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3:00 27 15 12 56
4:00 36 19 15 58
5:00 30 16 13 56
6:00 46 30 21 62
7:00 46 33 22 63
8:00 46 37 27 57
9:00 46 37 26 62
1] 10:00 45 35 24 66
11:00 43 34 25 61
REM A BHE T — # AT : dB
R\ L~
R X5
LlO LBO L9O Lmax
B 44 35 25 61
il 38 24 16 58
60
—— L 10 - L9
50
31340 4’\4/ —o
(0] D >\< o)
QO o (0] (0] (0]
%30 1 ) / o
g - - L L o) L <
20 = =
& - loso 00
=10 —
0 S
12 13 14 15 16 17 18 19 20 21 22 23 0 1 2 3 4 5 6 7 8 9 10 11

FEFFZI
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A e BIIR  £ oD B

* 3-4-1(1)

AR R A 341 ITRT,

it R E MR TR

FHATHLA 01 % [EMKASHIRE) 01) & [F] MR
AR« TR 244E 11 A 2T B () ~28 H () i
HAT : dB
Yo 1/34 27 5 —7 80 FpDLABK (H) e
7| AP IR %
1.0 1.25 1.6 2.0 2.5 3. 15 4.0 5.0 6.3 8.0 10 12.5 16 20 25 31.5 40 50 63 80
No. (Hz)
1 48. 1 4.7 4.4 0.6 6.7 11.9 9.8 17.9 1 20.9 | 23.3 | 25.0 ] 26.0 | 30.8 | 31.9 | 34.7 | 35.8 | 43.9 | 37.5 | 36.7 | 40.1 37.0 31.5
2 46.6| 5.7 4.5 5.3 4.3 11.7 | 28.1 30.4 | 26.0 | 25.3 | 27.1 30.3129.2 | 28.2 | 34.5 | 31.8 | 40.1 42.1 34.8 | 39.3 | 34.1 40
3 48.8| 5.4 -1.4 2.6 2.6 7.6 16.6 | 19.9 | 20.2 | 25.3 | 19.5 | 23.8 | 31.0 | 29.6 | 33.7 | 36.0 | 45.0 | 38.1 34.9 | 40.3 | 39.1 31.5
4 50.7] 2.6 1.5 0.3 8.6 8.6 8.5 12.6 | 21.3 | 23.3 | 26.5 | 28.5 | 32.1 33.6 | 35.4 | 38.2 | 45.9 | 43.4 | 37.5 | 40.6 | 41.5 31.5
5 53. 1| -0.9 4.1 6.4 14.0 | 13.4 ] 18.5 | 23.1 18.6 | 26.2 | 31.6 | 37.9 | 37.6 | 31.5 | 32.9 | 39.2 | 46.0 | 44.9 | 41.9 | 45.0 | 43.5 31.5
6 | 49.4| 5.9 | 2.1 | 3.6 | 12.8 | 18.2 | 19.9 | 19.0 | 21.0 | 25.1 | 27.2 | 27.7 | 28.4 | 30.3 | 34.8 | 37.8 | 42.3 | 39.2 | 36.3 | 42.0 | 40.2 | 31.5
7 | 49.6| 1.3 | 4.5 | 4.1 | 5.5 | 10.0 | 27.0 | 32.5 [ 25.5 | 20.5 | 28.9 | 28.8 | 26.7 | 26.9 | 30.9 | 35.5 | 47.0 | 38.9 | 32.0 | 41.9 | 45.4 | 31.5
8 | 49.0f 1.0 | -1.8| 5.5 | 3.8 | 6.4 | 10.6 | 16.2 | 25.0 | 24.5 | 27.4 | 26.0 | 31.4 | 38.3 | 42.0 | 35.1 | 43.8 | 39.1 | 35.8 | 38.5 | 34.6 | 31.5
