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Fig. § Outlook of breakage for the fully
coupled charge of 10g RDX.
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Table 1 Effect of decoupling
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Fig. 10 Velocity of surface displacement vs.
length of burden for various loading
conditions

Table 2 Optimum length of burden for various
Loading conditions

Loading condition

" Length of burden

10 g air decoupling llcm
10g sand decoupling . 17cm
10g fully coupled 21 cm
20 g sand decoupling 25cm
20 g fully coupled 29 em
30 g sand decoupling 30 cm
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Fig. 11 Model of reinforced concrete beam
used for the computation by the
Tensor Code.
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Fig. 12 Velocity of surface displacement at

point A shown in Fig. 11 computed
by the Tensor Code.
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Breakage of Reinforced Concrete Beam by High Explosives
by K. Sassa*, K. Ito** and I.Ito*

The reinforced concrete beams of 50 cm X 70 cm X600 cm are blasted with the 10 g
The length of the
burden is kept always for 25 cm and the following six loading conditions are tested,

or 20 g cartridge of RDX of 2 cms under the following conditions.

that is, the air decoupling 10 g charge of decoupling coefficient of 2.5, the sand
decoupling 10 g charge of decoupling coefficient of 2.5, the fully coupled 10 g charge,
the sand decoupling 20 g charge of decoupling coefficient of 2.5, the fully coupled 20
g charge and the sand decoupling 30 g charge (10 g cartridge X3) of decoupling coef-
ficient of 1.44, The measurements of the slab velocity and the surface displacement
of the unslabbed surface are made. By comparing the pattern of breakage and the
result of the slab velocity measurement, 5 m/sec is obtained as the minimum slab
velocity. Therefore, in order to separate the concrete slab as a slabbing, the peak
particle velocity of the incident stress wave to the surface must be faster than 2.5 m/
sec, this means that the peak stress of the incident stress wave must be larger than
about 260 kg/cm?.
city is about 7 m/sec.
the stress wave in the concrete beam and the measured maximum particle velocity of

The optimum breakage is obtained in the case that the slab velo-
By using the above value, the measured decay exponent of

the unslabbed surface, the optimum blasting condition of the reinforced concrete beam
is proposed for the several loading conditions shown above.

Finally, the numerical computation of the patterns of the stress distribution and
the breakage of a concrete beam was made by using the Tensor Code for the blasting
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of both a reinforced concrete beam and a plain concrete beam of 52 cmx 140 cm with
a 10g of the fully coupled RDX charge loaded at the centre of the beam. The main
result of the numerical computation shows that the existence of the steel bar acts to
support the cracking along the plane including steel bar because of the stress concen-
tration at the contact plane between steel and concrete, therefore, the slabbing to
expose the steel bar is easily produced by the reinforced concrete blasting.

(*Faculty of Engineering, Kyoto University, Kyoto, Japan. **Fudo Construction
Co. Ltd., Central Research Lab., lbaragi, Osaka, Japan.)
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