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of Concrete Gravity Dams
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ABSTRACT

The purpose of this study is to suggest some references of maintenance and design of
concrete gravity dams by analyzing dynamic charactenistics in X, y, z directions.

It is considered as additional mass, soil interaction for numerical dynamic analysis for
gravity concrete dams in Han River basin as some cases.

The result shows that the overflow structure can be possibly underestimated for the
evaluation of the seismic performance using seismic intensity, modified seismic intensity
methods.

A much more research is still necessary for the evaluation of comprehensive seismic
performance of concrete gravity dam
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Case-25 S4¢ol o8 271A%e] BHE Dol Yo, AWE sz Yo} F4e Tejeld

spring 2.2 tix|ated AH-&3819ict

Case-32 S5¢d 9 Rrrdxel g3+ 1HIIR @koen] 2wk Elastic half-space theory®}
Lumped Parameter thoerye] 93 sjA 438 242 AFR=EE AHE parameter g &-gatgch

Case-4v= 5 9 Hrid3e adg negslgdon, Aute dAd] d n4e Aoz AFde
2R 7ZA BEs ALt

Case-5v 5ol 9% Frrdze ang nesigony, Aute 7|z dutie] 4A4S 123t spring
o2 dx|3te] AHgsHch

Case62 B5ote] ol@ ¥tz ang nejsigon, xuke Elastic half-space theory$t Lumped
Parameter thoeryell 913t s A#E 272 JFR=Y2 ANE parameter S A 23131k

E 31 Type-19| ARTST xSHLE dotRews) e (Hz)

mode Case-1 Case-2 Case-3 . Case4 -Case-5 Case-6
1 46832 (1.00) | 37303 (0.80) | 3.7298 (0.80) | 4.1016 (0.88) | 3.4388 (0.73) | 3.3981 (0.73)
2 06182 (1.00) | 7.7196 {0.80) | 7.5984 (0.79) | 87625 (0.91) | 7.3715 (0.77) | 7.3150 (0.76)
3 16.0187 (1.00) | 12.9666 (0.81) | 12.5622 (0.78) | 14.0828 (0.88) | 12.1897 (0.76) | 12.0191 (0.75)
4 22,9956 (1.00) | 19.2959 (0.84) | 19.0011 (0.83) | 18.4771 (0.80) | 16,5287 (0.72) | 16.3559 (0.71)
5 23.3849 (1.00) | 21.0686 (0.90) | 20.6992 (0.89) | 22.7432 (0.97) | 18.6566 (0.80) | 18.3291 (0.78)