9 | 48.4f 4.6 | 9.2 | 1.8 | 2.7 | 9.4 | 9.9 | 14.4|19.9 | 23.9|29.0 | 28.6 | 34.4 | 38.4 | 42.5 | 38.1 | 41.1 | 43.5 | 36.1 | 38.2 | 34.0 | 40
10 | 48.0] 2.9 | -5.2| 3.8 | 4.4 | 5.5 | 13.1 | 15.9 | 22.9 | 23.9 | 27.9 | 32.4 | 38.0 | 39.7 | 37.9 | 37.5 | 41.0 | 39.4 | 32.5 | 38.4 | 35.7 | 31.5
P EBRE S (He) 33.2
= 3-4-1(2) MBI HERSHRMAETRERE
FHAHR 02 % NEKAWIRE) 02) & [FIHIA
FRAIAR] - Rk 24 4F 11 A 2T H (k) ~28 H (K) -
HAQL
o 1/34 27 2 —7 2 R JEd (Hz) L
TPl o [ as | te | 20| 25 [35] 40| 50| 63| 80| 10 [125] 16 20 95 |35 10 | 50 | 63 | so |EPE
No. (Hz)
1| 549/ -2.5| 4.1 | 5.8 | -0.6| 3.9 [12.6]13.2|21.9|33.4|42.3|53.0[48.3]46.0|37.4|31.125.6|24.9|29.6/|25.9]|20.1| 10
2 | 57.1) 4.5 | 5.3 | 3.6 | 2.6 | 5.8 | 12.1 | 15.2 | 22.2 | 32.7|43.1|55.0 | 49.7 | 48.8 | 40.9 | 31.5 | 27.3 | 25.2 | 26.6 | 22.7 | 19.0 | 10
3 | 53.8| 1.8 | 6.2 | 3.5 | 6.1 | 7.4 | 15.7 | 15.1 | 22.6 | 26.2 | 37.7 | 45.5 | 49.8 | 50.2 | 32.6 | 27.5 [ 24.1 | 23.1 | 25.9 | 22.7 | 20.4 | 16
4 | 5820 -1.9| 1.3 | 3.2 | -1.5| 3.3 | 7.0 | 13.1 | 15.8 | 30.6 | 38.1 | 49.5 | 56.2 | 49.0 | 45.1 | 40.1 | 41.1 | 34.9 | 23.4 | 22.6 | 22.4 | 12.5
5 | 57.9| -0.9 | 4.6 | 5.5 | 8.5 | 6.7 | 6.6 | 12.7 [ 21.7 [ 33.1 | 40.7 | 55.6 | 51.1 | 47.9 | 41.3 | 32.3 | 26.6 | 26.0 | 26.5 | 23.0 | 20.6 | 10
6 | 52.6| 1.7 | 4.1 | 4.2 | 4.6 | 3.4 | 10.4|12.8 | 19.2 | 27.0 | 36.6 | 46.4 | 49.4 | 47.8 | 34.5 | 31.9 | 31.8 | 24.8 | 29.8 | 25.6 | 21.4 | 12.5
7 | 57.4| 2.6 | 1.3 | 6.7 | 4.5 | 4.5 | 11.1 | 12.7 [ 22.6 | 36.5 | 43.0 | 53.9 | 53.0 | 49.0 | 41.8 | 36.3 | 33.7 | 28.9 | 20.4 | 25.9 | 21.2 | 10
8 | 52.5| 1.6 | 4.2 4.5 | 6.0 | 4.4 | 5.3 | 10.8 | 16.2 | 30.7 | 35.4 | 47.2 | 48.2 | 46.6 | 37.5 | 31.7 | 25.6 | 23.2 | 25.4 | 20.3 | 22.3 | 12.5
9 | s4.1f 0.9 | 1.3 | 4.1 | 66| 7.1 | 7.5 | 13.0|22.0|31.7|45.2|50.7|49.1 | 48.1 | 39.3 | 33.9 | 28.5|25.9 | 29.8 [ 27.1 | 20.0| 10
10| 55.2| 2.2 | 3.9 | 5.8 | 1.0 | 3.7 | 7.7 | 8.2 | 18.7 | 30.6 | 40.5 | 49.3 | 52.6 | 46.3 | 41.8 | 30.6 | 28.8 | 28.8 | 30.1 | 28.1 | 22.2 | 12.5
TR B % (Hz) 11.6

