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Fig. 1. Examples of the collapsed large dams.
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Photo. 1. Distant view of Tesero from the Fiemme valley.
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Photo. 3*.  The tailings dams before the collapse.

Table 1 Dimensions of the tailings dams at Stava.

Items & Upper dam | Lower dam
Dam height \ 33 m l 22 m
Elcvation of crest | 1391 m : 1363 m
Length of dam crest % 270 m l 230 m
Angle of dam Slope | 34° 30°

Quantity of talhngs 4 < 10° ton
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Fig. 3. Conceptual diagram of the Stava tailings dam.
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Fig. 5. Chart record of the seismometer at Cavalese.

Photo. 4*.

Scenery of Stava before the disaster.

The tailings dams
locate at upper center.
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Photo. 6*. Removal of sediment accumulated on the bed of the Avisio
River at the confluence of the Stava River.

Photo. 7*.  Frontal view of the collapsed dam.
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Fig. 6. Plan of the tailings dams before and after the collapse.
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Fig. 7. Longitudinal profiles of the tailings dams before and after the collapse.

Table 2 Sediment volume removed.

Slime Dyke Total

Upper pond 89, 898 m? 26, 895 m3 116, 793 m?
Lower pond 52,478 15, 949 68, 427
Total 142, 376 42, 844 185, 220
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M HRD B E, WK 40m, R B=120m X LT, Co=19.8m/s, Q,=28,160m?%/s L7155, &
1o, baRofEM-LipR 185,220 m® OWHNEIEE Q, UK E T 2R ENET 5 &, JEROHkE:
IERIE 18, 25cc &78%0 T DY — 7 fthk & ikil N DD TEEGET — 21378008, %ikd 5 %m@m$¢
JER Stava JILLHH O C — 7 WENCHERIT S0 E LTRARTREL, 2O DOHES OBz k 4
INDYARIES Y *mmﬁwmmm%f&qk&%ieméo%*@;- 2L O PIBIERITE & &0 7o G
kB E, Stava 2 AOBEITIRPINERIZADE L & B0, 1igah~ Buffalo Creck T30
DERLTV D ZOXDICTHRIFRBICIED - 7o DI, KRIETIHEND XD ICERERE MDY, T
WAl THH S,
4. HLOREER

4.1 HFAL&lLREmDBER

Stava DT A Y ¥ 72 A, ﬁh&?ﬁmﬂKCubMTmt®f In Ao 38 O RS PIRRR & 750
(Photo. 3, Fig.3), £ IcT — FEfick s Am% 15T EILVINRTH - foo WIS, FlA
R ORI B AL N T O BIRECH - T, Lrbik mukﬁﬁinfm DT, NEITIERRIDIR
WK%7+wﬁ%ﬁﬂk&ﬁiyMMT§mm%@WMKLTWﬁJOT%50

DAL, GED XS ghrrokgy UKRNSDESH) THREEINTB Y, MoMcBEo Ll s
HooivTiondc, —J5, HRIE, WBESETHE DT Photo. 8 i0/8d & S IC IS 2 LT
D, PAIEREBEDT 2 h3 Photo. 9 (Fig. 7 @ Section 3 OAMI) ICH B X 5 ICHRBBIRITHINE & ¥k 5y
WHITY & o ICHIC IS » T b o TOPRD KO- -BED— T D R i U, 1o Lsisasn

Photo. 8. Layering deposit of the sediment in the upper dam.
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Photo. 9. The cut end of the embankment in the upper dam. (Notice the jigsaw
junction between the coarse and the fine sediment layer).

Teb o &Ml i,

X, RO PKIE, 30 em A S NEAKBHUKEIRETION A D, ENLToKEHNCESE T
B>, KLU DB - W«bmmW@M«iAﬂmf%qf Het i OB AYEAHERE - F I K D K& o
CEMNBTEEND o LD TR FHB TEAER DO N & GBARFEL 1072~10" %m/s) P A LHED
G S OBEHIKO MBI - o K D780 C, HER:Lih oL FhiciKkd 5 R Y N
MBS snThicbn &EBL o0 b, — 7, & alliofhng, AHMC&fﬁﬁKmWL HKifi
2 6 ha FHET/HE O, BN FAICETIZKDGEEY 51, TUKDE <, JLIHOETT D 5078 D O K
MIRIEINTVE LD TH - o

4.2 HRBETHOME

MM®iﬁwmowf RO WMEEGETT - 1o k5% Table3 & Table 4 {2, RS THiU % Fig.

