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® 3-3-1(6) ERXBEIRBIFEMAETHR
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AWM - SFR24FE11H2TH (k) ~11H28R (k)

REZ B E T — & BT : dB
RE) L)L
o HE &)
L 10 L50 L90 Lmax
7:00 40 28 11 60
8:00 41 27 11 60
9:00 39 24 11 58
10:00 39 27 12 60
11:00 38 25 11 59
12:00 37 23 11 57
1 13:00 38 25 11 58
14:00 38 25 11 58
15:00 39 26 11 58
16:00 39 27 11 60
17:00 38 28 12 56
18:00 38 27 11 61
19:00 37 22 10 58
20:00 36 15 10 57
21:00 34 12 10 59
22:00 33 11 9 62
23:00 26 10 9 60
L 0:00 23 10 9 57
(y 1:00 18 10 9 59
2:00 15 10 9 60
3:00 13 10 9 59
4:00 13 10 9 61
5:00 24 10 9 61
6:00 37 13 10 58
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R BN E T — & BT : dB
REHL )L
.y IRE)
L 1o L 50 L 9o L nax
7:00 34 24 12 56
8:00 37 25 14 60
9:00 35 24 14 51
10:00 34 25 15 53
11:00 34 25 15 52
B 12f00 33 24 13 52
13:00 34 24 14 56
14:00 33 24 14 51
15:00 33 24 14 51
16:00 33 24 14 53
17:00 31 23 14 51
18:00 30 23 15 51
19:00 32 23 12 51
20:00 31 20 10 52
21:00 31 18 10 52
22:00 29 14 10 53
23:00 27 11 9 54
. 0:00 24 10 9 54
&N 1:00 22 10 9 52
2:00 21 10 9 53
3:00 22 10 9 56
4:00 22 10 9 57
5:00 26 10 9 54
6:00 34 15 10 55
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REZ B E T — & BT : dB
RE) L)L
" i
L10 L50 L90 Lmax
7:00 37 30 20 51
8:00 37 29 20 51
9:00 35 28 20 58
10:00 36 27 19 53
11:00 36 27 20 57
12:00 34 25 18 52
BT 13:00 36 26 19 55
14:00 36 27 19 54
15:00 36 28 21 57
16:00 36 29 23 50
17:00 36 30 23 50
18:00 35 29 21 52
19:00 34 27 21 50
20:00 33 24 19 50
21:00 32 24 18 50
22:00 30 23 19 48
23:00 28 21 18 47
L 0:00 25 20 16 40
y 1:00 24 20 16 47
2:00 24 19 15 46
3:00 23 18 13 42
4:00 24 18 13 48
5:00 27 18 13 48
6:00 32 20 13 55
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B ZI B E T — & Hif7 : dB
REN L )L
- EE
L10 LSO L9O Lmax
7:00 34 26 17 55
8:00 35 26 18 56
9:00 35 25 17 55
10:00 35 25 16 58
11:00 34 24 16 57
B 12foo 33 23 15 60
13:00 34 25 18 56
14:00 34 25 18 60
15:00 33 25 19 55
16:00 34 25 17 56
17:00 34 26 19 53
18:00 33 25 17 53
19:00 31 22 15 55
20:00 30 20 14 56
21:00 29 18 13 56
22:00 28 17 14 57
23:00 25 16 13 54
. 0:00 23 16 13 59
& 1:00 21 15 13 46
2:00 19 15 12 55
3:00 18 14 11 52
4:00 20 13 10 51
5:00 25 14 11 59
6:00 30 17 12 60
Mg fi] 415 B E 7 — & WAL : dB
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7:00 34 20 11 58
8:00 32 20 13 57
9:00 35 25 17 61
10:00 34 22 15 60
11:00 34 22 16 61
12:00 33 21 13 61
1 13:00 33 21 14 63
14:00 33 22 14 62
15:00 33 20 13 62
16:00 33 22 14 61
17:00 32 19 12 60
18:00 29 15 10 56
19:00 29 15 10 63
20:00 22 11 9 49
21:00 15 10 8 58
22:00 15 10 8 56
23:00 12 10 8 53
. 0:00 13 10 8 54
(y 1:00 11 10 8 43
2:00 12 10 8 61
3:00 14 9 8 59
4:00 12 10 8 56
5:00 19 10 8 54
6:00 26 11 9 57
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WAL B 5 — HpT : dB
REN L )L
RE X e
L10 LSO L9O Lmax
7:00 28 12 10 61
8:00 24 15 11 60
9:00 31 20 15 66
10:00 35 17 12 63
11:00 33 22 16 65
o 12:00 26 15 12 67
= 13:00 32 16 13 64
14:00 31 16 13 66
15:00 30 17 13 68
16:00 29 17 13 65
17:00 25 15 12 55
18:00 19 15 12 57
19:00 18 14 11 63
20:00 18 12 10 68
21:00 17 11 10 63
22:00 16 11 10 43
23:00 14 11 10 51
" 0:00 13 11 10 65
gy 1:00 13 11 9 63
2:00 12 11 9 67
3:00 12 11 9 64
4:00 12 10 9 50
5:00 14 11 9 55
6:00 15 11 9 50
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o HE &)
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7:00 31 11 9 63
8:00 30 12 10 65
9:00 34 12 10 69
10:00 36 12 10 66
11:00 32 13 10 67
12:00 30 12 10 78
1 13:00 32 12 10 72
14:00 34 12 10 65
15:00 34 19 11 68
16:00 30 12 10 67
17:00 30 12 9 59
18:00 25 11 9 61
19:00 21 11 9 54
20:00 13 11 9 67
21:00 12 10 9 71
22:00 12 11 9 52
23:00 12 10 9 55
" 0:00 12 10 9 61
(y 1:00 12 10 9 66
2:00 11 10 8 71
3:00 11 10 9 71
4:00 11 10 8 46
5:00 13 10 9 60
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1537 e
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7:00 33 16 14 60
8:00 33 16 14 57
9:00 34 17 15 62
10:00 33 17 15 63
11:00 31 17 15 58
oy 12foo 29 16 15 62
13:00 32 17 15 61
14:00 33 17 15 60
15:00 33 17 15 60
16:00 33 17 15 57
17:00 32 16 15 55
18:00 30 16 14 54
19:00 26 16 14 55
20:00 18 15 14 60
21:00 17 15 14 42
22:00 17 15 14 61
23:00 16 15 14 44
. 0:00 16 15 14 53
& 1:00 16 15 14 45
2:00 16 15 14 61
3:00 16 15 14 57
4:00 16 15 14 54
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3-4 i S MIREN BB R ERR

