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7 | 62.9/12.2] 8.3 | 12.9] 16.5 | 14.3 | 20.7 | 21.3 | 29.0 | 38.0| 58.1| 59.7 | 656.0 | 51.5 | 48.1 | 45.1 | 47.2 | 43.5| 20
8 | 63.3] 2.8 | 5.3 | 4.7 | 4.0 | 3.1 | 6.5 | 20.6|32.9|41.0|52.7|61.1|55.9|52.7|50.6|42.5|40.6|37.0| 20
9 | 60.8] 14.3 | 17.5|23.5 | 24.5 | 19.6 | 15.2 | 23.7 | 30.6 | 37.7 | 55.7 | 57.5 | 52.7 | 51.3 | 46.2 | 44.7 | 41.7 | 37.6 | 20
10 | 64.5/ 2.7 | 5.9 | 7.3 | 3.3 | 7.0 | 11.8|32.1|38.8 | 45.0 | 53.4| 62.4 | 55.0 | 55.8 | 52.7 | 41.6 | 39.0 | 38.4| 20
SRR BN B (Hz) 20. 0
R 3-4-103) RS HEHNRHAERR
PRASHL AT © 03 ¥ [EESAMIREN03) & [Al M
FHAEHART . ERR244E1THI13A (k) HNT : dB
+o 1/3 OctHv.LJE K OB
7| AP 2.0 | 2.5 [ 3.15| 4.0 | 5.0 | 6.3 | 80 | 10 |12.5]| 16 20 25 | 31.5| 40 50 63 80 s
No. (Hz)
1 58.8]22.0 | 19.6 | 15.3 | 16.3 | 19.5 | 27.2 | 30.7 | 37.9| 49.1 | 46.8 | 54.6 | 53.6 | 52.8 | 47.6 | 39.6 | 32.5 | 39.2 | 20
2 | 52.9/15.5 | 15.5 | 16.2 | 16.3 | 15.0 | 15.9 | 21.5 | 28.8 | 31.1 | 45.8 | 49.4 | 47.6 | 41.5 | 40.4 | 31.4 | 25.0 | 31.5| 20
3 | 53.5/15.9(16.8 | 15.9| 18.2 | 19.2 | 23.9|32.7 | 43.2 | 41.9| 44.9| 49.2 | 45.5 | 46.9 | 42.6 | 37.7 | 34.6 | 34.3| 20
4 | 49.0[15.9 | 15.1| 15.7 | 16.8 | 14.9 | 15.0 | 17.7 | 27.3 | 35.6 | 42.0 | 47.2 | 41.6 | 37.4 | 35.0 | 32.2 | 21.5| 23.3| 20
5 | 52.6/16.8 | 15.5| 15.3 | 19.7 | 22.8 | 22.9| 25.5| 24.6 | 40.0 | 42.1 | 43.5 | 41.7 | 48.4 | 45.7 | 44.4 | 35.5| 36.1 | 31.5
6 | 50.6[15.5| 15.7 | 15.3 | 15.9 | 14.8 | 19.2 | 24.5 | 27.1 | 36.7 | 40.3 | 46.6 | 43.7 | 43.8 | 39.8 | 36.5 | 30.8 | 26.8 | 20
7 | 49.9/16.2|15.3|16.0| 15.5| 15.3 | 17.8 | 26.6 | 33.6 | 41.8 | 44.5 | 47.2 | 39.0 | 33.1 | 34.3|33.1|27.7|29.0| 20
8 | 48.1[16.8 | 15.3|16.0 | 15.1 | 15.1 | 14.8 | 16.9 | 24.6 | 33.4 | 42.8 | 44.9 | 41.4 | 36.8 | 33.1 | 33.4| 23.0| 20.3| 20
9 | 55.6(18.2]19.6 | 17.4 | 16.5 | 22.7 | 27.8 | 33.3 | 43.2 | 47.2 | 50.2 | 47.8 | 46.0 | 46.7 | 47.2 | 40.0 | 34.9| 38.8| 16
10 | 46.9| 16.5|14.9 | 16.5 | 17.5| 17.9 | 17.5 | 18.6 | 23.4 | 29.3 | 38.9| 44.3 | 39.1 | 36.1 | 34.5| 31.2 | 31.0| 27.2| 20
- R EN L (Hz) 20.8