R g e MR O B IROREREIRE & - TV B HS, HERIER GRAB LU R T 1 4) s OorlErE i
évwfm DT, FNEFNILEN BISRIED AT ERLTEY, Dy PP ol Ad: No. 2, 3, 3),
Db (A5 A4 8% No.d, 5) BLODv Pkt (X5 4 28 FICh: : No. 5) [T &
%o Table3 o pH & [LHANE T, SREKID TR LT, 20 RBH TR L 72o LEEEE 01l
SO (LIAORIID 13, 100~150 1S/cm TH - T, gl 1E8% (No. 1) LSO E AT
WaAEEZ NS

U5 LONCRRERIY re W e %, iR ANERNE ETTHER D DRMET S &, AR (No. 2, 3)
T 7.,=1.50~1.55g/cm?, ¢=0.76~0,82, 25 4/~ (No.4) Tt 7,=1.5 ")g/(,m3 e=0.82, A7 AL
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(No.5) Tii 7s=1.44~1.46g/cm3, ¢=0.95 BETH -1 £BL b5, HELANBRERIIMNED
NEBEEEM ¢ & DICEARKTH 208, BHOHMRGBH IR ¢=30"~34", ¢=0 LABELTVB LS T

Table 3 Soil properties.

Sample No. ©) ® ® ®
Station Mountain | Upper | Upper | Upper | Dyke Slime | Slime
-side dyke dyke dyke breached
surface
Soil name Silty Silty Silty Silty Silt Silt 'i Silty
sand sand sand sand cla
(SM) | (M) | (&-M) | (-M) | (ML) | (ML) | (CL)
Gs 2. 61 2,73 2.72 2.79 2.84 2.82 2.90
Grain size
Gravel (%) 25 0 0 0 0 0 0
Coarse Sand (%) 32 2 1 0 0 0 0
Fine Sand (%) 23 66 64 61 3 10 4
Silt (% 14 30 33 37 82 88 62
Clay (%) 6 i 2 2 2 15 2 34
dmax (mm) 19.1 10.8¢ |0.8¢ | — 0. 84 0.25 |0.1
wr, — — — — 34.2 22.6 —
wy — — — — 21.1 18.7 —
I, — — — — 13.1 3.9 —
pH 7.1 7.4 7.5 - 8.3 7. 55 —
Specific electricity 903 175.1 | 175.1 | — 157.3 333 —
conductivity (uS/cm)
Direct shear test
¢ (kgfjcm?) 0.19 0.14 0.14 — 0.13 0.15 —
$ (9 37 33 33.5 — 40.4 36 —
7 (gf/cm?) 1.48 1.49 1. 56 - 1. 30 1.51 —
1. 51~ ~1.61 | ~1.57 | — ~1. 46 ~1.60 | —
Tri-axial !
1
compression test
r_ - — Cu = _
¢ (kgflcm?) — - ¢’=0 0.06
° — — $'= — — =0 | —
8 2.5 )
Table 4 Oedometer test on No. 5 samples.
Consolidation | Dry I Initial Final Water | Coefficient of | Coeflicient of | Coefficient of
load density . void ratio | void ratio | content | volume consolidation | permeability
(kgf/cm?) (gfem?) (%) | compressibility | (cm?/d) (cm/s)
(cm®/kgf)
0.2 1. 440 0.971 0. 769 24.7 1.412 1606 2.63x10-%
0.4 1. 460 0.944 0. 684 24.7 1. 378 2540 4.05% 1075
0.8 1. 457 0.948 0.611 22,5 0. 802 2156 2.00x 105
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Fig. 8. Size distribution of the soil samples.
- )
Sand (No.3) .
©
0.2 B =24 © @

od - . Q
S Taln,B-s:Iuj) & oo'o o

SO $-265 & * o Q.| kgficm?2

) o ° °© o Q15
~ [ ° ©Q2
o o _© e © °03

0 Bpe | o— | l | 1
) 02 04 06 kgf/cm?

p=(0}" +03')/2

= Ol Silt (No5)
ooocta f&wvv Cu=006 kgf/cm?

