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Vibration Characteristics of the Engineering Building No.2, National Defense Academy

By Takumi MURAKOSHI * and Mai ISHII **

The objective of this study is to examine the vibration characteristics of Engineering Bldg. No. 2, NDA

(EB2). To this end, seismometers are installed on the ground surface, the second floor, and the roof

of EB2. The analysis is conducted by employing the ratio of the Fourier spectra between observation

points and the ratio of the Fourier spectra between components. It is observed that the amplification ratio

of the vibration of north-south direction of the building on the south side of EB2 is found to be larger

than that of the east-west direction. The natural frequency of EB2 remain consistent irrespective of its

height, with horizontal components measuring 3.4 Hz and vertical components measuring 5.4 Hz. The

dominant frequency of the H/V spectral ratio of the ground surface is determined to be 4.3 Hz, and the

S-wave velocity of the loam layer corresponding to this dominant frequency is measured to be 206 m/s.

Keywords: Vibration characteristics, Amplification ratio, Natural frequency, H/V spectral ratio, S-wave velocity
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Yo | mmowsn |mmomasg | | BEOES) G e wmosen | meosswsn | BT BE RS,
1 2020410 H 28 H 15:58:31 35.801 | 140. 102 69| 4.4 44 | 20224:12H27H 9:09:34 35.301 | 139.967 74 4.0
2 2020411 H22H 19:05:54 36.584 | 141. 100 45| 5.7 45 202341 H11H 12:19:45 35.418 | 139. 067 13| 4.1
3 20204212 H 6 H 13:06:51 33.584 | 141. 151 63| 5.0 46 202341 H29H 21:19:48 35.350 | 139.235 144 4.9
4 20204-12H 18H 18:09:57 34.484 | 139. 301 11 5.0 47 202343 H11H 5:13:46 35.733 | 139. 968 63| 4.3
5 20214E3 H20H 18:09:45 38.467 | 141.618 59| 6.9 48 20234E3H 15H 6:39:05 35.500 [ 140. 100 69 3.8
6 202143 H 28 A 9:26:56 33.650 | 140.417 55 5.6 49 202343 H 24 H 16:25:35 36.417 [ 140. 301 83| 4.7
7 20214E5H 14H 8:58:14 37.686 | 141. 752 46| 6.3 50 20234 H12H 5:10:49 35.651 [ 140. 101 70| 3.9
8 202145 H 24 A 4:09:17 35.934 | 140. 118 62| 4.3 51 202345 H 10 H 11:20:56 35. 718 | 139.985 66| 3.9
9 202146 A9 H 17:27:23 35.551 | 139. 583 132 4.4 52 20234526 H 19:03:24 35.634 | 140. 668 50| 6.2
10 20214E8 A 12H 20:36:10 34. 967 | 140. 334 73| 4.2 53 202346 4 H 10:58:33 35. 802 | 140. 067 70| 4.6
11 20214294 13 A 6:31:08 34.836 | 139.818 52| 4.2 54 202346 H 16 H 21:14:03 35.802 | 140. 118 66| 4.0
12 20214F9H 14H 7:46:06 32.452 | 137.985 385] 6.0 55 202346 H 16 H 21:24:10 35.701 | 140. 702 49( 4.9
13 20214F9 H 29 A 17:37:05 38.786 | 135. 650 394| 6.1 56 20234E7THOR 20:44:04 34. 952 | 140. 335 73] 3.8
14 | 20214£10A21H 17:36:46 32.169 | 138. 450 356| 5.6 57 202347 H10H 4:52:23 35.652 | 140.417 66| 4.5
15 | 20214£10H 28 H 9:55:29 36.052 | 139.901 45| 4.5 58 202347H29H 19:34:12 36. 336 [ 139.951 77| 4.6