IR 3-4-1




= 3-4-1(4)

bt i S IR BN B R M BR AL R

PRI : 04 ¥ NEKAR@EE04] & [FHLS
TAAHI - VER244E11H 138 (k) BT ¢ dB
ENy) 1/3 OctHLJEE L B
T 90 25 1315 40| 50| 63|80 10 |125] 16 20 25 | 31.5| 40 50 63 80 REI%
No. (Hz)
1 | 58.5/16.5| 15.9 | 15.3 | 15.3 | 15.1 | 15.0 | 18.7 | 21.0| 38.4 | 47.8 | 50.1 | 56.7 | 47.2 | 42.3 | 36.2 | 31.6 | 26.2| 25
2 | 60.1|16.8|16.6 | 15.7| 16.6 | 14.7 | 15.9 | 21.3 | 22.2 | 34.0 | 49.0 | 57.3 | 54.5 | 50.2 | 45.1 | 29.9 | 26.2 | 23.8| 20
3 | 59.6/ 15.9| 15.3| 15.5| 15.9 | 14.8 | 16.0 | 18.2 | 28.3 | 41.6 | 51.6 | 53.8 | 56.3 | 46.9 | 44.2 | 38.7 | 30.6 | 24.1| 25
4 | 52.8/ 15.5|15.7| 15.7 | 15.5| 14.8 | 16.3 | 18.5| 27.4 | 28.8 | 40.8 | 46.0 | 49.6 | 46.3 | 40.5 | 27.4 | 23.6 | 19.6 | 25
5 | 53.0/16.8| 15.1| 16.8 | 16.8 | 14.8 | 15.8 | 16.8 | 29.3 | 33.0 | 44.8 | 46.8 | 49.7 | 43.2 | 39.5| 29.9 | 23.6 | 18.6 | 25
6 | 61.0/ 16.2 | 16.6| 15.5| 15.9 | 14.5| 15.3 | 23.9| 40.9 | 46.2 | 50.2 | 55.2 | 57.7 | 48.3 | 46.6 | 39.8 | 34.8 | 24.8| 25
7 | 59.8| 16.8| 15.5| 15.7 | 16.2| 15.0 | 17.7 | 19.2 ] 20.5 | 30.7 | 50.1 | 52.6 | 56.3 | 52.5 | 43.5| 40.1 | 31.4 | 26.8| 25
8 | 56.8| 15.5| 15.5| 15.3 | 16.0| 15.1| 16.8 | 16.8 | 22.8 | 35.8 | 46.9 | 47.5 | 54.7 | 44.8 | 46.3 | 38.9 | 31.7 | 26.7| 25
9 | 63.3/16.8| 15.9 | 16.8 | 15.7| 14.7| 16.4 | 21.5| 34.4 | 41.6 | 54.0 | 53.9 | 60.6 | 54.8 | 46.6 | 40.4 | 36.9 | 29.6 | 25
10 | 62.8/16.8 | 15.7 | 15.5 | 15.3 | 15.6 | 17.2 | 18.3 | 22.8 | 34.5 | 51.2 | 59.5 | 57.8 | 52.6 | 48.2 | 35.8 | 32.3| 25.7| 20
S R E AL (Hz) 24.0
# 3-4-1(0) B HRHFBAERR
AR 2 05 ¥ NEKAZ@ETHS] & [FHS
FAAIIR : ERR244E11A13H (k) HLAT : dB
Ho 1/3 Oct L &R %K B
7| 2.0 | 2.5 |3.16| 4.0 | 5.0 | 6.3 | 80 | 10 |12.5| 16 20 25 | 31.5| 40 50 63 80 IRB 2
No. (Hz)
1 | 50.4]15.9]16.3[19.0|19.0| 18.8 | 24.6 | 21.9| 23.1| 25.1 | 37.8 | 37.9| 42.8 | 42.8 | 43.7 | 41.0 | 38.7 | 40.5| 40
2 | 49.2/15.9| 15.1| 16.8 | 16.5| 15.8 | 18.1 | 17.5| 22.1 | 34.6 | 35.5 | 38.5 | 42.5 | 43.1 | 41.8 | 39.1| 38.6| 38.3| 31.5
3 | 50.5/16.8|15.9 | 24.5|24.1(26.8]28.2]23.3]24.2(33.9|33.1]42.8[49.2|40.4|43.3|43.7|41.9|40.3]| 25