0 ] ]
0 0.2 04 kgf/em?

p=(0, +03')/2

Fig. 9. Results of the tri-axial compressing test of the sand (No. 3) and the silt
(No. 5) samples.

Hb. LL, BEMCEEIESLD, No.2, 38HE, No.d ova b oEEcH LT3 Wicls
CD &, v ricid CU HEg) 27\, Fig.9 OFEREE. Wiz =0, ¢'=26.5", Y3 a=
0.07~0. 09 kgf/cm?, ¢,=0 THO, EETABLIOLRD/NIVEELBONI . B8, Yt (No4)
DOFEERRDOKERD 5FBKRE (2.0~4.0)x 105 cm/s, FERRTEEL ¢.=0.268 2B/ T %,

4.3 ALRBORE

FLPBEORRBRE UTHELSERZMAL B0, MEOFERPHRICHT BRI F0 L > 10D
o

2) BEH®D 2 HENC 23 mm/day DRSS - 720 (Stava ICE ST OFEZIE Cavalese iKH-T, 7
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AOWEIL, 6 H 12.4mm/day, 16H 2.4mm/day, 17H 23.0mm/day &75 5T 5,)

b) EfF AQKNBEICEDI LTS L. (B4 ADRIKEIZ Photo. 3 1045 X 5 ICERMIICHK -
TV k5 TH5%.) UL, BKUIEEEZLD,

c) 19854 1 Hiclg® OkAF32°C) 0k, BHEHKEMSHEL, L& 2GRAOKRRO—I N,
CNBFAITIE 5 2o

d) bxah2m BRFTHEOTH-T, BAERICH U THRES JUCEBOTERENRE LTV,

e) FLLDATA LD LK ELS LOFEBBER-ETLIOT, X741 LBTH-T0

£) RlEHLD SBEADBBRICHKEL, AV EB LI,

INLOERIESOT, BHITREL. ORBEBIERI N TOY, TREOENOERRETS L
DOE¥D 4D B,

1) BHEFHRES

2m OE LS I X ZFHEY ERMBKED ERIC X DRET Y FE Ui,

2) BMERRETIH

7T AVTHOBERICE - T DIUSE P SOBKICKE 74 » 74 ¥V, DBEKBEfIR £ — 2 — 2 44458
EHULESFZCEIck 3 EX ABAMOEEE, )R 5 4 AR BEKCHRBAT B8R SERTsCE
KEBTROBEE, REBELLNS.

3) HEKEROHZERRH

HKEREOBESARETRAZEBIL, TNDBEEICE .

4) BEMEEToORKERRETSH

FF L OKEBDAIBIZERL, BEBEEDTINDBEELC L.

PLED 3 B)OHIIEBRFLERINTOIRNODO THEEREIMEL, DOBLTERHEDE LUDOBE
FEK - BKBRIBENDLEL OGN B,

4.4 FTADEERIFICKZRBBBOHS

ERo kS, REHEKSBREINT, BRREBICH - L 2 BBHICTNOBEE L LEZXON0T,
HERIC & A LEMITIC X > THREBOFREEEMRET 5.

BHRONKREEE LTI, 31K X I KBPORBIERL D DEFLELONEDT, Fig.7 O
Section 3 2#E Uizo 72, TNROARBESEOMEBEMRER 2 -2 -2 22D LY LEEZEL, B
HEEOMEID Fig. 10 ICRT L9110, WTNOEUBOES, QTN ELDETFLRDIHEEE LUVB)T
NOFELD 4m FERETROEOHREYLEHE) LRI IHEO=T — 2B {{E L

—%, HETOBEERIZ, 4 208REBEICLT, ¢=30"~383", ¢=0~0. 14kgf/cm? OHFHiIcL D,
IEER 7,=1.78gl/cm® BIUOMNER 7.0=2.00gf/cm® O—FHE Ao TEBFORBR (10
Z4HK) 13 Tableb ITRTXHIC, 4=33" TREMAMN (DO —RAETHEETH S, ¢=30" Ti2(2)
DY — A TREERIEB L EDBbhb. Fi2, ZHFERABRIC LS &, BYNTEEA ¢'=26.5" Th-
T, COETRA)DFr — R THELERK FIIISAH, EBRCIIMENC L 2BHHOZRT 2 580D

Table 5 Factors of safety for sliding.

