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ABSTRACT >> The current Korean criteria for seismic performance evaluated by dynamic analysis regulates that the horizontal
displacement and vertical settlement of a dam body, including the static deformation, should be within 1% of the dam height. However,
there has been weak theoretical support, so that the current criteria have to be validated. Korea is in a region of low or moderate
seismicity located inside the Eurasian plate, and few earthquakes with considerable magnitudes and intensities have been recorded in
the area. Therefore, in this study, published data measured in overseas countries were collected in order to construct a database and
validate the current criteria. In addition, dynamic centrifuge tests and a parametric study using numerical simulations were performed

in order to investigate the effect on the horizontal displacement and settlement of a dam body and to validate the current criteria.

Key words Fill dams, Seismic performance, Evaluation criteria, Earthquakes, Dynamic centrifuge test, Numerical simulation
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AAL | ZAAF (tm”) (deg) | (t/m®) | (t/m’) (deg) | (t/m’) | (t/m) (deg) | (t/m?)
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Properties Bedrock Rockfill Core A5 %(7)94 AIE EUR 3t 49) o] 4ot
Mass-Density (kg/m’) 2600 2000 2000 JEA T = 7)ot AE71E ti3#Est= Ofunato 2| %]
Shear modulus (GPa) 2.60 P IS B R P EN 7} Hachinohe ] A19hE M A3 Zujso] WhE kS
Poisson’s ratio 0.2 0.3 0.35 ‘:(l:]—é—]“]—_y_ }3}}\);* ]X]J]__J 37]L PGA 0.154g% H;QH
Bulk modulus (GPa) 3.47 oz | e of oleixAntz e ot
Young’s modulus (GPa) 6.24 ujj 7 ¥4~ ufj 7S O Ao] RS F 2 QL TAMAES AR
Cohesion (kPa) 500 75 325 ERCRUECCA TEE =Rt
Friction angle (deg) 45 40 27 W wol, ® A AL AR A, ol s st
Max. zone size (m) 2.00 2.00 2.00 ek Zh o7l dAtof] sfidshe W 99 2 9hA
Max. frequency (Hz) 12.00 12.00 12.00 A= FFhHO] AYS I E ARRSIIT mizHses A
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(#5) Y =0| Hajol| ME of7Hs S Ao} (% 8) MY MTHEMEAI Hatol| ME o7 A7 2t
SRS IEo] (%) el ol (%) L FmEeaEl o) sl azel (%)
L= o o L= o o
=0 sl Ofunato | B i Ofunato | B =0 sl Ofunato | B sl Ofunato | B
-nohe -nohe -nohe -nohe
20m | 0.017 | 0.018 | 0.018 | 0.002 | 0.001 0.002 SieE | 0.092 | 0.085 | 0.089 | 0.048 | 0.052 | 0.050
40m | 0.037 | 0.045 | 0.041 0.013 | 0.027 | 0.020 it | 0084 | 0.067 | 0.076 | 0.053 | 0.060 | 0.056
60m | 0.085 0.067 0.076 0.053 0.060 0.057 AsE | 0.055 0.056 0.056 0.040 0.074 0.057
90m | 0.061 0.089 0.075 0.040 0.054 0.047
120m| 0.096 0.091 0.094 0.060 0.065 0.063 Oloﬂ EH"E]' %1,‘6‘} H]%O] %01%%1—/]_ ‘ﬂ'?‘ia ]—é lr,;_o]oﬂ EH‘:—_}_
DY W9 vle QR AR UEA| de Aes
(&£ 6) @ AMH Hajof ME DH7HHEs AT 2ot gichEnh o= AlE#&S] 7ML 3lHeF Woloji RS
9 |—RaddEel 04 ol (0 u]x]%] gkow], Hsjo] Bt 2 Gakg v2icka Heke
10| Lok Ofunato | B Lok Ofunato | B
-nohe -nohe
1:1.6 | 0417 | 0455 | 0370 | 0.353 | 0.386 | 0.370 5.2.4 AR AdEdA S H3t
