443 51 € OF oM R Vol.44,NO.1

202443 A SOUTH CHINA JOURNAL OF SEISMOLOGY Mar.,2024
A SK5L TS, 55 . LT 2645 1 00 AL 54 55 5R B BT U1V B S W (). 46 R b, 2024, 44 (1) : 165-174. [FU Dongping, ZHANG Hong, LIN

Chunxiu, et al. Effect of Fiber Content on Shear Characteristics of Granite Residual Soil[J]. South China journal of seismology, 2024, 44(1):165-174]

FHZEMN LN A KRR LI ERF20

APAFY R 5AY, MAF, KR
(1. Ab W B ARG IR B AT PR H), dbat 100082; 2. FifF R 15 TREREFBE, i 200444)

TE . WHRRAAAB R TE A R - A BT UV Rr v R s2 i, SR80 105 AR 27 2 0 355 46 5 25 5 AR ke AT B
SRS, FIRAFYB . DU R | W N AR E, ST R Y U SR 8 ) B )T 2R B B AE S R R
UG I . IREG A R R B m Ry 1o 300 kPalt, HARBAYEMALL, F4EBESHIN03%. 0.6% . 0.9%
BF, Y VIR S BIEIN T 23% . 46.1% . 79.2%, BB INEF 4 X6 5 2 5% A 05 D)5 A B W0 s PE . N g
il R SEa R SR ) IR N S TE SN N TE i 7 0 T ) A [ v S et G PO = R
NI, R ARG A FERE ST OIS OO T, BT DS A i) AR AR L 1 5T D5 BERE S i s Y KRR
[SETRZ)BY S s NINT{TpE

KW AU BNGEYE; EHAR; Py

FESERS: TU443 XHERARIRED: A XEHE: 1001-8662(2024)01-0165-10

DOI: 10.13512/j.hndz.2024.01.19

Effect of Fiber Content on Shear Characteristics
of Granite Residual Soil

FU Dongping', ZHANG Hong', LIN Chunxiu', ZHANG Xinya®

(1. Beijing General Municipal Engineering Design & Research Institute Co., Lid., Beijing 100082, China;
2. School of Mechanics and Engineering Science, Shanghai University, Shanghai 200444, China)

Abstract: In order to investigate the shear characteristics of the residual soil under different fiber content, direct
shear tests were carried out on the residual soil by using pneumatic direct shear apparatus. Considering fiber
content, shear rate, vertical stress and other factors, the effect of fiber content on the shear characteristics of
residual soil under different shear rates and vertical stresses is analyzed. The test results show that when the vertical
stress is 300 kPa, compared with the undoped fiber, with the fiber content increase from 0 to 0.3%, 0.6% and
0.9%, shear strength increases by 23%, 46.1% and 79.2%, respectively, that is, the addition of fiber has a
significant enhancement effect on the shear strength of granite residual soil. The internal friction angle increases
with the increase of fiber content, and the cohesion decreases significantly with the increase of fiber content. Under
low vertical stress, the soil is first dilatational and then shrunken, and under high vertical stress, the soil is
shrunken constantly. In the case of low-speed shear, the shear rate has little effect on the shear strength

characteristics of granite residual soil. The degree of shear expansion increases with increasing shear rate.
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Table 1 Physical properties of residual soil

R T (g em™) H PAFRA%) PR A%) YRMEFEEU(%)
HRRL 1.58 2.75 25.91 46.8 21.89
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Table 2 Test scheme

Y BEN(%) BWYHEAR(mm-min™') " mL J1/(kPa)
0.3 0.5 100
0.6 1 200
0.9 2 300
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Fig.2  Shear stress—shear displacement curves under different fiber content
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Fig.3 Three-dimensional diagram of the maximum shear stress
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Fig.4 Shear strength envelopes with different fiber content
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Table 3 Friction angle and cohesion with
different fiber content
GBI %  FHYIEAE/(mmemin)  o/kPa @/(%)
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Table 4 Friction angle and cohesion

with different shear rate

SIYIEA/ (mm/min) - LF4EBR/(%) o/ (kPa)  @/(7)
0.5 KB 37.8 20.7
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Fig.5 Shear stress—shear displacement curves under different shear rate
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Fig.6 Three—dimensional diagram of the maximum shear stress
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Fig.8 Vertical displacement-shear displacement curves under different fiber content
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Fig.9 Effect of fiber content on the maximum dilatancy ratio
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