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Evaluation of landslide treatment effect by numerical simulation analysis

LIN Canyang
(Investigation Institute of Hydrogeology and Engineering Geology of Fujian Province, Zhangzhou 363000, Fujian, China)

[ Abstract] A severe sliding deformation occurred on the slope of the Longteng North Road section K6+590-K6+770 in June
2022. Based on the field investigation and prospecting results, the Morgenstern-Price method was adopted to conduct stability calcula-
tions for three typical sections. Through the analysis of landslide causes and stability calculation results, a landslide treatment scheme
combining emergency rescue measures and permanent control measures was proposed. The emergency measures included setting 4
rows of micro-piles with prestressed anchor cables at the slope top, while the permanent measures consisted of slope cutting and un-
loading, prestressed anchor cable frames, prestressed anchor cable anti-slide piles, and anti-slide retaining walls. To verify the effective-
ness of the treatment measures, the main axis section (Section II - II'") with the minimum stability coefficient was selected for modeling
and analysis. The finite element method was used to analyze the slope displacement under natural and rainstorm conditions, respect-
ively. A comparison of slope displacement before and after treatment under different working conditions showed that the slope dis-
placement was significantly reduced after treatment. The post-construction displacement monitoring results indicated that the slope dis-
placement had converged and the landslide was in a stable state, demonstrating that the adopted landslide treatment measures are reas-
onable and effective.
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Fig.1 Landslide panorama
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Fig. 2 Schematic diagram of landslide
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Fig. 4 Statistics of section stability
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Fig.5 Section II- 11’ reinforcement diagram
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Fig. 6 Stability factor of section I - 11> after reinforcement
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Fig.7 Stability factor of section I -1’ after reinforcement
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Tab.2 Mechanical parameters of rock-soil mass
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5.70e-003
8.55e—003
1.14e-002
1.42¢—002
1.71e-002
1.90e-002

9 RARTEMBIFXGEERT)
Fig. 9 Failure zone under normal conditions
(before treatment)

Maximum

Shear strain
0.00e+000
1.95¢-003
3.90e-003
5.85¢-003
7.80e-003

9.75e—00§ o
1.17e-00
1.303—00 o

B 10 SFMIRTEERIRXGEER)
Fig. 10 Failure zone under rainstorm conditions (before
treatment)
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Displacement/m
—3.60e-002
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—1.20e-002

0
= 4.00e-003

B 11 RATRTKEAHEZEGEER
Fig. 11 Horizontal displacement contour under normal
conditions (before treatment)

Horizontal
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—2.10e-002
— —6.00e—-003

9.00e—-003
= 1.90e—-002
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Horizontal displacement contour under rainstorm
conditions (before treatment)

Fig. 12

Vertical

Displacement/m
—4.50e—003
—8.67¢-019
4.50e—003
9.00e—003
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Fig. 13 Vertical displacement contour under normal
conditions (before treatment)
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Fig. 14 Vertical displacement contour under rainstorm
conditions (before treatment)
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Fig. 15 Total displacement contour under normal
conditions (before treatment)

Total
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0.00e+000
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Fig. 16 Total displacement contour under rainstorm
conditions (before treatment)
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3.60e—003
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Fig. 17 Failure zone under normal conditions
(after treatment)
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Maximum
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Fig. 18 Failure zone under rainstorm conditions (after
treatment)
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Horizontal
Displacement/m
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—4.00e—010
—1.00e—010

2.00e-010
5.00e—010
8.00e-010
1.00e—-009
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Fig. 19 Horizontal displacement contour under normal
conditions (after treatment)

Horizontal
Displacement/m

—2.70e-002
—2.25¢-002
—1.80e-002

—1.35¢-002
—9.00e—003
—4.50e—003
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Fig. 20 Horizontal displacement contour under rainstorm
conditions (after treatment)

WA HUS, KR T ORI T 00 A9 B ) 3 7
Iy A TE LN 21 FE 22 k. fE 21 FIE 22 7]
AL, WA BN 5, 76 IR T 00T W3R R B ) o7
F2 0 0.0 mm, 76 F2 R T 00 F 1 3% e K2 10 0 58k
12.4 mm; Z&FH T00 T S RSN /)N, 43 1 il 32 22
ST 2 RIEE TR 3 Gedl R, UARH 2. 3 Ik



ARIUBH : BAERA M AT A B T AR AN B L 7 251

LR US ) lRDTH AR AR AR S O A OB R e
WRRETE

Vertical
Displacement/m

—1.00e—-009
—7.00e-010
—4.00e—010
—1.00e-010
2.00e-010

— 5.00e—010

8.00e-010
= 1A0027009
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Fig. 21 Vertical displacement contour under normal

conditions (after treatment)

Vertical

Displacement/m
—6.65¢—003
—3.80e-003
—9.50e—004
1.90e-003
4.75¢-003

7
1.05e-002
= 1.24e—-002
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Fig. 22 Vertical displacement contour under rainstorm
conditions (after treatment)
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Total
Displacement/m
0.00e+000
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Fig. 23 Total displacement contour under normal
conditions (after treatment)

Total
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0.00e+000
4.50e-003
9.00e—-003
1.35e-002
1.80e-002
25¢-002

- 2.
2.70e-002
= 3.00e—002
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Fig. 24 Total displacement contour under rainstorm
conditions (after treatment)
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Fig. 25 Layout of surface displacement monitoring
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Fig. 26 Horizontal displacement monitoring diagram
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Fig. 27 Vertical displacement monitoring diagram
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Tab.3 Comparative analysis table before and after
landslide treatment
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