R 3-4-1




= 3-4-13)

i RS R MAERR

FAAHA - 03 % [EKAMIRE) 03] & [FIHIA
FRAHAR] - Rk 24 4F 11 A 27T H (k) ~28 H (K)
BANT ¢ dB
Ry 1/3F 27 % —7 "2 R JEEE (Hz) OO
I AP R
1.0 1.25 1.6 2.0 2.5 3. 15 4.0 5.0 6.3 8.0 10 12. 5 16 20 25 31.5 40 50 63 80
No. (Hz)
1 50.3| -2.2 5.3 1.2 1.2 5.2 12.6 | 30.2 | 23.5 | 24.7 | 24.1 ] 29.8 | 34.9 ] 39.8 | 46.0 | 45.6 | 41.4 | 31.7 | 27.5 | 24.0 | 20.2 20
2 53.6| 2.2 8.1 5.8 2.0 13.2 | 24.0 | 24.9 | 27.7 | 29.3 | 26.6 | 34.5 | 38.4 | 41.8 | 45.3 | 50.8 | 45.8 | 41.9 | 31.0 | 24.8 | 23.1 25
3 52.6| 2.2 3.6 5.5 2.3 9.1 18.7 | 22.5 | 29.5 | 26.6 | 21.5 | 25.2 | 32.1 ] 38.3 | 46.9 | 47.2 | 45.6 | 42.3 | 35.9 | 23.2 | 22.5 25
4 50.6| 4.7 1.1 6.3 11.8 | 13.6 | 26.3 | 29.3 | 28.2 | 25.7 | 22.0 | 31.8 | 30.9| 36.7 | 45.6 | 46.5 | 40.5 | 34.7 | 28.6 | 23.1 19.8 25
5 52.5| 8.8 4.2 8.3 9.4 5.4 7.3 12.7 18.8 | 20.1 | 22.5 | 25.2 | 45.1 | 45.6 | 47.5 | 45.7 | 42.9 | 34.2 | 27.9 | 25.5 | 26.5 20
6 53.3| 5.7 5.8 5.9 4.3 10.3 | 24.6 | 28.5 | 32.3 | 28.9 | 28.1 27.1 32.2 1 39.9 | 46.1 49.2 | 45.8 | 39.7 | 34.5 | 24.1 25.7 25
7 50.3| 5.7 7.8 0.4 3.0 10.0 14.1 16.6 | 21.6 | 20.3 | 24.4 | 23.8 | 37.6 | 42.0 | 44.3 | 45.3 | 40.2 | 41.6 | 37.4 | 40.3 | 39.9 25
8 51.7| -3.0 6.1 0.1 1.3 12.1 21.4 ] 28.0 | 26.8 | 24.5 | 31.7 | 36.5 | 36.6 | 37.8 | 46.0 | 45.3 | 45.2 | 37.8 | 33.3 | 33.1 26. 1 20
9 50.0] 5.0 2.7 3.0 1.6 9.9 15.2 13. 2 19.6 | 19.4 | 21.6 | 23.9 | 26.2 | 42.5 | 46.2 | 44.7 | 39.8 | 33.8 | 28.7 | 25.0 | 23.2 20
10 49.6| 0.9 -3.5 5.0 2.6 18.7 | 24.4 15.9 | 25.7 | 33.7 | 38.3 | 33.4 | 34.5 | 37.0 | 36.3 | 46.5 | 41.2 | 35.9 | 31.0 | 26.1 24.9 25
) R B AL (Hz) 23.0
F 3-4-1(4) B HERBSERMAETHESR
FRHAT T - 04 3 ERKASEIRE) 04) & [RIHIAL
FHAHIME Ak 24 11 A 27 H (k) ~28 H (K)
AT : dB
A 1/34 2 #—7 "0 Rl JE ¥ (Hz) i
| AP R 83
1.0 1.25 1.6 2.0 2.5 3. 15 4.0 5.0 6.3 8.0 10 12. 5 16 20 25 31.5 40 50 63 80
No. (Hz)
1 57.4) 7.2 5.6 0.5 4.7 7.3 5.0 6.3 14.3 | 18.9 | 31.7 | 37.7 | 45.5 | 52.7 | 53.4 | 49.2 | 41.7 | 36.1 31.1 27.6 | 23.8 20
2 60.7] 2.9 5.1 3.5 3.2 5.9 12.1 14. 8 15.4 | 21.8 | 34.5 | 38.3 | 49.2 | 55.3 | 54.0 | 52.9 | 53.9 | 50.6 | 48.2 | 48.8 | 47.2 16
3 63.4] 4.2 3.7 5.6 13.9 | 15.9 19.0 15.6 | 24.6 | 32.3 | 41.1 52.0 | 57.2 | 58.6 | 57.2 | 53.4 | 50.5 | 41.0 | 38.0 | 36.5 | 30.5 16
4 64.9] 0.9 8.1 4.7 12.6 | 14.0 13.4 15.1 16.3 | 24.3 | 41.1 58.5 ] 60.0 | 53.9 | 59.1 52.8 | 51.3 | 49.8 | 46.5 | 46.0 | 43.8 12.5
