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Application of bamboo as tensile reinforcement to strengthening of
embankment of soft soils
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(1. Institute of Geotechnical Engineering, Xi'an University of Technology, Xi'an 710048, China; 2. Shanxi Province water Conservancy
and Hydropower Engineering Construction Supervision Company, Taiyuan 030000, China)
Abstract: At present, the geosynthetic materials for reinforced soil engineering have higher price, and are unable to meet the
requirements of environmental protection. Actively responding to the call of constructing a conservation-minded society, from
the perspective of searching for economic and environmental reinforced materials, the physical and mechanical properties and
antisepsis method of bamboo are introduced. A three-dimensional model for Bamboo bar grille embankment is established in
ABAQUS. The soil consolidation and bamboo reinforcement strength attenuation effect on the safety factor of embankment are
analyzed. It is found that the effect of soil consolidation can raise the safety factor of embankment so as to satisfy the

requirements of regulation. The application of bamboo instead of the traditional geotextile materials as the tensile reinforcement

is feasible in reinforced engineering, and the mechanical and durability indices can meet the design requirements.
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Table 1 Mechanical strength of bamboo

Wi B

sk T
BUbn HUE $FE 55 His
S WE BUE

MEEE/MPa 150 65 59 23 10.6 20 1157

MR /GPa
1.2 W FHIBGIE

1.16~1.19 —

B 1 AT UG AT AN A A I 2 Rl b 22 1%
UL, BREFYER. AR RESE LTI,
WEEHREZNEFTYIR, HhEAY 1.5%~6.0%,
Wi 2% 2040, TR 2.02%~5.18%, MR FiE
JFK 2.18%~3.55%. K ML AE A A7 S8 JnF A ek FE
ARG Gy AR . B R, ™ E i e 4 )
SORIE . A TIRET TR RRA R, BRI
i, KRR E I )y, B TAE R

B 1 AEENRES
Fig. 1 Microstructure of bamboo
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Fig. 2 Model of embankment
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Table 2 Parameters for finite element calculation
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Fig. 4 Histogram of consolidation time-safety factor
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Fig. 5 Variation of safety factor with intensity attenuation of
bamboo reinforcement
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Fig. 6 Variation of safety factor of embankment with time
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