Hi ELRIR B S D B R ARG R & 3R 3-4-1 12T,

% 3-4-1(1)

Hh iR S IR BN R B TR

FHEHA 0 01 3% NEMACEIREH01) & R
AN . SERR24EITH20H (k) AL : dB
o 1/34 2 % —7 /30 Rl JEE e (Hz) E <14
7N;v APl o l1es| 16| 20| 25315 40|50 63|80]| 10 |125| 16 | 20 | 25 |31.5] 40 | 50 | 63 | 80 mj’z)&
1] 36.3 00] 00| 00| 00|00/ 00| 46]|67]|12.0]12.3]28.7|20.0|27.5|32.9|29.4|24.9]|22.5|20.8|17.2|13.5| 20
2 | 33.9 00| 00]| 00| 00| 00| 00| 1.0]1.3]01]|1.1]|67]16.6]|23.5|26.7|27.9|25.7|23.2|21.1|16.3| 9.8| 25
3| 35.00 0.0 | 0.0 | 0.0 | 0.0 | 00| 00| 1.4 | 1.9 | 14.0| 14.9|20.5 | 22.9|22.1|31.7|27.5|24.0|21.9|16.8 | 15.8 | 11.8| 20
4 | 46.5/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 3.0 | 6.9 | 7.7 | 20.6 | 31.6| 42.8 | 39.1 | 36.8 | 38.3 | 33.1 | 25.7 | 24.8| 23.3| 16
5 | 31.5 0.0 | 0.0 | 0.0 | 1.2 ] 00| 00| 04| 00| 47| 60| 9.7 |14.8]20.6|26.0|25.8|25.5|19.6|15.6|11.5| 8.4 | 20
6 | 42.0 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 3.7 | 14.6 | 22.0| 36.9| 32.9 | 36.4 | 37.6 | 34.2 [ 27.9 | 26.1 | 21.5| 19.1| 25
7 | 32.6/ 0.0 | 0.0 [ 0.0 00000047/ 00| 00| 55| 94 [20.1]24.7|28.4]|25.8|22.9|23.0/20.8|18.6[12.9[ 20
8 | 33.4] 0.0 | 0.0 | 0.5] 00| 28007007/ 0.0]33]12.7]20.5]|22.1(24.8|30.6|26.2|22.5/[21.7|19.2|16.4|15.2] 20
9 | 38.8 0.0] 0000|0000/ 01][00]00]00]39]141]20.6]|33.3]|33.7|31.4[30.6|25.6]23.3|19.8[13.9] 20
10 | 34.4/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 1.5 | 0.0 | 1.9 | 3.3 | 13.2|20.7|23.2|31.1]20.1|24.9|22.1]20.6|16.3|12.5| 20
Y R BB (Hz) 20.6
£ 3-4-1(2) RS BIRSHHRMAETER
P AT 0 02 3% NERARWESN02) & RS
FHAIR . FRK4AELLA20H (k) HIAZ - dB
v 1/3F 7 % —7 " FRLERE (Hz) Ok
7N;V Al o125 16 ] 20| 25 315|440 50 63| 80| 10 [125] 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 #‘f)jﬂ
1] 3410 00] 00| 00| 07| 1.9]36]|95]|15.7|14.3| 80 | 18.119.0|25.0|26.8|22.8|26.5|27.3|23.7|19.2|11.5| 40
2 | 42.00 0.0 | 0.0 | 0.0 | 0.2 | 0.0 | 7.2 [11.1] 8.0 | 14.1[20.0| 26.3|32.6| 27.1|34.0|29.3|34.5|37.3|27.2|23.6|20.5| 40
3 | 36.00 0.0 | 0.0 [ 0000000026/ 00]|00]|86]|182|14.6|27.2|26.6|26.8|27.3|28.7|30.6|21.4[14.9[ 50
4 | 34.6/ 0.0 | 0.0 | 00| 00| 01| 00]|33]|55]10.6| 9.9 |16.8|25.7|24.7|27.7|24.3|25.5/|27.9|27.0|19.8]12.5] 40
5 | 33.1 0.0 | 0.0 | 0.0 | 0.0 ] 00| 00|00/ 39|10.8| 6.4 |15.4|22.5|22.8|24.8|23.5|26.4|26.7|25.3|19.6/|14.2| 40
6 | 32.3] 0.0 00| 00| 00| 00| 00|86 [10.9]12.6][11.1]19.2|19.6(23.3|25.3|23.5[24.1[25.8|22.1]|18.4(12.6] 40
7 | 43.9 0.8 | 1.6 | 7.8 | 5.0 | 8.8 | 0.0 |10.8| 7.3 [ 15.6 | 11.9| 21.3 | 27.0| 36.9 | 36.0 | 35.2 | 37.3 | 35.0 [ 36.2 [ 30.7 | 25.4 | 31.5
8 | 34.71 00 00] 00| 00| 003700/ 1.8]80]80]19.7|23.3(22.128.0/|22.9[26.4[29.5|251]|16.1]|12.5] 40
9 [ 321 00] 00/ 00|00/ 00/00]00]46]00]52]| 9.9]16.3]19.4|23.1[23.8[27.4|23.8|23.3[18.7| 9.3/ 31.5
10 | 34.3/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 1.0 | 1.0 | 6.4 | 5.6 | 19.8| 19.4|22.0|27.3|26.5|26.7|29.0|22.5|18.1|12.1| 40
)RR B R (Hz) 39.3
®3-4-13) B SBRBHFMAETRER
FAAHLA : 03 ¥ NERKASEIREN03) & RIS
AT ¢ TRR244E1LH 208 (k) AL dB
o 1/34 2 % =73 RoubJEE R (Hz) L &
ﬁ’” Mol g0l 1es| 16| 20| 25 315 405063 80| 10125 16| 20 | 25 |31.5 40 | 5 63 | 80 }&(ffk
0. -
1] 436/ 000 ] 0.0 00| 00|00 1.5|25]|82]141]19.0]31.0|34.2|34.3]36.0|31.3|31.8(33.6|26.2]22.2]225[| 20
2 | 46.8/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 5.0 | 9.3 | 6.3 | 14.2 | 25.5| 37.3(39.6 | 44.1 | 41.1 [ 36.1 | 34.0 | 29.7 | 27.7 | 21.0| 20
3 | 42.9 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 | 5.3 |11.8|15.2 | 15.5| 18.2 | 25.5 [ 33.9 [ 33.6 | 35.0| 35.2 | 27.9|25.8|28.0[29.1[22.1| 25
4 | 44.5/ 0.0 | 0.0 [ 0.0 0.0 0.0 0.0 [ 6336 6.9 |187]29.7|34.4(40.1|41.1|37.4|34.4[31.5|28.3|24.5/|16.6] 20
5 | 42.4/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 1.8 |10.8|20.3|23.7|20.7|34.0|32.5|32.6|36.8|35.7|34.8|30.5|27.3[23.0/|21.7| 20
6 | 43.6/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 11.1]17.6|25.1|21.1|32.7|35.9|36.9|37.5|34.9|34.0|32.2|28.8|23.8|21.2]| 20
7 | 45.5/ 0.0 | 0.0 | 0.0 | 1.5 | 0.0 | 3.3 | 8.1 |13.2|15.4| 12.4|29.3 | 36.8 | 39.8 | 43.3|38.4|32.6|33.1|30.4|21.1|15.8| 20
8 | 43.6/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 1.5 | 2.5 | 8.2 | 14.1]19.0|31.0| 34.2| 34.3|36.0|31.3|31.8|33.6|26.2|22.2|22.5| 20
9 | 44.6/ 0.0 | 0.0 | 0.8 0.0 0.0 | 1.1 | 1.0 | 2.5 | 8.8 | 19.0| 34.1|32.7|38.8|41.4|37.7|33.2[32.1|26.7|22.4|17.1| 20
10 | 42.3/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 9.3 | 15.2|18.4|19.1|26.3|28.7|32.7|35.3|33.9|33.9|34.3|29.9|26.4|21.9|19.2| 16
P e R B AR (Hz) 20. 1
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®3-4-1(4) HBEIBRIBBEMAELGR

