anti-disintegration properties of loess, providing a theoretical basis
for engineering applications.
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Table 1. Basic physical indicators of loess
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2.71 14.3 1.7 10.54 24.50 1.64 19.8
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Figure 1. Test material
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Table 2. Characteristics of straw fiber, biochar and PAM
2. FEFTLT4E. 4% PAM MR

JE A7 B
KE mm 20
g mm 2~3
FEFF T4k =853 mm 0.5~0.7
S ONEA UL N 50
R % 1.2
pH - 9.9
L g/em’ 1.82
LR
HERA B g/em? 0.5
SR [A) LB % % 49.1
4 5 Anionic
R TR e 1 e
SfE 12 million
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Figure 2. Disintegration curve at 0 days
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Figure 3. The final disintegration rate of each dosage at different ages

3. TEKHIT BB BMRLHPER

3.3. FEISELLHISHRRERIX R

Kl 4 v %0 BPS B0 3% 1 i R B TR - RO E AR . 78 0 REPEHREEH, 1%~5%5 &
10 2% i ARE 2R 1 8.90 x 1072 %/s FEJE FFFZE 5.09 x 1072 %/s (%18 42.77%), HAHT 30 34 4 5
9 (1%~3%35 B 10 40 8hE R FEIRIE 22.15%), EIHE BPS AP R 7 3801 iHi K ge /1. (Hi5 &
I 3%)5 o R AR I, 4%~5% 5B 60 M PP RN 7.3%, Wnid &SN TR LA Sk,
FLERIEZE S BUE THK D RE 24 .

DOI: 10.12677/hjce.2025.147181 1683 TARTHE


https://doi.org/10.12677/hjce.2025.147181

kel &%

(b) (©)

Figure 4. The disintegration rate of each dosage at different curing ages and different time periods; (a) 0 days; (b) 7 days; (c)
14 days
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