5 59.2| 4.4 4.2 4.2 2.5 2.2 7.1 8.8 11.4 | 26.0 | 33.9 | 47.7 | 53.8 | 54.9 | 50.7 | 45.9 | 43.4 | 37.5 | 33.4 | 33.2 | 31.9 16
6 58.9| -1.7 | -0.7 6.9 9.6 14.6 15.3 14.4 | 14.9 | 20.2 | 37.2 | 39.2 | 55.5 | 3.5 | 51.4 | 46.1 43.9 | 41.3 | 36.6 | 32.3 | 31.7 12.5
7 58.0] -0.3 1.3 3.8 6.6 7.9 8.1 12. 8 19.2 | 22.3 | 36.5 | 37.0 | 42.3 | 53.9 | 52.8 | 47.0 | 39.9 | 40.1 49.5 | 39.5 | 36.1 16
8 62.4] 9.4 2.1 6.7 9.8 9.9 9.3 12.7 15.2 | 20.2 | 36.1 52.3 | 56.1 55.9 | 58.5 [ 49.9 | 50.8 | 41.6 | 46.2 | 35.1 30.6 20
9 61.9] 2.4 4.3 4.2 11.1 9.8 7.8 13.9 | 18.8 | 25.5 | 38.5 | 50.9 | 56.7 | 58.1 54.6 | 50.1 48.4 | 47.7 | 46.4 | 38.7 | 34.8 16
10 58.5| 2.9 7.8 3.0 6.1 6.4 8.3 14. 2 11.8 | 22.1 32.2 | 37.5 ] 46.8 | 55.8 | 53.6 | 47.0 | 42.9 | 37.2 | 36.1 36.3 | 33.0 16
) B R B B (Hz) 16.1
= 3-4-1(5) B aBIRSHFRMAEER
FRAHLAL - 05 3% NERSASHIRE 05 & [AlH AL
THAEHIRM - ERk 24411 A8 H (OK) ~9H (&) -
HAT : dB
B 1/34 27 % =70 R ERE (Ha) HO
7N;V AP 0] 12s| 16| 20| 25315 40| 50| 63| 80| 10 125/ 16 | 20 | 25 |3.5| 40 | 50 | 63 | 80 Mf%’k
1| 59.7]16.8|23.3[30.7(32.2|27.3]24.5]22.1|25.2(22.8|25.5|31.8]39.4|52.8(53.6|48.6|47.3|53.4|47.7|46.4|46.5[ 20
2 | 58.7|16.8 | 16.5| 16.2 | 16.2 | 15.5 | 15.9 | 14.9 | 17.5 | 17.7 | 17.7 | 27.0 | 37.5 | 48.4 | 54.4 | 51.0 | 49.9 | 50.8 | 42.1 | 42.8 | 39.0| 20
3 | 61.1]16.8[20.7]29.132.9]30.9|25.0]19.0|17.5|24.9|24.9|35.2|47.9|48.1|56.0|48.4|52.7|47.7|52.7[50.2|51.6| 20
4 ] 61.1/18.9]18.2]23.2[27.2|24.3|16.8]19.2|18.5|17.2]20.9|30.1|44.3|53.2|55.8|51.7|51.0|53.4|48.9|46.7|47.6| 20
5 | 56.4| 16.8 | 17.0] 20.5 [ 25.4 | 26.2 | 22.1 | 19.4 | 22.7 [ 21.3 | 21.8 | 24.4 | 36.0 | 47.6 | 50.5 | 47.6 | 47.6 | 48.4 | 46.3 | 43.4 | 41.2| 20
6 | 57.5/16.8|16.8| 16.2 | 15.9| 16.6 | 16.8 | 16.8 | 15.4 | 16.3 | 23.730.0 | 31.2 | 44.1 | 53.9 | 49.0 | 49.5 | 48.5 | 42.9 | 40.3 | 41.4| 20
7 | 59.2|25.2(28.4(30.4(34.8]39.0|40.4]36.5|31.1[32.3|34.7|36.2]40.1|45.1|54.4|50.0|47.4|50.6|46.5 | 45.9| 50.6 | 20
8 | 59.7|26.9|28.8]30.4(33.4]38.0|37.7]29.1]31.9[25.0|23.6|34.0|40.2|49.2|55.4|49.7|48.6|50.7|44.9|46.5|50.8| 20
9 | 57.7/16.8 | 16.5| 16.8 [ 20.2 | 21.0 | 19.0 | 17.5| 16.6 | 15.9 | 18.2 | 23.6 | 41.5 | 46.5 | 53.3 | 49.9 | 48.9 | 47.3 | 45.7 | 43.4 | 45.2| 20
10 | 61.9)16.820.5]25.7|29.5|27.1]21.0|18.3]19.9|27.0|28.8|39.8|48.5|51.2|56.8|49.1|53.9|51.4|54.1]|49.8|47.0| 20
X EL AR E (Hz) 20.0

