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A Study on Data Analysis of Ground Vibration - Noise Dust Dispersion
Measurement for Enhancing Safety at the Construction Sites

- Focussed on Blasting and Piling in Sedimentary and Igneous
Rocks in the Youngnam Area -
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ABSTRACT

As in Korean environments with mountainous and hilly areas, the rock generally has to be
removed in construction or civil engineering work in tunnelling or excavation for
development in urban area. Explosives should be used for blasting, which may cause
serious problems on local people for their claim for compensation due to ground vibration,
noise. For safe and economic blasting, geology and engineering charateristics of rocks
such as discontinuities of rock or weathering are very important factors, together with site
characteristics for prediction of ground vibration. In this study, conducted were the
detailed study for major rocks most widely distributed in the South-east area, in-situ
geological survey, geological and geochemical analysis, and further laboratory uniaxial
rock stress, seismic velocity of core samples together with in-situ seismic velocity
measurements. Regulations on ground vibration and noise were reviewed for assessing their
adaptabilities, and a total of 4,856 measured blasting vibration data were examined for
enhancing the confidence level in estimating the predictive formulation using scaled distance
statistically.

Key words: ground vibration, noise, safe and economic blasting, excavation safety,
regression
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Table 1 Results

of uniaxial compressional test

: al P-wave
dia Length uniaxla ; rock
compression | velocits” h ; rerrarks
A 5540 | 66.50 730.2 4.37 scft rock
Purpls B 5540 56.17 780.5 3.99 scft rockk lorgitadina
silt stone |[C 55,40 8l1.52 780, 5 2.18 scft rock 1 directicn
D 5540 | 64,85 1056.1 5.80 rmedium rock
Grav | ss40 | 73.50 332.5 5.51 | medium roci | TErEverss
Dark A B67. 3 medivm rocls Pant
gray B 1128.2 5.80 meciumn rock Ioad
siltstone |C 950.1 soft rock pressure
Andssite [ 5540 | 57.28 1418.2 5.44 hard rock
. B 5540 75.37 14851 565 hard rock
POrphYIY = 5540 | 90.73 2416.6 5.59 vexy band rods
Andesit A 5535 (108,21 2819.7 5.683 vesy Fard radk.
e |B 55.40 |109.40 | 2v32.1 5.68 veryr band rads
Porbhiyry IC S560 (110.08 | 3374.9 5.57 vers bard nodk
Andesite (A 55.30 | 93.10 2517.6 4.74 very bard rodk
porphyry |[B 5530 | 88,75 1946, 2 4.65 very Facd rods

Table 2 Chemical analysis and CIPW NORM Calculation of

samples from 4 major rock

types distributed around the Taegu area.

Microphotg . .
Type |raph No. SiOy | AOs [FexOst MnO | MgO | Ca0 | NayO | KO | TiO; | P05 | Loi [Total
(node No.)
Purple = 103.2
Jurple |y 5630 | 1563 | 567 | 006 | 297 | 728 | 230 | 355 | 060 | 047 | 07 ['®
Gray 2 | 519 | 158 | 607 | 013 | 410 | 1160 | 234 | 271 | 051 | 022 |1200 |04
Gray 3 |5277 | 1544 | 544 | 011 | 510 | 1172| 161 | 202 | 047 | 021 |1337|1®1
Dark gray 106.5
ark €Ay 4 5832 | 1597 | 663 | 006 | 371 | 647 | 185 | 331 | 059 | 019 |9.480 |!%
Andesite
fodeste | 5| 5347 |11439| 848 | 015 | 218 | 442 | 573 | 184 | 117 | 047 |57%0 (9807
Andesite :
Andeste] 6 | 5815 | 1382 | 581 | 004 | 224 | 278 | 720 | 16 | 061 | 027 | 120 |9381
Andesite
Ardeste| 7 | 6201 | 1439 | 362 | 003 | 116 | 301 | 783 | 148 | 037 | 026 | 090 9606
Andesite
Ardeste| 8 | 6138 | 1385 | 341 | 004 | 169 | 261 | 881 | 123 | 044 | 023 | 13 |9499
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Fig 2 Contour map of in-situ
seismic velocity
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Table 3 Proposed blasting method in th

Youngnam area
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Table 6. Recommended sound level, pressure
and vibration level

. Permitted
Section Note
standard value
Vibration 0.5cm/sec Apply to concrete
Sound pressure 120dB(L) structure which
Sound 85dB(A) has crack
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Table 7 R? result of general regression arx
regression with 15 m equi-distance

Rocki Sedimentary rocks Igneous rocks
N0 General | S8 | General | Sorme
Month\ [Tegression regression regression regression
96.11 0.196 0.556 0.158 0.617
96.12 0.121 0.580 0.140 0.462
97.01 0.009 0.599 0.274 0.525
97.02 0.074 0.877 0.183 0.502
97.03 0.133 0.496 0.107 0.098
97.04 0.077 0.915 0.023 0.594
97.05 0.551 0.778 0.123 0.275
97.06 - - 0.259 0.359
97.07 - - 0.133 0.411
97.08 - - 0.153 0.310
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Fig 3. Varation of K with respect to depth
(Section of works-1 , square root scaling)
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Fig 4. Variation of n with respect to depth

(Section of works~1 , square root scaling)
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Fig 5. Variation of K with respect to depth
(Section of works-2 , square root scaling)

15mE YA TohA] ne) W) 2FT i)

9Nl 128 AN 2a k) | a8 58 o ks | L]

Fig 6. Vanation of n with respect to depth
(Section of works—2 , square root scaling)

ol FHUAGE ARZ 2FPgte] wet o
Mol A4 AxAY, HHAAAL Agd 4
EoME stz AP met v Fdd
dol o weHE AAH 54 7|d% He
2 AzZtdr. olf Axd wE ZAHAFm)E
FHoR YehiA

n =1n, + ad

71, n: A=Ed wE g5 (FHA4)
no @ A FHA 2} ngt
d: H4%=(m)
a: dF

EI Ao wE AFAFEKIS #AE

2o Jehld gg3 o] Hrh
log K = Ko + ad
K =¥ 7} "},

714 K: AR o g (AF4F)
Ko : AAEHANM Y log K3k

A

d: A=
a: g
471438 AeslH Table 87 2t}

Table 8 Transition equation of K and n
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