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Abstract 
Till now a lot of studies has been performed to increase the efficiency of tunnel blasting. Nevertheless there are

still uncertainties of input parameter to determine the specific charge. In order to solve this problem, the rock

types and the charges of 17 road tunnel sites were analyzed.  As a result of these analyses an empirical formula

depending on rock type and charge was developed.  Through this formula rational tunnel blasting will be designed

by quantitative method rather than by assumption.
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Lares' value (A) Aoyama's value (B)
B/A

Rocks g Rocks kg/m3

Extra hard Quartzite 1.4 Extra hard Quartzite 3.26 2.33

Basalt 1.2 Hard Hornblend Quartzite 2.88 2.40

Hard Granite 1.1 Hard Granite 2.68 2.43

Gneiss 1.0 Granite 2.46 2.46

Gneiss, Granite 0.9 Granite 2.26 2.51

Gneiss 0.8 Diorite, Granite 2.08 2.60

Andesite 0.7 Gneiss 2.07 2.96

Hard sandstone 0.7 Andesite 1.80 2.57

Sandstone, limestone 0.5 Limestone 1.62 3.24

Sandstone, shale 0.4 Sandstone 1.44 3.60

Limestone, Soft sandstone 0.4 Clayslate 1.33 3.33

Shale 0.3 Tuff 1.26 4.20

Table 1. Comparison of Lares' and Aoyama's rock coefficients for various rocks

Explosives Specificgravity Mortar test Gas volume Detonating heat Detonating velocity
(g/cc) (%) (ℓ/kg) (Kcal/kg) (m/sec)

Dynamite-1 1.3∼1.5 170 880 1,152 6,100

Dynamite-2 1.4∼1.6 175 890 1,230 6,700

Emulsion-1 1.1∼1.2 120 826 880 5,700

Emulsion-2 1.2∼1.3 135 736 1,100 5,700

Finex-1 1.0 - 640 650 4,400

Finex-2 1.0 - 740 920 3,900

Table 2. Properties of the domestic explosives 
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Fig 2 7

RMR
Fig 1. Relationship between cross-section area and

specific charge 

Status of tamping Degree of tamping

Very deep complete tamping d=1

loaded hole incomplete tamping 1.0<d<1.25

no tamping d=1.25

Loaded hole mudcapping d=1.5

no mudcapping d=2.0

External generally 2.0<d<4.5

loading special case d=9

Table 3. Relationship between tamping status and
degree of tamping
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Fig 2. Relationship between RMR and specific
charge on granite 

Fig 3. Relationship between RMR and specific
charge on gneiss   

Tunnel Name Rock Type Pattern-Ⅰ Pattern-Ⅱ Pattern-Ⅲ Pattern-Ⅳ Pattern-Ⅴ

(RMR/SC) (RMR/SC) (RMR/SC) (RMR/SC) (RMR/SC)

Kyeong An 85/1.37 67/1.19 50/0.90 32/0.72 18/0.65

Ju Chon 81/1.32 70/1.16 55/1.10 37/0.73 15/0.67

Go Gun 85/1.36 67/1.19 50/1.06 32/0.68 18/0.58

Won Ju Granite 81/1.20 69/1.20 55/0.95 37/0.72 15/0.57

Nam Myeon 85/1.34 67/1.17 50/0.97 32/0.78 18/0.65

Eul Jin 82/1.22 71/1.20 55/0.98 37/0.80 15/0.69

` Dong Hea 84/1.35 72/1.23 55/0.95 37/0.72 18/0.63

Bo Eun 83/1.25 66/1.10 50/0.95 32/0.75 15/0.63

Hyun Dong 81/1.21 69/1.02 55/0.91 37/0.75 15/0.63

Go Lyeong 84/1.25 67/1.10 50/0.95 32/0.75 18/0.65

Yea San Gneiss 81/1.21 69/1.02 55/0.91 37/0.75 15/0.63

Gang Chon 83/1.25 67/1.10 50/0.95 32/0.75 18/0.65

Beag Yang 81/1.21 70/1.02 55/0.91 37/0.75 15/0.63

Ha Ga 85/1.25 66/1.10 50/0.95 32/0.75 18/0.65

Hong Seong 85/1.12 66/0.99 51/0.85 33/0.69 17/0.64

Young Gwang-Ⅰ Sandstone 81/1.09 69/0.91 55/0.82 37/0.75 15/0.63

Young Gwang-Ⅱ 83/1.09 71/0.94 53/0.85 33/0.71 18/0.65

Table 4. Research data of RMR and specific charge in several road tunnels

SC:Specific Charge (kg/m3) 

Fig 5. Relationship between RMR and specific
charge on three rock types  

Fig 4. Relationship between RMR and specific
charge on sandstone  
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