£ 32 Type-12| RZEEHE xZWe AstRrdd)
mode Case-1 | Case2 | Case-3 | Case-4 | Case-5 | Caseb
1 4173 59.64 63.52 46.91 61.41 6571
2 28.11 2022 25.18 26.01 28.68 27.69
3 10.81 6.67 6.10 8.63 593 391
4 3.94 1.12 085 248 0.78 0.13
5 1.01 0.15 008 29 1.29 0.08
Total 85.60 96.80 95.73 86.95 98.09 97.52
E 33 Type-18 IRAST yHEE 54 ctf (Hz)
mode Case-1 Case-2 Case-3 Case—-4 Case-5 Case-6
1 31340 (1.00) | 3.1340 (1.00) | 3.1338 (1.00) | 3.1938 (1.02) | 3.1938 (1.02) [ 3.1911 (1.09)
2 9.5276 (1.00) | 9.5276 (1.00) | 9.5212 (1.00) | 10.1424 (1.06) | 10.1424 (1.06) | 10.1094 (1.06)
3 16.6728 (1.00) | 16,6728 (1.00) | 16.5499 (0.99) 17 7671 (1.07) | 17.8821 (1.07) | 17.7599 (1.07)
4 19.1146 (1.00) | 19.1147 (1.00) | 19.1140 (1.00) 5632 (1.23) | 22.8262 (1.19) | 22.4811 (1.18)
5 21.6463 (1.00) | 21.6471 (1.00) | 21.5991 (1.00) 0504 (1.11) | 22.9769 (1.06) | 22.8884 (1.06)
E 34 Type-12| HYE0{g (ySutel, HASHE
mode Case-1 | Case2 | Case-3 | Case-4 | Case-5 | Case-6
1 60.96 60.62 62.74 67.47 68..21 70.10
2 14.89 14.73 15.92 17.77 17.90 19.01
3 2.81 283 255 482 340 1.08
4 843 8.50 788 5.12 4.4 501
5 421 397 4.12 0.30 0.31 0.09
Total 91.29 90.65 93.21 95.48 94.75 35.29
I 35 Type-12| DRISF Fetel dzws e (H2)
mode Case-1 Case—2 Case~3 Case-4 Case-5 Case—6
1 10.7846 (1.00) | 8.3512 (0.77) | 8.2089 (0.77) [11.4991 (1.07) | 9.4744 (0.88) | 9.4311 (0.87)
2 16.0188 (1.00) [12.9666 (0.81) |12.6922 (0.79) [14.0828 (0.88) [12.1897 (0.76) |12.1224 {0.76)
3 229956 (1.00) }18.6212 (0.81) |18.6100 (0.81) %7432 (0.99) [18.6566 (0.81) {18.4990 (0.80)
4 23.3849 (1.00) [19.2959 (0.83) [18.9879 (0.81) 5630 (1.01) 19 9393 (0.85) |19.5884 (0.84)
5 25.8004 (1.00) |21.0686 (0.82) {19.9981 (0.78) 25 9506 (1.01) 8262 (0.88) |21.4783 (0.83)
I 36 Type-12| HTE0IE (zEZWg, AXAEY
mode Case-1 | Case-2 | Case-3 | Case4 | Case-5 Case—G
1 61.40 n2 69.35 62.42 80.57 75.69
2 0.92 0.95 297 0.24 0.22 035
3 389 - 498 741 363 453 7.12
4 8.05 2.72 1.59 1.28 0.05 0.10
5 0.73 0.88 055 0.51 0.01 0.02
Total 74.99 80.75 81.87 68.08 85.38 83.28
E 37 Type29] DRSS (x=uhel Motritel chel (H2)
mode Case-1 . Case—2 Case-3 Case-4 Case-5 Case-6
1 98172 (1.00) | 7579 (0.77) | 7.4888 (0.76) | 8.0470 (0.82) | 6.1330 (0.62) | 6.1290 (0.62)
2 222852 (1.00) | 17.0811 (0.77) | 16,5889 (0.74) | 18,5155 {0.83) | 14.3603 (0.64) | 14.1948 (0.64)
3 259264 (1.00) | 19.4014 (0.75 | 19.3811 (0.75) 240264 (0.93) | 18.2551 (0.70) | 17.9247 (0.69)
4 406168 (1.00) | 31.2131 (0.77) | 31.1886 (0.77) 6533 (0.73) | 25.7863 (0.63) | 24.9661 (0.61)
5 4383 (1.00) | 37.6404 (0.87) | 36.1980 (0.83) 340254 (0.78) | 30.6494 (0.71) 5008 (0.70)
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I 38 Type22| HZTE0E kFLE Asl7ad
mode Case-1 | Case2 | Case-3 | Case4 | Case-5 | Case-6
1 33.28 50.33 56.91 40.50 56.58 59.44
2 26.47 36.04 32.10 28.44 34.18 33.11
3 9.34 4.69 2.09 5.04 2.40 1.89
4 11.39 6.81 6.11 4.36 4.27 3.09
5 0.37 0.15 0.21 4.51 0.30 0.02
Total 80.85 98.02 97.42 82.85 97.73 97.55
I 39 Type2°| DRIEFT (ySWe dzutsy = (Hz2)
mode Case-1 Case—2 Case-3 Case—4 Case-5 Case6
i 37211 (1.00) | 37203 {1.00) | 3.7195 (1.00) | 3.2816 (0.88) | 3.2808 (0.88) | 32790 (0.88)
2 159062 (1.00) | 15.8951 (1.00) | 15.8801 (1.00) | 13.9441 (0.88) | 13.9342 (0.88) | 13.8998 (0.87)
3 6065 (1.00) | 23.6025 (1.00) | 23.6011 (1.00) | 17.9611 (0.76) | 17.9578 (0.76) 179008 (0.76)
4 269366 (1.00) | 26.9350 (1.00) | 26.9342 (1.00) | 20.2707 (0.75) | 20.2695 (0.75) 2994 (0.75)
5 31.5916 (1.00) | 31.5556 (1.00) | 31.4490 (1.00) | 27.9289 (0.88) | 27.9104 (0.88) 279002 0.88)
E 310 Type22! HTHHE (ySLE YWY
mode Case-1 | Case2 | Case-3 | Case-4 | Case-5 | Case-6
1 54.92 56.70 5791 58.10 58.14 60.01
2 20.71 21.29 21.35 27.34 27.34 29.16
3 1.49 1.52 1.30 1.06 1.09 0.79
4 0.34 0.36 0.44 0.95 0.97 0.88
5 6.24 6.43 7.09 5.29 5.30 6.02
Total 83.70 86.29 88.09 92.74 92.83 96.86
E 311 Type-28] NFIESF (zEuhet odxgsh el (Hz)
mode Case-1 Case—2 Case-3 Case-4 Case-5 Case—
1 259264 (1.00) | 19.4014 (0.75) | 19.2881 (0.74) | 24.0264 (0.93) | 18.2551 (0.70) | 18.2488 (0.70}
2 4383 (1.00) | 31.2131 (0.72) | 30.1109 (0.69) | 34.0254 (0.78) | 25.7863 (0.59) 25 6999 (0.59)
3 47 2217 {1.00) | 37.6404 (0.80) | 37.6002 (0.80) | 39.3938 (0.83) | 30.6494 (0.65) 6009 (0.65)
4 50.4867 (1.00) | 42.5741 (0.84) | 42.6001 (0.84) | 41.2922 (0.82) | 366491 (0.73) 361472 0.72)
5 527506 (1.00) | 50.5954 (0.96) | 49.9199 (0.95) | 435782 (0.83) | 30.4331 (0.75) | 39.4210 (0.75)
E 312 Type2¢| HEHNWE Y AN
mode Case-1 | Case2 | Case-3 | Case-4 | Case5 | Case—6
1 5768 | 7864 80.01 66.09 76.48 7891
2 8.90 568 497 404 569 5.17
3 19.06 7.10 8.03 6.91 220 1.90
4 0.10 1.09 097 0.13 327 299
5 0.10 1.08 1.00 3.36 0.04 0.12
Total 85.84 93.59 94.98 80.53 87.68 89.09
E 313 Type-32 ARH ST xE54e AotRaed el (Hz)
mode Case-1 Case—2 Case-3 Case-4 Case~5 Case-6
1 14.4454 (1.00) | 9.7277 (0.67) | 9.7110 (0.67) | 12.7128 (0.88) | 85577 (0.59) | 85501 {0.59)
2 31.1083 (1.00) | 22.0179 (0.71) | 21.5830 (0.69) | 28.8523 (0.93) | 20.7323 (0.67) | 20.5519 (0.66)
3 31.6613 (1.00) | 29.9528 (0.95) | 29.0231 (0.92) | 30.7029 (0.97) | 28.3089 (0.89) | 28.1112 (0.89)
4 42,4831 (1.00) | 39.1180 (0.92) 389918 (0.92) | 35.4371 (0.83) | 30.6759 (0.72) | 29.9919 (0.71)
5 44,4991 (1.00) | 39.8087 (0.89) 5022 (0.89) | 42.4234 (0.95) | 37.7611 (0.85) | 37.3132 (0.84)
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E 314 Type-39 HZAE &