AL 0 04 % DEMEASHERBI04) LRI

FRATIIRG ¢ FRk244E1LH27H (k) BN : dB
ERZ 1/34 2 % —7 3y R JEk s (Hz) O
qu APl o ltes| 16| 20|25 (315 40|50 63]|80]| 10125 16 | 20 | 25 |315] 40 | 50 | 63 | 80 mjﬁf‘i
1| 49.000]00]00]1.8]00]20]22]00]85]|132]20.9|41.1]46.2|39.3]40.5|34.0]32.8]30.9]27.2]|283[ 16
2 | 44.1] 0.0 | 0.0 ] 0.0 | 0.0 | 0.0 | 3.2 | 0.0 | 0.3 | 2.1 |11.9|25.4|27.933.8|31.9|30.7|31.2|26.5|22.3]|22.9]|16.4| 16
3] 44.8/ 0.0 | 0.0 ] 0.0 0000|0000/ 57|19.8|26.5|35.9|36.0|35.2|37.7|34.7|32.4|28.2[28.1]25.0]21.2] 20
4] 48.8/ 0.0 | 0.0 ] 0.0 0000|0000/ 24| 9.6|131]|33.5|42.3|48.0|38.8|38.6|31.3|28.0/[25.0]|22.4|23.7]| 16
5 | 41.3] 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 3.8 | 6.9 | 7.4 |17.4|32.2]30.1|39.5|35.1|33.1]29.3|26.5/|232]20.3|15.0]| 16
6 | 44.6/ 0.0 | 0.0 | 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 [ 9.5 | 10.0| 15.5 | 30.9 | 34.0 | 41.9 | 34.9 | 35.3 | 34.4 | 26.5 | 24.2 | 24.5 | 17.9| 16
7] 49.00 0.0 00]o00] 0000|0000 1.2]|75]153|32.8[43.0(48.4]40.1(39.3[33.7]28.1|23.8]22.6]|22.5]| 16
8 | 42.5/ 0.0 | 0.0 ] 0.0 00] 000061 ]139]183]22.1|285[40.8|34.2[36.1|31.7[28.7|24.8]21.1[189]13.5] 12.5
9 | 49.3] 0.0 | 0.0]00]00]00]00]00][o00]|52]148|343[42.7|43.8[42.1]40.4]36.1]35.6|33.3]28.4]290.2] 16
10 | 44.9] 0.0 | 0.0 | 0.0 | 00| 00] 00| 04]81 | 7.6/17.3]/28.7|34.9]42.7[36.0|35.6[32.8]23.9|23.4]23.5]|18.0] 16
R R EK (He) 16. 1
= 3-4-1(5) MR apiRSHEMPAETER
TAATHA 0 05 % DERKASEAE05) & [FRIHLA
FAIN - A4 H2TH (K) HLAL - dB
o 1/34 2 82— "0 R JEwE (Hz) oo
7;};” Wl o tes| 16| 20| 25 31540 50| 63|80 10125 16| 20 | 25 |31.5| 40 | 50 | 63 | 80 *’iffk
1| 44.5/ 00 00]00]00]00]o00]00]o00][o08]| 1.1]37]|141]2.2]35.2]39.8]/36.3]30.3]23.8[16.0]10.7[ 25
2 ] 44.0/ 0.0 | 0.0 | 0.0 | 0.0 [ 0.0 | 4.1 | 0.2 [ 0.0 | 5.4 | 2.6 | 6.7 | 10.2|26.7 | 33.9| 39.8 | 39.6| 29.5 | 22.1| 18.7 | 11.0| 25
3] 40.4] 0.0 | 0.0]0.0]00]00]01]|05][00]|63][76|133]16.723.9]33.2]35.6][31.8]/23.0]14.8]/13.2]9.8] 25
4] 4491 0.0 00]00]00]90]21]00][04]5.4/189]20.0][22.1|24.1]38.3]42.9[38.0]28.5]25.8]24.7]21.2] 25
5 36.2| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 5.5 5.4 | 10.6| 16.3|23.0132.2|33.8|27.0| 21.7| 15.9| 10.3| 31.5
6 45.7] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 3.8 3.8 | 12.3]28.5|37.1]45.9(32.4|24.6|21.2|19.0] 23.0 25
7 35.7] 0.0 0.0 0.0 0.0 0.8 0.6 2.8 2.8 110.0| 4.8 7.0 | 14.3 ] 18.4| 25.8|31.3(30.9| 21.6| 16.7 | 14.9| 11.7 25
8 40.6| 0.0 0.0 0.0 0.0 4.4 4.4 0.9 3.8 110.3 | 9.7 | 11.2 | 16.8| 25.2 | 32.6 | 37.5|36.8 | 25.9| 19.1| 15.5] 10.0 25
9 39.0| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 3.2 2.3 6.3 18.0 | 22.8 | 31.0| 35.1]36.1|26.4|23.4|21.2|13.3]| 31.5
10 | 44.8] 0.0 | 0.0 | 0.0 00|00/ 48|87 ]| 75| 9.8/|17.1] 86 |20.8|27.6|37.8|41.4[38.8|32.4|27.9]/20.5]|16.1| 25
P EUR S (Hz) 26. 3
# 3-4-1(6) R HMIRSHFMAETER
AHA AL 0 06 ¥ ERASmIREEN06) & Al
AR ERRAMELLH2TH (0k) BN : dB
P+ 1/3F 7 Z—7 30 R ERE (Hz) 1
7N/I/ AP 1.0 | 1.25] 1.6 2.0 2.5 13.15| 4.0 5.0 6.3 8.0 10 12.5 16 20 25 31.5 40 50 63 80 Hii}j’ﬁ
0. P
1 51.4] 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 4.3 | 6.0 | 2.3 | 8.5 | 20.0|28.1|41.0|45.9|45.4|42.7|38.5|32.7|28.4|24.7| 20
2 | 48.70 0.0 | 0.0 | 0.5 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 5.8 | 17.7 | 24.1|36.0| 43.6 | 45.8 | 36.2 | 33.3 | 29.4 | 25.2 | 18.0| 25
3 | 55.6/ 0.0 | 0.0 | 0.0 | 1.2 | 0.6 | 0.0 | 0.0 | 0.8 | 3.8 | 1.1 | 12.5|24.5|34.5|46.6 | 44.4 | 48.2 | 41.7 | 37.0| 28.6 | 21.5| 31.5
4 | 49.6/ 0.0 | 0.6 | 3.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 6.9 | 6.7 | 14.6 | 26.8 | 36.3 | 45.1 | 45.6 | 39.7 | 37.2 | 34.2| 26.1 | 20.8| 25
5 | 52.8/ 0.0 | 0.0 | 0.0 | 0.0 [ 0.0 | 0.0 | 00| 05| 326752 |267|385]|43.4|47.7|45.0|43.5|41.2|38.2]26.0| 25
6 | 52.3] 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 229 | 7.5 | 15.2| 19.7 | 23.1]29.9|40.0|49.2 | 46.3 | 42.5| 40.3 | 33.5| 25.3 | 19.8| 20
7] 47.3] 0.0 | 0.0 ] 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 | 4.7 | 4.7 | 8.2 | 13.5|27.8|35.6 | 44.3 | 44.5 | 37.3| 34.4 | 31.9| 22.6 | 16.8| 25
8 | 43.9] 0.0 | 0.0 ] 0.0 | 0.0 [ 0.0 | 00| 47| 43| 33| 7.0 |11.5|23.433.7|38.7|36.8|37.5|33.0/[25.2|17.5|10.7] 20
9 | 53.3] 0.0 | 0.0] 00| 000000 00]08]|20]88]|142]26.8|36.8|51.2|48.5|44.4|42.7[36.2|33.4|24.4| 20
10 | 54.7] 0.0 | 0.0 ] 0.0 0.0 00] 00|00/ 0000/ 1.1]19.8]30.3]|43.1|52.5|49.6|44.6|46.0|40.9]30.6|22.5| 20
S s R B (Hz) 23.2

