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Abstract

Nowadays, the blast method is mainly operated in the fields of the rock excavation accompanied
by construction site in Korea, Blast method has many merits such as improvement of workability,
reducement of operation period, and etc, However, blast operation also create much loss and
troubles with the neighbours for the environmental pollutions such as the noise, blast vibration,
fly rocks and dusts, Thus, the non—vibration and shallow vibration methods have been used but
they have also another problems in the view of the economy and the efficiency in operation, In
this study, we had made laboratory tests for the breaking of the various Rock types by White Light
Thermal Stress., The tests shows that one unit consuming 500kilowatts of electricity, would go 90
feet a day in tunneling if the tunnel was 16 feet by 16 feet, Also, if a faster rate of tunneling could
be handled, other white light units could be added,
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Tensile &
Shear Stress
Smm from

rock face

Temperature lmm within rock surface

Fig. 1. Relation of tensile and shear stress—temperature
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Table 1. Temperature difference required to break rock via tensile stress

Ebﬂ@r A
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- Compressive | Modulus of | Coefficient of | Modulus of | Shear ‘ Shear ‘ Tensile
Specific . .

Rock Type . Strength elasticity |Expansion Per| Rupture Compressive Strength

Gravity . ) .
(psi) (psi) Degree (F) (psi) 10% 20% 4%
Granite 2.67 19,400 7,300,000 0.000004 1,850 1,940 3,880 776
Limestone 2.53 9,500 8,460,000 0.0000045 1,400 950 1,900 380
Marble 2.72 12,700 8,000,000 0.0000045 1,400 1,270 2,540 508
Sandstone 2.22 9,300 3,000,000 0.0000055 1,400 930 1,860 372
Slate 2.77 1,400 14,000,000 0.0000058 7,700 140 280 86

Note: Shearing strength of stone is from 10 to 20% of the compressive strength
Tensile strength of stone is 4% of the compressive strength
Modulus of rupture of stone is 15% of the compressive strength

Poisson’s ratio is 1/4 for stone

Table 2. Temperature difference required to break rock for stress types

Shear stress
Rock Type Tensile stress AT(, F)
10% (AT, F) 20% (AT, F)

Granite 26.57534 66.43835 132.8767
Limestone 9.981612 2495403 4990806

Marble 14 11111 35.27777 70.55555
Sandstone 22.54545 56.36363 112.7272

Slate 0.689655 1.724137 3.448275
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ineers, 7th Edition, pp.5—6.
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