4 | 53.7/16.5| 15.5| 16.2 | 19.4 | 16.6 | 18.0 | 17.7 | 22.3 | 28.6 | 45.3 | 45.0 | 46.6 | 43.0 | 47.9 | 45.3 | 45.0 | 40.7| 40
5 | 53.5/15.9 | 15.5| 18.2 | 19.5| 29.5 | 24.4 | 24.5| 35.2 | 40.0 | 41.6 | 44.4 | 44.3 | 41.7 | 47.1 | 47.6 | 41.2 | 45.4| 50
6 | 54.5)23.4(20.9|20.4|19.0(19.8]20.4|25.6|32.1|40.5|44.3|45.0(51.6|45.9|47.6|46.2|41.4|43.3]| 25
7 | 48.1/16.8 | 15.5| 16.3 | 17.6 | 21.3 | 26.3 | 19.7 | 20.7 [ 25.0 | 29.2 | 31.1 | 39.7 | 41.4 | 40.3 | 37.8 | 39.1| 38.5| 31.5
8 | 52.2/16.8|15.3|19.0| 19.2{23.6 | 20.8| 19.5|29.6 | 37.9 | 42.9 | 43.3 | 45.5 | 43.6 | 42.9 | 44.6 | 41.9 | 44.0| 25
9 | 56.1|15.9 | 16.5| 15.9 | 17.5| 24.9| 26.3 | 23.9| 24.0 | 37.6 | 40.5 | 44.6 | 52.5 | 47.6 | 45.2 | 47.1 | 44.8 | 42.5| 25
10 | 48.0[ 15.5]16.2 ] 16.8 | 22.5|22.6 | 18.8 | 18.2 | 23.5|26.0 | 35.1 | 38.7 | 38.9| 40.7 | 42.3 | 40.8| 35.9 | 34.4| 40
S R EREEL (Hz) 33.3
= 3-4-1(6) I BRHTFMATRR
AT o 06 ¥ DEREREIREN6] & Al
FRAIM ¢ FRR2A4EILA 3R (k) HfZ : dB
P 1/3 OctHLE %K Bk
7| 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 REI%
No. (Hz)
1 | 59.9/18.6|15.1|11.1|11.4|12.7| 156.5| 21.2| 31.1| 41.8 | 43.8 | 50.2 | 55.5 | 53.8 | 52.7 | 51.2 | 49.9 | 48.9| 25
2 | 59.0/ 6.8 | 6.3 | 5.7 | 7.5 |13.6]12.0]19.9]23.3(33.2]40.6|50.8|52.0|54.7|51.6|49.4|41.7|38.5| 31.5
3] 62.2/ 80| 57| 6.2 6.8 9.8]10.4]12.9]23.636.6|44.4|51.1[53.6|56.5|58.3|53.4|48.2|43.0] 40
4] 60.2] 5.9 | 6.6 | 82 |11.5[19.3]19.2]19.8|26.7|35.2|38.2|44.3|54.5|54.2|56.0|51.2|44.5|38.6] 40
5 | 54.0/ 7.3 | 5.9 | 6.8 | 9.4 | 11.9| 14.5| 15.4 | 22.3|30.6 | 36.6 | 43.6 | 47.9 | 47.0 | 50.5 | 45.4 | 37.8 | 32.0| 40
6 | 58.0/ 6.8 | 5.5 | 7.5 | 9.0 | 8.6 | 14.0| 15.4 | 21.9|30.3|39.4 | 44.8 | 50.8 | 54.3 | 52.6 | 47.8 | 39.9| 35.0| 31.5
7| 579/ 7.5 | 6.5 | 6.8 | 9.0 | 8.6 | 12.3]21.6|34.5[38.9|42.3|48.6[50.1|50.1|55.3|48.0|40.6|37.2] 40
8 | 61.1| 6.2 | 8.0 | 6.5 | 14.3| 14.5| 13.1] 16.8|25.7 | 31.6 | 39.5 | 47.9 [ 56.4 | 54.0 | 54.2 | 53.3 | 42.5| 39.4| 25
9 | 55.8/ 7.5 | 8.2 | 8.2 | 9.3 | 85 |11.6]15.1]22.0(26.2|39.2|48.2|48.1|49.5|50.9|47.1|40.8|36.7]| 40
10| 61.2] 9.9 | 12.0]20.9]11.0|12.4|16.6 | 29.3 | 35.5| 34.2 | 42.3 | 53.3 | 51.8 | 57.0 | 55.7 | 50.3 | 40.8 | 42.2 | 31.5
T AR T AL (Hz) 34.5