PR 3-4-2




& 3-4-1(7) hEE s BiRDHBMAEER

AL 0 07 3¢ NERRACEIREN0T) LRI

PR  PA4ELLA2TH (K) BT : dB
P 1/3A4 7 %2 —7 30 Rl Jas (Hz) L
7N:/ AP 1.0 | 1.25] 1.6 2.0 2.5 13.15] 4.0 5.0 6.3 8.0 10 12.5 16 20 25 | 3L.5 40 50 63 80 ?}D—E;I%)&
1 45.01 0.0 | 0.0 0.0 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 10.5| 11.9| 16.7| 25.0| 35.6 | 41.8 | 35.3 | 34.5]30.4|23.2| 18.3| 9.1 20
2 41.41 0.0 | 0.0 1.4 0.0 | 0.4 | 0.0 1.3 | 4.5 | 4.7 5.0 9.1 | 17.2 | 31.0 | 37.8 | 37.4 | 33.1|27.4| 17.7 | 11.8| 8.6 20
3 41.51 0.0 | 0.0 0.0 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 6.6 5.5 1 11.620.3]33.4|35.7]39.1|31.0|26.6|18.0| 9.5 5.7 25
4 43.8/ 0.0 | 0.0 2.7 0.0 | 0.0 3.3 9.2 | 13.8 ] 17.9|19.8|22.9|28.3|35.6|39.0|38.1]33.4|30.9]20.014.1| 9.6 20
5 40.11 0.0 | 0.0 0.0 0.0 | 0.0 2.0 | 4.1 5.8 7.9 | 15.2 | 14.4] 20.0| 25.3 | 34.0 | 31.9|37.4|29.8| 11.4| 11.6 | 6.8 31.5
6 41.4 0.0 | 0.0 1.4 0.0 | 0.0 1.7 0.9 2.4 | 7.1 9.1 8.6 | 19.0|34.5|39.1|33.0]31.9|23.9|18.5|14.4| 7.9 20
7 39.1] 0.0 | 0.0 0.0 0.0 | 0.0 | 10.4| 8.2 3.5 6.1 3.7 | 11.820.4|32.4|32.6|36.2|32.5|26.2|17.0| 8.9 | 8.3 25
8 37.8| 0.0 | 0.0 0.0 0.0 | 0.0 | 4.2 7.4 7.7 | 12.6 | 14.4] 13.4 ] 22.6 | 28.5 | 33.2 | 34.4|30.1|22.1|17.3|18.0| 11.7 25
9 37.1] 0.0 | 0.0 0.0 0.0 2.3 5.0 3.8 1.0 5.8 3.7 110.7|18.3]31.7|31.5]32.2|28.3|24.4|14.5| 9.1 | 10.4 25
10 39.5| 0.0 | 0.0 0.0 5.8 | 11.3 | 10.1| 5.2 6.4 5.4 6.2 | 12.4| 25.4|34.7|37.6|32.5|25.7|21.7|15.2| 9.5 3.5 20
-1 R BN AL (Hz) 23.2
x3-4-1(8) BIBEBHBRMBERR
ARATHLAL 2 08 X DHE AW IR BI08) & (A H A
FHAWIR - FRR244E11A 290 (OK) HAL : dB
F 1/3F 24—,y R itk (Hz) A
7| AP 1.0 [1.25| 1.6 | 220 | 2.5 [3.15| 4.0 | 5.0 | 6.3 | 8.0 10 [12.5] 16 20 25 | 31.5 ] 40 50 63 80 ER%
No. (Hz)
1 44.1| 0.0 | 0.0 | 0.0 | 3.4 | 0.0 | 2.8 | 7.5 [ 14.8 | 22.3]30.2(33.5)32.9132.6]388]35.2)30.9|26.4(25.419.6] 9.7 20
2 53.2] 0.0 | 0.0 | 0.0 | 0.0 [ 0.0 | 1.1 [15.7 [ 18.7|25.9|34.1|34.9|37.6]40.7|47.2|42.3]39.8[34.1[28.720.9]134 20
3 51.3 0.0 | 0.3 [ 1.6 | 0.0 | 0.0 | 7.3 | 0.8 | 9.6 |24.4]29.6 |37.4[46.9|48.0]45.7|37.532.1[29.4|17.4]10.1| 4.9 16
4 48.5/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 2.6 |13.5|12.4|21.7|38.0 |42.6|35.8|39.8]43.9|35.6(34.8[29.3]22.5]14.1| 5.6 20
5 47.2| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 8.9 [10.9|13.7|27.8|34.6|36.2[38.1|44.2]38.0]34.6[33.0[281]17.0] 8.3 | 0.1 16
