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Synopsis

Sediment caused by a landslide sometime advances onto a channel and forms a land-
slide dam. There is a possibility that if the landslide dam is failured due to overflow
érosion or other causes, flowing water containing sediment is discharged to cause great
damage downstream. Thus, hydrographs to cause great damage downstream sediment
outflow caused by a landslide dam failure were prepared by mean of simulation com-
putation and charts to determine the peak discharge of the sediment flow. The time
when the discharge needs to get to the peak was determined on the basis of the results
of these computation.
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CriEE by EE | AR WK | T | ROHE | BE HKE | FLIH- TR | RS R
CASE| | EEL | O | GE | Bwe | WE | FEE | KR V) | ) (n°) | B
‘H(m). (m) 1/11. I (m?/s) Do(mm) | (m%) S(m2) (hr) (n2/s)
1.0 2000 |100.0 | 1/2 | .10 | .1 | .25 | 2000.0 1600.0 240000.0 4800000.0 | 32006.0 | 266.7 0.45
2-/ 20,0 |100.0 | /2 | .20 | .1 12.50 2000.0 1600.0 240000.0 4800000.0 | 32000.0 | 266.7 0.35
3] 2.0 1000 ] 1/2 | .10 |10 225 2000.0 1600.0 240000.0 | 4800000.0 | 32000.0 | 26.7 1.46
4.0 2.0 |100.0 | 1/2 | .10 |1.0 2.50 2000.0 1600.0 240000-0 4800000.0 | 32000.0 | 26.7 1.07
5. 20.0 -t100.0 | /2 | .01 | .- 25 | 2000.0)  19600.0 | 2940000.0 | 58800000.0 | 392000.0 | 3266.7 0.78
§ | 20.0° [100.0-| 1/2 | .01 | .1 2.50 2000.0 |  19600.0 | 2040006.0 | 58800000.0 | 382000.0 | 3266.7 0.60
7| 20,0 |100.0-) 1/2 | .01 |1.0° .25 2000.0|  19600.0 | 2940000.0 | 58800000.0 | 392000.0 | 326.7 | 3.01
8 | 20.0 |100.0 | 1/2 | .01 |1.0 2.50 | 2000.0| 19600.0 | 2940000.0 | 58800000.0 | 392000.0 | 326.7 1.89
9 | 2.0 |100.0 | 1/4 | .10 | .1 25 2800.0 1200.0 1800000 3600000.0 | 24000.0 | 200.0 6.70
10 | 20:0 ]100.0-) 14 | .10 | .1 2.50. | 2800.0 12000 180000.0 3500000.0 | 24000.0 | 200.0 0.14
11 |v20.0 1060  1/4 | .10 |1.0 .25 2800.0 1200.0 180000.0 3600000.0 | 24000.0 | 20.0 1.96
12 1-208 1000 | 1/4 | .10 |1.0 2.50 2800.0 1200.0 180000.0 3600000.0 | 24000.0 | 20.0 1.94
13 | 20.0 100.0 | 1/4 | .01 | .1 .25 2800.0|  19200.0 | 2880000.0 | 57600000.0 | 384000.0 | 3200.0 1.06
14 |720.0 1100.0. 1/ | .01 | .1 2.50 .| 2800.0|. 19200.0 | 2880000.0 | 57600000.0 | 384000.0 |3200.0 0.50
15 | 20,0 -[100.0 | 1/4 [ .01 |1.0° 25 | 2800.0|  19200.0 | 2880000.0. | 57600000.0 | 384000.C | 320.0 2.00
16 {200 |100:0 .} 1/4 | .01 |1.0. 2.50 2800.0 | 19200.0 | 2880000.0 | 57600000.0 | 384006.0 | 320.0 1.51