1:1.8 | 0.121 0.120 | 0.096 0.088 0.105 0.097 Ay Ackeb Az oIt gurak Weolel Hake] oiek
1:20| 0.084 | 0.067 | 0.056 | 0.053 | 0.060 | 0.057 N - _ sy
& RS 91k AR BRI skl sk, ¥
1:2.3| 0.036 | 0.037 | 0.021 0.012 | 0.030 | 0.021 1 AV . ] FI -
4 SIA|= T p Al % =
1:26| 0.025 | 0.027 | 0011 | 0.005 | 0.017 | 0011 WA, AR = S aek g A AR ARl mhE

(E7) MR FEEHAIS Hato| T2 e 37 Zat S|4 Ants 248 B, AEA dgetgAae] A-

= 5F 38Fs
[ smenEwel Bah Aol (0 = 9 ool e B3 Sk
A . X ol3}giL). vk, 3} vj&-L AAS AT JeERNR] o
Hachi Hachi O 2R o, T =T 20U o= BT
0 hoz| =]
=0] ‘nope | Oftmato | Bt | C | Ofunato | H3t Moo T, AmAlel Aeheben Asoln olat
/\i 'L_L_'L__I:]— U"IXH"] pu el 07:“—|_': Elo]—oﬂt [e2xe]
313k | 0.070 | 0.057 | 0.064 | 0.056 | 0.070 | 0.063 o] Zou, BsE Wolo] BLO. olake u|zIckT ThehEl)
HF | 0.084 | 0.067 | 0.076 | 0.053 | 0.060 | 0.056
AE | 0.071 | 0.077 | 0.074 | 0.037 | 0.060 | 0.048
6.4 E

522 9 A A
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9 AmollA = WA 7122 717 RS 0.154g01 4
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AR 7o) sk WAL a7 st T 49 U AZE e Sl ZH WAAEE7E 7188 WekE 3
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ddo] LEl 8s d7t 7I=oll chgt oz 27
R |
(% 9) XIZIA| & mlsf X1= D/B
AFH A
| o| POA® | B o
No, ®% |27} S Hl 279 | d= T A ESAIALE | iy
we Alaw [ A T30 75277 2| km [, 71 Hkem | @8lem =
il S (GO MGV
uj=+ Loma 3.0 Minor Longitudinal Crack at Junction| (2)
1] Al ER|33.5 1989 7.1 9.6 0.44
maden ,CA Prieta ’ (0.09) of Dam Crest and U/S Conc. Face | (8)
o], Loma
2 | Almaden CA ER| 11.6 Prieta 1989| 7.1{ 11.2 0.43 No Reported Damage ®)
3 | Ambuklao N RF| 120 1990| 7.7| 10 0.49 110.0 Serious )
B} : ’ (0.88)
Iwate- 20.0
ol
4 | Aratozawa | &= | RF| 74.4 Miyagi 2008 7.2 0.54 027) ©)
5| Aromos ||| RF|43.0 1985| 7.8 45 0.25 ((;) '107) Minor )
Serious Settlement, Transverse and
. u|=, Loma 76.2 45.7 o . . ?)
6 | Austrian CA ER|56.4|3.0 | 3.0 Prieta 1989 7.1 1.6 0.58 (135) | (0.81) Longitudinal Cracking, Spillway ®)
Damage
R 102. 20.0
= .
7 Aya 2 RF 0 1990| 7.7 6 0.58 (0.20) Minor )
8 |Bay Street| /" | ER| 8.2 Loma |509 71| 16 0.48 Minor Surficial Cracking on Crest | (8)
Y CA ’ Prieta ) ) g
9| Bhukhi |°9l%=|ER|23.4 Bhuj |2001] 7.9/ 80.0 0.50 Minor cracks on crest (10)
u)=, Loma 1.0 ?)
10| Calero CA ER|27.4 Prieta 1989 7.1{12.8 0.38 (0.04) No Reported Damage ®)
11| Canili N RF| 70.0 1990| 7.7 18 0.38 40 Minor )
i ) ' ) (0.06)
Chatswort | 1|, 8.0
12 hNo2 | CA ER| 12.0 1930]5.3] 1 0.4 (0.67) Moderate ?2)
A 14|15 38.1 . .
13| Cogoti |23 | CF|82.7 > | o Illapel [1939] 8.3/ 16.0 0.20 (0.45) Minor rock slides, No face cracks | (11)
e 14115 417 Several longitudinal cracks., @
14| Cogoti | &Yl | CF|82.7 > | o 1943| 7.9/ 90.0 0.19 (0.50) transversal cracks, settlements in the (12)
) conc. slab, large disp. of the rockfill
- 1415 12.3
i 2]
15| Cogoti | 2| CF|82.7 2o 1949 (0.15) (12)
A 14|15 25.3 ?2)
A
16| Cogoti |23 | CF|82.7 > 1o 1997| 7.1/ 16.0 0.27 031) Moderate (12)
17| Cogswell o= CF| 81.0 1991]5.8] 7 0.37 40 Minor ?)
