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Experimental study on strength characteristics of bio-glue and straw fiber composite
modified cohesive soil

LIANG Yuhong', LIU Ling', JIANG Peng', LIU Jin’, CHE Wenyue’, CHEN Zhihao®
(1. Marine Geological Survey of Jiangsu Province, Nanjing 210007, China;
2. School of Earth Sciences and Engineering, Hohai University, Nanjing 211100, China)

Abstract ; Shallow cohesive soil interacts strongly with the atmospheric environment, and its engineering properties deteriorate severely
due to the influence of climate factors, leading to geological disasters and ecological environmental problems. In response to the above
issues, a combination of bio-glue and rice straw fiber was introduced to improve the mechanical properties of cohesive soil. Through
unconfined compressive strength tests and direct shear tests, the changes in the unconfined compressive strength characteristics and
shear strength parameters of soil with single admixture and composites were investigated. The effects of bio-glue and fiber contents on
the improvement effect of composite treatment were studied, and the effect mechanism of bio-glue and straw fiber composite modified
cohesive soil was analyzed based on scanning electron microscope (SEM). The results show that due to the increase in bio-glue content
and fiber content, the stress-strain curves of modified soil tend to behave as strain hardening, with a prolonged peak position and
reduced post-peak stress decay. Both unconfined compressive strength and shear strength of modified soil are significantly enhanced,
which mainly enhances the soil” s mechanical properties by increasing cohesion and has little effect on the internal friction angle. Bio-
glue improves soil structure through surface coating, particle bonding, and pore filling, which also improves the reinforcement effect of
fiber-soil interface and enhances soil” s mechanical properties by combining the network framework formed by fibers.

Key words: bio-glue; straw fiber; cohesive soil; composite modification; strength characteristic; scanning electron microscope
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Fig. 6 Stress-strain curves of modified soil samples with different contents of fiber
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B 10 & 11 A AR TRI A 9 e 5 i RS [R) 27 2 5 ot B R DU BY s 45, TR BB I A B X
T, R AR R S A W AT Y S P R A SO (B 10)  BEE AW S R R, A Y
P 0 2 (R E HE A R 2 1G58 s B 27 4E 5 BRI, £ A - A v 437 285 B A R I T 27 4k Hh e 55
YIHB I AR IF A 80™ A P DA AR IRE BT DI IR 0 7= A . EE AR IR IR R 1
PEFH R A YR AT A S A A EAE R 2R, BRIt ZEAR R AE WIS B i R SR 4 R RS v 26
BT E AR, FIn, YA SR 2% 0 A 4E SR 0. 4% ek B IR T R LR N A
VD425 B BH R 138 K 56. 18% , 1M 78 £ 4 & HE 48 0. 8% Jii M H I & 24. 64 kPa 1M 24 £F 4 &5
0. 8%t , A WIIE & 1M 0. 5% F1 1. 5% B2 B A 3 26 58 T 3G 1 000 53 31 R 45 1% A= e & i 16K 121, 50 kPa
F160. 02 kPa, 7EHAE & N AL B FER ) AT AU B LR, B 10 W] LUE 1, ST
FERT 1. 5% F i KT 0. 6% 0T, Z6 5 J1 0K 35 2 B ka3, 2 B 2 12 25 ) Je sl 2F 2 X 8 23R 1 1)

S AR s, F R BT A A

160 goprf Wy 1601 o o094t
a0l 0% LM ol = 0.4%£T 4
1.5%: e 0.8%£F 4k
§ 120 § 120 R
;5% 100 i § 100 /
& 80f 7/ & g0l /
e B /
60 |-/ 60
401 A . . ) 401 ; A . )
0 0.2 0.4 0.6 0.8 0 0.5 1.0 15 2.0
AT % AW 1%
(a) RFIEY & (b) NFRE4esr i

10 AEEMRESENARAESIEURTINENHRS

Fig. 10 Cohesion of modified soil samples with different contents of bio-glue and fiber
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Fig. 12 SEM images and reinforcement mechanism
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