$35% 101 "= T B % Vol.35 No.10
20134 10 H Chinese Journal of Geotechnical Engineering Oct. 2013

S YN AR IRIBFIFA 1T T BYEIYI 58 E i

FTa&k, BHAE, & & XNZE4£ F OfF & R

CR LR 2R R 2% 5 TR B, YLJR P9 210046)

B F: AYINEREIT LR RGN Pl R AR, ARG SR LTINS (0 5 2 RO P4 £ 2 n 795+ T REK)
R e PEANHE — D) I BORAE TRE P I AT B S AT T RTINS By D) s R 1, DAARML AN R 1 D
FONG, DURIGET U INTARL, AR S KR RT3 B NP T — RS BRI . ATBh R 8, O
FBEGS T TR UL, I AR ZOW N AR FOEAT T 0. PR AP UE Al REA b i L AR BBy s e,
HLPUBY s S T 25 R N3G 0 s AR T P EERR Sy, TR0 BRI s R B A 25 R4l L 1 By o
FEBE SR A G i gk, BT BRI B b, AR KRR R B S A A T R AT R B T RCR
P TR R DTk BEAL,  EF AR AE SR e - AU (E B USRS T [RIIF s IS BEHE N - AR IR IR o 2 14 13 2 B AR Ji
(RIFAR IR, SGE LRI RINE . R e BE T I, SRR ET A i il A1 PR 2T 2k 99— 2R iy £ P S 21 4 sy
T G GRALEE, SRR W T 274 - SR Ry SO b R £ YRR BY )RR rh S LA R AN T A R Kk

Fix
KR ANt AR BYDIRRE, BOEE M KR TEE
FESES: TU44 XRAFRIRAD: A NEHS: 1000 - 4548(2013)10 - 1933 - 08

EEE T FAEHY(1990 - ), 53, TLopfEze N, AEARFSTAR, M ERIG A T TR A TR R 5y T AT A% - E-mail:
wangdeyin_nju@163.com.

Shear strength characteristics of fiber-reinforced unsaturated cohesive soils

WANG De-yin, TANG Chao-sheng, LI Jian, LIU Bao-sheng, TANG Wei, ZHU Kun
(School of Earth Sciences and Engineering, Nanjing University, Nanjing 210046)

Abstract: Fiber-reinforcement is a newly developed soil improvement technology. Better understanding the mechanical
behaviors of fiber-reinforced soils is significant for evaluating the stability of the relevant earth structures and extending the
application of this technology in engineering. This investigation aims to study the shear strength characteristics of
fiber-reinforced unsaturated cohesive soils. Polypropylene fiber is used as the reinforcement material. A series of direct shear
tests are performed under controlled water content and dry density conditions. With the application of scanning electron
microscope (SEM), the fiber reinforcement mechanisms are discussed, and the obtained macro behaviors are interpreted from
micro level. The shear test results show that the inclusion of fiber in soils can significantly enhance the shear strength of soils,
which increases with increasing fiber content. The fiber reinforcement benefit on cohesion force is more evident than that on
internal friction angle. The shear strength decreases with the increasing water content and increases with the increasing dry
density. Moreover, the fiber reinforcement contribution on strength is more pronounced under relative low water content and
high dry density conditions, where the fiber reinforcement benefit can be motivated effectively. It is also found that the fiber
reinforcement can increase the strain at failure and reduce the peak strength loss after failure and therefore improve the ductility
of soil specimens. Based on the SEM analysis, it can be concluded that the 1D reinforcing effect of a single fiber and the 3D
reinforcing effect of fiber mesh are the dominant mechanisms of fiber-reinforced soils, which are conditioned by the interfacial
mechanical interactions between fiber and soil particles. The SEM images also indicate that fibers on the shear surface may be
either pulled out or broken during shear.
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Table 1 Physical properties of Xiashu loess in Nanjing area

FRIGAKE K RAR L B A Ok T il LI
1% G pl(grem’) Wopt/ %0 pal(grem’) wi/% I/%
7.22 2.81 1.96 15.7 1.71 34.2 17.3
*2 RAKALNYENFSH
Table 2 Physical and mechanical properties of polypropylene fiber
o R HiR K PUhr R PR R R TR
pl(grem) /mm /mm /MPa /MPa C C P T
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Table 3 Test parameters of soil samples
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Table 4 Shear strength indices of soil samples
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Tl 0 12.5 1.7 107.28 25.62
T2 0 14.5 1.7 100.68 24.30
T3 0 16.5 1.7 82.30 23.40
T4 0.1 12.5 1.7 112.47 29.90
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Fig. 1 Variation of shear strength parameters with fiber content
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Fig. 2 Typical SEM images of fiber-reinforced soils
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