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1. INTRODUCTION 
 
Prediction equation is usually estimated from the PPV(Peak Particle Velocity). But people tend to use 

PVS(Peak Vector Sum) in Korea. In this study, authors analyzed and compared the prediction equations 
from PPV and PVS, which were chosen from the test blasting data used to determine the standard 
prediction equation of “The guide of rock blasting design of Korea Ministry of Construction and 
Transportation (MOCT, 2006, MOCT is now renamed as the Ministry of Land, Transport and Maritime 
Affairs)”. 
 
 
2. TYPE AND PROPERTY OF BLASTING VIBRATION VELOCITY 
 
 Through research about surface structures damage, Duvall and Fogelson(1962, requited from Siskind, 
2000) found that vibration velocity was main factor in structure damage. And the vibration velocity was 
used as damage assessment factor in a report of investigation of United Stated Bureau of Mine (USBM RI 
5968). Siskind etc.(1980, requited from Siskind, 2000) developed the idea a little further. They 
complemented an assessment standard of vibration velocity at USBM RI 8507. This report was accepted 
by the United Stated Office of Surface Mining that has affected assessment standards of vibration velocity 
of many countries. PPV and PVS are internationally used properties of particle velocity (Siskind, 2000). 
 
2.1 PPV 
 
In Siskind’s phrase, "peak particle velocity (PPV), or peak ground vibration, is defined as the highest 

particle velocity of any of the three components of motion without respect to plus or minus sign”, as can 
be seen in the following quotation: horizontal component (L), horizontal component orthogonal progress 
way (T), vertical component (V). Maximum value in three components is used to estimate the prediction 
equation. 
 
2.2 PVS 
 
 The term of definition of vector sum is slightly different depends on researchers. In this study, authors 
divide the vector sum into peak pseudo vector sum and peak true vector sum. 
 The peak pseudo vector sum is vector sum of three maximum components, namely PPV (L, T, V). The 
equation is presented in Eq. (1). 
 
                                                           PVSPSEUDO √L  T  V                                (1) 
 
The peak true vector sum is maximum value of real-time vector sum of three component (x(t), y(t), z(t)) 

that was sampled by interval time. ‘n’ is sampling frequency in Eq. (2). 
 

                                               PVSTRUE x t  y t z t                              (2) 
 

i 1,2, … . , n  

- 333 -

한국암반공학회 국제학술회의2008 / 2008.10.21 - 10.23



Usual
 
Rece

both o
 
2.3 
 
 In K

Altho
define
audito
use th
In th

equati
 
 
3. A
 
3.1 D
 
Used

predic
measu
The 

blastin
blastin
The 

freque
 
3.2 
 
 The 
used a
 Dete
√W
 

lly, PVS (peak

ently, widely-u
of PPV and PV

The issue

Korea, assessm
ough the level
ed. Engineers 
ors assume the
he PVS data fo
his study, to s
ion from PPV

ACQUISITI

Data acqu

d records in 
ction equation
ured for 3 yea
records are se
ng methods. 
ng reports we
types of bas

ent rock types

The analy

prediction eq
as was applied
ermined pred

. . Table 1 

Fig. 1 Pr

k vector sum) 

used commer
VS. Displayed

 of applic

ment standard
l of vibration 

designed fro
e vibration lev
or their predic
show the diffe

V and PVS data

ON AND 

uisition 

this study ar
n of the rock b
ars from the va
elected from t
They showed
re chosen and

se rocks were
s were granite 

ysis of Pre

quations were 
d to MOCT gu
diction equati
indicates deta

rediction eq

means peak t

cial vibration 
d PPV means 

cation of P

d of vibration 
velocity was

om the predict
vel as PVS val
ction equations
erences of PP
a obtained fro

ANALYSIS

re blasting v
blasting desig
arious sites in 
the acceptable
d clear and d
d acceptable da
e spread from

and gneiss.

ediction eq

estimated by
uide. 
ions are V

ail of analysis 

uation from 

true vector sum

monitors mea
L, T, V and PV

PPV and P

velocity was 
s clear, the de
tion equations
lues. To meet 
s. 
V and PVS, a

om the same re

S 

vibration data 
gn guide of M

Korea. 
e data where th
distinctive valu
ata set was 19

m igneous, me

quation 

regression (F

PPV 352
result. 

PPV   Fig. 

m. 

asure ground v
VS means PV

PVS 

established fr
efinition of vi
s estimated fr
the misunder

authors analyz
ecords. 

which was 
MOCT (Yang e

he blasting wa
ue of PPV an

948. 
etamorphic ro

Fig. 1, Fig. 2).

2.3 D/√W

2 Predictio

vibration velo
VSTRUE. 

from standards
ibration veloc
rom the PPV 
rstanding, som

zed and comp

used to dete
et al., 2006, 2

as carried out 
nd PVS. 72 c

ocks to sedim

. Square root 

.  and V

n equation f

ocity and displ

s of other cou
city was not c
data but offic

me engineer be

pared the pred

ermine the sta
007). This da

by standard s
cases from th

mentary rocks.

scaled distanc

PVS 400

from PVS 

lay 

untries. 
clearly 
cers or 
egan to 

diction 

andard 
ata was 

surface 
he 120 

. Most 

ce was 

0.2 D/

 

- 334 -



Table 1 Detail of prediction equation 

   n r Measurement 
number

PPV 124.4 352.3 -1.63 0.87 1948 
PVS 137.8 400.2 -1.62 0.86 1948 

 
3.3 Relation of distance and weight per delay 
 

Fig. 3 is the relationship between distance and weight per delay. In this graph, vibration velocity is 
0.3m/s constant. At the same distance, PVS weights per delay are less than PPV ones. It means using the 
PVS equations, design can be more conservative. It is like using some extra safety factor. 

At 100m distance, weight per delay difference of PPV and PVS is 0.33 kg and at 200m, it becomes 
1.30kg. It means that difference in weight per delay is varying by distance and the extra safety factor 
cannot be a constant. 
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Fig. 3 Relationship between distance and weight per delay (V=0.3m/s) 

 

Fig. 4 is the relationship between distance and weight per delay with different vibration limit level. In 
this graph, vibration velocity is 0.3m/s and 0.5m/s. Weight per delay difference of PPV and PVS increases 
from 1.30 kg to 2.40 while the vibration limit increases from V=0.3m/s to 0.5m/s at 200m. It shows that 
as velocity limit increases, the difference increases. 
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Fig. 4 Relation of distance and weight per delay (V=0.3m/s, V=0.5m/s) 

 
 
4. CONCLUSION 
 
In this study, records used for MOCT guide was reanalyzed to show the difference in prediction 

equations reduced from PPV and PVS values. Obtained results show that prediction equation by PVS data 
can be used to design conservative way, but the safety factor applying by this equation is not constant. 
The difference in weight per delay for PVS and PPV estimation is varying as distance and velocity limit 
varies. 
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