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A Suggestion of Blasting Patterns of a Mine closed to Railway Line for Securing
Safety of High Speed Train

Hyun-Ki Kim'™, Sung-Hyeok Lee’, Jin-Wook Lee’, Chan-Yong Choi’

Abstract: Recently Honam high-speed railroad line is constructed in southern part of Korea. This line is for next generation HST named HEMU-430X.
But there is a limestone mine near this line and this mine will make a process to dig a passageway under the railway line. In this case, safety of railroad
system and stability of mine are crucial problems on both sides. By measuring mine blasting vibration and calculating regression equation, effect of
mine blasting to train running is investigated quantitatively. 0.5 kine (cm/sec) is applied as a management specification of vibration based on field
measurement. In this study, changes of blasting patterns are suggested to control vibration of mine blasting. And the effect of train vibration to mine
is also invesitigated by numerical analysis.
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Fig. 9 Domain Frequency by mine blasting
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Table 4 Charge per delay of blasting

Category Holedepth charge/delay
Restricted Blasting 220m 1.50 kg
lhole/delay 3.80m 3.50kg
CSII; tsrt(i)llll;d 2hole/delay 3.80 m 7.00 kg
4hole/delay 3.80 m 14.0 kg
Existing Blasing 3.80m 21.0kg
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Fig. 14 Vibration influece range of charge per delay (kg/delay) for 0.5 kine

Table 5 Charge per delay for the distance from the roadbed in railway line

Charge / delay <1l.5kg 1.5kg 3.5kg 7.0kg 14.0 kg
Interval distance <73 m 73 m~111m 111 m~141m 141 m~199 m 199 m~243 m
Propagation equation CASE-1 CASE-2
243 ,
111
J' 73
- ‘ 5
High, Speed 1.5kg/delay 3.5~21kg/delay
(0.5¢m/sec) (Hole depth : 22m) (Hoke depth : 3.8m)
) \
. 38m | 30m | 58m | a4m |
~(5kalodey) (3oka/deley)  (7Okg/ock)  (MOkg/deky) 2 1-OK9/delay
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‘ Blasting ™ Blasting | Blasting f Blasting

Fig. 15 A method of mine blasting (charge per delay) to secure management specification 0.5kine
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Fig. 16 The blasting pattern of study area (allowable vibration velocity
0.5cm/sec)

Table 6 Standardized load of HL

Static  Running Sleeper
Sleeper Train Time  Axial wheel wheel load load for

spacing velocity interval  load load of long rail each

mm km/hr sec kN fastenin;
(mm) k) sec) (N) g0 e

(kN)
650 350 0.00617 250 125 256.25kN  102.50

- Running wheel load of long rail (Pd) : Pd=Ps (1+i)=Ps (1+0.3V/100),
Ps : Static wheel load, V : Train velocity

- Sleeper load for each fastening (PR) : PR=a-Pd, a: Coeftficient varied
by rail type, sleeper spacing, bearing capacity of ballast and roadbed

Max. vibration velocity in the

Max. vibration velocity in the V=0.075cm/sec

mine V=0.069cm/sec

Layer 1st Prohibited area for mining

Prohibited area for mining

(a) a embankent case

(b) a bridge case

Fig. 17 Results of numerical analysis

| -8-a embankent case -#-a bridge case |

0.120

73m 11lm 141m 191m 243m
0.100 ¥ K g t +

{
1
0.080 i
{

0.060

0040 |

Particle velocity (cm/sec)

0020

None Restricted
Blasting Blasting

0.000 T T T
0 50 100 150 200 250
Distance from a mine (m)

Controlled
Blasting

Fig. 18 Particle velocity with distance from a mine
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