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An ldentification Method of the Location of Ground Excitation Source causing unwanted Floor
Vibration

Abstract

A simple method to identify the location of excitation source on the ground, which causes unwanted
floor vibrations, is described.

This method is applicable where:

1) Mechanical characteristics of the ground are spatially uniform.

2) There is a single excitation source located on the surface of the ground.

This method is fundamentally based on an empirical distance attenuation relationship of so-called
vertical vibration level (VL). The targeted location of excitation source is determined by minimizing
square sum of deviation of measured VL from the empirical formula of distance attenuation of VL. The
validity of this method is clearly shown by a field measurement.

15



40

0.4
o
wn N
2 03 X3 ]
2 —-—-iX5
£802 |
£ l.
AN,
0.0
0 5 10 15 Hz 20
«( )
§2
—O— 7.568Hz
. 04 .- --8911Hz
) 0.2 —A—10.01Hz
« 00 \ \
” 1 2 3 4 5 6 jx
4 «( )
jx6
(1991 )
V-3 §3
6m
8Hz 2gal
0.122Hz 7.5Hz 8.9Hz 10Hz
( 95
jx V, (r)=V_(r0)-20nLog,,(r/r,)—8.68a(r —r,)
JIx6 Eq.( )
VL(I’) o
n 083 o
dB/m 0.0035 0 0.01
(1)
el
b 45m*22m
o 20m V (r)=C —20nLog10(r) -8.68c-r Eq.(2)
Jy6 n o

Eq.(2)

16



(dB) rms dB X 6
o A=100  r0=10
100 = rg=10m
8 90 *\-'”"*g.a X Line Y Line
80 1 100m/
70 0
S S —r—
50 | a=0.0035 . \\ . .
40 (------ =0.01 >
30 I N ) igg 1223
10 100 r m 1000 117:6 120:5
5 82.1 87.0
o
Y Rx R
( % X Line YLine
A Lj
7.1 7.2
xy) o p * Lp X Line jx=4
F1 N © (xp yp) X 60m
\% X Y jy=1
> Y>0
6
7.1 7.2
X 0
Y
60
2 5
é:jp = vV (LJ - Lp) Eq.(3) m 55 |
o
Zjp o o |
v Ly Lp O xline dB
p 45 —
_ p j
Bip LS 40
1 2 3 4 5 jx 6
s 1 X
60
1 <N . .
gz\/sz_l{ (cos&;, —cos B,,)° +(siné,, —sin B,,)* | o 55 O yiine dB
o
_Eq.(4? —
= Eip Bip 50
Tt Lj Lp ¢
45 F
&= \/EZL( 1-cos(é, - B;,))  Eq.®) 40
N 1 2 3 4 5 jy 6
2 Y

17



85
5.1
4 700m
5m
rms (dB)
X, Y, XY X
Y
Y
a40,a00 40dB
a35,a00 0.0035 0
8.1 83 rms
700mx700m rms
X
rms
9
XY
(48.3m 70.0m)
XY-a40-c35 rms
11.1 11.2 (48.3m
70.0m)
(1t ™)
TT
e b
n [e§ X
Case dB (1/m m m rms_dB_|dB
|_xy-a40-x35 40.0 0.. 0.0035 25.0 75.0 2.06 82.
x-a40-ax35 0.0 0.. 0.0035 60.0 85.0 0.61 88.4 |
y-a40-ax35 0.0 0. 0.0035 35.0 5.0 1.70 75.3 |
|_xy-a00-cx35 0.0 0.. 0.0035 40.0 80.0 1.25 85.1 |
Xx-a00-x35 0.0 0.. 0.0035 60.0 80.0 0.60 88.5 |
y-a00-x35 0., 0.0035 85.0 75.0 0.97 86.0 |
|_xy-a00-cx00 0.0 0., 0.0000 25.0 .0 1.73 80.9 |
x-a00-cx00 0.0 0. 0.0000 50.0 .0 0.66 85.4
y-a00-x00 0.0 0., 0.0000 45.0 .0 1.00 77.6

18

1.7
8.3 rms

40

i’
[ o
0.a71481 1.2
8.1 rms (dB) x-a40-a35
700mx700m

I-\3|
JLI

rms (dB) y-a40-a35

—
2.3

(dB) xy- a40-a35



200 T T
O xy-a40-ax35
A x-a40-a35
150 O y-a40-a35  —
O xy-a00-ox35
A x-a00-o35
= 100 AN
[ | [M A x-200-cr00
¢ y-a00-o00 | |
50 . M
0 0 L
0 50 100 150 200
X m
60 | xy-a40-ox35
< 55 QO
A
50 Q)/ o
45 z o H
(dB)
40 ‘8 h— A
N T ]
40 45 50 55 60 65
dB
10
X-Line  (43.3m,80m)
0 7.568Hz
o 7.568Hz
-5 10.01Hz
A woz
8 -10
-15 A
_20 L L
1 2 3 4 5 jx6
11.1
X
Y-Line 7.568Hz  (43.3m,80m)
0
-20
3 0 7.568H
o — . Z
-60 o 7.568Hz
80 — 14.53Hz
A 14.53Hz
-100 L I I ]
2 3 4 5 jy6
11.2
Y

5.2

Ph Xy
X
all
3
700 200 700m 200m
rms (
200mx200m ) 12.1 12.3
ms
2Tt
13
9
139mx130m
Hz m*m (rms) Xm__Ym
Ph-x-7.5-700 7.568|700*700 5 0.4636 60 45
Ph-x-7.5-200 7.568]200*200 2 0.3904 54 46
Ph-x-8.9-200 8.911]200*200 2 0.463 20 90
Ph-x-10.-200 10.01]200*200 2 0.676 42 122
Ph-x-all-700 |3 |200*200 2 0.9577, 72 38
Ph-y-7.6-700 7.568|700*700 5 0.6034 74 0
Ph-y-7.6-700 7.568]200*200 2 0.6207, 75 0
Ph-y-8.5-700 8.545|200*200 2 0.914 162 112
Ph-y-14.5-700 14.531200*200 2 0.415 120 34
|Ph-y-all-700 |3 200*200 2 0.9138 76 0
[ - |
0.4 1
12.1 Ph-x-7.5-200
200mx200m

19




0.45
12.2

200mx200m

1.45
Ph-x-all-700

95 1.1
12.3 Ph-x-8.9-200.
200mx200m
O Ph-x-75-700  © Ph-x-75-200
A Ph-x-89-200 O Ph-x-10.-200
200 0+ Ph-x-all-700 ® Ph-y-7.6-700
® Ph-y-76-200 A Ph-y-85-200
150 || W Phy-145200 X Phoy-all-200
n
£ = A
> 100 A
||
50 |
©, g
0 %
0 50 100 150X m 200
13

20

40

8

1)

()

No.37 2001
2)) 1998.
3)
1992
4)
2000
5)
3
1979



	An Identification Method of the Location of Ground Excitatio

