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Performance of drainage nail under rainfall and its influence on seepage fields
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Abstract; In order to investigate the drainage performance of the drainage nail and its influence on the soil
seepage field, laboratory tests were conducted so as to establish the numerical model of the drainage nail, and
define the flow function to simulate the drainage infiltration process, and the drainage water volume and the
changes of volumetric water content and pore water pressure in the soil were analyzed. Results show that the
drainage water volume of the drainage nail increases to a maximum value as the rainfall time increases, then
the drainage water volume keeps at its peak for a period of time; the drainage water volume decreases rapidly
after a while owing to the completion of water infiltration on the soil surface. With the development of rainfall
infiltration, the volumetric water content at each monitoring point reaches the saturated volumetric water con-
tent, and the pore water pressure changes from negative to positive. Due to the drainage effect of the nail, the
volumetric water content at each monitoring point decreased continuously after the rainfall stopped. Finally, the
volumetric water content at each monitoring point was smaller than the initial state, and the pore water pressure
value changed from positive to negative. The numerical simulation results are consistent with the laboratory
tests. Such results show that the drainage nail has good drainage effects, which can effectively solve the prob-
lem of drainage in engineering and provide reference for drainage design.
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Fig.1 Schematic structure of drainage nail
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Fig.2 Gradation curve for the tested soil
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Fig.3 Variation of water discharge with time
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Fig.4 Schematic diagram of meshing
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Fig.8 Variation of pore water pressure with time

S

4 Zig

il T R = N A B AT T K ETHEK K
B S RAE DT EAT R, b T HEKET HEK 8 J A4k
BR8] TR E5E

1) 5 I W P ) PR SEE 4, HE BT HE K 1A W
BER B2 R, S, HEAK SRR — B ]y O
FATEIZ ORI, BRI ES HS , 155 ARk i X
IKABSERL, HERK AT UG R

2) BEFTRIAR , 58I A SR T o7 B AR BR 5 7k R
HROCHIR G HEE A B I 2 | S A HKAT Liss
AR AR . BERT S LS, B T HEKET Y
HERAE I, B AR AR K AR/, =A~ B
SRR A S KRB NTFHIIRARES

3) & FE T AGE 9 5 S, SLBR /K A h 17
ARTE, FLBCSE T AR v, L UK TR T (R
BRI 1E 5, FLBR/K R T AR TG /)N, 2 L ARSR
BUKAE 5E 1L, FLBR K T /Nl AR B 7e ik
IKRETHIHEARVE T, 45 W i) s Ak FLBR K IR
KRR,

WAl R TEREI 25 E T KTl 2%
S E A 7K 38 KL K g A8 R fin AR
P o A DA T 558 A B2 5 T A 2R ] 5 A 4D
TAAB T S E B HE K BT AR AR i 1
HARRE X,

(1] BARE, Bk, SRR, & —FhH Bk B0 3 /K T HEZK R 48 . CN205474898U[ P . 2016-08-17.
[2] Frab. S PRKET mRHEKR AR ZEGAR )] EE S5 5™, 2020(9) :215-216
[3] sk&EH, FREE, NEN, 25 N HEEE S IR K SR B B HEK AR R 5T [ T]. A @ B4, 2013, 30

(10) :86-91, 140.
[4
[5

[7
I8

] ZIMZE, RIKAE. 2\ B E VB s K SR SR B HE KR I8 2 i [ 0] sSd i, 2019(21) 1 124-125, 127.
] RALEY, 08, SRS, 55 —FEALHEK S5 AL K HAHRK PERERIFR )] . BRiE 24, 2017, 39(7) :151-158.
[6] FB—MG, ¥AnW], Zanky, . —FRiBUHOK S50 R HEK BRI ZE[ )] . Bl 2=4, 2019, 41(4) :133-141.
] M5, WAL, #ar, 45 BB HKATHEKOB RARR K E MR [)]. T ESIERE, 2018, 39(4) :8-13.
] A NI E AR, £ TR kbsiE . GB/T 50123-2019 [ S]. dtat. sh E &I H AR, 2019.

(RfEHIE: FERE)



