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Study of highway landslide monitoring and early warning
based on surface displacements
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Abstract: The successfully monitoring and early warning for highway slope in operation period are not common though the highway
landslide is the common disaster. The main reason is that the highway slope has the characteristics including spot distribution along
road, long interval, small scale, large quantity and lack of statistics, which cause the high monitoring costs and difficult early warning.
In this paper, the wire pulling displacement meter with the precise of 1 mm is used to monitor the surface displacements of landslide,
and the GPRS net of China Telecom is applied to transform the monitoring data; the whole system has high automation and low cost.
Meantime, the FEM software PLAXIS is used to conduct the strength reduction analysis and plastic analysis. Based on the
calculation results with different parameters, the relationship between the slope safety factor and surface displacement is established
in lack of the strength parameters, permeability and soil water characteristic curve; and the corresponding early warning measures are
proposed according to the change of surface displacement. This method has been applied to a highway landslide in Hunan province.
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E/GPa ¢/(° ) c¢/kPa  E/GPa ¢/(° ) c¢/kPa E/GPa ¢/(° ) c¢/kPa E/GPa ¢/(° ) c¢/kPa
1 2.80  27.00  100.00 0.80  20.00 30.00  0.30 10.00  8.00 5.00 27.00  250.00  0.982 e
2 282 27.08 10220 0.81 20.05 3050  0.31 1016 8.42 5.04 27.08 25150  0.998 e
3 2.84 2716 104.44 0.82 2010 3101 031 1032 885 5.08 27.16  253.03  1.006 101
4 287 2725 106.78 0.83 2015 3154  0.32 1049  9.29 5.12 2727 25462  1.011 85
5 289 2734 109.26 0.84 2021 3210 0.33 1067  9.77 5.17 2734 25631 1.012 73
6 292 2743 11194 0.85 2027 3271 034 1087 1028  5.22 2743 25814  1.018 60
7 295  27.54  114.90 0.87 2034 3339 035 11.08 1084 527 2754  260.16  1.028 50
8 298 2766 118.23 0.88 2041 3414 036 1133 1148 533 27.66 26243 1.044 42
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13 327 2869 146.58 1.01 21.06 4059  0.45 1339 1689 588 2870 28176  1.137 26
14 337 2907 156.89 1.06 2129 4293 048 1414 1886  6.03 29.07 28879  1.168 25
15 3.50  29.55  170.23 112 21359 4596  0.52 1511 2141 6.28 2955 29788 1217 24
16 3.68 3019 187.82 120 2199 4996  0.58 1639 2477  6.60 30.19  309.88  1.277 23
17 3.92 3105 21151 1.31 2253 5534 0.66 1811 2929  7.03 31.06 32603  1.349 23
18 424 3224 24402 146 2327 6273 079 2047 3549  7.62 3224 34820 1414 22
19 470 3389 289.55 1.66 2431 7308 090 2379 4419 845 3389 37924 1433 22
20 5.00 3500 320.00 1.80 2500 8000 1.00 2600 5000  9.00 3500  400.00  1.452 22
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