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Abstract In order to determine the amount of explosives that can minimize the vibration generated during
tunnel construction using the blasting method, it is necessary to derive the blasting vibration coefficients, K
and n, by analyzing the vibration records of trial blasting in the field or under similar conditions. In this
study, we aimed to develop a technique that can derive reasonable K and n when trial blasting cannot be
performed. To this end, we collected full-scale trial blast data and studied how to predict the blast
vibration coefficient (K, n) according to the type of explosive, center cut blasting method, rock origin and
type, and rock grade using deep learning (DL). In addition, the correction value between full-scale and
borehole trial blasting results was calculated to compensate for the limitations of the borehole trial blasting
results and to carry out a design that aligns more closely with reality. In this study, when comparing the
available explosive amount according to the borehole trial blasting result equation, the predictions from
deep learning (DL) exceed 50%, and the result with the correction value is similar to other blast vibration
estimation equations or about 20% more, enabling more economical design.

Key words Vibration, Test blasting, Blasting vibration coefficients, Deep learning, Correction value
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Table 1. Blasting Vibration Estimation Formula
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Fig. 2. Vibration records from tunnel blasting.
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Table 2. National widely collected borehole trial blasting and full-scale trial blasting analyses

Blasting Vibration coefficient

Correction value(ratio)

Classification Borehole trial blast

Full-scale trial blast (Full-scale/Borehole)

K n K n K n
Rock Granite 230.73 -1.677 144.94 -1.722 0.628 1.027
type Gneiss 122.82 -1.550 82.058 -1.590 0.668 1.026
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Table 3. Review of the amount of charge for the acceptable criteria of 0.2 cm/sec
GTX--OO design
Classifi- mDa(i)rrl1 gll?:lle :10;:gf§:dg Basic design Ir‘nplemer‘lta- A_l .
cation underground | underground space tion design Prediction
development development South of North of Correction value (X, m)
the Han River | the Han River application
45m 0.53 0.63 0.47 0.52 0.61 0.96
50m 0.66 0.78 0.58 0.64 0.75 1.19
55m 0.80 0.94 0.70 0.77 0.91 1.44
60m 0.95 1.12 0.83 0.92 1.08 1.71
web AR AFEEel AFF AFEsh 719 K ne) Aupueks of 0-40% A QHAH(HSE)
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QFHAQ Hvk gl HAIE T B A H ¥ FH HebEZol vjAle wsiEtks WY HRet
ARZIZEl BiTRE A 2adid o gleEe okeld PRt A7 BRE Slof Table 39| Blua & 7}
QAP E 4= glok QS AL 7HeE 4 e TREA A F
b Zaeh 2 el 22 Ay 1 9f e oM iRt Aabals Agsisick o, & wuk A
2 Aus digsto] w5l HekEzio] digh vsiE AldEuE 9 s S A APgste]
oAsio] Al 2laas Haskl o e Wuils 78 Aol A3t As A8 A AXSITk
T4 283l B Zlor dRith &8 o]
= 23 & d5E K nd AlFE AldEy) K, nof 5 ZE
it BG4 ARE7IEA=)7E B
2 A5 ame Ais #ap) gl Aolm= F 2 s IulolA e At 9 AISRE A
4 aAE BT 2 4 gl Adtubdy At WESA 715ARS Tk 7
AtSAD 283 HRIEAK, nE Y5k
42 ¥7Zat Y 7|g} YnXISAD} Hlw £ MY At Aleduiel Al Alduizhel HublsA|
ARl 7| HulE F44e Hlaghe 2 K, moll Higt BAES AP & AAGAl] e
gl iRt A=l % dloly HEekow mixl g dulE S =SSk 9E sIleH =
e A e AR o Qlek vlal e A 8 Avks o Ak
Aol ojare]el o] i FAUF E= K 1) 7IARS(AL) 283t A& alsAK, n)ol
A 20A g 2 sl diste] oRt Avf= AHHEQl Al Alddulel HAgh
ojo] AEs87Iel et olAaA=E 5-8-dewke) < W At AR 7hset AR oF 507
o] = AESI e Table 33 gt o t AR o oerm AL AATE 7t
HE A3} Table 3014 & 4= 0] BAASE g Aom 34T 4 Qlrk
RS AlFE Al Aye 71E duiils 4 2) At Alduiel Aley AldEute] BAgks
At FARBEAL 15~30% =, oF 200 HE olks HEESE Al Al dik= 7)e deilE S
o AR 5= Sl BAE AAPE 7Fsshd ClsE AT FABEAY oF 20 He gokRke o A
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