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Analysis on water damage mechanism and influencing factors of
embankment slope under rainfall
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Abstract: In order to clarify the influence of rainfall on the seepage field and stability of embankment slope, the mechanism
of embankment slope water failure and its main influencing factors were studied. Under the specific control conditions of soil
quality, compaction degree and erosion infiltration time, this study explored the erosion damage of subgrade slope under rain-

fall through slope model test, and then combined with GeoStudio program to find out the seepage field and stability change law
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of subgrade slope during rainfall. The results show that in the process of rainfall. the slope surface is scoured by rain water
and the external structure is damaged, while the internal stability of the slope is reduced by the seepage action of rain water.
The two effects from the outside to the inside simultaneously lead to the overall damage of the slope. With the increase of com-
paction degree of two kinds of soil slopes from 85% to 95% . the erosion amount of sandy soil slopes decreased by 46.18% ,
and the slope safety factor increased by 13. 74% , while the erosion amount of cohesive soil slopes decreased by 33.70% , and
the safety factor increased by 10. 21%. With the increase of rainfall time, the scouring depth of cohesive soil slope tends to be
stable in the later stage, while the scouring depth of sandy soil slope tends to increase; Under the same control conditions, the
change of safety factor of cohesive soil slope before and after rainfall is smaller than that of sandy soil slope. Under the same
control conditions, the water damage resistance and overall stability of the clay soil slope are stronger than that of the sandy
soil slope. The research results are helpful for more comprehensive understanding of the water-damage mechanism of the
embankment slope and the influence laws of the main factors in the process of rainfall, and improve the stability of the road

support.
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Fig.1 Simulation of slope erosion model Fig.2 Slope physical test model

]

1.2 R HE

BT RIS [R] 5 A vhR K S ML, vk BOEL P R ER ME 2 R G - R AR IR AR S AR
PP S SRR R R 1 R, IEREMTEE R N 5.83X10 "m/s, @t & Bk 58 K B A2 e
7K I vh R IR 2 0.015 m/s,

A1 LHOMEANFEAK
Tab.1 Physical and mechanical parameters of soil
+ B WIS/ % WM AKE/ Y% EE/ (KN m?) K5 11 /kPa FEHER /() WRR/ Y% R/ %
Wi+ 85,90,95 21 20.2 19.3 28.6 28.8 20.2
Bkt 85,90,95 36 18.9 32.1 29.5 31.4 19.2
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Fig.3 Erosion state of cohesive soil slope at different time
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Fig.4 Erosion state of sandy soil slope at different time



418 L S N S S 2021 4f

H R 3 B 4 BT RLE Y K G 2 ) i R — AR R TR R . 0 T A i K I8 R K A T 2 TE K
L R [0 014 7K 5 LA — 0 o ) 3 T, K I T T . Y PR s R 3 min B, 2 R B R R Bl
B 1R VA ) N T = < e w7 U (1 A IS A o1 S R L B T 7 e w5 £ 2 3 o 2 NS e R SR L7
6 min A 3135 (432 Pl K B 2 AR WA, P T8 0TS S L KSR A o i A e e ol CHL S R o S R R 97
K, B E DA B P 5T RSTS84 o B B 35 2 9 min B, ki) B0 42 B0 ™ EE L AR R JRC R Hh K i
T ARG BT RTIE SA oh i MRS, S EOK K IR T el e . TR A AR DR 0 v R ok
B . X EE 2 ASREA A wp il i FR AT LU M 0 G Al 0 R AR X T R A B ) A 8, P 1
00 398 5 TR 0 e R R O 4 K 0 5 O P I TR W A SRR B G i B M b s s v e b R AR R 3
B AR oY Waata o =ik 1= 8= IR o e ) /A (=92 7 N s SN OB TAR 25 A TR 187 ) 7= W N IR YR 71 S i
Vi) P 10 IR SR A A0 0 e ) e R R v T Rk
22 RERGLERNT

5 Ry 2 A SRS A8 4T f) e O B X BTl . DAL 5 RT AR S 338 A (85 06 P S 3 ) el U e K L
YO (90 Yo 2B L B T0 (95 Yo Fe 52 B wp il R B fe /N . BT 5 ) ML 5 b) AT LUF o 76 A [R5 Ak,
S RE R i I v R R RN . R SCEE Ry 85 Vo B, M A i Bk 5 R0 M b 0 A% W0 A e R S 20 4y
B2k 29.188 mm M1 37.467 mm; X K5 i 85 Yo $ETHE 90 Yo i, bk 4 i B 55 b = 0 B A I e 1 el R
FESFBIE 5350 24.325 mm Fl 29.426 mm . B 4 300 38 b Rl R BEAE R SCEE Ol 85 Mo i BE A KRR T 16,6724,
0 e IR T 21,46 %05 24 FESE B4R T 28 95 Y0 At S8 3 11 33k A1) b Bl 3 38 e /0N o 8 4 3 30k v O 8
TEFESEE R 85 %6 LAtk L BEAK 133,70 %6, MM BD P - 0 33 W B AR 1T 46.18 %6, XoF B o il % B8 19 [ I &2 7T LA
oL 4R R S BB S A RT3 0% e e R BE , EL O RD M i 3 A BT el P B R T T A £
SR 3

50
7 95% 5k
R JE5
40 - B 85%/E
£ ]
g 3 3 kS <
<30 5 H B
iid K] % K] K] X %
] % ] s Sl K
%00 ) 7 5 “EN “Ef7s )
= 3 <3 K R B RS
= S=17% % k3 KE 8 A &
SEZ% %5 % SEP k- %
CH & %% 3 SE0% K| 7%
102 B 7 % e B %%
g NElZ% X & SE1%% RE ] %%
SH % o SERS <El% %%
0 RELR % & L R REL & %
4 5 7 9 1 2 3 5 6 8
S 5, LI A5

a) Fhitkt b) Wbt
B 5 AR & &R R R E AL B
Fig.5 Comparison of scouring depth of each measuring point in the model
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Fig.6 Variation curve of the erosion depth of the slope model with time
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Fig.8 Contour map of pore water pressure in different periods of cohesive soil slope
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Fig.9 Pore water pressure contour map of sandy soil slope in different periods
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Fig.10  Variation curve of pore water pressure with time at each monitoring point
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Fig.11 Variation curve of stability coefficient of each compaction degree
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