IR 3-4-2




= 3-4-1(D)

th i = IR BN R R M B AT R

TR o 07 ¥ NEKREETT] & [FH
FHAWIR  ERR244E11A 138 (k) AL ¢ dB
P+ 1/3 OctHLLEH %K LA £
7| AP 2.0 | 2.5 |3.156| 4.0 | 5.0 | 6.3 | 80 | 10 |12.5| 16 20 25 | 31.5| 40 50 63 80 B
No. (Hz)
1 | 46.0/16.8 | 15.5|16.8 | 17.7 | 15.2 | 16.2 | 14.9 | 22.5 | 24.4 | 34.1] 29.6 | 32.3 | 41.2 | 35.9 [ 35.9 | 34.1 | 34.6 | 31.5
2 | 47.7/20.0]19.5|20.5|16.3 | 17.7 | 14.6 | 16.8 | 26.1 | 26.2 | 26.5 | 33.6 | 34.4 | 37.3 | 41.9 | 39.7 | 38.5| 32.9| 40
3 | 45.7| 16.8 | 16.6 | 16.8 | 16.6 | 14.6 | 16.4 | 14.6 | 23.5 | 28.0 | 26.7 | 33.5 | 38.4 | 38.5 | 39.7 | 37.3 | 36.3 | 29.4 | 40
4 | 46.7/15.9|15.3 | 16.0 | 16.8 | 14.7 | 14.7| 16.1| 14.6 | 21.6 | 23.1 | 31.0 | 31.8 [ 38.7 | 40.0 | 42.4 | 36.9 | 30.3| 50
5 | 46.1/ 16.8 | 15.1| 16.0 | 15.1 | 14.7 | 15.7 | 16.6 | 21.4 | 24.6 | 28.6 | 34.4 | 35.4 | 36.4 | 40.5 | 42.1 | 35.8 | 26.8 | 50
6 | 48.0/ 16.8 | 16.5| 15.5 | 16.5| 14.8 | 15.2| 16.1| 27.8 | 31.1| 25.4 | 29.6 | 32.3 [ 39.3 | 41.9 | 42.8 | 36.5 | 34.3| 50
7 | 48.8/ 16.5| 15.1| 16.2 | 16.8 | 14.6 | 15.5 | 16.8 | 20.9 | 28.7 | 36.9 | 37.2 | 35.4 | 38.2 | 45.9 | 41.8 | 37.8 | 27.6| 40
8 | 48.1|16.8|15.7 | 16.6 | 15.3 | 14.7| 16.6 | 15.9 | 22.5| 29.2 | 34.3 | 35.0 | 33.8 [ 37.9 | 42.0 | 43.9| 39.5| 25.9| 50
9 | 52.2|/16.8|15.7|15.1 | 15.1| 15.0 | 15.4 | 14.5| 21.8 | 27.6 | 30.1 | 26.1 | 39.1 | 42.1 | 46.2 | 47.2 | 44.1| 38.4| 50
10 | 47.7| 16.8 | 15.1]16.0 | 16.8 | 15.2 | 15.0 | 16.5 | 17.4 | 21.7 | 24.6 | 34.0 | 33.8 | 38.1| 35.0 | 42.8{ 39.3 | 36.0| 50
S R EN AL (He) 45. 2
# 3-4-1(8) M HIRSHFMAERER
FHA A © 08 ¥ NERWEEH08] & AL
FAAWIM © FRR2AEILA 198 (H) HifiZ : dB
P 1/3 OctHuLoE K B
7| 2.0 | 2.5 |3.16| 40| 5.0 | 6.3 | 8.0 | 10 |12.5]| 16 20 25 | 31.5| 40 50 63 80 RE%
No. (Hz)
1| 51200900 | 1.7 07| 00| 26| 06| 06/ 45]|21.6/|33.2|43.1|48.7|41.8[40.7|34.5|31.9| 31.5
2 | 57.6] 9.6 | 1.8 | 8.6 | 14.1|13.5|12.2| 7.1 | 13.4|15.5|28.8 | 41.8 | 51.0 | 54.5 | 50.3 | 46.9 | 41.6 | 35.9| 31.5
3 | 60.6)23.9|31.3|34.4(31.4(29.1]23.3]22.6/[27.3(32.9|42.7|54.5|52.4|55.2|54.7|49.4|41.5|42.3]| 31.5