E: L7775 —iElostaDEEFEICH » 72, ‘ | ' |
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|7 || EE | AR (HUKR | P | SEOE | BANE | B Ok B FLu | BER | SRR CoRE
CASE|: | Bal | GE | OE |\ Bwe KE | WEE | KR o) | WE®) (n°) S
HE@ [ @ va | T @) | Delm) | (@) | S(®) ~ ho) | (@/s)
17 1-100:0-| 160.0- | /4~ | .10 .| 257 50000.0-  30000.0 | 4500000.0 | 450000000.0 |  3000000.0 | 5000.¢ | 2.01
18- | 100:0- 710001 1/4 | .10 | .1 | 2.50° | "50000.0 |  30000.0 4500000.0° | 450000000.0 {  3000000.0 | 5000.0 | 1.12
19| 10020~ {1000~ /4 | 100 | 1.0 .25 1 5000020 30000.0 4500000.0 | 450000000.0 |  3000000.0{ 500.0 | 7.12
20~ 11006~ | 100:0 | 1/4 | .100 | 1.0 | 2.50° | 50000.0/|  30000.0 | 4500000.0 | 450000000.0| 3000000.0| 500.0 | 5.20
21 - 100:6-|-100:0- | 1/¢ | .01~ | .1 .25 | 50000.0 | 480000.0 | 72000000.0 | 7200000000.0°| 48000000.0 | 80000.0 | 4.50
29-1-100:0- }100:0 | 174 .| .00 | .1 | 2.50 | 50000.0| 480000.0. | 72000000.0.7200000000.0 | 48000000.0 | 80000.0 | 3.00
23-|100:0 | 100:0--| /4~ | 01| 1.0 .25 | 50000.0 | 480000.0 .| 72000000.0 |7200000000.0| 48000000.0| 8000.0 | 23.00
24 -100:0-| 100=0-|-1/4 | .01~ | 1:0- | 2.50 | 50000.0'| 480000.0 | 72000000.0 | 7200000000.0{ 48000000.0 | 8000.0 | 18.00
25| 100:0-{ 100:0- | 174~ | :03 1| .25 | 50000.07 146666.7. | 22000000.0 | 2200000000.0 | 14666670.0 | 24444.4 | 4.30
26 |100:0—| 10050, | /4~ | .03 | .1 | 2.50 | 50000.0) 146666.7 | 22000000.0 |2200000000.0 | 14666670.0|24444.4 | 3.50
27 |-100.0' | 100=0-:| /¢ | .03 | L0 .25 | 50000.0.| 146666.7 | 22000000.0- | 2200000000.0 | 14686670.0 | 2444.4 | 5.18
8 1 1000 | 100207 ~1/4 | .03 | 1.0 | 2.50° | 50000.0°| 146666.7 | 22000000.0 |2200000000.0 | 14666670.0 | 24d4.4 | 8.67
29 | 100.0 |200.0 | 1/4 | .10 1] .25 | 55000.0|  30000.0 4500000.0 | 450000000.0 |  3800000.0 | 5000.0 | 2.21
30 |100.0 |200.0°( 1/4 [..10 | ..1 .| 2.50 | 55000.04  30000.0 4500000.0 | 450000000.0 |  3600000.0 | 5000.0 | 1.51
31 |100.0 |200.0=:]" 1/4 | .10 | 1.0 25| 55000.0|  30000-0 4500000.0 | 450000000.0 |  3000000.0| 500.0 | 8.00
32 1100.0 [ 200.0-} 1/4 | .10-| 1.0 | 2.50 | 55000.0  30000.0 4500000.0 | 450000000.0{  3000000.0 | 500.0 | 4.05
E:527777—2CostaDEEFEIZH >z, ‘
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E4.2 &2) % B # B %
| |FAE | EER| HE | R MoK || BASE | BOIE | B Kk B &L | VB | PSS vonR
CASE| RSl | AR | OE S |HE | NEE | BKE | @) P (n¢) (n°) BT
CHBm | ) | Vo | I | (me/s) | Da(mm) | - (1) | S(m®) | (hr) | (me/s)

