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PROPAGATION PROPERTIES OF SUBWAY -INDUCED VIBRATION
THROUGH VIBRATION MEASUREMENT ON SITE

Tadayuki MORISHITA Yoshihito SAITO
Katsumi FUJIHASHI Masaya TSURUMI

Synopsis:

As the concern for the environmental vibration problem rises, an excellent living environment has been
demanded also even in the building near subway etc. In that case, it is necessary to forecast the residence
performance to an environmental vibration from the design phase to satisfy the resident's demand level.
However, the forecast accuracy is not enough, so the vibration measurement should be executed as the
construction work advances in order to feedback to the design.

This report shows divergence decrease of the ground, input loss of pile and mat slab, the propagation properties
of the vibration (top and bottom and horizontal direction) and vibration transmissibility of slab in building
through the vibration measurement in the two buildings and the ground. The vibration characteristic results
obtaining correspond to the past case. It seems that these results can be used for the environmental vibration
forecast and improvement of forecast accuracy.




1 -2
-A -B
-1
-A RC
GL-26.2m
4.2m

11

8m
GL-6m

5m

GL-2m

4.

8m

A-T1(LF) T10(10F)
A-T

‘Tj

4 — 8,000 —‘r :‘ ! [ |/ 0
s L]
U A A-J2
-1 -A
2,300 6,200
YRSL |
C s ) I—ert 3 Bar |
: o v asC 1] % & Lerzes
etz B #gsfzm 3 BoF :,|
GL 8 sy IS —— T
% N i I
5,00 B-32 I I
T
20000 | -
40,000 |
-2 -B
-1
A =
(m) (m)
0.0-3.0 5 0.0-0.7 _
=28 4 -38 23
=15 2 -45 1
-10.8 3
-14.5 10 4.5m 50
T17.2 0
-245 9
262 50
26.2m 50
2.2
@
0.001 1000Hz
5



B-4F

-1 2
-2
-A 9
3
A-Jl 12 2 A-K1
A-J2 A-K1
A-S1 9 A-S A-T1
10 A-T
A-S 1 9
A-T 1 10 A-U
5
-B
3
B-J1 3 3
B-K1
B-J3
B-1F1 3 B-1F
1 B-2F1 3
B-2F 2 B-3F1 3
B-3F 3 B-4F1 3
4
1 B-1
2 B-2
3 B-3
©)
20 125Hz 1/3
5
3.
3.1
-3 -A A-J1
-4 -B B-J1
A-J1
10
32cm/s

B-J1

-2
-A B
(A-31,2)
(A-K1) (8-J1 3)
9
1 6
(A-SL 6) A-S
(A-TL 6) AT (B-K1)
(A-U1 5 A-U
5 10
(A-S5 9) A-S (B-1F1 3) B-1F
(A-T5 10) A-T (B-2F1 3) B-2F
(B-3F1 3) B-3F
(B-4F1 3) B-4F

=321 cm/s? (10.383 sec)

40
30
20
10 |
Q [y
-10 T
-20 | I
-30 ‘
-40
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
(sec)
-3 -A (A-J1)

(cm/s ?)

50Hz

= 150 cm/s’ (4.609 sec)

4 B (B-J1)
15cm/s?
-5 -A A-J1 X2 -B
B-J1 2
A (A-J1)
100Hz 70dB
(A-22) 60  650B
B (B-JI)  40Hz 100Hz
60dB
(B-32)

40dB
-6



(D.D)
40Hz
AP 20Hz 125Hz 6
8dB /D.D 31.5Hz
-A 25Hz
3.2
-A
-7
A-J2 (A-K1)
¢ 1300 (A-K1) 40Hz
100Hz 55dB
40Hz 50Hz
6dB 125Hz 14dB
1)
20Hz 100Hz 10 20dB
20Hz 125Hz
10dB
3.3
-B
-8 (B-13) (B-K1)
50Hz 12dB
31.5Hz 40Hz 6dB

2)

(dB)

