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Abstract

As an important part of mine production facilities, the safety of tailings pond dam is of great signi-
ficance, which is not only related to mineral development, but also has great potential harm to the
residents’ life and ecological environment in the lower reaches of the reservoir area. In order to
ensure the safe operation of the tailings pond dam, find out the location of hidden dangers, buried
depth and compaction density of the dam body, on the basis of analyzing the structural characte-
ristics of the dam body and surrounding environment, combined with the nature and characteris-
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tics of hidden dangers of the tailings pond dam body, the transient Rayleigh surface wave method
is selected for detection. The research shows that the transient Rayleigh surface wave method can
effectively verify the distribution characteristics of the compaction density of the dam body and
determine the thickness of the covering layer, with high longitudinal resolution. The research re-
sults can be used as the basis for the safety evaluation of tailings pond dam, and provide reference
for other tailings pond dam safety evaluation.

Keywords

Tailings Pond Dam, Safety and Environmental Protection, Transient Rayleigh Surface Wave Method

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

B U R AL 2 R BT B R IR T4y EE AL 4y, 1L 22 A A R P Y VA LT 5 R 1 2
FRIE. A PERMER D L AP B i B R 5y, HHVAR R e e R BT PR, — EUR A0
Sk, WX FIFIERAE . SR ER K] 2], ARIERR FERZs, TRV EIE
AR, DR RS LR, SR Ik SRR R =M. AT
IR TREEIR LR YIIRFIAR . R AT R I F B, MIIREAR B & T 250w 2038 (3] [4].
AR, B TAREARNRIE, AP ARUTHEL, SRR B e AW, TR 2 i T
A e 35 R i L

TELRA 2 FE R MU T T b, W SR B2 AP, R HCR PRSI s, BWRY E
SR BT . PRINGE AR, RS BRI TH i A5 R WL 25 B 40 AR AE . 1) 43 W e v
PRI ST A R B e A S TR R, AT A R PE 22 A PR R A 2

BT 7E f R A2y, B R R SR/ . (50 U S i, RN B 1 TLAE R A5 S AT
BORIR IR, KRR T T BIRRE A, Wl V2 o7 P A MR ph 3 42 R0 A 5% Hb 7 R o P 4 ) 145
BT E[5] [6] [7].

2. TiRtRR

R A R R, XA A L2 A R RO © BRI LQ™), @ H=REFN
B EQ), ® TFEEENEAMLDAEEK). @ PRILIEK). FiA&E T 2ED T 1) B
Q™). #Witf, RRMERE, By UMt E, SHEPRS, FEk. 2) MihQ™): #HiB -
W, BEEDIRAS, LRSS, DIEDCEE, WItERSE, TOREEGE. 3) sRRAEY A (K): dE DXt
Bl %2 JE FUIE e R R YRR S S AR L, SR, AT A . 4) TP RULIY S (K):
ZEE RO, WERME, B, TR SR, R, SRARE.

VIR DT 12 SR A B IE) ik 22 A 9 SLp PR3, Sl . W e N DOR BRI B ) 23
[F1) B R 5] A KA AREAC I B0 e e AR 1L 5T 1) R Ao AR B (R B A 18 AN AR AR IS 0L,
A DY R SR K KA B 0 S5 AN A b B B IR AE B T B R B BR ) B o 2 S 0L
ARk SERRALTR BRI & s ALY BB 5 S5 A7 AR ) S (D B ) 2 Ve R 22 5, AT B8R ] 2
PR TR T JBE 72 S 8], g St W b T M) T BV 4R 1 17 A M) ) S BR ) B SR A

ik

DOI: 10.12677/ag.2023.134035 358 HOERAL R


https://doi.org/10.12677/ag.2023.134035
http://creativecommons.org/licenses/by/4.0/

iy

3. WM ER G ESHEAR

I s R T 52— R P T 020 ) S R A, MEAT TR R A DB R [9] [10]. 24
LB AAE RN, — M R B, BT HTOH R BRI A . M), SRR, ¥
FEIRBE AT, R BRI &0 T P WGBS SV (R T EF T 14 i)
BB TR, I R — R R, B BT [ R W IR R, RIS N
FEREUE: R 8 LT TR BRI A A O 5, o T O R A 2 T VA P 6 47 R R 0

B RN R, B & P, (R SER T S, ANE P . S
By RIEIEN TP AALRE. 5 Miller (1995)11H5, HATEURFISEEE I AN: RN 67%, S i 26%, P
AL T%. BT, AR AR B ¢ (R ATATE. P S S U, i T BRI AL,
E%ﬂ&%ﬁ;&ﬁ%%&ﬂ%,M@%%Moﬁ%Rﬁ,m?ﬂﬁﬁ%#ﬁ,ﬁj?%m,wW%ﬁ
WAL . AT, LRI L, BEUCRIEIRANS IR R SR, BRI A B
SRR E R TIHEL] [10] [11] [12], AR KB, 9% K (5 RIS AR e S T S VR A
R ARAAE BL[9]-[14]

R T TR BERT , RS T P — MR A T R Rk EAR A 77 %, fEM T — e
P A A0 R LO] [10]. LIS RSV — S B BT — WU A, C BT B AR (1) s HUE
(A, AR

F(0)= [ fi(e)e™dr G.1)
PSR E S A SURBE Ax O A B, R R B (S £, () A
Fy(@)= [ fi(r)e ™ dr (3.2)
AN A FAERRE B /0, HISRHI R, 3230 KR
Fy(0)=F(@)e™ (3.3)
Vi () RSN o WIS, BT, E 5t S
Fy(w)=F,(w)e™ (3.4

Kb @ f& F, () B F () Z IR, RAERIRRIE S T A0 [15], B H = 4, /2=V,/f » {35
(T (R
Ve(w)=2nf - Ax (3.5)

MR B3, RERGE AL B PIRUEIEE R Ax AIRE— PR ARG ZE, AT DASR H AR — A0 FR A i
Ve(@) [13]

Hi BN — i A AR — B, BN IE AL e 4t A S IR I 13], Sl 25 A OIS
Yo FEIR)Z TREEIIR A, R B M T 8 A0 — Ak, AE ML BV IR LB DT 1], BL— 8 B A ER Ax 1
N+ DA BRT AR NAx KV B A S A B A R R 131, AT R0 i ) £ b F) A% 38451k
SrHTHt A R B A DL 13] 6

4. THEMERFMER T
LRI, AV BRI TTE R SWS-6 B TAZHIHR 5 TR, RASHEY 24 18, WL

DOI: 10.12677/ag.2023.134035 359 HOBRBL 2RI


https://doi.org/10.12677/ag.2023.134035

Biy ]

PE 40 mo N T EE SR FEIUEA, EERRE S 2 m, WIEENEE 40 m, LB 10 m (WAEEHE, %
FERIBE 0.5 ms, SKFEAEL 1024 4~ RN FEIUAILAG & 4 22, MLATE K 1 pos.

Figure 1. Layout plan of survey line
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Figure 2. Surface wave velocity profile of 1-line
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Figure 3. Surface wave velocity profile of 2-line
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Figure 4. Surface wave velocity profile of 3-line
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Figure 5. Surface wave velocity profile 4-line
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