f 331680.0° |100:0 | 1/2 .10 1 .25 | 12008.0 14400.0 | 2160000.0 129600000.0 | 864000.0 2400.0 2.01
©34160.0 }100.00 1/2 10 1 2.50 1200000 | 14400.0°f 2160000.0 | 128600000.0| 864000.0 2400.0 0.67
35 {80:0- |100:0: | 1/2 | .10 |1.00 | .25 | 12000.0 14400.0 | 2160000.0 | 129600000.0 | 864000.0 | 240.9 | 3.02
36- 160.¢ 1000~ /2 | .10 |1.0  {2:50 '\'1200010‘, ~ 14400.0 | 2160000.0 129600000.0 | 864000.0 240.0 1.16
-1 37 |66.0 100:0--| 172 | .01 .1 w25 | 1200020 176400.0 | 26460000.0 | 1587600000.0 | 10584000.0 | 29400.0 3.11
' 381600 | 1000 | 1/2 L1 1 250 12000.0 | . 176400.0 | 28460000.0 | 1587600000.0 | 10584000.0 | 29400.0 2.50
- 39*i;60;0; 100.0 | 1/2- ) .01 1.0 4 .25 12000.0 176400.0° | 28480000.0 | 1587600000.0 | 10584000.0 | 2840.0 7.00
401600 |100.0-| 1/2- | .01 1.0 2.50 | 12000.0| 176400.0 | 26460000.0 | 1587600000.0 | 10584000.0 { 2840.0 5.05
41| 60.0° {1000 | 1/4 | .10 1 .25 | 19200.0| - 10800.0 | 1620000.0 97200000.0 | 648000.0 ] 1800.0 1.95
| 421600, |100.0 | 1/4 .10 1 2.50 | 19200.0  10800.0 1620000.0 97200000.0 | 648000.0 | 1800.0 0.64
| 43| 60:0- ] 100.0- | 1/4 .10 1.0 .25 19200.0 10800.0 1620000.0 97200000.0 | 648000.0 180.0 2.30
- 44 | 60.0- | 100:00 | 1/4- .10 1.0 2.50 | 19200.0 10800.0 1620000.0 97200000.0 $48000.0 180.0 1.25
45 1 60.0 100.0 1/4 .01 1 .25 19200.0 172800.0 | 25920000.0 | 1555200000.0 { 10368000.0 | 28800.0 2.68
46 | 60.0 ~[100.0 | 1/4 .01 1 2.50 19200.0.f 172800.0 | 25920000.0 | 1555200000.0 | 10368000.0 | 28800.0 1.96
47 |60.0 |100.0 | 1/4 010 1.0 .25 19200.0 172800.0 | 25920000.0 | 1555200000.0 | 10368000.0 { 2880.0 6.00
48.160.0 |100.0- | 1/4 01 1.0 2.50 19200.0 172800.0 | 25920000.0 | 1555200000.0 | 10368000.01 2880.0 4.52
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%£4.2 ($3) H H B £ %
riE | b | BE | R KR TS | S| BME | BT K B | 5L V*H/B FIEE CORR
CASE | REL | OE | SR | Boe BE | IFEE | BAE V(ne) U+ (n¢) S
b Hm)| (m) i/n I (n2/s) | Da(mm) | (m?) S(m?) (m) (br} (m3/s)
49 71 100.0 [200.0 | 1/4 .01 1 .25 55000.0 | 480000.0 | 72000000.0 | 72006000600.0 | 48000000.0 | 80080.0 8.04
- 50 | 100.0 {200.6 | 1/4 | .01 1| 2.50|55000.0 | 480000.0 | 72000000.0 | 7200000000.0 | 48000000.0 | 80000.0 | 7.52
51 | 100.0 |200.0 | 1/4 .01 1.0 .25 155000.0 .| 480000.0 | 72000000.0 | 7200000006.0 | 48000000.0 | 8000.0 | 20.50
52 {100.0°4200.0 | 1/4 .01 1.0 2.50 | 55000.0 | 480000.0 | 72000000.0 | 7200000000.0 | 48000000.0 | 8000.0 | 16.30
