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Fig. 1 Faults in the Lengqu River basin
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Tab. 1  Grades of evaluation index
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Tab. 2 Engineering geological conditions of each evaluated zone
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Tab. 3 Qualitative engineering geological evaluation for the Lengqu river section in Sichuan — Tibet highway
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Indicators of engineering geological evaluation
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Tab. 4 Comparison matrix and weighting values

1 1 1 2 2 0.239
1 1 1 4 3 0.297
1 1 1 3 2 0.255
0.5 0.25 0.33 1 0.5 0.084
0.5 0.33 0.5 2 1 0.126
:0.016 0.1 Lo " :1.00; A 5-075
5

Tab. 5 Values of each engineering geological evaluation index

6

Tab. 6 Values of engineering geological condition

1 0.8 1
0.8 0.6 N 0.8
0.6 0.4 0.6

0.4 0 0.4
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7

Tab. 7 Values of engineering geological condition in sub — region

(

°)

( km/km?) (°) ( MPa)
I, 69 31.621 212.532 0.121 0.6 45.0 10.0 1.0 1.0
I, 69 26.158 164.475 0.205 0.8 48.5 10.5 0.4 0.8
I} 73 24.616 153.741 0.044 0.8 33.6 19.2 0.4 0.8
IIr, 73 75 24.999 156.057 0.000 0 52.0 32.0 0.6 0.6
I, 75 77 24.945 156.051 0.052 0.4 47.0 17.5 0.6 0.6
II5 77 21.149 128.986 0.013 0.4 41.6 8.8 0.8 0.4
. ( 1
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Tab. 8 Classifications of engineering geological evaluation
X - 25.581 <20.465 20.465 ~23.023 23.023 ~28.139 28.139 ~30.697 >30.697
X, - 161.974 <129.579 129.579 ~145.776 145.776 ~178. 171 178. 171 ~194.369 >194.369
X5 - ( km/km?) 0.072 <0.058 0.058 ~0.065 0.065 ~0.080 0.080 ~0.087 >0.087
Xy - 0.500 <0.400 0.400 ~0.450 0.450 ~0.550 0.550 ~0.600 >0. 600
X5 - 32.083 >53.540 53.540 ~49.078 49.078 ~40. 155 40. 155 ~35.693 <35.693
X6 — ( MPa) 11. 667 >19.600 19.600 ~17.967 17.967 ~14.700 14.700 ~ 13.067 <13.067
X5 - 0.683 <0.507 0.507 ~0.570 0.570 ~0.697 0.697 ~0.760 >0.760
Xg — 0.633 <0.560 0.560 ~0.630 0.630 ~0.770 0.770 ~0. 840 >0.840
9
Tab. 9 Results of engineering geological evaluation
EGCI
0.297 0.239 0.255 0.084 0.126
2 2 2 2 1 1.88
1 2 2 1 2 0 1.50
1 1 1 2 2 1.21
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Tab. 12 Comparison results of qualitative evaluation and
quantitative assessment in engineering geological zones
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Tab. 13 Comparison results of qualitative evaluation and quantitative ]]:[1
assessment in engineering geological subzones
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Fig. 3  Engineering geological zoning at the Lengqu River section in Sichuan — Tibet highway
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Engineering Geological Assessment and Zonation for the
Lengqu River Section in Sichuan - Tibet Highway

YANG Wei' CUI Peng® ZOU Qiang”*

(1. PowerChina Kunming Engineering Corporation Limited Kunming Yunnan 650051 China;
2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences and Ministry of Water Conservancy
Key Laboratory of Mountain Hazards and Land Surface Process Chinese Academy of Sciences Chengdu Sichuan 610041 China,
3. School of Environment and Resource Southwest University of Science and Technology Mianyang 621010 China)

Abstract: The engineering geological condition along the Lengqu River section of Sichuan — Tibet Highway is ex—
tremely poor and complicated. Rich geological hazards developed along the Lengqu River section is posing a direct
threat to the Highway safety and compromising improvement project of the Highway. It§ extremely imperative to in—
vestigate the engineering geological condition for the sake of the Highway improvement project. By analyzing engi—
neering geological conditions a qualitative engineering geological evaluation and zonation was completed in terms of
differences in engineering geological conditions at highway sections; Some governing factors-slope surface rolling

internal friction angle and cohesion of rock density and activity of fault exogenic geological process and hydrogeo—
logical conditions-were selected as evaluation indices; Then a hierarchical model was introduced and weight of each
factor was determined properly. Quantitative engineering geological evaluation was performed according to Engineer—
ing Geological Index and Set Pair Analysis method. Reasonable results was acquired after comparison of preliminary
and quantitative evaluation as well as verification of disaster distribution. The referred area was divided into 3 zones
and 6 subzones and a sketch of engineering geological zonation was drawn to serve engineering renovation disaster

prevention and reduction.

Key words: Sichuan — Tibet highway; engineering geological zonation; engineering geological index; set pair anal—

ysis; landslide; debris flow



