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A study of rock mass evaluation method for the rock excavation using roadheaders

BB - BRARIEIA™ - KL R I
Shoji SUZUKI, Kenji HAGIMORI, Hiroshi OYAMA, Koji NAKAGAWA

Performance prediction of roadheaders is a critical issue in their application in any tunneling project. This
paper summarizes empirical roadheader performance prediction models and will discuss applicability of the
model for prediction of cutting rate of axial roadheaders developed by Bilgin et al. Guidelines to select
suitable cutter head power of roadheaders, and to shift the excavation method from roadheaders to blasting

or rock splitting method are proposed.
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F£-2. 1 BHEEEASOBHRERTRICET 2 BEEOHE (—ims)

Author Geological Parameters Machine

(Year) Intact Rock Rock Mass Parameters Explanations

Fowell&Smith( _ _ Developed for light and medium weight axial road headers and
UCS,CC .

1976) massive coal measure strata

Bilgin _ SE Not Developed for light and axial road headers and coal measure strata.

(1983) considered SE calculation is difficult.

Aleman It uses machine specific constants linked to geotechnical properties.

(1983) UGs,CAl RQD,MF Tr AFrpm Derivations of constants are not defined.

SandBak ues RMR _ Developed for only 1 type axial, light road headers. It usually

(1985) underestimates for RMR<40.

Farmer&Garrit UCSE _ Ho K Developed for only 2 heavy weight axial road headers and massive

v(1987) ’ P coal measure strata. Data is very scatter.

Bilgin,et.al _ Developed for a light, axial and shielded road header and different
Ucs RQD

(1988) rock types.

Gehring _ . Developed for heavy weight axial and transverse road headers and
Ucs .

(1989) massive coal measure strata.

Mitani(1989) ues _ _ Developed for light and medl‘um weight axial road headers , and

different types of rock masses in Japan.

Matsui&Shima _ Developed for only 1 type medium weight axial road header and coal
RIHN RQD

da(1993) measure strata.

Neil,et.al UCS,BTS,SE, RQD Hp,D,S,rpm, Developed for axial and transverse road headers in different weight

(1994) Fn F¢ the others classes, and different types of rock masses

Bilgin,et.al ues RQD Hp Developed for axial and transverse road headers in different weight

(1996) classes

UCS:Uniaxial Compressive Strength, SE:Optimum Specific Energy, CC:Cementation Coefficient, CAI‘Cerchar Abrasivity Index,
RQD:Rock Quality Designation, RMR:Rock Mass Rating, RIHN:Rock IMPact Hardness Number, BTS:Brazilian Tensile Strength,
Fn:Normal Force, Fe:Cutting Force, Hp:Cutterhead Power, rpm!Revolution Per Minute
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