Strength parameters 6 (°) 33 30

of the tailings ¢ (kgf/cm?) 0.14 1 0.10

Location of the seepage (1) 1. 54 1.15 1. 34

water surface (2) 1.33 0.97 1. 14
(3) 1.13 0. 96
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(1)

Fig. 10. Three assumed locations of the seepage water surface in the
upper dam for the slope stability computations.
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Bo BIZIE, YWD ¢,=0.06kgf/cm? TREEMICHEBLILND, Bio~x— vEHANRBTEOIN:
¢,=0.2kgf/cm? (BHOEH) TRHETO ORLERYBRAD S, L L, BEORHEHERLTHERNLD
THERLEIRETH 50

DX, 2m BLPOBEE c=0.1kgf/cm?, ¢=30" TQOBEEMEICOWTRE T2 &, F.=1.14
B LIR2IKETFT3RETHD. LI, BLiFick2MBkED EREZEL, 2h% 3. 56t /m? (=7, ¥
2m) LEST B E, Fo=0.8¢ I TETT 5. BEKEOHENBOERZEREY BELLY, ELEFB XU
RERIC K 2 BBUKEED LR RO WIS RN IS HEEMZ Lt Z X bh b,

TREbL, 5 AEG OB T IEI X » THELEOBRBEBKESRE L, FhAMBHLIEVS BiC
TAITH®D 23mm/day O THBKED 3 VREBEEO LABSEC - T, L& ook iatbiRtEs
TARDWHEI AN EZ SN b, #HETEIZ YV P X DO TEKERKIZ 105cm/s BT TH
D, HRKECHEBICE, Addh2 LR3TEIN, $72, LMo VPEHEIR 25~30mm DT, 17
HOBRIHPBODOWBEVA S, TOMICK2HILM SHELBEB~DEKOBERE GiZE02) 0 i)~
i) OBE)IMEE T S0, HHFABEOR S T b Hiulls & UHBEERD 5> OB HIAKHEYD &1 (Photo. 8
O - v A% Photo.9 DTN E ), HREBICIZEKETBERS - EEZ oMb, DT, &
LERUITRENOERYNE {, ZCTRYDOWREIRETI—REL sk L bEBINS,

R OREGAR 1, BHIBEROBESAFLTORODT, LROHROBRIERREITH S
2, FAPERABHETHEKESE L, —F, £20HBIWCRBAEDENY L IBZ DT, B
2T 2 HKEE S8 LT Icdd 2+ BEBSBER e 2 EZ o b,

5. EHROKTBIE
5.1 ERORTRR

27, RO FREE» S, Stava JIliB 1 3 BHOHSMAIIS BB LM T B, Fig. 11 RZHEED O3
HH - e RHDOEBEERTH 5. RFOHBFIL, EBEOSHRETEBOBENRZIT - 7-MH & ## X
(1/5,000) b MR ERD 1Bl ¢ ®No. ) Z/RL T35, ¥/, Fig. 12 |3 Stava JI[OBEETEIRTH
%o Stava JI[iZ, SEHEIKEISHED O LW TIE 5" BEORIZ—HRAGEL S - T, BODLICITLIEHS
WMNBFITH S, SRIOHKERICIE, BiE | A TROERAME D O REBITRAKSRASR LS,
H1~3{ED R 7V EZOBYEBBURT L & bic, BRI~ L THAEE L,

