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Abstract: The study aims to investigate the stability of high fill slopes and their impact on oil and gas pipelines at the foot of the
slopes in a key construction project located in Anning City, Yunnan Province. The project formed a high fill slope with a length
of nearly 1.6km and a maximum height of about 42 m in early 2023. Due to site planning constraints, four oil and gas pipelines
were buried parallel at the foot of the high-fill slope, with the closest pipeline being only 7 m away from the foot of the slope,
posing a serious threat to the safety of the oil and gas pipelines. FLAC?® software was employed to analyze the influence of the
fill slope on the pipelines at the foot of the slope, and to explore the stability of the slope with the installation of five rows of
CFG piles at the toe. The results show that the potential failure surface exists only within the artificial fill, above the oil and gas
pipelines. The basic stability factor of the fill slope is 1.305, indicating basic stability under extreme rainfall conditions. Under
natural conditions, the pipeline meets the stability requirements, but may lead to deformation and rupture under heavy rainfall
conditions. With the addition of five rows of CFG piles at the slope toe, pipeline deformation and ellipticity meet the
specification requirements under heavy rainfall conditions, and the safety and stability coefficient of the slope increases by

4.2%, yet fails to meet the specification safety reserve requirements. Further preventive measures are recommended to ensure

%44

the safety reserve of the fill slope.
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Table 1 Stratigraphic lithology of the study area
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Table 2 Physical and mechanical parameters of the rock and soil bodies in the filled slopes
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Fig. 8 Horizontal displacement field of the slope body under natural

working conditions
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Fig. 9 Horizontal displacement field of the slope body under heavy

rainfall conditions
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Fig. 10 Simulation results of pipeline under natural conditions
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Fig. 11 Simulation results of pipeline under heavy rainfall conditions
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Fig. 12 Cross-Sectional diagram of CFG pile arrangement

E 13 CFGHFHERER
Fig. 13 CFG pile arrangement
F4 CFGHRTIHESH
Table 4 Calculation parameters of CFG pile units
e HPSEIRoIL S VAN E S
WIEE/GPa B J1/kPa  FEHES/( °)
0.785 15 0.3 130 500 20

BERAAL SR
/m? /GPa

LV

X713 A% /m
2.789 9E-01
2.750 0E-01
2.500 0E-01
2.250 0E-01
2.000 0E-01
1.750 OE-01
1.500 0E-01
1.250 0E-01
1.000 OE-01
7.500 0E—02
5.000 0E—02
2.500 0E-02
0.000 OE+00
—2.500 0E-02
—2.805 2E-02

E 14 CFGHABEEREM IR TH®RE X FEUBSFRE

Fig. 14 Contour map of X-direction displacement distribution of the

slope under heavy rainfall conditions after CFG pile treatment

53.2 JELRIRFAEIN
Faf R TR KR BT, I LU R e 2aa B

A5 Im

1.184 0E-02
1.150 0E—02
1.100 0E-02
1.050 0E-02
1.000 0E-02

9.500 0E-03
9.000 0E-03
8.500 0E-03

8.000 0E-03
7.500 0E-03
7.000 0E-03
6.815 6E-03

E 15 CFG iR BEEAERWNIAEETESH=E

Fig. 15 Contour map of pipe distribution deformation under heavy

rainfall conditions after CFG pile treatment
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