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A Study on the Estimation of Coefficients K and # Using Multivariate Data Analysis
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ABSTRACT

For the preestimate of the vibralion level of the ground next to a dwelling, a multivariate
statistical analysis on the experiment data acquired from a variety of construction sites was
performed, and then a new estimate model for the value of K and # that can be applied in the

diagnosis of the damage was offered. The results maybe summarized as follows :

First, the Ko and

n showed high correlation at P<0.05. Specially the correlation coefficient about Wi, S were higher
in Kg than in »n, indicating that Ky is generally associated with source conditions. Second, the factor
analysis permitted to identify two major sources in each fraction. These sources accounted for at least
73 % of variance of Kg. Third, the multiple regression model for the estimate of Kg was developed
from Facl which depend upon the source conditions and Fac2 which depend upon the transmission
conditions. The » value is able to determine from the correlation relationship associated with Kgs.
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Table 1 Blasting conditions

Location I\g c; t:f Rock type Drﬂl( rcrlll?nn)leter Drﬂ% I;dlc)epth Drill (1Irr11t)erval Cg?;%geﬁg)ge
Al, A2 48 granite 45~75 16~30 0.8~1.0 05~18
Bl, B2 66 granite 75~90 2.7~6.0 1.1~-20 1.25~6.25

C 64 limestone 75 2.7 12~13 1.0
D1, D2 30 granite 45 3.0~33 09~1.0 0.75~2.25
El, E2, E3 68 granite 75 3.0~6.0 1.0~35 1.25~25
F 27 gneiss 65 25~25 08~1.0 0.75~2.25
G 24 70 23~24 13~14 1.0~16
H1, H2 55 tuff 75 53~55 17~20 40~84
21 gneiss 45 3.0 0.8~0.9 1.08
J 54 gneiss 45 2.7 08~1.1 0.67~1.0
29 granite 65 40~47 12~18 30~4.0
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points

Table 2 Measured vibration data

. a b Mode of Velocig)y Natural
Location (| () charge range freq, of
{(kg/delay)| (mm/s) |ground(Hz)
Al 28 197.2 1.65 0.24~7.56 7.8
A2 27 | 69 0.68 0.368~4.8 18
Bl 1739]2023] 185 0.24~1.68 7.2
B2 |834] 237 375 0.24~5.66 10.6
C 94 | 153 1 024~117 10.1
D1 50 | 174 2.25 0.25~6.1 125

D2 50 | 148 ] . 15 0.27~2.17 10.2

El 91 |179.8 13 0.246~5.48 78
E2 | 100 |187.7 13 0.328~103; 106
E3 74 |175.7 13 0.196~4.65 107
F 40 | 122 1.5 0.75~2.25 13
G |426]1714] 12 0.2~6.01 141
Hl 68 | 207 84 1.34~275 14
H2 | 54 | 141 4 244~17 144
I 247|148 1.08  ]0.392~5.08] 108
J 3741|1255 1 0.328~6.43 15
K |873]159.5 4 0.7~4.63 3

1) Data of all measuring points
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Ae Aoz AU,
Auke] FHAFSFE 2 (6)3 Zo] dmpAHo=m 4 a9l 2
e ZAY XA SEHAHERHIG dAHAAN
o gHsNEYS ¥ & AYYFE FHD B unae =ma ax
2 =3 2= ) -
A #4825 A Table 204 A48 43458 Ed2 Fig 45
Y. 2ol HARME AAse HaAs(least square
HN="%1 ©  method)ll S8l AAAEE FAHL olzia Kot
714, i Table 3 Coefficients K and # from regression
H:(H @ i39A @A Agdds analysis
X (f) EgAdezR e ZAHCIAAH : (a) Location K3 Ky n
SIA i 2o %JH 3 Hfzh v Ll ms D
bl 2] o . X .
xe WA %ﬂ*l%ﬂ#~%%@? B2 4702.0 119779 -1.86
. . ) C 1023.1 1865.5 -1.65
o] _7_. ‘%‘ ﬁi}ﬂ\_ ﬁ‘%?}—r(averagmg of transfer D1 524 8 14794 -1.40
D2 758.6 1023.4 -1.64
2.0 Fl 4827.6 6710.6 -1.96
E2 384264 79353.3 -2.29
157 7.8 Hz E3 17447.0 28634.0 -2.50
8 vol F 1479 288.4 -1.26
% ' G 23566.0 32714 -2.39
< 0.5- H1 3155.9 5586.7 -1.59
H2 45298 7402.6 -1.68
0.0 ‘ I* 264.4 379.08 -1.26
o 2 40 6 & 10 120 0 160 18 20 J 6235.0 113200 -2.00
Frequency (Hz) K 11043 19198 -1.53
Fig. 3 Averaging of transfer function *oxed BAAY} AgE A
Table 4 Correlation between K, » and blast condition factors
Kg n W max W fi Dy S geol geo2
Ky 1.000
n -.708* 1.000
Winax 621* - 584* 1.000
Wit 322 -.336 56 1.000
A -.054 083 -.320 -.007 1.000
Dy 370 -.219 605* 350 - 347* 1.000
S 595* -537* 951* 612* -.370 .730* 1.000
geol -.259 239 -.373 -.069 .269 -.408 -.382 1.000
geo2 321 -.224 634* 277 -.220 787* 725% -618* 1.000

* Correlation is signification at the 0.05 level (1-trailed)
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Table 5 Result of factor analysis for data from Kgs

Component

Facl Fac2

Wnax 327 387
Wanit 879 -.199

h -24E-02 -.651

Dy 586 612

D.1 864 440
geol -.114 -782
geoz 532 698
Eigenvalue 2.842 2.281
% of variance 40,597 30579
Cumulative % 40,597 73176

Table 6 Component score coefficient matrix

Component

Facl Fac2

Winax 294 -.005
Wnit 491 -.380
h .180 -.392
Dy 108 204
S .296 017
geol 174 - 446
geo 057 272

A 83, 20034
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