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Tab.1 Tensile test data

WSS BORWIRAT 4/ kN HLH5E B/ MPa

1 9. 28 232.00
2 9.76 248. 63
3 9.63 250. 18
4 8. 81 216. 00
5 10. 46 258. 29
| .

6 8. 84 241. 8

E 1 Hrhik s Xk
XA 9.46 236. 83

Fig. 1 Tensile test instruments and specimens
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Tab. 2 Comparison of properties of bamboo bars and ordinary geogrid materials
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Tab. 3 drawing test scheme
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Fig. 2 The compilation of the bamboo geogrid
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Fig. 3 normal pressure interface

pull out stress relationship
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Tab. 4 Similar frictional coefficient under different normal forces

o,/ kPa
s
20 40 60 80 100 M
TH1 0. 49 0.47 0. 46 0.43 0. 41 0. 45
T2 0.92 0.87 0. 81 0. 74 0. 69 0. 81
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Fig. 4 A sketch map of the load bearing and deformation process of bamboo tendons under different working conditions
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Tab.5 Mechanical parameters of rock and soil and bamboo tendons

A5t 5% 7/(kN-m ) FRPERIR E/MPa  KiZR ) o/kPa  WEEHEM o/ AR o
Ty i 19.6 10 25 21 0.3
1207 8 s 21.6 45 38 36 0.3

AL 23.6 10 24 43 0.3

(il 10.0 627.63 — — 0.33

F o6 LTRSS 4L

Tab. 6 Physical and mechanical parameters of Geogrid
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MR/ MPa H{EE /N R /mm Rl /MPa K5 ) /lcPa B EE B i)
450 0.3 5 1.86X10° 1.43X10* 28
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Tab. 7 Contact surface element parameters
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Fig. 6 Stress cloud chart with different working conditions
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Fig. 8 Settlement-load relationship at the top of the
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Study of the bearing deformation mechanism of bamboo bamboo
tendon grating strengthened subgrade excavation
and filling in mountain area

LUO Zheng-dong', CHEN Can', DONG Hui', QU Chang-zi' » TAN Rong-shai', HUANG He’

(1. College of Civil Engineering and Mechanics, Xiangtan University, Xiangtan 411105, Hunan, China;
2. Yueyang City Roads and Bridges Construction Co. , Yueyang 414021, Hunan, China)

Abstract: In order to adapt measures to local conditions and take local raw material in reinforced earth
technology in mountain areas of western China. in this paper, the feasibility of using bamboo tendon
grating instead of geogrid to reinforce the subgrade excavation and filling in mountain areas. Firstly,
through indoor experiment, the tensile, compression and shear mechanical properties of phyllostachys
pubescens tendon taken from western Hunan were measured. Comparison of mechanical properties of
phyllostachys pubescens tendon with that of the traditional geogrid shows that local bamboo tendon
grating can meet the specification requirements for strengthening materials mechanical parameters.
Then, through the field drawing experiment, the interface characteristics of the bamboo tendon
grating and filling body subjected to different normal stresses were studied, and the mechanism of
bearing deformation was analyzed. Finally, using Flac 3D finite difference software, 3D model of
bamboo tendon grating strengthened subgrade was established, and the three different working
conditions of unreinforced, traditional geogrid and Bamboo tendon grating at the junction of
excavation and filling were compared and analyzed. Results show that the strengthened bamboo
tendon grating can effectively control subgrade deformation and improve its bearing capacity, and the
strengthening effect of bamboo tendon grating is better than that of traditional geogrid. Above results
can provide experimental evidence for bamboo tendon grating strengthening, and provide an important
reference for the design and construction of similar projects.

Keywords: subgrade excavation and filling; bamboo tendon grating; mechanical properties; subgrade

strengthening; deformation mechanism