IR 3-4-2




=& 3-4-1(6) s BIREIBIRIMFAERR
AR - 06 3% [EMASMIESE) 06 & [FH A
AWM : k24411 H 27 H (k) ~28 B (k)

HAL : dB
L 1/34 2 % —=7 v R Atk (Hz) OO
TPl o [ as| 1e | 20| 25 [a15] 40 | 50| 63 | 80| 10 [125] 16 20 25 | 31.5| 40 50 63 80 Rl
No. (Hz)
1| 61.9] -7.9| 0.9 | -1.4| 3.5 | 3.1 | 0.9 | 1.8 | 14.0 | 23.0 | 44.0 | 54.9 | 59.5 | 50.2 | 49.3 | 52.3 | 47.2 | 41.6 | 31.4 | 33.4 | 28.6 | 12.5
2 | 61.5| 4.8 | 1.7 | 2.2 | 1.2 | 0.6 | 1.0 | 1.6 | 3.5 |27.1|42.1|59.6|55.6 |47.7 |51.2|45.8|42.1|37.2|28.2|25.7[28.5| 10
3 | 65.8/ 3.7 | 5.2 | 2.4 | 6.5 | 6.7 | 5.6 | 13.8 | 15.7 | 30.2 | 52.7 [ 63.3 | 57.9 | 55.1 | 52.7 | 49.1 | 44.7 | 38.2 | 32.6 | 32.4 | 33.3 | 10
4 | 67.2| 7.2 | 5.2 | 6.0 | 2.3 | 7.7 | 11.4 | 10.0 | 14.8 | 24.1 | 34.5 | 61.8 | 64.8 | 54.6 | 50.6 | 51.9 | 43.3 | 40.3 | 31.8 | 29.9 | 24.9 | 12.5
5 | 64.3] 2.6 | 1.0 | 3.3 | -0.3|-0.2| 4.3 | 8.5 | 16.3 | 21.7|40.4 [ 57.7 | 61.3 | 52.1 | 54.4 | 51.2 | 46.3 | 38.2 | 32.8 | 29.7 | 29.7 | 12.5
6 | 64.3] 0.8 |-1.4| 5.4 | 2.8 | 2.7 | 4.7 | 11.3 | 9.8 | 24.3 | 42.5|58.1 | 60.5 | 52.5 | 53.1 | 50.8 | 46.8 | 38.6 | 34.0 | 34.8 | 27.7 | 12.5
7 | 63.0 1.4 | 43| 3.5 | 3.0 | 45| 9.3 | 7.6 | 16.3|22.7|35.3|53.3|57.8|59.1|50.5|54.7|48.3|46.2|33.7|26.9|28.3]| 16
8 | 61.4{ 0.9 | 1.3 |-0.6| 2.1 | 1.4 | 3.2 | 5.4 | 3.6 | 11.9|34.0 | 51.4|60.4|48.6 | 48.8 | 44.3 | 41.3 | 35.0 | 24.9 | 24.2 | 23.7 | 12.5
9 | 62.1 0.5 | 3.5 |-1.1| 5.7 | 5.2 | 2.8 | 5.4 | 9.2 |24.0|36.2|51.9|59.7|56.3|54.3|51.2|49.7|42.9[32.5|34.2|27.1| 12.5
10 | 64.9) 2.2 | -0.7| 3.4 | 2.7 | 43| 7.0 | 11.3 | 13.4 | 27.2 | 41.5 | 55.3 | 62.7 | 53.4 | 57.4 | 54.2 | 48.6 | 40.8 | 30.5 | 26.8 | 29.9 | 12.5
P HBRE S (He) 12.4
* 3-4-1(7) B S BIERBHNBFAMBAETER
