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Analysis of rockfall impact on buried oil pipeline at Yangba
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Abstract ; Lanzhou-Chengdu-Chongqing end product oil pipeline suffered serious rockfall disaster in the section of
Kangxian County, Gansu Province. Yangba rockfall triggered in 2008 Wenchuan earthquake seriously damaged the
pipeline and brought about enormous property loss. Based on the investigation of rockfalls, this study provided an
analysis method and theoretical basis for the prevention of rockfall disasters. In this paper, five calculation methods
of rock fall impact force commonly used at home and abroad were systematically compared and analyzed, and the
most realistic algorithms were recommended. Through field investigation and laboratory experiments, the
mechanical strength parameters of the soil were obtained. Then the experimental data and empirical data
recommend in engineering geological manuals were compared, and the most suitable parameters were selected to
calculate. The trench pipe vertical sold pressure calculation model proposed by Marston was used to analyze
pipeline’ s stress and deformation. Results show that: first, the pipe strength and deformation are not enough to
resist the intensive impact of falling rocks, which would cause the stress and deformation failure and pipeline
damage ; second, the method recommended by the Japanese Road Association is advised to calculate the maximum

rock fall impact force in collapse zone; third, collapse hazard of the pipeline is likely to occur again in Kangxian
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County, and investigation of collapse hazard points in the region is necessary for take effective protection measures
in advance.

Key words: collapse ; rockfall; buried pipeline; impact force; calculation method
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Fig. 1 Pipeline through collapse area in Kangxian County Fig.2  Section drawing of collapse in Kangxian County
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Table 1  Statistics of geological disasters in Kangxian County section for Lanzhou-Chendu-Chongging end product oil pipeline
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Fig.3 Comparison of impact force of rock fall with 1.5 m diameter
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Table 2 Multiples table of impact force obtained from different algorithms
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Table 3 Results of direct shear test

N TR ¢/kPa /(%)
1 13.81 29.88
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3 9.74 30.33

4 7.23 29.63

5 3.62 29.53

6 14.25 30.05

¥ 10.63 29.14

B bR SRS TR T (0 22 0 B A T LA, R I L ARG S8 = 10kPa, o =307,

3 HEHI5ER

AR L 73 77 108 BRI A SR S0 Ak, T IS I 22 i A B AR v £ e AR T 898 77
M. R RS SR ASRILE 4,

x4 HHESHMER

Table 4  Calculation parameters and results
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