6 46.5| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.9 | 0.9 | 83 | 14.7|21.2(31.2|37.6|37.1]138.0)34.1]283|25.8[17.4|11.5]| 6.6 20
7 46.5| 0.0 | 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 [ 0.0 | 9.6 | 13.5|21.5]30.3|33.0]43.01]40.9]38.0134.7[26.9|21.2]15.4] 2.4 16
8 46.1| 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 | 0.0 | 0.3 | 9.9 |24.4]26.6 |30.6|35.2]40.0]42.8]29.9[31.7[29.8]26.1]15.7]| 6.1 20
9 43.2| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 1.6 | 7.5 | 19.5 | 17.9 ]| 29.2 | 32.4 [32.4|40.6 |36.8|32.8[28.3[22.3]|13.9] 7.0 | 0.0 16
10 | 44.6[ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 1.4 | 3.8 |11.3|17.1]|27.0 [36.339.6[39.9[41.1[28.7|24.916.3]|12.6] 2.6 | 0.0 20
T e R B i (Hz) 18.4
£3-4-109) hBRIBERBHRIBRAERER
FHAEH AL : 09 M TTE HE2mIRE09) & [ MR
BRI 0 FR24ELILA 290 (OK) HAL : dB
o 1/34 74—,y R @tk (z) L 1
F | AP ~ ~ _ PR %
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 46.8| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 5.4 | 4.3 | 18.8]|21.6 |37.8[45.2|42.7|35.5|33.3|31.2[26.5[27.7]25.5|20.8]| 12.5
2 45.4/ 0.0 | 0.0 | 1.5 | 0.0 | 0.0 | 1.2 | 8.5 | 7.8 | 16.4 | 16.9 | 29.9 [ 38.7|43.3]37.3|33.6[32.5[28.3]|29.6]28.9]|25.2 16
3 38.3] 0.0 | 0.0 [ 0.0 | 2.4 [ 0.0 | 0.0 [ 0.0 | 7.7 | 15.5 | 15.5 | 19.7|29.4 |34.6|26.2|27.0)25.9|21.4|20.5]|16.5]10.5 16
4 40.0{ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 4.3 | 0.0 | 8.8 | 14.0|20.6|25.7|33.1]36.033.4]30.3]|24.8[22.9]19.4]184]1538 16
5 41.7| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 2.9 | 9.3 | 15.2|19.2|24.9|32.5]39.3)133.9|31.0]281|236]21.1]237]203 16
6 51.5| 0.0 | 0.0 | 0.0 | 0.0 | 0.5 | 3.7 | 9.7 [12.3|27.3|33.2|44.6[49.2|43.6|38.9|39.0[34.6[28.5[26.6]28.9|25.2]| 12.5
7 50.6/ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 4.8 | 8.8 | 25.5|35.1 |47.5|45.2|41.8]40.1|34.9|34.5[27.1]30.1]28.0]23.6 10
8 49.4] 0.0 | 0.0 | 2.4 | 1.6 | 0.0 | 7.3 [ 14.2]19.9|26.9|31.9(39.2|44.8|43.4|42.0]38.0)31.7[28.3[32.4([31.8]287] 12.5
9 49.1| 3.8 | 9.4 [ 15.8 | 17.8 | 16.0 | 4.8 | 12.5 | 13.4 | 26.6 | 28.3 | 37.4 [ 43.3 | 45.5 | 42.7 | 37.2 | 32.6 | 27.2 | 24.6 | 24.3 | 19.8 16
10 | 39.4f 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 8.9 | 4.9 | 13.8|19.7|24.1|24.8]29.6|34.5[32.2[28.5]|27.6]25.6]22.6[19.9]18.2 16
S LR B B (Hz) 14.4