& CA : ' "1 (0.05)
18| Cogswell bl CF| 81.0 1994| 6.7) 53 0.1 20 Minor ?2)
& CA : : 11 0.02)
. u|=, Loma
19]  Coit CA ER| 16.5 Prieta 1989| 7.1130.4 0.18 No Reported Damage ®)
o :
20| Cowell |7 BRI 152 Loma 15091 7.1/ 17.6 0.48 No Reported Damage, Reservoir | o)
CA Prieta Empty
21| Coyote bl RF|42.7 19841 6.2/ 0 0.63 80 Minor 2
4 CA : ' 021 (0.19%)
ol Loma .
22| Coyote CA RF|42.7 Prieta 1989 7.1{22.4 0.19 No Significant Damage ®)
23| Debell || ER| 162 Loma 15091 71 7.2 0.48 No Reported Damage (8)
© CA ’ Prieta N ) P 8
24| Demi-1 |91%|ER|17.0 Bhuj |2001] 7.9/90.0 0.20 Superficial disturbances (10)
B 7.0
25| Di = "I RF| 60.0 1990 7.7| 18 0.38 Mi 2
iayo 7 7.7 (0.12%) inor 2)
El A 146.| 1.7 1.7 1975 2.0 (@)
25| 1nfiemillo| = | R 0 |5 | s m |72 0097 4 01%) None (6)
5&&}* : ER: Earth Dam, RF: Earth-Core Rockfill Dam, CF: Concrete-Faced Rockfill Dam
AFEAAFT By A gl (M%) HSYHARel, BT IR Ws
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(% 9) X|ZIA| & mf3 Xt= D/B(H%)
A A A ZAIEH ©
No| 99 |37} 3|d e A [ dE A9 PGA%} i\a}zn? %@4 cm &3 A= =
[e] A A2 | 5= T o pus ZIAF LS e = g £} s O a
Al (m) |5 | 85 | km | G4 oF | (%) | (1,%) il
El A 146. 1975 3.7 )
27 Infiemillo | 31 RF 0 1.75]1.75 2 5.9/20.00.28 | 0.09 (0.03%) None ©)
El WA 146. 110. 13.0 4.5 | Minor Settlement, Slope distortions, | (2)
28 Infiernillo | = R 0 L751175 1979\ 7.6 0 03510.12 (0.09%) | (0.03%) Cracking 11)
El A 146. 6.0
29 Infiernillo | 3 RF 0 1.75|1.75 1981 7.3 55 0.05 (0.04%) None )
El A 146. 11.0 . )
30 Infiemillo | 3 RF 0 1.75]1.75 1985(8.1| 76 |0.46(0.13 (0.08%) Minor ©)
Elmer J. |u]=t, 2.0 .
31 Chesbro | CA ER|29.0 1984| 6.2| 22 0.18 (0.07%) Minor )
Elmer J. |0]=, Loma 11.0 Moderate longitudinal crest cracks, | (2)
32 Chesbro | CA ER29.0 Prieta 1989) 7.1112.8 043 (0.38%) minor transverse cracks at Abutment| (8)
throughout; tilti f
33| Fategadh |91% | ER[11.6 Bhuj |2001| 7.9 32.0 0.70 Severe damage throughout; tilting of | |
displaced blocks
34| Gajod |°l%|ER|14.0 Bhuj [2001| 7.9 75.0 0.30 Superficial disturbances (10)
35| Gosho |%: |RF|52.0 1983| 7.7 (6)
36| Gosho |¥X |RF|52.0 1983] 6.6 6)
u)=t, Loma 19.5 4.6 |Moderate crack at top of U/S berm, | (2)
3 I ER|43.3(2.50|2.50 1989 7.1| 9.6 0.43
7| Guadalupe - | Prieta 7 (0.45%)[(0.11%)|  Spalling of U/S concrete panels | (8)
. u)=t, Loma Minor longitudinal cracks on crest
Hawk ER| 21. . 1 .11 33. 2 .
