ELSEVIER

Contents lists available at ScienceDirect
Engineering

journal homepage: www.elsevier.com/locate/eng

Engineering

J »

L1

&

News & Highlights

B LR RN B S5 R RNE TR
Jane Palmer

Senior Technology Writer

201941 H25H, A7 T B VE A & 3 T £ M aE
Corrego do Feijaokli i) A MUK AL T R AMEPERIIRIR, T
TR BRI AR (B D, 15YeiREE K237 AIE
T2, AEZS o b s B R I E 2 —(1,2].

BN 2 KA AR b = A IR R, R ILBR I T X A
M DA B RWE R Z . B LR —A
BARFTER B Il— A 2 —HE R E IR,
BE & Y E) RN, X SR e R HE R . P R KT AR
N EIE FHELE ) Corrego do Feijaol™ L iiF K= 87 m,
B TIE1.3X10" m (R3],

HYEH, R HINR A 5 kRS 4]. InE R
BRI R G0 TR #04% Shahid Azam 5 B K i
BeEAF (BT IMERETEY) M5 TRITQiren Lift
20104F X A HUE 4 K (1t R HEAT 1 T2 I 55 (4],
RIAE LI, T 1/100/ B3 5 518 4014
B 31.2%) P, M2, &5E /K
BN Z—

Z R R R S BB Ut . XL v] Re 2
AR 25, MR P RE S SR B R I R FL b i U AR SR
By, i PR I 7K PR TT g 42 5 UK B i 7K R 4EAE 1)

BE1. 201941 H25H, A& T E iz Corrego do Feijaok JBH W (i kAb) s, SE— WA FRIFIAR M T, ER237 NIET,
269.84 hm ) T3l 5%, XA s F e sean R Ik A —. I SRIE:  Vinicius Mendonga/Ibama ( CC-BY-SA-2.0).

2095-8099/© 2019 THE AUTHORS. Published by Elsevier LTD on behalf of the Chinese Academy of Engineering and Higher Education Press Limited Company.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

: Engineering 2019, 5(4): 605-606

: Jane Palmer. Anatomy of a Tailings Dam Failure and a Caution for the Future. Engineering, https://doi.org/10.1016/j.eng.2019.07.009



2

L, NS EUd ERKR R R SEEN TR A
o) XTREIM TR, EEAGEE RIS
R FECRHRIM M R R[S, EAAEE T ERIR LR
Mefa, EPEYE NI IZE R s R, JFeE
TR A A RIUE B AT 24 5 AU LA H R A T b
[5]. #hdkiE, 7EMBERTHLNH B, AR T A4
WSR3 BN EHAL[6].

B T BRI AR i 41 4.8 X 10° E TR, FFiE
1o F P T AT B A oAt LA B AE 3 AR REER AN 7], X
Py R ML AR A BRI TR T SR EUAT 3. 4H, EBRR
W5 &EHEFES ACMM). SHERE RN (PRI FlH
A EFEMLE (UNEP) XF4BRE™ LRl 77 3 it 3k
1T TS 2 (8] WA I H 0= N B Wit i 22 4
VR B S, — N E BRAR e, ZAsifE & TR R
WL, A2 T EE E N .

AL VP[RR RBT AR AR 2 ICMMEK 531 1) 52 i) 14 B
e, I ER SR EEER™ LR, ” ICMMEE
PATE Tom Butleror, “FRA ARk 7 E 15825 8%
bR

MO sETE B MY AR, T EN A
WA TR LRI SR AR R S5 (1R, A5
AT RE S ECE BRI EK. BV B TREZN, W3
HRA R, KEBo AR B Il —— X — i
BEFR WAL, RN T ORI AR ) IS () K 7,
FEHGIN T ORI 5 FMB ER I AR . £ Azam AT Li [4] 2010
SERIWF A, ARATTFE X 218 AN I e ) A A A o R
W, R BRME N — AN LR A, BN
S [ TR K T 38 0. 7E 20004 LART,  25% 0 55
TR A I 20004 LLE, Lol BT £140% [4].

“CEICEEN, XE—ANEAREREWNA KW
L, 7 Butlerift, “ AAITR] g2 950004 — 38 (1) S AF it
XKL, AH AR 22 A W W 31 AF 104E 5t 2 H BL50004F —
B

R R YUR AT REZ R 52, (H 5 SRR CH
Mot R A FH RS SEHOK R G ST IE M A5
S H A A B it VA% BTHIZ AT, AT PT AR IE N T3
TR 2 AR S E IR

2R LRSS TR, RS RGEH
Hl 3 AEBilal Ayyubtit: “MNAERE, FRATEFFEHRBN T
MAE1.3X 10" I SER B 13, X2 — R EE K.
110 HL AT CLRARATERE, R i 1 & R 5 e 3
SEAEA 7

