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A Study of Explosive Jet-cutting Technology by Linear Shape Charges
Byung-IL Lee”, Keun-Sun Park”, Chang-Sig Kong” and Kwang-Tae Kim*

ABSTRACT Recently, the demand for pollution-free demolition work of old reinforced concrete and steel structure has
rapidly increased as the redevelopment of urban area has been accelerated. This study deals with linear shape charges for
explosive jet cutting on steel structure. We have tested material and shape of steel structure, characteristics of thickness and
strength, shape of linear shape charges, type of shape charges, cumulative charges, type of liner, stand-off distance,
detonation method, effect of sound and vibration by air blast in explosive jet cutting method. So, We developed linear shape
charges in order to take advantage of optimum explosive jet cutting condition. Shape charges were made of PETN
explosives. We obtained the experimental formula to decide the amount of explosive needed for thickness of steel structure
plate. There are prospects for application of the explosion cutting technology under the open space conditions for
dismantling the steel structure and steel bridge, scrapped old boats, which are going out of service.

Key words : cumulation theory, detonation blast noise, detonation cord , explosive jet cutting, linear shape charges,
stand-off distance
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Fig. 1. Explosive jet-cutting mechanism of the shape
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1 : Jet Length
pj, pb : The density of the jet and barrier metals
V, : The liner pressing out velocity

o : half of the liner cone opening angle
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Fig. 4. The schematic of explosive jet-cutting specimen.



Table 1. The shape and type of explosive jet-cutting
specimen. ,

Shape Tt:‘;‘;g?“ Size (LXW)  Material
Plate 3-25 50%25 SS 41

Steel plate tube 5~8 SPS30
Angle 6~12 6X6,7.5X175

Table 2. The mechanical property of explosive jet-cutting
specimen.

Tensile Strength  Yield Strength

Specimen K g/mmz (Mpa) K g/mmz (Mpa) Remarks
SS 41 41(402) 25(245)

SSC 41 41~55(402~539) 25(245) -
SPS 30 30(294) 24(235)
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Table 3. The material, thickness and angle of liner.

Material Thickness An§le Cutting Depth
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Cu series 0.3~0.5 30, 45, 90 3~25
Al series 0.3~0.5 30, 45, 90 3~20
Fe series 0.3~0.5 30, 45, 90 3~15
Plastic series 0.5 45, 90 5
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Fig. 8. Relation of liner thickness and cutting depth.
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Fig. 9. Variation of explosive velocity by liner material.
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Table 4. Structure and body reaction by air blast level
(dB(L)).
dB(L) psi «— FEEYIY Y
180 3 «— TFRE A
170 0.95 — UEE R AR
150 0.095 «— @i FE A AR
140 0030 «— F|& Al
130 95X10° ® FEZ FHE A
120 3IX107 = ol BEE bA $3
110 95X10° « ILE g
70 95X10° «— EH AT £3
60 3IX10° e YAHE
40 3X107 o« A
20 3IX10° o« &4
0 3X10°  «— 7HH @Al
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A kot AR
3.3d B

HTEEEY F 74 24 38 4 Al sl &=
4 3o o Sl AR AR FoRe o8sie] A
A A AP E Tkl 43S B Eebe] E
Hhol| o) Ael vl J3E FE Q45 o H
o] AA o 7%, shape charge ¥4, 9 F57, &
ok finer?] %, stand-off distance, 7)1 EH 7} Zu}
b s = AE o EFe) 59 F3l g A+
AnE Qo k&3 2

(1) & dFol A e] AadEeke] liner?t 3k 99.99%
Cu &2l 10% olHlel U 7t43M1E A7t
paste3t ¥ Az, T&Es} Hi 8,500 m/secE T4
3 PETN powderE 1.71~1.74 glem’ 2.2 2414
A paste A7 Zlo] HH o] Zubdct A5 JehlSL
c}.

(2) RS A3 X ok o) i AHlo]2ql shelle] AF
€ PVC Pipe, hard paper, No shell & ©]¢l 2} Heh
Hjoll w2 shell?) L glom, A8 Eoko A
B 3leke] o] YA AdA o= & Fkol
e e g 5 Asdeh

(3) ¥ Te] $Roll W At HEE 48 A
ol IxEHAl & -7t 7bE 3 Ak anl Jepd
=+ & 5 Ak

(4) Liner®] 779t At zlo]ete] WA= linerd ¥
A7t F7VE5 dkzlol= F7VIA|RL liner®] FAI7}
0.5 mm ol/dolH & Zpo|7} gl.or, A& Z ool s
< 3Rk &, AR MRS SUE e 4diA
02 Z7EE ¢ At

(5) F71 10 mm o|3}e] F-g Fubddsly] 93io]
20 g8 PETN A8 Zokg AM31E 749 30 m Aol
A EAH ZEFHE 109dB(L) e dgoz2y nF
FEFANA AT A F2 WY& & 5 U

4.7\ &

2 AT ol AT BLADE YTk 479
AGHAAE HSFOA, $F AT2E S0H
Al = W B4, AEE-S S8 Ingot Mouldsh e}
olofs] ek Fol HET + 9o, Fig. 135 ol
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