Bg 3-4-3




= 3-4-1(10)

bh i R BN R A EAE R

AL 10 ¥ [EEAZEIREY10) & [ H A
AR . PRR244E11H 290 (K) HL - dB
o 1/3F 27 % —7 0 R JE sk (Hz) O
7 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 51.5| 0.0 | 0.0 [ 0.0 [ 0.0 | 0.0 | 0.0 | 5.2 | 0.3 |12.1]19.329.3[41.2|42.1]47.4|43.136.4[27.1]25.5]18.8]12.5 20
2 58.7| 0.0 | 0.0 | 0.0 | 0.0 | 3.7 | 3.6 | 3.8 | 6.1 |14.7]29.2]40.9[50.3[53.9]51.9]41.5|41.1[35.7]27.1]25.4]19.5 16
3 50.5[ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 6.1 | 1.9 | 15.0|26.9|47.5|46.9|40.9|37.2[34.8]23.5[11.8]|10.5| 7.1 | 12.5
4 54.00 0.0 | 0.0 | 0.0 | 2.8 | 0.2 | 0.0 | 0.8 | 3.8 | 7.0 | 12.1]|29.5|48.2|47.5|48.5|38.1[33.8]30.5[22.8]16.1]10.1 20
5 43.9/ 0.0 | 0.0 [ 0.0 | 0.0 | 0.7 | 0.0 | 0.0 | 1.5 | 4.9 [10.4 ]| 14.0[29.7]|40.9|41.5]|34.9[20.2 207|157 7.7 | 2.1 20
6 51.3] 0.0 | 0.0 [ 0.0 [ 0.0 | 0.0 | 0.0 | 2.4 | 5.7 | 9.9 | 17.3|23.5[44.3|47.9]45.2|43.7[38.0(30.0]21.6]16.2]11.3 16
7 53.3] 0.0 | 0.0 | 0.0 | 0.0 | 8.6 | 3.4 | 1.9 | 5.5 | 17.9 | 19.4 | 36.4 [ 44.5 [ 51.4 | 47.2 | 41.9 | 37.1 [33.4 | 21.0 | 16.7| 9.8 16
8 56.50 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 | 6.3 | 10.7| 8.5 | 16.9|22.5|32.5|47.9|53.5|47.2|47.6 | 40.6|33.6[27.7]22.4|16.2 16
9 55.1[ 0.0 | 0.0 [ 0.0 | 0.0 | 4.6 | 4.2 | 0.0 | 2.6 | 5.8 | 14.8|29.8|47.2|51.7[46.1|45.8[37.5]|24.8[17.8]|11.8] 9.4 16
10 | 50.4f 0.0 | 0.0 | 0.0 | 0.0 [ 0.0 | 6.1 | 3.3 | 6.1 |17.9 | 14.4|25.8|42.3 | 46.7 [44.3|41.4|36.4|28.8[21.3[18.6 ] 10.1 16
T IR B B (Hz) 16.9
®3-4-1(11) iR BIREIBIFRMBELSR
AR 11 ¥ NEEZREIRI1) & [
AW - ER24E1248  (K) A7 dB
P+ 1/3F4 27 % =730 Rl JE s (Hz) C
T 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 wO%
No. (Hz)
1 50.0| 0.0 | 0.0 [ 0.0 [ 0.0 | 0.0 | 0.0 | 0.5 | 0.0 [12.1 | 14.5|23.8 [ 36.2|43.9]47.3|42.2|41.5[36.6|34.2]27.7]19.1 20
2 58.5/ 0.0 | 0.0 [ 0.0 [ 0.0 | 0.0 | 1.1 | 3.2 | 0.5 [13.8|25.2|45.7 [ 56.1 |54.6 |50.0 | 44.8 | 45.4 [ 40.4 | 36.6|30.2|21.3 | 12.5
3 45.5/ 0.0 [ 0.0 | 0.0 | 0.0 | 0.0 [ 0.0 [ 6.9 | 6.7 | 12.8 | 13.2 [27.1|43.9]39.9|35.529.9[27.5]22.1]17.7]| 9.9 | 3.9 | 12.5
4 57.5/ 0.0 | 0.0 [ 0.0 [ 0.7 | 0.0 | 0.0 | 4.5 | 14.9|22.0|23.9|32.9[48.6|53.2]50.4|47.440.8[38.5]30.2]23.7]18.3 16
5 55.3] 0.0 | 0.0 | 0.0 | 0.0 | 3.0 ] 0.0 | 0.0 | 3.4 |11.9]16.0|36.1[48.2|48.3]49.7]43.3[39.2[36.4]29.0]20.3]17.5 20