4 | 60.6]15.3|17.2|17.9 | 22.4|19.8| 9.3 | 10.7| 11.1| 24.1| 33.8|47.0|55.9 | 57.3 | 55.7 | 49.1 | 43.3 | 37.8 | 31.5
5 | 47.8) 3.4 | 3.1 | 2.9 | 2.3 | 3.3 | 56| 3.2 25| 34[20.0|28.5|41.4|43.0|42.6|38.3|33.6|25.4]| 31.5
6 | 59.3| 5.8 | 10.3|20.7|25.7|24.6|20.2| 16.6| 17.1]20.1]29.4|45.2|53.5|55.9|49.7 | 50.5|41.2|39.5| 31.5
7 | 57.7/12.5| 11.6 | 19.6 | 23.8 | 22.9 | 14.3| 7.1 | 12.5 | 16.5 | 27.5| 44.8 | 52.4 | 54.6 | 50.4 | 44.6 | 41.5| 42.9| 31.5
8 | 57.7[23.2129.1|30.1|21.0|26.7|24.4|17.1|18.9|25.5|33.2|48.5|50.7 | 53.1|49.5|47.4|40.5|40.9| 31.5
9 | 45.0/ 1.8 | 2.8 | 2.3 | 6.2 | 8.0 | 9.6 | 3.3 | 4.6 | 5.5 | 19.2]30.4|39.7|41.2|38.7|31.3|28.9|20.8| 31.5
10 | 62.3)16.8|23.5(25.3(19.0]21.8]20.7|13.6| 8.8 [22.6|30.5|43.7|56.0|58.4|57.0|52.9|45.6|42.9] 31.5
-2 R E S (Hz) 31.5
# 3-4-1(9) HEIBESHFFAEER
PR : 09 ¥ NEKAEEE09] & [FHLA
AWM . FRk24FILA 198 (A) . 208 (k) HifiZ : dB
F 1/3 Oct Dy EH %k HOE
Tl AP 2.0 | 2.5 |3.15| 40| 5.0 | 6.3 | 8.0 | 10 |12.5]| 16 20 25 | 31.5| 40 50 63 80 B
No. (Hz)
1 | 67.5/19.0] 9.3 | 14.1|17.5| 9.7 | 18.0| 15.1 | 22.8 | 36.6 | 52.9| 58.4 | 61.6 | 57.7 | 55.2 | 54.3 | 61.7 | 58.5| 63
2 | 70.6/23.2|18.7|19.8| 14.1|21.2]23.7]23.1|41.8|41.7|56.9|61.1|68.6|61.6|58.8|56.9|54.8|52.0] 25
3 | 67.4| 3.4 | 3.3 | 4.7 |15.3|13.3]16.4| 18.9|29.7|40.0|55.7|62.3|64.0|57.0|53.2|53.3|52.9|49.3| 25
4 | 66.4/16.1|21.5|20.1|13.2| 14.1|20.4| 17.9| 32.6 | 46.2 | 51.5| 59.5 | 60.7 | 59.8 | 56.9 | 54.6 | 52.9 | 53.8 | 25
5 | 67.0/16.0| 14.7|13.8| 7.5 | 15.7| 9.3 | 19.9|30.8 | 43.4 | 52.6 | 62.6 | 63.9 | 57.1 | 53.8 | 53.1 | 47.1 | 47.7| 25
6 | 53.9] 5.6 | 5.3 | 2.2 | 3.7 | 5.5 | 4.7 | 8.2 | 17.7]23.1]40.1|49.9|46.8|47.7|43.1|44.1|43.3| 40.5] 20
7] 62.3 7.5 82| 81| 61|82 96]|12.6]21.9|32.7|45.4|57.3(56.3|55.5|52.5|51.6|47.8|45.7]| 20
8 | 66.3] 6.5 | 3.4 | 4.5 | 3.8 | 12.6| 15.0| 12.8]25.9|39.8|53.2|60.0 | 62.6|59.6 | 54.5|49.9 | 49.4 | 45.2| 25
9 | 63.2/27.6|19.4|24.9|20.6| 17.2| 17.5| 27.7| 31.8 | 44.5 | 52.4 | 58.9 | 57.5 | 56.0 | 50.0 | 47.2 | 48.6 | 47.4| 20
10 | 57.4| 3.4 | 40| 5.7 | 7.6 | 5.7 | 6.3 | 11.8]17.7[27.9|42.4|52.3[52.1|49.7|48.0|46.0|46.0| 44.7| 20
) R EN S (Hz) 26.8

