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A case study on variations of the coefficients
K and n with proceeding of blasting works at the felsite zone
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ABSTRACT

A case study was made on in site vibration velocity data collected for two months in
the construction area of the Daeduck cultural City Hall. Taegu

The geology over the area shows distributions of weathered and some crack
developed hornfels of mud-shale in the upper part, underlain by less weathered and
hard compact quartzite.

For the period of 2 months of blasting event, the vibration velocities were measured
and these data were analysed for K and n for three different periods: the test period,
first month and second month.

The data for the test period show that K and n are 2464 and 1.621 with the cube
root method, and 7154 and 1.791 with the sqare root one, respectively.

The data for the first month collected mostly from blasting in the upper hornfels
show that K and n are 1668 and 1,492 for the cube root and 1219 and 1,366 for the
square root, respectively.

Such a significant decrease in the K and n values from the test period through the
first month for the weathered and comparatively well crack developed rocks hard and
compact lower quartzite, may be due to difference in attenuation of waves propagating
through physically different media.

Therefore, for more effective safety design and blasting, it seems that it may be n to
adopt appropriate K and n values, with getting lower step by step while proceeding
the operation.

In the meantime, the attenuation rate of K and n together with SD cross point for
the cube and square root methods indicates that the cube root one appears to be more
applicable than the square root for this area with limited distance(The maximum is
100m).
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Table 3. HMlojetxetal MAZ|E
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AE3 1 1.5m( ¢ 36mm)
AojotA | 17~30m AF7E 1 0.6~0.Tm o =g
Aargaiokat 1 (0.125~0.25ke
AZA : 2.4m( ¢ 36mm)
Aojornuta} [ 30~80m HAEFNA:0.7~0.8m o =g
ekt : () 375~0.5kg
453 1 3.0m( ¢ 45mm)
E~SE-| i 80m °]% AE714:0.9~1.2m azg =g
Agaekat 1 (0.75~2.0kg

Tabel 4. Some examples of estimated coefficients of blast induced ground
vibration equation in Korea

( Estimated coefficients
Type of | SD(Scaled - of Kand n
Researcher |Rock Type| Pattern of Blas Explosive | Distance)
V=K(sD)"
Ch' o Square Root
UNEIN | 1 imestone| Bench Blast | ANFO Scaled | Kso=45.24, n=-1.800
Lee(1979) .
Distance
. . Cube Root | Ks0=103.2, n=-1.64
;—Iayurﬁgsglok) Limestone| Bench Blast é}elatlril:e Scaled Kgs=272.0, n=-1.64
ne YRAMI | Distance | Keo=406.3, i=-1.64
Chung-In | Granite | Bottom Blastin | Gelatine Cube Root K50=_128'0' n=-1.75
Lee(1990) | Gnei (Tost Blasting) | D it Scaled Kos=260, n=-1.754
eé nelsss ost DIASHNET ) WYRAMIE | pistance | Kio=367, n=-1.754
Surface Blast Ks0=36, n=-1.337
Tunnel Blast Gelatine Ks0=13, n=-0.854
Han-uk Gneiss Surface Blast Dynamite Cube Root | Ks0=1027, n=-2.339
Lim(1992) Sandstone| Center Cut y & Scaled Ks0=29, n=-1.230
Granite | (1 Free Face) Slurr Distance Kso=-44, n=~1.376
Bench Blast y
(2 Free Face) Ks0=14, n=-1.014
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Table 5. Safety standard for building

proposed by U.S. Bureau of
Mines and Dupont co.

HATEE 3 4 3 =
(cm/sec)
30.5 el dgute] A fg
19.3 3o At g3
13.7 sjdo] ZekA]7] Al
7.6 Az qaste] FAA
5.0 n]FEFo] FAE A

Table 6. Deuchland’s allowable vibration standard(DIN 4150)

3-8 2% X (cm/sec)
AZE FF
{10Hz 10~50Hz 50~100Hz
KAl 1H T F35A 0.3 0.3~0.8 0.8~2.0
Ago] gl AE, ddol Fdo] & FH 0.5 0.5~1.5 1.5~2.0
3+ 4 2 9 2.0 2.0~4.0 4.0~5.0

* 1986 DIN4150€ M AFFA7EY.

+ + 4714 B &71EAE Vv, Vr, V1) A3F ¥y fez BARAT

Table 7. Korean standard of admissible vibration

:f" T"i‘ 1 2 3 4
AE 28 |24 79, ohste 4 b | Aeeageud
(Ao VeI 9= AR) | (Fol 9 4H) 2 33
AL 71zxAA Y
443 cm/sec) | O 0.5 1.0 1.0~4.0