53 .1100.0 1} 200.0 | 1/4 | .03 .1 .25 55000.0 | 146666.7 | 22000000.0° | 2200000000.0 | 14666670.0 | 24444.4 | 4.32
54| 100.0. 12000 | 1/4 .03 1. 2.50(55000.0 | 148666.7 | 22000000.0 | 2200000000.0 | 14666670.0 | 24444.4 | 3.5
554 100.0 1 200.0 | 1/4 | .03 1.0 .25 55000.0 | 146866.7 | 22000000.0 | 2200000000.0 | 14666670.0 | 2444.4 | 6.38
. 56.]100.0 1 200.0 | 1/4 .03 1.0 2.50 |55000.0 | 146666.7 | 22000000.0 | 2200000000.0 | 14666670.0 | 2444.4 | 5.58
“57] 60.0 {500.0 | 1/4 .10 1 .25 [ 31200.0 10800.0 1620000.0 | 97200000.0 | 648000.0 | 1800.0 0.80
58 | 60.07]500.0 | 1/4 .10 1| 2.50 | 31200.0 10800.90 1620000.0 | 97200000.0 | 648000.0 | 1800.0 0.70
1759 60.0 |500:0 | 1/4 | .10 1.0 .25 | 31200.0 10800.0 1620000.0 97200000.0 | 648000.0 | 180.0 2.83
60| 60.0 5000 | 14 | .10 1.0 2.50 |- 31200.0 10800.0 1620000.0 | 97200000.0 | 648000.0 | 180.0 2.22
61 | 60.0 {500:0 | 1/¢ | .01 | .1 | :25|31200.0 | 172800.0 | 25920000.0 | 1555200000.0 | 10368000.0 | 28800.0 | 8.30
62 | 60.0 1500.0 | 1/4 | .0L 21| 2.50]31200.0 | 172800.0 | 25920000.0 | 1555200000.0 | 10368000.0 | 28800.0 3.50
83 | 60.0 1500:0.] 1/4 | .01 1.0 .25 | 91200.0 | 172800.0 | 25920000.0 | 1555200000.0 | 10368000.0 | 2880.0 | 13.93
64 | 600 {500:0 | 1/4 | .01 1.0 | 2.50|31200.0 | 172800.0 | 25920000.0 | 1555200000.0 | 10368000.0 | 2880.0 | 10.14
VZ*EE':&'L‘(»'J ";’477--’—531(:05‘133.@%573‘%‘:@36 oo
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£-43 BELKLAZE S L — x£'
Constructed Dams That Have Failed
Height 4 Yolume at Time
Index. Numberand Name of Dam -~ Date of Failure Type of Dam: - {m) of Failure Dam Factoe Peak Quiflow
: v (m’ x 10% (4% V) (mts) Peak Determination Reference
1. Bradficld.-Dam. England March 11, 1864 Eanh 29.0 3.2 .93 1,130 ? Jansen. 1920
20 Mill"River. MA : May 16, 1874 Eanth and masonry 3.1 2.5 J2.8° 1.645 ? Jansen 1980; Barrows, 19492
3. South'Fork'(Johnstown) PA May 31, 1389 Easth and rockAll 2.0 14.2 312 5.700-3.500 ? Jansen, 1930 .
4. Austin, TX Apel 7, 1900 Masonry graviry 20.7 ? - 6,684 Slope-area measurement Freeman and Alsop, 1941
3. Hatchtown. uTrT May 25, 1914 * Rockfll : 15.9 16.8 287 3.100-7,000 Dnwdown ate, | hr ave. Office of the State Engincer,
- SN g 1913-1914
6. Davist Rcszfvou' CA 1914 " Eamh 1.9 58 690 510 ? MacDoasld and Langrdge-
Moaogpolis, 1984
7. Goase Creck. SC . | 916 - . Eanh 6.1 10.6 65 566 7 MacDonald and Langridge-
e - - : Moaopolis, 1984
8. Schacffer, CO June 5. 1921 Eanth 27.4 44 121 4.3C0-<,900 Slope-area measurement 13 Follansbee and Jones, 1922
