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Study on Shaking Table Test of Drainage Well in Tailings Pond
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Abstract: Drainage well is an important safety facility in tailings pond, its stability is related to the safety of tailings pond. Based
on the similarity principle, the dynamic response characteristics and variation law of the drainage wells in tailings pond under
different seismic accelerations and different buried depths were systematically studied by shaking table test. The results show
that when the peak seismic acceleration increases from 0.315g to 1.5g, the acceleration amplification coefficient in the drainage
wellbore increases first and then decreases, and the well wall gradually changes from elasticity to elastoplasticity, and the
stiffness gradually decays. Under the action of 1.5g peak seismic acceleration, the maximum relative displacement of the
drainage well under the full-buried condition is 0.967 mm, which is much smaller than that under the non-buried condition of 5.
295 mm, indicating that under the action of seismic, the tailings around the drainage well play a stabilizing role in the drainage
wellbore, and the seismic performance of the drainage well is improved. In the process of increasing the peak seismic
acceleration from 0.315g to 1.5g, the first-order frequency of the drainage well under the non-buried, semi-buried and full-
buried conditions decreases by 29.17% , 27.05% and 22.74 % . respectively compared with the initial natural frequency, and the
stiffness of the drainage well degrades fastest under the non-buried condition. Under the action of seismic, the strain peaks at
different positions in the wellbore are positively correlated with the peak seismic acceleration. The maximum strain value
appears at the bottom of the drainage well, indicating that it is most vulnerable to vibration damage. The seismic performance
of the bottom of the drainage well should be enhanced in the design.
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Fig.1 Model making process of drainage well
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Fig.2 Measuring points layout of drainage well model
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Table 2 Loading schemes of shaking table test of drainage well
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Fig.6 Acceleration amplification factor of each measuring point of drainage well model under three embedding conditions
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Fig.7 Relative displacement of each measuring point of drainage well under three embedding conditions

2.2.2 JZRINIEMA

S PNAICIETA: S YRR T AR R E LR INAN
FHTEIERRE T . W HEAK I3 BRI 25 53 A o7 & 5328 3
. —ENEENE N 0~28 cm, 55 20 JE
LR 28~56 cm, 2 = 21 & LB R 56 ~ 83
em, A GUME T T HEK I 19 J2 810 B8 #1545

(%Zh/Au)UE%% 3 T3 HE K Ak T Ao T

DU HEZK S 1 2 6052 A 1 249 Bt 25 3t 5 o 3 B e (L 1Y
ST 3 O HE A B W JEE it 5 3 7 i R WA (L 1Y
IR ZE# I iR IR AL . HEKHAE 0.315¢ MR i 3
JEWEAEAVE IR )2 18] 5 3% 1 2 /08 T 409 5177 1 5 4 A 42
LR A B 2 8] 0L B A BRAEL 1/550, 2 B R K T %
PRSERF b T s MR 2 5 7 0.9, My ikt 8 06 {1
TR HEAK I AL T A 8 B0 I H B R 22 ) % (8
1/256.4 , i ad 5 2 18] 057 7% A BRAE , 2 W HE K IO
BSR4 5 2 A 7 o i
JEWEEIAE] 1.5g W, 2L TR T AT B9 HEK I JZ 8]
1L FS AA E— A B R R AL B8 9 e R AE D 1/100,
/INT R A SR R 1852 B8 AR R EL . 2 W HEK O
15 1.5g WA RA B R AFHURETERE .

R3 HKARBEEEMBAHEL(1/0)
Table 3 Reciprocal ofinterlayer displacement

angle of drainage well model (1/6)

ek T8 Z% 0.315g 0.9g 1.5¢

A -2 1.945.5 476.2 454.5
B2 1529.1 256.4 277.8
£ 5291.0 8 333.3 100.0

Copm m—E 1960.8 1666.7 200.0
= 1538.5 2 500.0 1 000.0
% =R 5 555.6 1 .030.9 1.369.9

Y 3076.9 42553 769.2
F oy 2 857.1 909.1 1190.5
H=2 1282.1 1111.1 847.4

2.3 BRImEMERLL S

HEZK 1 4 450 RS LL AR PE I B 8 i,
& 8 FI L 7E 3 A0 00T L HEK I 19 B P41 5 ) Bl
A0 A Hb R R U (T ) 8 KT /0N o i HE K S Y
BELJE. L i 5 i A b 52 om0 {1 1 8% R T 48 K, i
B HE K 78 MR AE R = 7 — 5 B B I AR B 5 4
i o 7E Hb RN oK B W N 0.315¢ HERF) 1.5¢ Y3t
FEr L HEK AR 3 Rl E T80T B — B S R 3 1R
IR TF T 29.17%.27.05% .22.74 % , HE
IR AEAS R TS 0 1 40 00 23 el /N A 32 e R, M



KAWL E RFT FHAKFORS G REAR]]F LR E FA,2025,45(5).

181

BT, 451 £ FROSE A BE B L UK A ) BE Tk B
KX 5 HEK I B RLAS AR A LA — B

MR TR HERH 1 — B B IRBER BN T ZBir
AR A [R] M R T PEE UAEELTS AS [) S T2 ) K

FIIRITRAFAE 25 5 23 TO0T L HEZK IR (9 B R0 i
R IIE PR N T 0T, J8 LA AR AT % K I H
A 5E AR EAE T 2w 1 HEK I P MBS, S BEK
HAE AL AR T IR Sh R4 A IRIR AR

40 = 6 40 - 6 55 6
o Mmﬁi 3 ,—H_mﬁ; 2 4 Iiﬁm
o :Wﬁgéﬁ " 7}“&“'%% b ’ = h
x> —Hr e — [ > -
351 e ZBriett 15 35 _pjl\m;@btt > 5 50 N :p)’lﬂiﬂﬂﬂj » 15
g - = i %1 . \\I>x -~ ]
%3” ; 4§ 1;{,[30» y ~4§ %4& | ?\\ -4§
gl N 3@ S5 138 540 13
N ' =l ¥ t
20F o 2 201 2 35 o 7 12
" o- B & [ §
15— 3 5 7 1 b 10 12 1'4 1 ST 17 19 o1 !
B E R RS AR SR 5 B E R RS
(a) REILHR (b) FETH (c) &HETH

B8 HiXHAKBEMERBIRMEMMERLL

Fig.8 Natural vibration frequency and damping ratio of drainage well model in different stages
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Fig.9 Peak strain of each measuring point of drainage well under three embedding conditions
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