T 4H O AR AR AL BT AE R, 3% [ oK TR T
2 (ASCE) 20114 oL 1 i B A A 2= 5 2
(CACC). Ayyubse i%Z: b1 23 B 46 i L FI AT AT 3 6,
2R R W R BT RIMGE, B B R AR T
HAMEARACA G HIRE PR . XU o B AN T
RIAZAL o

AR AT e L2 A7 s i F . N, AR
F UYL, R 2 B R VO A AL T R . 2
TR R AR, WP BT e AR R IR AT ER,
XL R I R G, WRAKRS, MR
S HEK R LRI BETH I B IR AN IR O 1 RIS AN B 4 i g 3t
JK[10]. Ayyubft b [R5 R F AL RE B E, H
B IEAE U A e 7K A it Bk R 0 O VB E 5 1

Ayyubi& /T Climate-Resilient Infrastructure: Adap-
tive Design and Risk Management W) %i’g, 1X/&CACCHE
20184F W A T, O Ol PR R TE A XU B R
S RAREART 5 B A E BE 1 AR, TR B T
ASCE#BERE, MRS E EH ZAr P 2K, AR <
5 AH 5% 6 35 1R P RF S R A WO o) GE AR v . Ayyubid, X
T LA AT RES Z2 LA B VAR 8] 4 RE e Rl  IX Bk
TR AR TT I8 AR I 5 E PR AR AL .

2 ARl — AN AT e Al 25 i DA 1004F 1 37 15T H
INf, AT BT R B T A R AR A . H
XAl T BT ] e 2 Bl A TR = SR HEBU AR AT B
AR SRR N D BEIRAE SRR A K, Al
Wi 2 BT AN A . CACCT M i AR S 2 45 B T LAF
HPHEA-ATHE, WERHE SRS SR E
Mo Ayyubii: “THNiZA N ERIDIRE, X0 R 2
DSBS, HANTEIRER, XREIRAT AT LUR ] ) 4%
NGRS 31 Y 11 =

BORAG & T B R AR MR R, A AR
17 ABAE AR WA GE 3 o 2 R U AR AL B 6 A AN
BB RS I AR AR B T S, R R TR
R WUXFER)S) S 55k, XU SR Bl B . Butler
Yoo HE R ERNE S 2 R A E AT A

References

[1] Policia Civil registra 237 mortos identificados ap6ds tragédia em Brumadinho
[Internet]. Belo Horizonte: Jornal Estado de Minas; 2019 May 7 [cited
2019 May 23]. Available from: https://www.em.com.br/app/noticia/
gerais/2019/05/07/ interna_gerais, 1051902 /policia-registra-237-mortos-
identificados-apos-tragediabrumadinho. shtml. Portuguese.

[2] World mine tailings failures—from 1915 [Internet]. Maine: World
Mine Tailings Failures; [cited 2019 Mar 1]. Available from: https://



worldminetailingsfailures.org/.

[3] Petley D. The scale of the tailings dam collapse at Feijdo mine in Brumadinho,
Brazil. 2019 Jan 27 [cited 2019 May 8]. In: The Landslide Blog [Internet].
Washington, DC: American Geophysical Union. Available from: https://blogs.
agu.org/landslideblog/2019/01/27/brumadinho-1.

[4] Azam S, Li Q. Tailings dam failures: a review of the last one hundred years.
Geotech News 2010;28(4):50-4.

[5] Santamarina JC, Torres-Cruz LA, Bachus RC. Why coal ash and tailings dam
disasters occur. Science 2019;364(6440):526-8.

[6] Darlington S, Glanz ], Andreoni M, Bloch M, Pecanha S, Singhvi A, et al.
Brumadinho dam collapse: a tidal wave of mud [Internet]. New York: The
New York Times; 2019 Feb 9 [cited 2019 Jun 5]. Available from: https://www.
nytimes.com/interactive/2019/02/09/world/americas/brazil-dam-collapse.
html.

[7] Londofio E, Darlington S. Dam at Brazil mine could burst soon, officials warn

[Internet]. New York: The New York Times; 2019 May 17 [cited 2019 Jun
5]. Available from: https://www.nytimes.com/2019/05/17 /world/americas/
brazil-mine-dam-collapse.html.

[8] Professor Bruno Oberle to chair independent tailings review [Internet].
London: International Council on Mining and Metals; 2019 Apr 24 [cited 2019
Jun 4]. Available from: https://www.icmm.com/en-gb/news/2019/chairof-
independent-tailings-review-announced.

[9] Pendergrass AG, Knutti R. The uneven nature of daily precipitation and its
change. Geophys Res Lett 2018;45(21):11980-8.

[10] Ghanbari M, Arabi M, Obeysekera |, Sweet W. A coherent statistical model for
coastal flood frequency analysis under nonstationary sea level conditions.
Earth’s Future 2019;7(2):162-77.

[11] Committee on Adaptation to a Changing Climate. Climate-resilient
infrastructure: adaptive design and risk management. Ayyub BM, editor.
Reston: American Society of Civil Engineers; 2018.