6 50.9] 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 | 0.0 | 3.3 [13.0| 9.6 | 17.0 | 26.7 [41.5 | 48.1 | 43.1|43.3|43.6[38.4|34.5]28.7]20.4 16
7 57.0/ 0.0 | 0.0 [ 0.0 [ 0.0 | 0.0 | 0.0 | 4.2 | 7.6 | 8.2 | 15.5|30.3 [42.7[50.9|52.9|47.3 | 41.4 [40.4|34.8]24.8| 12.1 20
8 60.0| 0.0 | 0.0 [ 0.0 [ 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 9.8 |22.8|44.7 [ 54.2|56.5|46.5|42.6 |35.1[33.3]25.6]23.2]|14.7 16
9 58.5| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 9.5 | 10.1|13.5|20.8|27.3|48.1[51.1[51.9]52.9]48.742.0(38.2]|31.5]|255]17.5 20
10 | 52.9/ 0.0 [ 0.o | 0.0 | 00| 0.0 001|007/ 07]|133]|29.0(46.1|51.7]43.1]43.938.0](33.7]29.8]19.9]|13.9]| 8.7 ]| 12.5
T ELR B $ (Hz) 16. 6
£ 3-4-1(12) iR BIREIBFMFAESER
FRAT A 12 ¥ OTE AR RSN 12) & (A HR
FAEWIR © PRke4FE12A48 (k) HAAL @ dB
Ea% 1/34 7 % —7 "y R JE s (Hz) L1
T AP ~ _ HRE 2K
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 55.2] 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 12.9 | 14.9|16.9|28.2|30.3|37.2[43.9|45.8|47.7|49.8|42.0[31.1]29.3]23.7]15.9 25
2 61.3] 0.0 | 0.0 [ 0.0 | 0.0 | 1.5 | 2.1 | 4.4 | 5.4 | 13.8|27.1|49.1[56.1|54.9|56.4|51.7|50.3[43.9]36.3]29.1]23.1 20
3 57.9/ 0.0 | 0.0 | 0.0 [ 0.0 | 0.0 | 0.0 | 0.0 [10.7|17.0|24.7 | 33.4 [47.0|52.8]53.6|49.0[48.1[39.9]36.0]26.2]19.0[ 20
4 62.9] 0.0 | 0.0 [ 0.0 [ 0.0 | 0.0 | 2.3 | 0.0 | 9.3 [19.2]33.0]49.1[49.0(56.2]55.7|57.8|53.2[49.1]43.9]36.8]29.1 25
5 61.0/ 0.0 | 0.0 | 0.0 | 0.0 | 1.4 | 4.1 | 88 [14.3|31.8|31.2|31.2[42.8|54.8]60.0|53.5|52.9[42.3]34.9]30.9]27.3 20
6 65.8 0.0 | 0.0 | 0.0 | 6.3 | 15.7|31.2|33.8[32.0|32.2|31.5|43.6[61.8[64.5]59.8|54.3[49.3[46.5]|37.8]32.1]29.1 16
7 56.1| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 7.9 | 16.1|12.0|17.8|26.8 | 28.0 [41.7|52.3|55.4|46.039.5(34.0]30.8]|255]|22.0]| 20
8 41.5/ 0.0 | 0.0 [ 0.0 [ 0.0 | 0.0 | 4.9 | 4.7 [11.7|16.8 | 17.1|23.9 [ 27.9(35.5]36.3|32.8|25.1[24.7]22.9]|16.0]13.7 20
9 59.7) 0.0 | 0.0 | 0.0 | 3.6 | 5.5 | 14.1|20.5|27.7|30.3|32.7|39.4[51.4[557]|56.5]|54.7|43.9[41.1]34.7]30.7]24.8 20
10 | 55.1f 0.0 | 0.0 | 0.0 | 1.8 | 0.0 | 17.9 | 22.6 | 20.8 | 25.3[32.0|42.3|46.3|50.7|51.8]|48.2[45.8]41.1[35.8]29.7[24.2 20
) R BR B L (Hz) 20. 6