mode Case-1 | Case—2 | Case-3 | Case—4 | Case-5 | Case-6
1 61.01 7258 7391 66.69 77.10 79.01
2 13.76 2353 22.58 593 19.64 18.22
3 295 0.01 0.18 504 0.30 029
4 0.07 0.12 031 2.33 0.37 0.30
5 1.37 1.36 0.60 0.99 0.67 047
Total 79.16 97.60 97.58 80.98 98.08 98.29
H 315 Type-39] LRIET (yEae Hzutsy chel (Hz)
mode Case-1 Case-2 Case-3 Case-4 Case-5 Case—6
1 37014 (1.00) | 32464 (0.88) | 3.2198 (0.87) | 3.5575 (0.96) | 3.1229 (0.84) 0999 (0.84)
2 20.2072 (1.00) | 18.4990 (0.92) | 18.4013 (0.91) | 16.2423 (0.80) | 15.3955 (0.76) 152101 (0.75)
3 22.8656 (1.00) | 21.6470 (0.95) | 20.5586 (0.90) | 20.8087 (0.91) | 19.1695 (0.84) | 19.0010 (0.83)
4 23.6207 (1.00) | 234985 (0.99) | 23.2709 (0.99) | 21.9213 (0.93) | 21.6019 (0.91) | 21.5002 (0.91)
5 30.9786 (1.00) | 29.9357 (0.97) | 29.1877 (0.94) | 27.1889 (0.88) | 26.1446 (0.84) | 25.9985 (0.84)
I 3.16 Type-32| HHEO{E (yHUE HEHEY
mode Case-1 | Case2 | Case-3 | Case-4 | Case-5 | Case-6
1 68.02 67.72 70.05 65.96 66.40 72.19
2 20.90 1872 15.78 15.77 15.56 14.99
3 046 0.98 0.70 702 479 385
4 043 0.21 0.19 0.14 040 0.37
5 043 0.30 027 0.52 0.57 0.60
Total 90.25 8791 86.99 89.41 87.70 .00
E 317 Type-32 1RISF (e xUsh chel (H2)
mode Case-1 Case—2 Case-3 Case~4 Case-5 Case—6
1 27.8798 (1.00) | 19.7578 (0.71) | 19.7557 (0.71) | 27.7770 (1.00) | 19.5212 (0.70) | 19.5200 (0.70)
2 31.1083 (1.00) | 22.0179 (0.71) | 21.9997 (0.71) | 28.8523 (0.93) | 20.7323 (0.67) | 20.7010 (0.67)
3 31.6613 (1.00) | 20.9528 (0.95) | 29.9376 (0.95) | 30.7029 (0.97) | 28.3089 (0.89) | 28.1900 (0.89)
4 424831 (1.00) | 39.1180 (0.92) | 39.0067 (0.92) | 354371 (0.83) | 30.6759 (0.72) | 30.6004 (0.72)
5 54.0936 (1.00) | 39.8087 (0.74) | 39.7665 (0.74) | 52.0934 (0.96) | 37.7611 (0.70) | 37.4937 (0.69)
E 318 Type-32| HZEO{E Z4er odxugy
mode Case-1 | Case—2 | Case-3 | Case4 | Case-5 | Case6
1 7205 93.28 95.01 65.13 93.63 9537
2 299 0.56 0.33 057 0.10 0.21
3 1.45 0.08 004 717 0.19 0.39
4 0.04 0.07 004 0.03 0.01 005
5 0.01 0.01 0.01 0.11 0.08 002
Total 76.54 94.00 05.43 73.01 94.01 96.04
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