80
75
70 | S ——A-J1
& e ( 8m)
@ 65 / \I
= 60 1 —a—A-J2
(= ( 16m)
55
== -~
45— I I N ( 5m)
40 /A\\z ——B-J2
e — ( 40m)
30 = .
20 25 315 40 50 63 80 100 125
1/3 (Hz)
-5
6 —— A
4 //\ —o— -B
2
0
e S
-4t u\\\
-6 1 e
-8 T N
-10 T
-12
20 25 315 40 50 63 80 100 125 AP
1/3 (Hz)
-6
—0—A-J2 —n—A-K1 ——
80 0
75 1 T -2
70 T + -4 @
60 T -8
55 \//' /\K(‘\:\\L -10
50 -12
45 1 / \ll 14
40 -16
35 -18
30 : : -20
20 25 315 40 50 63 80 100 125
1/3 (Hz)
-7 -A
50 ‘ 0
. |—o—B-33
45 P\\\ 3 @
40 -6
- D
I A I AN
25 /A/“ -15
20 -18
20 25 315 40 50 63 80 100 125
1/3 (2
-8 -B
20Hz 125Hz 10 15dB
50Hz
12dB
50Hz
10dB



—o—A- 20Hz —o—A- 25Hz —o—A- 315Hz
3.3 A B A
——A- —o—A- ——A-
-A A-S T U m mA o

.

o
=
BN WS OO N ©
|

PN WA OO N ©

PN W s 0o N ©

R
\

-10 -5 ; 5 10 -10 -5 ; 5 10 -10 -5 0 5 10
A-S A-T (@8) (dB) (d8)
i:: iz iﬁ: sonz__] iﬁz |
—o—A- —o—A- —e—A-
i) 0 0
9 9 9
8 8
3 ; o I
AS 6 6 6
- 5 5 5
4 4 4 Q
A-T 3 3 3 | ]
2 2 2
A-U 1 } § 1 « 1
10 5 0 5 10 10 5 0 5 10 10 5 0 5 10
(dB) (dB) (dB)
i:: | Ii: 100Hz__| Iﬁ: 5|
—o—A- —o—A- —e—A
10 10 10
9
: B ’ :
7 7 7
R 6
: Do 2 5
s 7| . s
3 3 3
2 2 2
1 & 1 1  §
A-S 10 5 0 5 10 10 5 0 5 10 10 5 0 5 10
(dB) (dB) (dB)
AT U -9
-A
3.3
3) -B B-1F 2F 3F 4F
31.5Hz -10
40Hz 25Hz 50Hz 6
14dB/D.D B-1F
20Hz
63Hz
40Hz 20Hz 80Hz 125Hz
3)
31.5Hz
3)

31.5Hz 40Hz



(dB)

—=—B-1F  —AB-2F +B 1IF  —5—B-2F —=—B-1F  —aB-2F
—e—B-3F  —O—B-4F —o—s 3F  —O-B-4F —e—B-3F  —O—B-4F
s ] l He gy ST
0 0 0 t
S—— . N
.5 — .5 5 N
g g N e N
-10 -10 -10
-15 -15 -15
-20 -20 -20
B-1 B-2 B-3 B-1 B-2 B-3 B-1 B-2 B-3
—=—B-1F  —A—B-2F —=—B-1IF  ——B-2F —=—B-1IF  —A—B-2F
—e—B-3F  —O—B-4F —e—B-3F  —O—B-4F —e—B-3F  —O—B-4F
= 5 = 5 = 5
g 40 Hz g 50 Hz %
0 0 0
-5 -5 -5
-10 -10 -10
-15 -15 -15
-20 -20 -20
B-1 B-2 B-3 B-1 B-2 B-3 B-1 B-2 B-3
—=—B-1F  —aB-2F —=—B-1F  —&-—B-2F —=B-1F  —&—B-2F
—e—B-3F  —O—B-4F eBF  obdr ||eBor _op4
BO Hz rﬁmo Hz [125 Hz
0 0 0
N\~ =
~-5 ~-5 —~-5
g g g Nt
-10 -10 -10
-15 -15 -15
-20 -20 -20
B-1 B-1 B-2 B-3 B-1 B-2 B-3
-11
-A 22cm
55.2Hz 2.4%
—
e
~
90 35
80 + + 30
g 70 + \ T 25
; 60 D/’\\ 20
50 + r 15
X 40 & b 10
30 T5
20 0
20 25 315 40 50 63 80 100 125
1/3 (H2)

-12
50Hz 30dB
3)
10
20dB
5.
40Hz 6dB/D.D
20Hz 125Hz 6
14dB 6
15dB
1
300dB
6.
1)
NO.43
pp.21-28 1991.8
2)
D-1 pp.343-345 1999.9
3)

523 pp.7-14 1999.9