) trn downstream: owice
avg. outflow during %5 hr
i o equired 10 dmin reservoir
9. Apishapa.CO ... . Aug. 221923 Eanh L 320 2.8 70 6.353 Drawdown e, 15 min avg. Ancaymous. 1923
10; French Linding. MI" April 13,:1925 Eanh with stone on face 3.5 ? —_ 929 Onwdown nate, 1-hr perdod Anoaymous. 1925
1L StoFrameis: CA” March 12, 1928 Concrete gravity 56.4 47,1 2.656 12,744-19.824 Siope~conveyence Outiand, 1977
IZ. C:stkwood CO Avg. 3, 1933 Rockfill 213 6.2 {32 3.568 Orawdown e |S-mia Ficld, 1933
. period
l} Frcd Bun'. M.T 1948 Eanth 10.4 0.75 7.8 654 Slope-area measurement W. Gaham, personal
R communication, 1981
13, Frcnchmm CrctL MT April 15,1952 Eanh 12.5 21.0 263 1416 ? M3¢Doaald and Langridge-
e S Monopolis, 1934
1. M;:p;;,m, France * Dee. 2..1959 Concraic arch §1.0 22.0 1,342 28.320 ? Jansen. 1920
18.. Oros,:Beaxil March 26, 1960 Eanh 35.4 703 24,386 9.629 ? Jansen, 1930
17, Linic Dcer Creek, UT June 16, 1963 Eanh 213 .2 25.6 1.3 7 Rosevedt et al., 1963
18 B:ldw-'n’HiHr. CA ™ Dec. 23,1963 Eanh 18.0 0.91 16.4 91 Slope-area 7 measurement Jesup, 1963
[9. Sw'ft MT Junc 8. 1964 Rockfill 47.9 423 2.026 24,930 Slope-arez measurement 27 Boner and Stermitz, 1967
e ¥ downstream
-0. Lcwer Two Mcdlcmc. MT June 8. 1964 Eanh 11.0- 258 283 1,798 Slope-arez measurement Boner and Stermicz, 1967
21 Hell- Hole, CA' Dec. 23, 1964 Rockfill 30.5 30.6 . 933 $.730 Gauging satica 75 km Scott and Gravlee, 1963
downizeam (Table 1)
22. Buffalo Creck. WV Fed. 26, 1972 Coal waste 14.0 0.5 7.0 1,416 Slope-area measurement Davies et al., 1972
23. Teton. [D June 3, 1976 Eanh 83.8 3 26,020 65.136 Slope-asez measurement Ray and Kjelstdm, 1973
24, Laveek'Run. PA July 20, 1977 Eanth 12.8 0.38 4.9 1.043 Slope-area measurement Ben, 1973
25, Otto'RunSPA™ July 20..1977 Eanh 5.3 0.007¢ 0043 80 Slope-arex measurement Bruz, 1973
26 South Fork tidutary:'PA~ July 20..1977 Eanh 1.3 0.0038 0.0066 12 Siope-arca measurement Beua, 1978
27 North-Braneh tidutary: PA July 20,1977 Earth 5.5 0.022 ° 0.121 2.5 Sloge-area measurement Srua. 1978
23. Keily Bames, GA Nov. 6. 1977 Eanth over original rock erib 10.4. 0.78 8.1 680 Slepe-area measurement Sanders and Saver, 1979
29, Lawn Lakel CO July 15, 1982 Eanh 7.9 0.8% -X 310 Darma-decak mode! Jarrett and Coswa, 1986
30. Cascade Lake. CO July 15, 1982 Conerete gravity 5.2 0.031 0.16 <53 Dam-beeak mode! Jarrewt and Cosaa, 1986
3 June 6. 1983 Eanh -84 19.7 173 793 Drawdowa rate Roger Walker, Utzh Water