Fig. 13 3574 Y ¥ 7' X 20 Gl 4 1 E TOHE L RBEMZR LTV 50 JERIZEOHSAHE O
ERAIOMEICA - T, BIWEOHANSH L TES, SR THTY LIS ->TIRVEH, ERBELO
BYHILH LT M A ERT S XS Kth b0 s HKEIhE, Z0E, Photo.5 TAZLSIC,
Stava HIXOHOHITIE2ICERE L. UL, BBLIIRZEFEOSIE-TEY, M bEDIZIZE
AEHB LT, 20T LR, EHRBZORIGICH 3 BEEYLRBICHEI S BB - Thiobs,
REBNDRIZEALRL, POMBEICEATORIEEZBER LTV S, ZOBEWIREIEIZ RO RERME
PRI T TH -1 EILX->THY, BREIIWNIVC LRFEKTOBRBEH 0.5 1GTVERICE
BEORRTHI - LXERTEIEDEEL OGNS,

Fig. 14 [JWiH 102 5 BTE13MEOHIE O MK TH O, Photo. 10 [2MWFHI10~10" AHEDIFIBIRIETH B o
Wit 10" E B THEIZM L RN E# L, BRD ZKE U TERMINE > TWVW3, 2D7%, Fig.
14 T3 10 BiEICH 3~ 7L OBYIIEEFNICH 5 23, EHiZC OBYO EHRAO—E2 5D 121210 THA
IR L, Photo. 10 D X HICZ DA FNR—HEBICEE T 570 COTTF L OEBOE S & NHEORIE
HEEDER 15m BELIZ-TED, BHETORNOEEHBKECEETHEERIZTHE0H5C &
EZRLUTOD,

Wi 130 T € —AOBABEE L T)IEE > TED (Photo. 11), EFHHIDOEIED/NE12#ED Romano 1§
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Fig. 11. Plan of flood marks and the houses destroyed.

T&H 5o Jotiid Romano BAERDBA TV A, FHUOHBRERNOMTO—REWBELIDILLEE -
TED, LEORBOBMAEEEARRERINZ Y 15m BEQCT —FEAMET I L BBL. U
L, B0 12 BEATE TOLEROBAICES WICRIVERNS, LHRBoZzhEE-T, THUS &
DEL, LORETHE ENIEEES - THD, RBHOAHEAS Romano fICERL, Z Cip o] EEREH
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Bed Slope
Altitude
(m) 0.10 \/\
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| io*
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Fig. 12. Longitudinal profiles of the Stava River.

& Fig. 13. Contour map of the area upstream of St. 4.
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100 200 300m
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Fig. 14. Contour map of the area between St. 10 and St. 13.

. /%2 . 5 A{O‘éf N 4 E;
Photo. 10. View of the reach between St. 10 and St. 10,

Photo. 11*. Romano bridge and upstream after the mud flow.
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Fig. 15. Channel cross-sections,

EERINEHEIND 1, BEHLRARMTRE, IIRCHRBEBHEETKE-TED, ZORE
TOXNEEY 5m OFEBENS - 1o

Fig. 15 BEBENE CORKOW FEHERK TH 5. b WM TEER R, £ 0ERNEILERT &
Fig. 16 D TEROXD L 511850 ZENIBW LV DS, WITH 4 5> DUTE 10640 & THImB DS T I - TR L
TWLEAMBS o1, BTEL100 SEE 107 I TRICIHERISA & RY, 10 L FRTIRIZIE—EOX
EVRTETEESRO TS,

—J3, Fig.15 2 O EERORMOEEXE H 254 E D, WEAOBROIE 1/r (r @ fh3¥ER) —3ic
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0Ol  Channel Curvature and the Superelevation 20 R
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L — v v \\-’J \\ /// \V// R——” IO
B I/r \/ H L
00l 20
30 Flood Marks Height
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4 131212 11 10109 9 988877766554 3 2
Fig. 16 Changes in the super-clevation, the height and the cross-sectional
area of the mud flow along the Stava River.
KT &, Fig.16 O LBONOXHIKiib,. TONT,
I/r #io R & L i3, 2hZhiiLBEOHLNERE S
[ S
YUERKHBCLEBKRLTED, HElo R & L3, L M- 1
m
ZNZNKNBEROBB LVEROTHENDER 5
DLT0Z. Ur & H BRBBAMICE-TED, g 17 Desinition sketch of super-elevation
BOBMMNRHOEB SISV &b b, UL, U at the bend of the trapezoidal
EH oXNERBFTLHEVEBEEZRLTNEL, E channel.