38| Hawkins CA ? Prieta 989 7.1133.6 023 and U/S slope, reservoir empty ®
39| Hebgen M| ER|25.0 1959] 7.6| 0 071 1620 Serious @)
£ | tana : : 1 (4.83%)
Hollister |B0]=, Loma . .
40 WW PD | CA ER| 4.0 Prieta 1989 7.1{25.6 0.28 Moderate Cracking, Reservoir Empty| (8)
41/ 1shibuchi | 22 | CF 53.0| 130 | 1.50| M¥28 | 2003| 7.1/ 849027 0.15 Deformation was not confirmed. | | ;)
Oki Increase of water leakage
. . Iwate- 50.0 No severe damage was found in the
42| Ishibuchi | 4+ | CF|53.0{1.30] 1. .2 2/10.0| 1.
shibuchi | 9| CF) 5301 1.301 1.50 Miyagi 008| 72100/ 1.50 (0.94%) concrete face.cracks on Crest ©)
4 Kalaghogh o1 | £Rrl 14.9 Bhuj |2001]7.965.0 030 Small cracks along edges of crest; (10)
a masonry dam undamaged
Kamiohsa Iwate- 14.4 A few cracks with max. 10mm width
Q&
4 wa Dam | =~ ER 19.0 Miyagi 2008 7.2 (0.78%) occurred on the crest pavement ©)
. . Major longitudinal cracks, lateral
45| Kaswati |9l%= | ER| 16.2 Bhuj (2001} 7.9/25.0 0.70 . (10)
displacements
Kelly |u]=, Loma
46 Cabin | CA ER| 9.8 Prieta 1989| 7.1/ 28.8 0.18 No Reported Damage ®)
47| Kiseyama | 9 | RF| 95.0|2.50|2.20 1969| 6.8 0.10 (11)
Iwate- 3.8 5.5
Q&
48| Koda | |RF|43.5 Miyagi 2008 7.2 (0.09%) | (0.13%) ©)
49| Kuttari || RF|28.0 T‘é‘l"(‘ic" 2003 8.0 (14)
120. .
50| Kuzuryu |4+ | RF 00 2.60|1.80| Gifu [1969] 6.6/40.0|0.04|0.02 No Reported Damage (11)
L.SanFern | u]<, 20.0 .
51 ando CA ER| 38.0 1994( 6.7 9 0.44 (0.45%) Serious )
ER
52|La Calera| _ ' |RF|28.0/1.50| - 1964 | VII (11)
A 1975 2.0
11 =
53| La Villita 5 RF| 60.02.50{2.50 ) 4.9/50.00.35|0.07 (0.03%) 6)
A 1975 2.0
4|La Villita| "' | RF|60.0]2.50 |2. .9/20.010.21{0.04
54| La Villita a2 60.02.50{2.50 @ 5.9(20.0/0.210.0: (0.03%) 6)
A 110. 4.5 3.0
e | .
55| La Villita 2 RF|60.0|2.50|2.50 1979 7.6 0 0.36|0.10 (0.08%)] (0.05%) Minor settlement (11)
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(% 9) X|ZIA| & mf3 Xt= D/B(H%)
no| wn | YEREEEY i e | F R R e e & A i
o o 7H| A = s Al il JAL 7|Hr | Hokem | Hf,cm = =
Al (m) [ | 8k B km | E4 oF | (u.%) | (,%) il
56| La Villit A RF| 60.0|2.50{2.50 1981] 7.3/20.0| 0.43 | 0.09 83 6
a Villita| .012. . . .01 0. 01 0.14%) (6)
A 1985 33.0
e, | .
57| La Villita 5 RF| 60.02.50{2.50 o 8.1| 43 |0.71(0.13 (0.24%) Minor )
A 1985 12.0
La Villita| _ ' | RF|60.0]2.50 2. 5| 61 .04 2
58| La Villita 2 60.0(2.50|2.50 ) 7.5 6 0.0: (0.09%) None 2)
2 Embankments with Minor
a
so|  Lake IS el Loma 15001 7.1/ 6.4 0.43 Longitudinal and Transverse | (8)
Ranch | CA Prieta .