FAHL 0 07 3¢ DERKASEIRE) 07) & [FHUA
AR EAR 24 11 A 2T H (k) ~28 H (k)
HAL : dB
Yo 1/34 2 &% —7 "y R ERE (Hz) B
T | AP IR %
1.0 | 1.25] 1.6 | 2.0 | 2.5 | 3.156| 4.0 | 5.0 | 6.3 | 8.0 | 10 |12.5] 16 20 25 | 31.5| 40 50 63 80
No. (Hz)
1 71.1| 2.7 | 5.6 | 8.1 | 7.0 | 10.6 | 11.1 | 26.6 | 34.3 | 39.4 | 53.8 | 65.4 | 67.6 | 64.2 | 55.6 | 56.2 | 55.6 | 52.3 | 52.3 | 51.1 | 46.6 | 12.5
2 | 69.2| 0.8 | 4.5 | 7.4 | 11.0| 9.0 | 15.5 | 28.3 [ 33.5 | 36.3 | 45.4 | 58.2 | 65.7 | 62.4 | 59.4 | 54.6 | 53.3 | 50.9 | 49.8 | 48.1 | 38.9 | 12.5
3 | 71.2) 3.1 | 2.9 | 5.9 |13.9[16.4|15.7|21.4|29.9|37.6|50.3[63.7|67.4|64.3|58.8|60.4|554|536]|51.4|50.9]|43.2]| 12.5
4 | 70.4f -0.1| 9.2 | 11.0| 7.7 | 11.5 | 13.1 | 25.1 [ 30.6 | 41.4 | 53.1 | 59.7 | 66.2 | 63.9 | 60.7 | 59.2 | 53.0 | 52.1 [ 52.7 | 50.4 | 43.2 | 12.5
5 | 69.5 2.0 | 2.7 | 8.6 | 12.3|16.5| 13.8 | 26.5 | 34.2 | 40.7 | 47.6 | 58.6 | 63.6 | 63.5 | 61.3 | 60.3 | 54.1 | 51.5 | 51.3 | 51.3 | 43.0 | 12.5
6 | 72.1| 3.4 | 3.6 | 4.7 | 4.9 | 10.4 | 14.4 | 22.7 [ 32.5 | 41.2 | 53.0 | 64.3 | 67.4 | 66.8 | 58.4 | 59.3 | 52.9 | 52.5 [ 52.9 | 51.2 | 42.7 | 12.5
7 | 68.5 6.5 | 8.3 | 7.2 | 9.7 | 12.4]12.8|19.9|31.9|42.6|53.7 | 64.3 | 61.3|60.3|59.4|58.5|51.7]52.3|50.0]|48.042.6]| 10
8 | 68.3] 5.1 | 6.2 | 7.6 | 11.4 | 11.0 | 16.7 | 26.1 | 30.4 | 40.5 | 53.9 | 61.1 | 62.5 | 59.9 | 60.9 | 57.0 | 49.9 | 52.4 | 48.7 | 48.0 | 39.4 | 12.5
9 | 69.6| 2.5 | 0.9 | 8.9 | 15.1|19.0| 19.9 | 23.9 [ 35.7 | 38.0 | 49.8 | 59.4 | 65.5 | 62.5 | 60.1 | 60.6 | 56.6 | 53.1 | 52.1 | 51.2 | 43.3 | 12.5
10| 69.4f 2.7 | 2.6 | 8.2 | 12.9 | 14.8 | 15.6 | 29.4 | 37.4 | 42.5 | 57.2 | 63.7 | 64.8 | 60.0 | 56.8 | 60.1 | 54.9 | 52.1 | 52.4 | 48.5 | 42.8 | 12.5
P BIR B S (H) 12.3