BFEICRMERCOREHELTVELEEL OGN,

52 MTEEOHTE

LRI B I BEBEOE L BAVT, BIROW T EEOHE2RS 5. Fig. 15 242 &, BiFE 40 513%
TOFGNEEFERRG, FREOBEMSHE : #=1:3 0=ZARTHELTE 5, Lenau® {3, Fig. 17 D X5 7%
BENEO{RIBE 2BRKNEE LTRREEL TS,

Ernax™ (2 mhg0)U2/gr ovvveneereenin it et e e @
zzic, U: YigiE, v fiREE, ¢ EONMEETHY, 20MORBRRFICRIN TN S, ZOK
BIEMERNE LTRDOONLLOTHIY, BREOIBRICOEAEZ S -TACEBDO LT
30, WEDHEE, b=0, m=3 TH- T, EARIRIZER 2 Emax &7850. TORAL Fig. 16 LBOFERE
BT, #MERETOMEEZRDS &, Table6 DX Sl b, 121U, XKE2~3 CRESENE T
PILTWE, BROWTHERD, WEIOLY EHRTIE 20~30m/s OREWERZRL, ZOTFHRTIL/2LTF
OFEICBBICHL LTV 5B,

DEIC, O EEILPBICT I -OREHRBERELT 50 33 KB~ kI, BROBFRBE
ROSICEVEBE TH - LHEESND L, ZOBBRNTRE,» L, BELNEOHI 1 BEDOKRE
HES->TWVW3. ZDXIBEROEHABAKROZNEBRBALTHEEELTELW, BFO Manni
ng JIOERHARETH 20 LTRDILAXBTOREDHRED > Manning OHERBEYNRT S &,
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Table 6 Mean flow velocity and the roughness coefficient.

Reach (St. No) Mean velocity Eg:frllircl:iigrgx’ts (1r~lo)ughness
2-3 18 m/s
3-5 23
6'-7 31
7-8 25 0.04
8-9 22
9-97 22
97-10 18
10-10" 11 0. 08
10-12 6.2 0.13
12’-13 6.8 0.12
Table 6 [N L7 fHIC?E 50 BiE10K D & THETHER P14
BAFERCA L2013, WHOBHE, RRHE R | .
.
KEEL TV RERID BE s~ eleb & EX o0 /
%o . -
5.3 REAOHKTEROHR Fig. 18. The assumed longitudinal profile
2 AQIEIC X - T Uik, fdo ki, of the mud flow at the moment of

the start from St. 4 in the Stava
River.

Wi 3 fEd & Stava JINEA L, BEROFHICE
ST bDEWFEENE, CCTR, KHE4ICBWVWT,
BACBBROBNUIFRI NI D LEEZ, 2hi O THROMBERMIKET 311 Fus s 70EFICD
WTEET 5,

Fig. 18 KR =AMROIRKIREIIIRME & UTREL, ##id Manning XKTHZ 51, MK OHE
REETEXELDEEZ 5, TDLH 7 kinematic wave JELVEHNS &, THOERDE x TOWR THIE
#®i,

OB L4 0173 TAX (et
or T A =0 )
B ARR0)=60; (0<e*<1) }
=0 5 (—0oCa*<0, 1< 00)f sremrrrnrerrieimriesiit ettt s (4)

OERBD TR ERCE>TRDO LN BD, 1271,

(4%, U*, x*, t*)=(A4/4,, U/U, x/L, Ut/L)sseer-+ et e tes e e e are e (5)
DL A BERTAET - TVDe TTIC, 4y BEFE 4D =0 TOWERE, U BEEE 4, TORHETH
%,

ERoMiI,
HFZ AMU/ZE 4 AF1/3H /3 ittt e e e 6)
THY, SumobiE
tyo= (1= AL3/2)J A3, xpgm ARU/24 (1= ABIZY/AF oviveicniiniennii et D)