16 20214E11H1H 6:14:46 36.452 | 140. 602 57| 5.3 59 20234E9 F1 5 H 13:27:16 35.800 [ 140. 118 72| 4.6
17 | 2021411 A 17H 2:54:46 35.418 | 139. 136 23] 4.4 60 20234F9 A5 H 13:33:05 35. 800 [ 140. 086 68 4.2
18 | 2021411 H20H 8:57:23 35.733 | 139.533 99| 4.6 61 | 20234210H24H 21:29:42 35. 368 | 139.034 167| 4.2
19 | 2021411 H29H 21:40:47 31.285 | 142. 368 90| 6.4 62 | 20234114 10H 10:00:11 35.518 [ 139.434 105( 4.2
20 20214F12H 2 1:58:39 36.217 | 139.984 65| 5.1 63 20234F12H9H 16:03:45 34.502 | 140. 252 64| 4.6
21 2021412 3H 2:17:59 35.518 | 138.969 21] 4.1 64 202441 1H 16:10:22 37.485 | 137.267 16| 7.6
22 20214E12H 3H 6:37:48 35.551 | 138.984 19( 4.8 65 202441 H28H 8:59:29 35.634 | 140.017 73| 4.7
23 | 20214-12H30H 9:41:59 35.635 | 140.118 71 4.2 66 202442 H9H 17:42:33 34.952 | 139.219 172 4.9
24 20224F1H2H 10:50:55 35.319 | 140. 052 72| 3.5 67 202442 7 18 H 16:14:45 35.417 | 139.919 113 4.1
25 20224E3H31H 20:52:14 35.618 | 140.019 73| 4.7 68 202442 H29 H 11:13:09 35.384 [ 140. 552 29| 4.6
26 20224E4 13 A 1:07:54 34.602 | 140. 367 59 4.3 69 202442 H 29 H 16:27:21 35. 384 | 140. 550 29| 4.6
27 202244 A 19H 8:16:00 36. 868 | 140. 336 93| 5.4 70 202442 H29H 18:35:42 35. 385 [ 140. 551 27 4.9
28 20224E4 H 27H 9:12:49 35.151 | 140.417 100 4.3 71 202443 H 1R 5:43:17 35. 434 | 140. 550 31| 5.3
29 202245 3 H 19:39:58 35.652 | 139. 469 130 4.6 72 202443 H2H 1:49:04 35.303 | 140. 336 26| 5.0
30 202245 H 14 H 19:48:33 34. 668 | 140. 535 82| 4.6 73 202443 H9H 4:26:42 35.384 | 140. 417 28| 4.4
31 202246 H 25H 18:49:52 34.917 | 139. 484 27| 3.3 74 20243 H15H 0:14:36 37.068 | 141. 152 50| 5.8
32 202247H5H 9:51:19 34. 268 | 139. 885 88| 4.6 75 202443 7 18H 3:50:20 35. 752 | 140. 267 58| 4.2
33 20224F9 H 3 H 11:54:51 35.833 | 139.819 84| 4.2 76 202443 H 21 H 9:08:04 36.036 [ 139. 884 46| 5.3
34 20224F9 H 22 H 7:24:43 35.269 | 141. 217 13 5.3 77 202444 4 H 12:16:30 37.719 | 141.852 44 6.3
35 20224F9 H 23 H 9:53:52 36. 068 | 140. 200 83| 4.7 78 2024424 H27H 17:35:35 27.901 | 139. 786 515 6.7
36 20224F11H3H 19:02:54 35.651 | 140. 168 68| 4.0 79 202445 H 26 H 0:55:37 36. 151 | 140. 085 66| 4.7
37 2022411 H3H 20:16:56 35.652 | 140. 185 71 4.5 80 202445430 H 2:14:56 32.302 [ 137.784 405 5.5
38 20224E11H4H 3:57:22 35.135 | 140.083 17 4.2 81 202446 H 16 H 19:16:36 35. 800 [ 140. 068 69| 4.3
39 20224F11H4H 5:16:35 35.150 | 140. 069 17 3.7 82 20244F6 H 25 H 17:31:01 33.550 [ 141. 235 44 5.5
40 20224E11H9H 17:40:12 36. 184 | 140.018 51| 4.9 83 20244FTH 4R 12:12:30 35.201 | 140. 452 49( 5.2
41 | 2022211 H14H 17:08:25 33.834 | 137.418 362| 6.4 84 20247H 18H 20:07:36 33.567 | 140. 235 100 5.7
42 | 2022411 H17H 21:43:30 35.651 | 140. 068 72| 4.3 85 20244E7H 31 H 1:47:16 35.669 [ 139. 568 121 4.7
13

43 | 20224F12/116H 9:25:11 36. 067 | 139. 800 79
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