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A Case Study on the Seismic Hazard Classification of Domestic Drinking
Water Earthfill Dams Using Zero Seismic Failure Probability Curve
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/ ABSTRACT /

Most of the drinking water dams managed by the local governments in Korea are earthfill dams, and these dams have almost no
geotechnical property information necessary for seismic performance evaluation. Nevertheless, in the rough planning stage for improving
seismic safety for these dams, it is necessary to classify their relative seismic hazard against earthquakes and conduct an additional ground
investigation. The zero seismic failure probability curve is a curve suggested in this study in which the probability of failure due to an
earthquake becomes ‘0’ regardless of the geotechnical properties of the earthfill dam. By examining the method and procedure for
calculating failure probability due to an earthquake suggested in previous researches, the zero seismic failure probability curves for an
earthquake in 1,000-year and 2,400-year return periods in Korea were presented in the form of a hyperbola on the plane of the dam height
versus freeboard ratio (ratio of freeboard to dam height), respectively. The distribution characteristics of the dam height and the freeboard
ratio of 81 Korean earthfill dams were presented. The two proposed zero seismic failure probability curves are shown on the plane of the
dam height versus freeboard ratio, and the relative seismic hazard of 81 dams can be classified into three groups using these curves as
boundaries. This study presented the method of classifying the relative seismic hazard and the classification result.

Key words: Drinking water dam, Earthfill dam, Seismic hazard, Zero seismic failure probability curve, Freeboard
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Table 1. Overview and characteristics of the target drinking water earthfill dams

F i ismi F i ismi
Vo | oam | MM | oery T | S | it o | vam | P | e | Geao® | S | oy

(m) m®) (Dynamicz)) (m) m®) (Dynamic)
1 GWNGR 18.6 34 2,973 B - 42 ODNJ 16.3 0.8 522 B
2 GWNBR 347 27 1,240 C (g% 43 YUCNJ 18.0 3.0 474 B -
3 SODR 24.5 24 232 - - 44 JUCKYJ 26.0 3.0 486 A -
4 NANEJ 15.4 1.5 - - - 45 HATJ 20.2 22 226 B -
5 DOMJ 355 3.0 80 - - 46 HANSNJ 16.2 26 340 B -
6 BONGSJ 23.3 3.0 200 - - 47 DOOMR 28.0 3.0 440 A -
7 SANGJJ 10.8 20 50 - - 48 KOOSJ 22.0 31 1,486 - -
8 oDJ 45.5 2.8 316 - - 49 DAESNJ 16.0 3.3 826 - -
9 OKCJ 355 3.0 - - - 50 BOKRNJ 18.0 3.2 550 -
10 UHJ 213 1.5 130 - - 51 YUNAJ 35.0 3.5 3,480 - -
1" JIJJ 9.6 2.0 130 - - 52 | JUCKRMJ 11.0 3.5 730 - -
12 HANGDJ 26.0 3.0 101 - - 53 KUMSNJ 28.5 3.0 2,200 A OK
13 SUNWJ 52.9 3.0 - - - 54 DAEGKJ 23.0 2.8 99 B OK
14 | MYUNGSR 25.5 3.0 476 B - 55 | JANGSNJ 16.5 3.0 574 B OK
15 UKR 37.0 3.0 900 B - 56 HACKYN 30.0 29 1,584 - NG
16 | SANGWR 17.0 20 520 B - 57 KUKHWJ 18.0 26 210 - -
17 YOKJD 24.0 26 87 B - 58 NYUPDJ 34.0 3.0 120 B -
18 | CHUNGRR 27.8 44 292 - - 59 DAEYAJ 45.0 25 1,907 B -
19 | JUNGSGR 15.2 1.6 123 - - 60 MIRAJ 20.2 31 340 B -
20 DAENR 42.0 3.0 799 - - 61 BOKLJ 17.7 3.2 420 B -
21 DONGRS 19.0 3.0 120 - - 62 | YONGCLJ 28.6 3.0 120 B -
22 | HWAEDSS 324 34 610 B - 63 | YUCKSNJ 16.0 25 164 Cc -
23 | WANGSR 27.0 3.2 1,876 - 64 CHUKCJ 225 25 220 B -
24 JACR 21.0 3.0 300 - - 65 HAEDNJ 36.5 25 1,000 Cc -
25 | BYUBGD 21.2 25 1,507 B OK 66 | KWANMJ 17.0 22 48 B OK
26 HOMKJ 15.0 24 401 C OK 67 KUKKJ 24.0 3.2 1,200 C NG
27 KANGDJ 234 3.8 1,307 B - 68 | NAMDNGJ 19.0 24 265 Cc OK
28 SINHJ 13.0 34 100 B - 69 DOLMKJ 15.5 24 65 B OK
29 | YUNGNJ 17.8 31 460 A - 70 | DONGGCJ 8.9 26 40 B OK
30 YENJ 332 35 617 B - 7 SERGCJ 12.5 22 29 B OK
31 00CJ 28.0 3.8 816 B - 72 YUKDJ 15.8 29 405 A OK
32 HOHNJ 19.0 2.0 200 B - 73 | HWAEDNJ 24.0 27 861 C NG
33 HOCNJ 14.0 2.8 195 - - 74 | SONGJINJ 19.0 4.0 700 - -
34 YUMGJ 18.0 20 100 B OK 75 | WIDOHSS 17.5 3.0 374 - -
35 HAKJNJ 30.0 2.0 370 B OK 76 | CHILENR 23.7 35 271 - -
36 | SANDNR 47.0 3.0 530 B OK 77 | KUNGCND 43.4 4.0 860 B -
37 SHINGJ 21.0 3.0 1,165 - OK 78 4SWR 245 4.1 1,909 Cc (8%
38 DONYLJ 15.6 5.0 384 B - 79 NULTR 16.0 4.0 850 - -
39 WARNS 12.0 24 287 B - 80 JINUNR 28.0 46 1,500 - -
40 BUDNJ 16.0 3.0 473 A - 81 SUNGJS 14.5 27 414 B OK
41 EENJ 9.0 23 127 B - - -

") pseudo-static slope stability analysis result ; ? dynamic analysis result
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Table 2. Probability of transverse cracking and maximum likely

crack width at the top of the crest due to an earthquake
[14]

Damage class Probability of. Maximum likely
transverse cracking| crack width, mm

0 0.001 5

1 0.01 20

2 0.05 50

3 0.2 100

4 0.5 150

Table 3. Maximum likely depth of cracking from the top of the crest

for transverse cracking in the embankment [14]

Maximum likely crack width Maximum likely crack depth
at the top of the crest (or core),| from the top of the crest (or
mm core), m
10 15
25 3
50 4.5
75 7.5
100 30
250 75
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Fig. 6. Elevation of crack bottom and reservoir water level [12]
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