TEHALND. KL, RFE s BAREERDLL TV,
Fig. 18 D=AMOGKERE% 3.3 TRO 12210 E 185,220 m3 cZ L& L, Wil 4 TOMHINERE
Fig. 16 O TERITTR LTz 4,=700m? % fl>, Manning OMEERE 0.04icE2&, L=79m, U=27.3
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Fig. 19 Flow depth-time relationships at some sections.

m/s HEo5NB. iz, (1) ROBZREAY, HEEHS—RITIZATMEE LB LT, BEETORART
MR ZHE LR, Fig. 16 D FTRONFICHERTRINTV 3, FHHIZ NS D EHHBE L VDS, F
BRICREEERE-BRLTED, RTIHEBOM FHANOERESES LT &b b,

Fig. 19 [2¥716 4 ~100 XD 5 BiEIc B 1) 2 BiEHRORBIEORENELER L, Fig. 20 JMBOR
BIBEILERL TS, Zhb0NED, HTFFOBRKMER LUBAKEOER S SR EOEAM»E L
WZ &b b, —7, KrEl0~130XEo LikiEmfi4% Fig. 16 »5 500m? & U, BAWEE Tm/s &
RET 3 &, BAMKERIR 3500m3/s &120, WEHIOTOHEMERE (Fig.20) LV 4 LI VHEIKE T
545, LAROHERICX - THIEI0~10 EORRESIIZELL RO G TVE b0 &Yl 05,

5.4 MR REBOBRR

210587z Cavaless D#iIEFICEbLNW BEHTEHEETL, L0 BHO R TER Lo WG 20T
BES 5o Fig. 5 I~ TR LR 120 MRS LR 2 & Fg 21 O ERO LI ITiE%. TOMBEO
BELSHS L TROVDOTHRIIEBRD Ry — Ve -THY, FHIBREORINWECATR—BRy —va
N=LTWDT, BIBOBEE»ONEL TS, IWBOMER IR, 8K 212823550 5345 (TLROK
ﬁ)§TQUﬁ@f§5w,mﬁﬁﬁf@iﬁ@ﬂﬁmﬁofwmwof,ﬁﬁf@mtﬁ%@ﬁﬁﬁﬁm
FREHOKEZ TORMICHALTELDTHAI.

—%, Fig.5 O TFHiclk, BHORABNGYERET S0, EEOEEL 00D (1282257~ 32
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Fig. 20. Hydrographs of the mud flow at some sections.
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Fig. 21. Record of the shock at Cavalese and its evolutionary power spectra.
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Fig. 22. Advance of the mud flow front along the river.
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Table 7 Damage of Japanese tailings dams (Hg>15 m: 1972).
1. Number of the damaged dams

Yea roﬂice Sapporo | Sendai | Tokyo | Nagoya | Osaka |Hiroshima| Shikoku | Fukuoka | Total
~1950 5 24 3 3 5 8 0 19 67
1951-1955 3 ] 3 1 5 5 1 17 44
1956-1960 4 25 8 8 9 0 3 2 59
1961-1965 13 5 6 0 6 6 4 2 42
1966-1972 4 7 5 1 6 5 1 3 32
Total 29 70 25 13 3| o 9 43 244
2. Causes of damage
Flood 157 Earth-| Snow 6 Land- |Un- | Total
quake | slide{ known
Typhoon | Prolonged | Flood [Concentrated Thaw | Frozen Ava- | Snow
Rain storm! rainfall Flow 8 Ice pressurellanche fall 1 72 | 244
142 8 5 2 2 2 1 1
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INVESTIGATION OF THE COLLAPSE OF THE TAILINGS DAM
AT STAVA IN THE NORTHERN ITALY

By Yoshio MURAMOTO, Takao UNO and Tamotsu TAKAHASHI

Synopsis

On July 19, 1985, two tailings dams, used to contain calcium florite waste, suddenly collapsed
above the north Italian mountain village of Stava in Tesero near the Austrian border. Their col-
lapse released an enormous amount of mud that swept away 47 buildings and killed 268 people.

In our field study of Stava, we investigated the following:

1) the collapsing process of dams and the volumes of mud and water released, 2) the cause and
mechanism of the collapse, 3) the mechanics of the mud flow along the Stava River, and 4)

the disasters and the present situation of the Japanese tailings dams.



