55 44 B55 4 ) K b PR A Vol.44, No.4
2024 4 8 H Bulletin of Soil and Water Conservation Aug., 2024

T 5 2 5 AR + 8 3t 45 G e 3 P4 7 9 7K S W
%{H%mtmz’ /12, ﬂiﬂ/jﬂ 1,2 ﬁi?ﬂﬂ%l’z, %ﬁﬁlﬁ

(LARM K2 L4 MRS58k 2% B mi I 3501085 2,48 M K2 i HE A M a2 I LI R, fEE RN 350108)

T OE: [EM] BT TR AT A3 R0 A B R 48 R b BT 5 0 8 AN AL, k2 b X b
JBE R 1T WAL B R T TR AR SR AR 2R . [k ] BT 2022 4R 5 F 26—27 H A& A kAT RP
b X R 58 W 475 R 14 T 2 DA S A 0 I S O R 3 b T R R N TR A B R 8 R
HEAK Ay 1F 5Kk T3 AL B K R g % 8% s R0 R T 45 W00 ke R AT R 8 I L [RD B, 25 A BIR T R PR A AN T
R FT o T R K A B S, LUK A B LA A 3 . (4520 ] 7058 0 I 0k 308 A9 7 8, 1 AR A PR R & k%
TR K A LR T 1 4G T R T RN 5 i A5 A A B K/IN R B R B T < P = B
74 7 B SR B R VR AT FLBR /K R 1 B B0 i 3% KOF iR B R R i 3 (AR W 2 TR B e
120 cm &b 19 FL B K FE 7 18 55 A T A U B 0 FLBR K R (8 KL 3 AT 82 T Ad 1) £ 28 8 T 1K L TE ik
T A i ER R KA B (A A L R S b T X — R (S50 ] AR TR RR R RN A 0T, 3
TR AB L B B A EL BT 9 0 il R R G . A B R EZ BT RE LR IRE B S
MWL EHRENL AR,

SR DAL 5 K SR s A BUE R

SEEARIRED: A XEHE: 1000-288X(2024)04-0135-08 FESZES: TU413, P642.2

SERS L WG OE, WSO, ARIGTR, SF. AR i A R AR - Bl A D7 e i R A K SO R [T K A AR R R
2024,44(4) :135-142.D0OI1:10.13961/j.cnki.stbctb.2024.04.014 ; Lai Zengrong, Jian Wenbin, Lin Yunzhao,
et al. Hydrological response of granite residual soil slope to short-duration heavy rainfall [J]. Bulletin of Soil

and Water Conservation, 2024,44(4) :135-142.

Hydrological Response of Granite Residual Soil
Slope to Short-Duration Heavy Rainfall
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2.Fujian Key Laboratory of Geohazard Prevention, Fuzhou University, Fuzhou, Fujian 350108, China)

Abstract: [ Objective ] The infiltration laws of slope soil bodies under short-duration heavy rainfall were
investigated to reveal the causes and mechanisms of geological disasters in order to provide a scientific basis
for the formation mechanism, early warning, and prediction of geological disasters in the region. [ Methods ]
Regarding the shallow flow-type landslide event induced by heavy rainfall in Wuping area, Longyan City,
Fujian Province, on May 26—27, 2022, an in-situ artificial rainfall infiltration test was conducted at the
typical landslide site of the geological disaster area. Systematic observations using monitoring devices such as
soil moisture meters, tensiometers, pore water pressure sensors, and rain gauges were conducted. At the
same time, finite element software was used to simulate the rainwater infiltration process under different
rainfall intensities to deepen the understanding of the infiltration law. [ Results ] The increase in volumetric
water content of the soil was greater near the surface of the slope and decreased with increasing burial depth.

The infiltration rate of the slope was fastest at the foot and middle of the slope and slowest at the top of the
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slope. Under the impact of short-term intense rainfall, the pore water pressure increased gradually, peaked,

and then stabilised. Notably, the pore water pressure at a distance of 120 ¢m from the slope surface was

higher than that at the other two depths. This may be attributed to the lower permeability of the soil layer at

this location, which resulted in a relatively stable water level. The numerical simulation results reflected this

pattern effectively. [ Conclusion] The infiltration process of the slope soil is extremely complex in the case of

short-duration heavy rainfall and plays a crucial role in triggering geological disasters. Its infiltration

characteristics are comprehensively influenced by multiple factors such as rainfall intensity, soil layer depth,

and permeability.

Keywords: in-situ rainfall simulation; hydrological response; infiltration; numerical simulation
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Table 1 Physical and mechanical parameters of

residual sandy clayey soil
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Fig.2 Variation characteristics of dry density and void
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1.3 PEMEBRENRS

3 56 BT FH 00 S0 £ 95 BT A N TR T AR 4L
BB IR AR R AN 3 Ay . SRR AT R Ah it W %
WIS BT T — AR Tl 5 T2 i F 4 2%
57 e B T A N T T R DL L R T AT L
BEEHRBL KSR OKER REE R EET
K I KR BT S AR, T T
BEFNYREI L B R SRk 7 e A AN e AT 4L &L OF B
KA % ] R AR T 4R b, % T A DR AT DL
SU I i el R U N o R S L
74 31 T D0 e T S 2 Y e R 8 K /N . AR IR
Kot T 360 T Y 00 £ D i Ay - K o B L FLBR K
IMEIEES ik 1t . K AR IR AR LB K R D) 1%
AR K IR T 3 AR FENRE (K15 AR S8
PEWLFE 2) .40 518 40,80 1120 em ., 343 5l fid & —4~
G RARAL , FEBAT S 43 2 O A A% R i
B I R T R IR RO TR e Ja L B AT IR 46
5,

x2 HBHRBMUBFEABR-EX

Table 2 List of instrument usage in field test
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Fig.9 Pore water pressure cloud diagram under different rainfall intensity conditions
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