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No.1 No.4 No.2 No.3
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o o
4.5 4. - du 800 1652 1767 1882
4.0 3.
3.0 2.
2.0 -4. - Ag2 800 1665 1845 2025
-4.0 -7. - D2g-3 800 767 1239 1711
-7.0 -9. - D2c-3 500 589 756 923
-9.0 -14. - D2g-3 500 767 1239 1711
-14.0 -15. 446 401 446 491
-15.2 -16.
-16.0 -20.
-20.0 -40. 456 410 456 502
-40.0 -60. 472 425 472 519
-60.0 -90. 491 442 491 540
-90.0 -120. Km 514 463 514 565
-120.0 -150. 537 483 537 591
-150.0 -190. 564 508 564 620
-190.0 -230. 595 536 595 655
-230.0 -270. 626 563 626 689
-270.0 -320. 660 594 660 726
-320.0 -370. 699 629 699 769
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-9.0 -14. D2g-3 2.29 500 1101 .370
-14.0 -15. 1.72 446 1658 .461
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-16.0 -20.
-20.0 -40. 1.72 456 1675 .460
-40.0 -60. 1.73 472 1696 .458
-60.0 -90. 1.73 491 1709 .455
-90.0 -120. Km 1.73 514 1737 .452
-120.0 -150. 1.73 537 1765 .449
-150.0 -190. 1.74 564 1792 .445
-190.0 -230. 1.74 595 1831 .441
-230.0 -270. 1.75 626 1871 .437
-270.0 -320. 1.75 660 1920 .433
-320.0 -370. 1.76 699 1958 .427
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-9.0 -14. D2g-3 2.29 1239 2728 .370
-14.0 -15. 1.72 446 1658 .461

-15.2 -16.

-16.0 -20.
-20.0 -40. 1.72 456 1675 .460
-40.0 -60. 1.73 472 1696 .458
-60.0 -90. 1.73 491 1709 .455
-90.0 -120. Km 1.73 514 1737 .452
-120.0 -150. 1.73 537 1765 .449
-150.0 -190. 1.74 564 1792 .445
-190.0 -230. 1.74 595 1831 .441
-230.0 -270. 1.75 626 1871 .437
-270.0 -320. 1.75 660 1920 .433
-320.0 -370. 1.76 699 1958 .427

27




2-3-6

3 o
EL(m) (g/cm) (m/s) (m/s)

4.5 4 du 2.13 1882 3353 .270

4.0 3

3.0 2
2.0 -4. Ag2 2.21 2025 3663 .280
-4.0 -7. D2g-3 2.29 1711 3767 .370
-7.0 -9. D2c-3 2.09 923 1973 .360
-9.0 -14. D2g-3 2.29 1711 3767 .370
-14.0 -15. 1.72 491 1824 .461

-15.2 -16.

-16.0 -20.
-20.0 -40. 1.72 502 1843 .460
-40.0 -60. 1.73 519 1865 .458
-60.0 -90. 1.73 540 1880 .455
-90.0 -120. Km 1.73 565 1910 .452
-120.0 -150. 1.73 591 1942 .449
-150.0 -190. 1.74 620 1971 .445
-190.0 -230. 1.74 655 2015 .441
-230.0 -270. 1.75 689 2059 .437
-270.0 -320. 1.75 726 2112 .433
-320.0 -370. 1.76 769 2154 427
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3 o
EL(m) (g/cm) (m/s) (m/s)

4.5 4 du 2.13 1652 2943 .270

4.0 3

3.0 2
2.0 -4. Ag2 2.21 1665 3012 .280
-4.0 -7. D2g-3 2.29 767 1688 .370
-7.0 -9. D2c-3 2.09 589 1259 .360
-9.0 -14. D2g-3 2.29 767 1688 .370
-14.0 -15. 1.72 401 1492 .461

-15.2 -16.

-16.0 -20.
-20.0 -40. 1.72 410 1508 .460
-40.0 -60. 1.73 425 1526 .458
-60.0 -90. 1.73 442 1538 .455
-90.0 -120. Km 1.73 463 1563 .452
-120.0 -150. 1.73 483 1589 .449
-150.0 -190. 1.74 508 1612 .445
-190.0 -230. 1.74 536 1648 .441
-230.0 -270. 1.75 563 1684 .437
-270.0 -320. 1.75 594 1728 .433
-320.0 -370. 1.76 629 1763 427
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2 FEM SHAKE
2 FEM SHAKE
2-3-9
2-3-13
1 1.164 2 0.614
0.288 4 0.182 5 0.140 2
FEM SHAKE
SHAKE 2 FEM
5 2-3-10
2
1 0.134 2 0.124
0.063 SHAKE 2 FEM
2-3-9 2 FEM SHAKE
cm/s?)
2 FEM SHAKE
494 .448 491526
-483.613 -484.951
2-3-10
SHAKE 2 FEM SHAKE 2 FEM
cm/s? cm/s? cm/s? cm/s?
1 2.45 1096 1113 853 865
2 1.63 1964 1985 1665 1680
3 1.52 1686 1816 1512 1630
4 1.03 1351 1300 1281 1227
5 0.88 1281 1147 1084 980
5219 5323 4435 4525
2 FEM
SHAKE 1.020 2 1.020 2
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Ryuu Shimamoto, Takafumi Hiraki, Fukashi Mori, Eiji Ohara and
Haruhiko Kurino, <““Seismic-upgrading of Existing Stacks by
Structural Control wusing Oil Dampers®” 19th International
Conference on Structural Mechanics in Reactor Technology
(SMiRT19), Toronto, Canada, August 12-17 2007 K17/1-2
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MSC NASTRAN Ver.2008.0.0
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79