Cracking
Laurel |"]=E, Loma
60 Spring | CA ER| 8.5 Prieta 1989| 7.1] 32 0.18 No Reported Damage ®)
Leroy |"]=, Morgan 1.5 0.9 |Longitudinal cracks, small duration,
61 RF|71.6|2.50{2.50 1984| 6.2| 1.6 |0.63]0.41 11
Anderson | CA ! Hill (0.02%) | (0.01%) | diff. settle. between core and shell (b
Leroy |u|=, Loma 4.0 Minor Longitudinal Cracking on
2 RF|71.6|2.50 | 2. . 1 .1120.810.43 (0.2 .
6 Anderson | CA 71.612:3012.50 Prieta 989| 7.1120810.4310.26 (0.06%) New Crest Fill ®
. u| =, Loma 25.9 7.6 |Moderate longitudinal and transverse
63| Lexington CA ER| 62.5(5.50|3.00 Prieta 1989| 7.1] 3.2 10.45|0.45 (0.41%) | (0.12%) Crack, 0.9 feet of settlement ®)
Los u)=t, 9.0
64 Angeles | CA ER/47.0 1994| 6.7) 10 0.43 (0.19%) Moderate )
Lower |||, 5.0
65 Franklin | CA ER/31.0 1994| 6.7| 18 0.3 (0.16%) Moderate )
66| oM 1= prlg Loma 5001 7.1] 2.4 0.43 1/4 Inch Longitudinal Crack on Crest| (8)
Howell | CA ) Prieta N ) e
g 100. 1.0
=
67| Magat 2 RF 0 1990| 7.7} 81 0.05 (0.01%) None 2)
. Nagno-S 50.0 .
Q&
68| Makio |¥YE |RF|77.0 cibu 1984| 6.8) 5 |0.76|0.57 (0.47%) Minor )
Tokaci- 140. 3.0 2.0 |Sliding of the protective rock layer
(IR
69|Makubetsu| &£ | ER| 26.9 [ 3.50 | 2.20 Oki 20031 8.0 6 0.26 0.18 0.11%) | 0.07%) on the carth blanket (13)
7.6 5.1
Mal P F| 78.0/0.50 | 1. 1 I .1 M te Settl t 11
70| Malpasso | Peru| CF|78.0|0.50 | 1.33 938|V. 0.10 (0.10%) | (0.07%) oderate Settlemen (11)
Nihonkai 5.7
: [IR=R
71| Mamioka | ¥ | RF| 52.0 Chubu 1983| 7.7 146 | 0.23 | 0.08 (0.11%) 6)
)
72| Masiway E;/] ER|25.0 1990| 7.7} 3 0.68 (31(;6902)) Serious )
R Edgecu 31.1
73| Matahina A RF| 86.0 mbe 1987 6.3/ 23.0|0.43|0.33 (036%) Moderate 6)
100.
74| Mathal |°9l%= | ER|21.0 Bhuj |2001] 7.9, (())0 0.30 Small cracks along edges of crest [(10)
131. Kitamin 3.0 5.0
. olm .
75| Miboro |YE |RF 0 2.50|1.75 o 1961] 7.0/ 16.0 0.20 (0.02%) | (0.04%) Minor settlement (11
. u)=t, Loma . L
76|Mill Creek CA ER|23.2/3.00|1.50 Prieta 1989 7.1{19.2 0.28 Minor Longitudinal Cracks on Crest| (8)
. 1964
77| Minase |9 | CF|66.5|1.35(2.00 ) 6.9 0.02 6)
. . 1964 6.1 4.0 |Minor joint damage at the concrete
M A | CF|66.5]1.35]|2. Nigat S| 16. . : 11
78| Minase | & | CF|66.5)13512.00| Nigata | )\ 7.5 16.0 0081 0.09%)| (0.06%) face, Cracking on crest (1
Iwate-Mi 14.0
H [GR=R
79| Minase |dE | CF|66.5(1.35|2.00 yagi 2008 7.2 (0.21%) ©)
a
80| Morena (]?i_, RF|50.0|0.50|1.30 1940| IV 0.02 No Reported Damage (11
o], Loma
81| Murry CA ER|16.5 Prieta 1989 7.1135.2 0.13 No Reported Damage ®
2.0
2| N QX | RF| 52. 1 9 2 2 2
8 agara | Y& 52.0 987 6.9 29 0.27 (0.04%) n/a 2
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(& 9) XIZIA| & m/sH

X2 D/B(AHZ)

N o |2} 3| W ABER L IREL Tt A PGA(E]%} ‘1-}@%%11 ESAIAL | =
o v 7H o e a9 | | 718 [ Fohem| B 9f,em &4 =