«FofE oF 100Hz7HA 859 Mg, F4, W7,

A94-2635Y
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A SDE sl o) 2ug s j
Log V-LogK-n Log(SD) 2.1 e
A7) AE o]83ld AEHL9 AT e
%S log-log Scale® HI Ao TAFY =rs
S d 7]&7(n)% BA(og K)o 2HE K &
n#g 24¢ + U
(2) EEEFXZO 25t K U no| MF e o om0
FEHAT X ALIIAF 0.375~1.0ke€  Fig 3. Vibration Velocity vs Scaled
ARGt 13 gl o~5k 1~ 109k MSH| Distance(Test Blasting)
Table 8. Derived Coefficients K and n from field data
Cube Root(1/3) Square Root(1/2)
= n=1.621 | n=1.492 = n=1.791 | n=1.366
R BT oy | ¥R oo | e k!
Agws | K| 2464 2464 1506 7154 7154 1278
(183]) ‘n | 1.621 1.621 1.492 1.791 1.791 1.366
2 ou g K 1668 2758 1668 1219 6747 1219
(182%]) n 1.492 1.621 1.492 1.366 1.791 1.366
* 337 Kae 95% Ao tigh A2zt
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beyond
2 dFdqAs AgEe 7k AR Haty

Az, BdAE ¢ Aol e z-’]’" e
EXE AT A9 AAHY FHs £EE
10Hz~500Hzo] 4747 3HAE £2E ‘4-5}‘4]
gom FoFusHYgE 20Hz~180HzolH,
500Hze] e nFa e E_F,- AN B A
g vehda Qg olH@ o
T2 AAgH s Xhﬂr%/‘éoﬂ 7
Holy, 4& F AFE AIAHY E.‘.’if'—} 540
2 oAAD, =% Fig. 5, Fig
BE die} Zo] A, A H "*‘4%‘4 a
71} Fug BEo}e] FIE 5
71 oAt oY Ade
og28E o 20~100mAEY ©
Aut o] Fold =4 0zte] A 2
oz A

_
o,
o

KEEENE 1647 41998, 12)



5. daix9

(1) LA nef g
ul

olv] 7% st o] A@us L B}
AFsudolEe $42% 42 nAE AS
<9 A 1.791, 1.366 Ao A 1.621,
149224 37k QWP Wk A2 FS
Zope L volw, 452 A9 da &
Mg T % Uk oIRE ARLZRH oo

(o)

2 T
Wold4E X7t A Foldes AL
ot RAoeM ¥3 9 Hs B3 Bwst
MEd ok 4y FHAFIA 3% 2 Aet
HEd A3 REsh e sRewes sl
AYHAS Agae dujo] the 747 Zo}
A7) Welgtn Azdrt
600
500 000 ° o
° o Freqv {Hz)
o FreqT (Hz)
° een ‘ o |lafreql i)

Frequency (llz)
PR
H
2

|a 6 o

B el

100 °

silfs

a
o
60 80 100

. aag
-
20
. Distance(m)

Fig 5. Distance vs Frequency

flo

LAY Kate A
9 7% 7154, 1219, A529 BF 2464,
166824 n¥ o] Eutyt WPl wet 2
T8 BF AopA 1, Ao At Uh ol
% & glth. Table 8olAlst Zol(Rs2Y
) nol $4¥ o Kgtol Foldne R
< A qF A7 o A
guistel fle} AN 2 © @zt 1Y
A elde] doldsE FUY FAAL
daiAE A7t Felo] Aopdns A ¢
T At AL wnpEo] Woldrs ¢ 7
ol 2EAUM gFAe] o FoiA|
dol di@ s 9ol o7 Hi
2 Azdd

AZY F2olAe] Aute] B4 Re F
7V FFRedeel Ho EA AdAdes
9 247k AAEHY AR BEBelA
T ARY FIAMEG FEaert a
2 w3 g4ade Y

A2d 95% A2
L

o
P

ml ox ffo

KR
=

=

e}

il
i

rt

rir

2

o

r

ox
)
(RN
£ (o

>
of>

=0 it K, nel Bl

80 87] AFoM Hi= ule} o] wuly} Ay
£ oo o A Het K 2 e A5 Y524 79
T o , lreml 8ds Bolew d8e @ 4+ Ak gt 4
2 100 akr 2}

l:: 0‘ HDD oo UD ] [ o
i SRR o da B0 D Table 10. SD® vs SDV2aAE SME
0.00 10.00 20.00 30,00 40.00 S0.00 40.00 70.00 £O0.00

R SD (mrkg”1/2) R N o .\j]- o o :—L’I_

Fig 6. SD vs Frequency A9 ]/tg = ’ “/3 = y
1/3 1/2 1 1/2

- (m) | SD SD SD SD
A o 10 | 0.010 | 0.030 | 0.008 | 0.032
Eano :E:iﬁgii 15 | 0.035 | 0.067 | 0.028 | 0.072
?:wo ) oD . ¢ & Freql (Hz
g Q%E 'y L 20 | 0.083 | 0.119 | 0.067 | 0.128

o L 2342 — 25 | 0.162 | 0.187 | 0.132 | 0.200

. 80 1.00 2.00 J."%!:'BE(:;’UU 5.00 §.00 1.00 30 0 280 0 269 0 228 O 288

Fig 7. Charge vs Frequency . : . -

35 | 0.445 | 0.366 | 0.361 | 0.391

40 | 0.664 | 0.478 | 0.540 | 0.511

(2) dsd+ Kol Heat 45 | 0.945 | 0.605 | 0.768 | 0.647

At 2 Bug AEsTyoy BAAT 50 | 1.297 | 0.747 | 1.054 | 0.799
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