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Abstract

For the rainfall-induced slope instability, vacuum drain is set up in the slope to investigate the
change characteristics of the seepage field of the slope under the action of vacuum drainage.
Geo-studio software is used to establish a two-dimensional finite element slope model of rainfall
and vacuum, and analyze the change rule of slope seepage field with different rainfall intensity,
holding time, vacuum drain placement location and vacuum degree. The results show that with the
increasing rainfall intensity, rainfall holding time growth, slope soil pore water pressure gradually
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increased, indicating that rainfall infiltration is essentially a gradual transition of the slope unsa-
turated soil into saturated soil; in addition, the higher the vacuum degree of the drainpipe, the
closer the bottom of the slope, the better the effect of vacuum drainage of the slope.
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2.1. TEWAR

TEH AR IR A 0, YWmy 15 m, BiZ )y 1:1.33, AR E N 18.21 kN/m®, K558 11K 17 kPa,
W EEHE A1 25°, TAFAELA 0.26, 3RMEAEE g 5000 kpa, EAEE ZRECH(2.0 x 10°°%) m/s, Hi R KA
Bk, BAEEM T KA, Hi& s8Nt 1 . HARBE R T KL #h 28 2 5t
1 5E 2 por, 4 MReBR N 3 s, Wil sSAm B an 4 s .

Table 1. Mechanical parameters of soil
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Figure 1. Soil permeability coefficient curve

B 1 TESERYEL

0.45

0.40

ﬁ 035 \

4?11 0.30

‘]_‘:[é
T 025f \

/./

/

0.20

0.15 *

0-10 1 1 1 1
0.01 0.1 1 10 100 1000

FEJF N 7T (kPa)

Figure 2. Soil-water characteristic curve
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Figure 3. Two-dimensional finite element model
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Figure 4. Layout of monitoring sites
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22. TEAR

221 BRAEHTESR

WIEFHES G RN EENRERENES N 6 25 . PN, KW, Bl. KEWN. HKEW,
W% 2 fizme ASCHETE 7 DUAPBE R 58 % (Tt —: *FN 20 mm/d; 0 —: K 50 mm/d; T =: FW
100 mm/d; TAEPU: KEEF 200 mm/d), AT AFEIE Y U, SARFLBRKE 7 ARG 7K ER . i
B RBAN A BIIE . BN K E NES: 4 K.
Table 2. Rainfall classification table
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Figure 5. Drainage pipe arrangement under rainfall
conditions (unit: m)
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Figure 6. Cloud map of slope pore pressure at rainfall intensity of 20 mm/d (unit: kPa)
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Figure 7. Cloud map of slope pore pressure at rainfall intensity of 50 mm/d (unit: kPa)
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Figure 8. Cloud map of slope pore pressure at rainfall intensity of 100 mm/d (unit: kPa)
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Figure 9. Cloud map of slope pore pressure at rainfall intensity of 200 mm/d (unit: kPa)
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Figure 10. Pore pressure at characteristic points of slope under different rainfall conditions
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Figure 11. Slope pore pressure after 24 hours of rainfall under
undrained conditions
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Figure 12. (a) Vacuum drainage + slope lower water level 24 hours after rainfall; (b) Vacuum drainage + slope lower water
level 24 hours after rainfall; (c) Vacuum drainage + slope lower water level 24 hours after rainfall
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Figure 13. Unit flow rate at the bottom of the drain with time
for different drainage methods
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Figure 14. Relation between velocity of drainpipe
with different vacuum degree and time
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Figure 15. Relation between pore water pressure and time at characteristic points with different vacuum
degrees
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