Al (m) |45 | 8k | km | A oF | (1,.%) | (1,%) il
6.0
; Qe
83 | Namioka | ¥ | RF| 52.0 1983 7.7 145 0.08 (0.12%) None 2)
u)=t, Loma 1 to 9” wide Longitudinal Cracks in
84 | Newell CA RE| 5.5 Prieta 1989 7.1) 9.6 043 Upper U/S Slope, Increased Seepage ®)
103. Tok
85 | Niikappu | 212 | RF{ 1% -O%315003] 8.0 0.280.16 (14)
0 i-Oki
86| Niruna |91% |ER|34.4 Bhuj 2001 7.965.0 0.50 Minor cracks on crest, some major | |
displacements on shoulders
North |5, 3.0
87 Dike CA ER| 36.0 1994( 6.7| 10 0.43 (0.08%) Moderate )
North  |v]=, Loma No Reported Damage, Reservoir
88 Fork CA ER| 30.5 Prieta 1989| 7.1/ 36.8 0.13 Virtually Empty ®)
LA Loma
89 | Oak Site CA ER 13.1 Prieta 1989 7.1/ 15.2 0.33 No Reported Damage ®)
90 Ono X | ER 41.0 1923 8.2 98 0.3 270 Serious )
- (0.52%)
. ul=, 235. Orovil 0.9 The crest continued to oscillate in free
91 | Oroville CA ER 0 2.75(2.00 e 1975( 5.7} 6.9 |0.12]0.10 (0.00%) vibrations for about 10 sec of more 11
. 14.0
2] .
92 | Paloma |Z#]|RF 82.0 1997 7.6| 45 0.23 (0.15%) Minor )
Pantabang | ‘B €] 114. 28.0
RF 1 . . M t 2
93 an 7 0 990| 7.7 6 0.58 (0.25%) oderate 2)
o4 | Peabody || ER| 192 Loma 5091 7.1 192 023 No Reported Damage ®)
Yl ca ’ Prieta ) ’ ' P g
. R
95 | Pinzanes 5 RF| 67.0|1.20| 1.30 1957 7.5 0.05 No Reported Damage (11)
96 Puna |91%= | ER[18.3 Bhuj [2001| 7.9 11)5' 0.20 Superficial disturbances (10)
—7 ;
97 R $1mpn1 E ER 134 Lqma 1989| 7.1l 9.6 043 No reporFed damage, reservoir ®)
Irrigation | CA Prieta virtually empty
. . 110. Superficial disturbances; masonry
98 | Rangmati | 1% | ER| 15.0 Bhuj |2001] 7.9 0.20 (10)
0 dam undamaged
. u|=t, Loma 2.0 4 Tears in Rubber Liner Seams,
99 |Rinconada CA ER 122 Prieta 1989\ 7.1} 9.6 0.38 (0.16%) Cracked Concrete Intake Vault ©)
RobertMat | ], 0.0
100 Thews | CA ER| 46.0 1992( 6.9 64 0.07 (0.00%) None )
101 |Rudramate| ?1%= | ER| 27.4 Bhuj {2001| 7.9/ 40.0 0.70 Cracks on crest (10)
u|=, Loma 4.0
102 | San Justo CA RF| 41.1 Pricta 1989 7.1/27.2|0.40 | 0.26 (0.10%) No Reported Damage ®)
SantaFelic | 1], 2.0 .
103 i CA ER| 65.0 1994 6.7| 33 0.18 (0.03%) Minor )
Santa | . 113. 2.0
2]
104 Juana 49| | CH 4 1.50 | 1.60 1997/ 6.8 55.0|0.23 | 0.05 (0.02%) None (12)
105. L
105| Sapada |°21=|ER|20.5 Bhuj {2001} 7.9 (())5 0.20 Superficial disturbances (10)
106 Sasoi | o1% | ER20.0 Bhuj |2001| 7.9 120. 020 Superficial disturbances along crest; (10)
0 masonry dam undamaged
17| Selvage |15l o g Loma |y 509171/ 112 038 No Reported Damage ®)
No.2 |CA ’ Pricta i ‘ P ¢
Sempervir | 7=, Loma
108 ens CA ER| 12.8 Prieta 1989 7.1/ 19.2 0.28 No Reported Damage ®)
u|=t, Loma 4 Tailings dams - liquefaction of
109|Soda Lake CA ER 107 Prieta 1989) 7.1 8.3 0.33 tailings, slumping of 10-Ft west dam ®
SouthHai | 1], 2.0 .
