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A Study of Effects on Building for Cracks by Ground Vibration
- Pusan Andesite -
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ABSTRACT

A study was made on crack developments of the nearly buildings due to rock blasting for road
construction at the 623 Common Block near the rear side of the Gamchun Habor. The geology of
the study area is composed of andesite, which belongs to the Kyungsang System of the
Cretaceous Period. For 3 months of blasting events, the vibration velocity data were measured at
the site just in front of the K freezing factory. The data were divided into 4 groups according to
the period of blasting(ie, DATA 1, DATA 2, DATA 3 and DATA 4), for deriving K and n
values. As a result, DATA 1 shows that K and n were 83.3756 and -0.848, respectively, and then
K and n were progressively increased in absolute values for the follow-up groups and the last
DATA 4 shows K and n were 2980.4898 and -1.502, respectively. Such differences in K and n
values may be due to partly : 1)variations geological characteristics, from the upper rather
weathered, fissuring soft rocks at the earlier stage less weathered and fissuring hard rocks at the
later stage of blasting events, and 2) the geometry between the blasting and detecting points.
Among the total count of 225 blasting events, the number exceeding the safety limits of
0.5cm/sec was 20(8.9% of the total), the maximum displacement detected at the crack gage was
0.25mm, the level of which is far less to cause the occurrence and development of any cracks to
the K factory. Therefore, it was confirmed that there were no damages such as structural failure
or safety problem to the building.
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Table 1 The examples of estimated blasting vibration coefficients
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Researcher Rock type Pattern of blast Type of explosive SD K, n
0] A Q1(1979) Limestone Bench blast ANFO 1/2 Ky=452 #n=-180
Kyp=1032 n=-164
o] A 1(1979) Limestone Bench blast Gelatine dynamite 1/3 Ky=2720 n=-164
Ky=4063 n=-164
K =1280 =n=-175
. . Bottom blast . .
ok A = =-

¥8 4] (1990) Granite gneiss (Test blast) Gelatine dynamite 1/3 Ky=2600 n=-175
K5 =3670 n=-175
Surface blast Ky=360 n=-134
Tunnel blast K5 =130 n=-085
. Surface blast Gelatine dynamite Ko =10270 n=-234

dBR(1992) | ds(t}o’r‘;‘ss snite | Center cut & 1/3 oo T
& (1 free face) Slurry Ku=290 n=-123
Bench blast Ky =440 n=-138
(2 free face) Ky=140 n=-101
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Table 2 The construction safety standards of USBM
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Table 3 The allowable vibration standard of Germany
(DIN 4150)
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Table 4 The allowable vibration standard of Korea
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Table 5 The allowable crack width of countries
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Table 6 The measured results of blasting vibration and noice

} A A5&344 2853233

3 AL-g A8 xpopey - ] HAIF | FEF

Q1 A o} ] e 105 kine] 0.5~1.0 )1 kine (hole) (kg) 70 dB [71~80 dB| 80 dB

(kg) o] 8} kine &3 (A)elsl| (A)el4 [(A)el4

96.1.22 3:112 ) vt 0.5~2.8 205 18 2 807 1073.75 92 51 82

~4.13 oﬂg;' o : 1(91.1%) | (8%) [(0.9%) : (409%) | (22.7%) | (36.4%)
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Table 7 K and 7 results each of accumulated data

TE | FAdHS K n AU AFA
DATA 1 85 83.3756 -0.848 0.375
DATA 2 130 956.2314 -1.256 0.991
DATA 3 172 2855.8101 | -1.506 1.256
DATA 4 210 2980.4898 | -1.502 0.735

¥ K= 29804898, »< -1502th o1& A3l
o3t FAdolgirt 17271<] DATA 39X %8 K9
ne o] ¢FE BHASS ¢ F UHFig 1. Fx).
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Fig. 1 The changes of K and = for periods
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Fig. 2 The changes of maximum particle velocity and crack for periods
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Table 8 The measured results of crack gage

23 94 A A B (mm) 9 .
HAZESAAY/N | FFSALW) (mm)
1 A3 L/R Y7 189.56 189.23 -0.33
2 R 3 2o 74 67.21* 66.94 -0.27 *3/13 &3
3 1% % E/V 7497 74.86 -0.11
4 2% 99% A3 66.95 66.98 0.03
5 3% 394 172.98 17345 0.47
6 % FRONT 69.92 69.73 -0.19
7 5% B4 44,66 44.95 0.29
8 6% <4 148.36 148.42 0.06
9 7% FRONT 53.34 53.20 -0.14
10 8% Q% E/V 58.83 58.49 -0.34
11 9% 2% E/V 34.15 33.64 -0.51
12 103 FRONT 61.61 61.42 -0.19
13 11% FRONT 50.17 50.30 0.13
14 $4d% gesE 203.69 203.93 0.24 2%22?5
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AP AFQAZIFE 05 kine °ldE 205324 7be BHFgE 0256 mmEBE FRE AL 78S
91.1% 921, 05~10 kine2 18324 8%, 1.0 WAEA Aty JEFEESY FUHEE vy Ui
kine2#F A& 2384 09%4th £ £A5F5HA 3o AE FTZHY Afoid AHAZ A F9Y
= 70 dB(A) ©lAte]l 1333124 59.1% A2, 80 s g A2 AdHAUL

dB(A)ol el 82312A 364% At 183 #ES

Fig. 3 The displacements for measured points
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