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Shaking table test of traditional anchorage and BFRP
anchorage in high slope protection
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Abstract: The peak strain distribution law of steel anchor ( cable) rod and basalt fiber reinforeed plastic
( BFRP) anchor ( cable) rod was analyzed by the shaking table test and the strain response of anchor
( cable) under different frequency bands was studied by using wavelet packet tool. The results showed that:
(1) The synergistic effect of BFRP anchor ( cable) rod and slope was more obvious than that of steel anchor
( cable) rod; (2) The strain values on the BFRP anchor ( cable) rod were larger than those on the
corresponding point of the steel anchor ( cable) rod. Furthermore for steel anchor ( cable) and BFRP anchor
( cable) rod the strain value at the head of the anchor ( cable) rod was larger than that at the end of the
anchor ( cable) rod.; (3) The main frequency bands that affected the strain were the first frequency band
(0.1 ~ 6.26 Hz) and the second frequency band (6.26 ~ 12.51 Hz). The absorption of high frequency

( above 12.51 Hz) seismic waves were obvious. The research results can provide scientific basis for the
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dynamic rationality design of BFRP anchor ( cable) rod reinforcement of high slope.

Keywords: slope engineering; shaking table test; strain peak; wavelet packet; strain spectrum characteristic
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Fig.1 Geological disaster point along Gong-Dong Expressway
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Fig.2 Overall view of Xiangshui River slope
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Table 1 Similar parameters of vibration table test model

l €, =L,/L, =20 20

Y Cy=%"Ym 1.0

¢,=C,C, 20

E Cp,=C, 20

¢ c.=cC, 20

® Co=¢,/0n 1.0

m C, =,/ 1.0

& C.=¢,/s, 1.0
p m

Table 2 Main physical parameters of soil simulated by fully
weathered basalt and shaking table test
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Fig.3 The completed test model box
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Table 3 Test loading conditions
1 0.1g El X
2 0.15 g EI X
3 0.2 g EI X
4 0.3 ¢ EI X
5 0.4 g El X
6 0.5g EI X
4 ( - em) 7 0.6 g EI X
Fig.4 Schematic diagram of strain gauge layout in the left 8 0.8 g EI X
and right slopes ( unit: c¢m) 9 1.0 g El X
10 1.4 g EI X
3
3
1
2
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Fig.5 Schematic diagram of model structure ( unit: cm)
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Fig.7 Seismic subsidence of soil under working condition 2 9 6
Fig.9 Deformation of slope under action of working
condition 6
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Fig.8 Transverse crack diagram of slope top under the

action of working condition 5
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Fig.11 Deformation of slope under action of working

condition 8
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Fig.12 working condition 9 acted on the soil mass sliding

down the slope shoulder
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Fig.13 The position corresponding to the bolt
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Fig.14 Strain gauge placement in right slope
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Table 4 Frequency range of each frequency band

/Hz, /Hz
0.1~6.26 25.01 ~31.26
6.26 ~12.51 31.26 ~37.51
12.51 ~18.76 37.51 ~43.76
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Fig.17 The strain wavelet component diagram of steel anchor cable and BFRP anchor cable at the end and tail
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