PR 3-4-3




= 3-4-1(10)

b i o IR BN R M ER EAS R

AR - 10 ¥ NEKAR@EE10] & RS
TAAHI - VER244E11H 138 (k) BT ¢ dB
ENy) 1/3 OctH L B
TR 90 25 1315 4.0 | 5.0 | 63| 80| 10 [125] 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 REI%
No. (Hz)
1 | 54.1]16.2 | 15.1 | 15.5 | 15.5 | 14.6 | 15.1 | 15.5 | 14.5| 17.9 | 25.9 | 28.0 | 32.0 | 40.1 | 46.8 | 50.6 | 48.1 | 43.1| 50
2 | 57.9/ 15,9 15.7 | 16.5| 14.9 | 14.5 | 15.0 | 16.6 | 14.3 | 17.1| 20.8 | 28.3 | 37.4 | 44.8 | 50.3 | 53.1| 48.2| 51.0| 50
3 | 63.3/16.8| 16.3| 16.2| 15.3 | 14.8 | 15.6 | 14.7| 16.2 | 22.5 | 26.3 | 29.5 | 38.5 | 45.2 | 52.0 | 60.8 | 57.1 | 51.4| 50
4 | 56.6/15.9|15.7 | 16.5| 14.9 | 14.6 | 14.7| 15.2 | 15.3 | 24.3 | 27.1 | 26.0 | 34.1 | 42.2 | 51.5 | 52.3 | 47.9 | 46.8| 50
5 | 54.7/15.9 | 15.1| 16.5| 16.2| 15.1| 15.7 | 14.5 | 14.3 | 17.4 | 20.3 | 23.1 [ 30.9 | 39.2 | 47.3 | 51.0 | 48.2 | 44.7| 50
6 | 61.2| 16.5| 15.3 | 15.7| 15.5| 15.0 | 15.0 | 14.8 | 14.4 | 17.4 | 26.9 | 30.2 | 35.9 | 45.4 | 55.7 | 58.2 | 52.7 | 45.7| 50
7 ] 63.1/15.9| 15.5| 15.1 | 16.2| 14.8 | 15.8 | 15.6 | 14.8 | 20.7 | 28.4 | 30.9 | 36.2 | 48.7 | 56.9 | 59.8 | 55.6 | 50.8 | 50
8 | 62.9/ 16.8 | 15.1| 16.0| 15.5| 14.7| 15.6 | 15.4 | 17.5| 24.5 | 21.4 | 31.6 | 39.4 | 46.4 | 54.4 | 60.3 | 53.4 | 52.3 | 50
9 | 59.3/16.2| 15.1| 16.6| 16.8| 16.0 | 15.1| 17.8 | 17.9| 25.0 | 22.6 | 25.3 [ 33.1 | 44.8 | 54.1 | 52.3 | 47.8 | 50.6 | 40
10 | 57.8/16.8 | 15.3 | 15.7 | 15.7 | 14.5| 15.5| 16.5 | 14.6 | 15.0 | 23.6 | 25.6 | 31.1 | 43.4 | 50.1 | 54.4 | 50.0 | 48.8| 50
S R E AL (Hz) 49.0
® 3-4-1(11) HBSHERHRRBHERES
TRAT AT 11 ¥ DERBEREIRENL &R
FREIR : ERk24fE11A12H (R) HZ @ dB
P 1/3 Oct LA P %K Bk
7| 2.0 | 2.5 |3.15| 40| 5.0 | 6.3 | 80| 10 |12.5| 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 REI%
No. (Hz)
1| 585/ 82| 6.8 |11.9[12.1]13.2| 11.8|16.9|22.7(26.0|34.9|37.2|44.9 | 48.7|55.2|50.3 | 51.3| 46.0| 40
2 | 63.2/ 8.2 (68| 7.2| 7.8|9.0|16.0|14.4|28.4|35.1|44.4|46.0|49.8|55.5|58.2|55.8|55.3|52.7| 40
3| 61.7 8.7 | 51| 6.8 | 6.8 | 7.2 |11.5|16.5|25.3|40.6|39.2|43.8|49.3|51.0|58.6|54.4|52.6|51.1| 40
4| 63.0 6.8 82| 75| 9.0 88 |14.3|16.4|28.5|40.0|39.4|44.3|49.3|52.5|56.2|58.0/|56.7|545| 50
5 | 57.8/ 6.5 | 6.8 | 10.9| 15.5| 7.9 | 8.1 | 8.9 | 18.6|25.1|29.9|41.1| 46.3|50.8|50.5| 51.8|50.7| 48.9| 50
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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 mduced 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
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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