PR 3-4-4




&3-4-1(13) BESBRREHRBATER

ARAT AL 2 13 ¥ DEEAEIRSE)13) & FHh A

THABIE . k2412048 (k) WAL : dB
P+ 1/3A4 2 % —7 " R A (Hz) BB
7| AP 1.0 |1.25] 1.6 | 2.0 | 2.5 |3.15| 4.0 | 5.0 | 6.3 ] 8.0 | 10 | 125 16 20 25 | 31.5 | 40 50 63 80 B
No. (Hz)
1 51.5 1.2 | 5.0 [10.5] 0.0 | 0.0 | 3.0 [12.2|18.8 | 25.8|21.9 [32.7|43.3|51.0|42.034.3]30.5]28.4(20.9]17.5]15.1 16
2 49.2| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 1.3 |12.0]18.2|18.1]33.0]47.6|45.0]35.1|25.0]24.7|24.7]23.5]16.7 16
3 48.8| 0.0 | 0.4 | 2.1 | 0.6 | 0.5 | 6.0 | 4.4 | 8.1 |14.3]|11.8[23.7|41.0]47.7|38.3]31.6|25.0]25.8|22.4]18.5]20.2 16
4 | 52,9/ 0.0 | 0.0 | 0.0 | 0.0 | 0.1 | 80 |18.7]22.1]30.8[31.4]|30.0[46.1]50.5|44.3]37.1]33.3]33.0]27.9]22.2]|22.9 16
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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 ASHIYA 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 fo the effects of
periodic exciting force by the train. Next. numerical analysis models were constructed to simulate the
taffic 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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