110 wee CA ER| 25.0 1952 7.7 151 0.05 (0.03%) Minor )
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Al (m) [ | 8k | km | ZA oF | (1,.%) | (1,%) il
StevensCr| ||, 2.0
111 cck CA ER|37.0 1989| 7.1} 16 0.3 (0.05%) None 2)
112| Suvi |[9l%=|ER 15.0 Bhuj (2001] 7.9/ 10.0 0.70 Severe damage throughout (10)
. Longitudinal cracks at the crest
120. Tok: 140. . .
113| Takami | 2% |RF 00 2.60]1.95 00]?;:1 2003 8.0 40 0.33]0.06 (160m long, maximum width was |(13)
50mm)
114| Tapar |<I%=|ER|13.5 Bhuj (2001 7.9 10.0 0.70 Severe damage to undamaged (10)
115 | Tarumizu | €& | RF|43.0|3.70 | 2.40 | Miyagi|1978| 7.4 1(())0' 0.360.24 No Reported Damage (11)
. Tokaci
116| Tokachi | &= | RF|84.0 Oki 2003/ 8.0 0.04 (14)
120. 5.0
11 Torat | Z | CF 2001 8.3 1 .1 Mi 2
7| Torata |¥|%|C 0 001 8.3| 100 0.15 0.04%) inor )
118 |Tsengwen| thit| RF 131 1976| 5.3 8 [0.27/0.16 4.0 n/a )
0 (0.03%)
U. San |"]=, 44.0 .
119 Fernando | CA ER|25.0 1994] 6.7| 10 0.42 (1.02%) Serious ?2)
U. San |u"]=, 91.0 .
120 Fernando | CA ER| 25.0 1971| 6.6/ 2 0.55 (2.15%) Serious 2)
Upper | 1|=, Loma
121 ER| 11. . 1 1 2.4 4 No Reported D
Howell | CA 0 Pricta 989| 7 0.43 o Reported Damage ®)
UpperLak| Ariz 0.0
122 eMary | ona ER 13.0 1993 5.5 77 0.02 (0.00%) None 2
UpperMu | , W 20.0
123 ra-Yama | 25 ER| 24.0 1923] 8.2 18 0.32 (0.74%) Moderate 2
124| Uvas o=, ER|32.0 1967| 5.3 11 0.2 20 Minor 2)
CA ) ) " 1(0.06%)
125| Uvas ol ER|32.0 1984| 6.2| 29 0.14 2.0 Minor 2)
CA ) ’ " 1(0.06%)
u|= Loma 2.0
126 Uvas CA ER| 32.0 Prieta 1989 7.1 8.8 0.43 (0.06%) None )
127| Vasona o=, ER| 10.0 1989| 7.1} 9 0.37 >0 Minor 2
CA ' ' ~71(0.28%)
Vasona
RLEEA Loma 4.9 2.7 |Minor longitudinal crest crack, minor
128 [P lat ER| 10.4 . 1 1| 8. . .
8 ercsalo CA 0 Prieta 989 7.1 88 038 (0.47%)((0.26%)| transverse crack near spillway ®
129 [Vermilion ol ER| 50.0 1980| 6.3| 22 0.24 30 None )
CA ) ) 1(0.05%)
u| =, Loma Minor Longitudinal Cracking on
130| Vessey CA ER| 6.1 Prieta 1989 7.1/ 20.8 0.33 Crest, Reservoir Empty ®)
WideCan | 1], 1.0 .
131 yon CA ER| 26.0 1992| 7.5 30 0.2 (0.04%) Minor 2)
Yucaipa |4]=, 1.0 .
132 ER| 13. 1992] 6.6) 2 1 M 2
3 No.1 CA 3.0 992| 6.6/ 28 0.15 (0.05%) inor 2)
Yucaipa | 7], 0.0 .
133 No2 |ca ER 15.0 1992 6.6/ 28 0.15 (0.00%) Minor 2
Wench 73.5 38.0
i =
134 | Zipingpu | %= | CF| 156 | 1.40 | 1.50 uan 2008| 7.9/ 17.0|2.00|0.75 (0.47%)| (0.24%) (15)
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