< DMADUT™

Comamissioner. personal
communication, 1983
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Some Glacial Dams That Have Failed

Index Number and Name of Lake

Year of Failure

Height X {m)

Volume ¥ (m® X 10% pam Factor (K X V) Peak Quitlow (m’s)

Peak Determination

: Reference
. 1. Giawo, Swizeriand . . . 1812 7 .20 - 3.000 ? H Tible 07
{outburst volume) aeberli, 1983, Table OI
3. Vavudaur, Jeeland 1398 m 120 - 4,640 3.000 ? Qague. 2nd A
3. Aletsch. Swierland 1913 ? 4.5. — 195 2 Hxi“;& o S;mm’abl; 11;73
e e . - {outburst volume) ) .

4 Albigmal Swierland 1927: ? 27 - 128 H Racberfi, 1983, Table O

. R K » {outburst volume) ) )

" 5. ChoagpXumdan (Shyok). India 1929 120 1.350 162,000 22.650 ? Gunn, 1930: Hewit, 1982
6.”Demmevatn, Norway ~ 1937 406 11.6 4.710 1.000 2 Clsgue and Mathews. 1973
7.:Graénalon: leeland 193¢, 538 1,500 302.500 : £.000 ? Qlague and Mathews., 1973

TS e el ? 0.8 - 2 ? Hacberli. 1983, Tble 11

S (outburst volume) )
. 9. Gomer. Swizerland 1944 ? > —_— 200 ? Hacberdi, 1983, Table 0
. (outburst volume) .
10. Unter Grindelwald, Switzerland 1951 - 7 0.135 - .6 ? Hacberli, 1933, Table 1}
) et e ) . ) : {outburst volume) :
11. ‘Gjanupsvat, lecland 1951 167 20 3.340 370 ? Clague and Mathews, 1973
12. Lake'George. Alaska® 1951~ s ? —_ 5.200 Slope-area measurement Stone. 1963
3. Ferpecle. Switzerland 1952 ? 0.255 -— 30 ? Hocberdi, 1923, Table 8}
- e {outburst volumc)
14, Lake George. Alaska® 1958 4 1,730 69.200 10,100 ? Clague and Mathews, 1973
15, Tulscquah.Lake; British Columbia 1958 210 229 43,090 1,556 - Qlague 0 Mathews. 1973
16. Summit Lake. British Columbia 1965, 1967 620 251 155.620 3260 Drawdown mtc Clague and Mathews, 1973
17 Exalupad Valley, Baffin lsland 1967. - 120 4.3 576 200 Gauged | km dowastream Giaguz and Mathews, 1973
13. Suupvawet, Norwsy 1969 186 2.6 356 150 ? Claguc and Mathews, 1973
FARRE TR {outburst volumc) N
19. Gruben, Swicerland 1970 ? 0.17 —_ & ? Hacberli, 1983, Table §
e {outburst volume) :
20. Chakachatnx Lake, Aizska® 1971 ? 294 - 13310 Ficld estimate 9 km downsteam Lamke, 1972
11 Hazard Lake, Canads 1978 300: 19.6 5.880 &40 Drawdown nate CQlarke, 1982 -
*Draint 2t 3wrfscc along iC s iR,
> =12
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Summary of Several Landslide Dams That Have Failed
Index Number and Name of Dam and River Datc of Formation Date of Failure Height # (m) Yolume 2t Time of Failure  Dam Factor  Peak Outflow
V(m® x 104 Hx V) (m%’s) Peak Determination Reference
1.- Gohnx. Birch-ganga: River, Indiz Sept. 22, 1393 . Aug. 25, 1894 274 467 128.000 56,650 Crawdowa mte, | hr avg. Strackey, 1394; Lubbock, 1394
2. Cerro Cog»dor-Scnca. Mantaro River, Peru Aug, 16, 1945 Oct. 28, 1945 23 30! 27,700 35400 Deaawdown nte Saow, 1964
3. Zepozhu, Dong River, China ? May, 1966 51 .7 138 360 2-nravg, investigation Team of the Zepothu
o . : Landslidedammed River, 1967
4. Yashinkul”, Isfayramsay River. USSR ? Juac 18, 1966 %0 6.6 394 3.00Q Chezy foemula Glaxyrin-and Reyzvikh, 1963
3. Tanggudang. Yalong River, China ? June, 1967 175 ? —_ 50.000 bl d 6 xm do Investigation Team of the
. Tanggudang Landslide Dam,
6. Embankment, Granite Creek triduary, Alaska ? Aug. 10, 1971 26 : 25.2 655 1.660 Siope-area measurement, 11 Lamke, 1972
o ) » ) ) km dowastream
7. ‘Mayunmarca, Manuro River, Pers Apr. 25, 1974 June 6, 1974 170 670 113,900 10,000 Drawdown rate, 1S min Lee and Duncaa, 1975
avg,
3. Elk Rock Lake, Washingion May 18, 1920 Aug. 27, 1980 18.3 . 0.31 5.67 453 Estimated Jennings et al.. 1981
9. East Fork Hood River. Oregon Dec. 25, 1980 ‘Dec, 15, 1980 10.7 0.105 L2 350 Dam-beeak mode!; slope Galfino and Pienon, 1983
conveyance
10. Whitchall, So. Fork American River, California Ape. 9, 1983 Ape. 8, 1983 13.7 0.4 3.5 & Estimate, 1.0 avg, Michae! Xuchn, U.S, Forest

Service, wrigen communication
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