3-2-1

EL.
z A 7z zy Asy Asz iz iy 0 A N Mz My Qy Qz
(m) (mm®) | (mm*) | (mm*) | (mm*) | (mm*) (mm) (mm) (mm) (kN) | (kN m) | (kN m) | (kN) (kN)
112.205 | H-400x200x8x13 | SS400 6668 | 147000 | 968000 4400 2268 46 170 | 1448.9 8.5 6 0 0 0 0
95.432 | H-400x200x8x13 | SS400 6668 | 147000 | 968000 4400 2268 46 170| 1448.9 8.5 1 0 0 0 0
75.444| H-400x200x8x13 | SS400 6668 | 147000 | 968000 4400 2268 46 170 | 1448.9 8.5 0 0 0 0 0
52.618| H-400x200x8x13 | SS400 6668 | 147000 | 968000 4400 2268 46 170 | 1448.9 8.5 0 0 0 0 0
39.000 | H-400x200x8x13 | SS400 6668 | 147000 | 968000 4400 2268 46 170| 1448.9 8.5 0 0 0 0 0
26.257| H-400x200x8x13 | SS400 6668 | 147000 | 968000 4400 2268 46 170 2320.7 13.7 2 0 0 0 0

EL.

z on obz o by Ty Tz fc fbz fs +

(m) (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) ) )

112.205 | H-400x200x8x13 | SS400 0.9 0.0 0.0 0.0 0.0| 257.9| 258.5| 149.2 0.01 0.00

95.432 | H-400x200x8x13 | SS400 0.2 0.0 0.0 0.0 0.0| 257.9| 258.5| 149.2 0.01 0.00

75.444 | H-400x200x8x13 | SS400 0.0 0.0 0.0 0.0 0.0| 257.9| 258.5| 149.2 0.00 0.00

52.618| H-400x200x8x13 | SS400 0.0 0.0 0.0 0.0 0.0| 257.9| 258.5| 149.2 0.00 0.00

39.000 | H-400x200x8x13 | SS400 0.0 0.0 0.0 0.0 0.0| 257.9| 258.5| 149.2 0.00 0.00

26.257| H-400x200x8x13 | SS400 0.3 0.0 0.0 0.0 0.0| 257.0| 258.5| 149.2 0.01 0.00




99

3-2-2

EL.

z A Zz Zy Asy Asz iz iy 0 A N Mz My Qy Qz
(m) (mm?*) | (mm®) (mm®) | (mm?) | (mm*) | (mm) (mm) (mm) (kN) | (kN - m) | (kN m) | (kN) (kN)
112.205 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248| 41600 260 199| 1500.0 5.8 109 658 55 976 97
104.000 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248 | 41600 260 199 1500.0 5.8 7 316 22 398 30
95.432 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248| 41600 260 199| 1500.0 5.8 6 267 7 344 9
85.000 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248 | 41600 260 199| 1500.0 5.8 2 342 27 446 35
75.444 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248| 41600 260 199 1500.0 5.8 5 365 21 460 28
64.000 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248| 41600 260 199| 1500.0 5.8 13 418 34 551 45
52.618 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248 | 41600 260 199 1500.0 5.8 3 450 42 587 55
39.000 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248 | 41600 260 199 1500.0 5.8 348 598 30 793 31
26.257 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248 | 41600 260 199| 6051.3 23.3 21 194 21 75 8
26.257 | BH-600x800x28x28 | SS400 | 55850 | 12600000 | 5550000 | 14248| 41600 260 199 | 2636.5 10.1 76 236 34 159 27

EL.

z on obz oby Ty Tz fc fbz fs +

(m) (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) ) )
112.205 | BH-600x800x28x28 | SS400 2.0 52.3 10.0| 68.6 2.4| 258.2| 258.5| 149.2| 0.25| 0.46
104.000 | BH-600x800x28x28 | SS400 0.2 25.1 4.0| 28.0 0.8| 258.2| 258.5| 149.2| 0.11| 0.19
95.432 | BH-600x800x28x28 | SS400 0.2 21.2 1.3 24.2 0.3| 258.2| 258.5| 149.2| 0.09| 0.16
85.000 | BH-600x800x28x28 | SS400 0.1 27.2 4.9 31.4 0.9| 258.2| 258.5| 149.2| 0.13| 0.21
75.444 | BH-600x800x28x28 | SS400 0.1 29.0 3.8 32.3 0.7| 258.2| 258.5| 149.2| 0.13| 0.22
64.000 | BH-600x800x28x28 | SS400 0.3 33.2 6.2 38.7 1.1| 258.2| 258.5| 149.2| 0.15| 0.26
52.618 | BH-600x800x28x28 | SS400 0.1 35.8 7.6 41.2 1.4| 258.2| 258.5| 149.2| 0.17| 0.28
39.000 | BH-600x800x28x28 | SS400 6.3| 47.5 5.5 55.7 0.8| 258.2| 258.5| 149.2| 0.23| 0.37
26.257 | BH-600x800x28x28 | SS400 0.4 15.4 3.8 5.3 0.2| 254.1| 258.5| 149.2 0.08 0.04
26.257 | BH-600x800x28x28 | SS400 1.4 18.8 6.7 11.2 0.7| 257.6| 258.5| 149.2| 0.10| 0.08
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Py
Py
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4-3-3

P(kN) T  N/mm?) T (N/mm?) T /T
8641 0.509 1.06 0.48
8432 0.497 1.06 0.47
8432 0.577 1.06 0.54
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