IR 3-4-3
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#® 3-5-1 HEMERE

024t &1l
TEHEFERHSDEH(mM) REIL )L (dB) 023t &I
0 58
10 54 80
20 51 S 0l
30 48 =
40 46 3 60 4
50 44 i@ 50 -
60 42 [
70 40 401 |
80 39 30 e
90 37 0 10 20 30 40 50 60 70 80 90 100
100 36 TEHFEBERHNSDIERE (m)
0BHEN
THERESRHOOMEMM | RBL L (dB) BEES
0 62 %
10 58 -
20 55 5 701
30 52 ?\ 60!
40 50 N
50 48 @ 50 |
60 46 0| |
70 44
80 43 0 —r——————
90 n 0 10 20 30 40 50 60 70 80 90 100
o m THGEHRH SOER (m)
04k &
T EHEAZE RS DEER(m) REIL AL (dB)
0 63 04RET &
10 58 80
20 55 3
30 52 <
40 50 <
50 48 ﬁ
60 46 L'—é |
70 45
80 43 V"
% " 0 10 20 30 40 50 60 70 80 90 100
T EHEAERHNSDERE (m)
100 40
05/NEFRR BT
IHEHEABRH OB | RHL AL (DB) 05/NEFEEET
0 63 80
10 59 =
20 56 5 701
30 53 ? 60
40 51 A\
50 49 @ 50 -
60 47 10 |
70 45
80 44 30 — T
% 2 0 10 20 30 40 50 60 70 80 90 100
00 " ITEHFEBERHNSDEER (m)
06.L /ML AT
> E = X
I$i‘ﬁl§lt§ﬁ: 50 FEE(m) }Hﬁl’;»(ds) 06.L /ML EET
10 58 80
20 55 = 99|
30 52 3
40 50 g 60
50 48 w50
60 46 i
70 44 40 q
80 43 30 . . . . . . . . .
90 4 0 10 20 30 40 50 60 70 80 90 100
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FIELD MEASUREMENT RESULT AND FUTURE PREDICTION OF GROUND
VIBRATION LEVELS ALONG THE ULTRA HIGH SPEED RAILWAY

Mamoru UNO, Takaaki NAGAOSA. Yozo FUJINO,
Kimitoshi ASHIY A and Kazuhiko MORIKAWA

This paper attempts to evaluate the characteristics of the ground vibration induced by ultra high speed
trains moving on the current test line and to predict ground vibration levels along the projected routes
under various conditions. First, the field vibration measurement by the use of the test line was carried out.
Through the test results, it was indicated that the structural properties of girder bridges and surrounding
ground have a great influence on the ground vibration along the test line in addition to the effects of
periodic exciting force by the train. Next, numerical analysis models were constructed to simulate the
traffic induced vibration problems. The 3-dimensional finite element method using voxel elements was
employed in this paper in order to analyze the vibration model having a large number of degrees of
freedom. Through the comparisons with the test results, it was confirmed that the employed numerical
models gave fairly good results. Finally. it was shown by the present simulation analyses that the ground
vibration levels along the ultra high speed railway would be much below the criteria used in the
SHINKANSEN under several conditions considered in the projected routes.
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