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Rock Mass Classification by Rock Mechanics
Expert System (ROMES)

Hyung-Sik Yang, Hi-Keun Lee, Ho-Young Kim
and Nam-Soo Kim

ABSTRACT

ROMES (Rock Mechanics Expert System) program was developed to improve the design
technique for rock tunnels. It was verified by comparing with the Classex system, which showed
very good fitness with ROMES. The application of ROMES to the several known case study
showed that rock classification can be improved by this new system.
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ROMES 1.0
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Fig. 1. The Structure of ROMES Program.
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Fig. 2. The relationship between RMR values by
ROMES and Classex systems.
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Table 1. RMR classification for Sadong shale of Jangsung mine

RMR Item Description or estimation Orig. ROMES Remark
U.CS. 30 MPa 4 3.70 continuous value
R.QD 10% 3 4.13 continuous value
Joint spacing 0.03~0.05 m 6 5.60 1 set, avg. 0.04 m
Joint condition soft bedrock 6 10.00 1-5 mm separa-

tion, soft gouge
Groundwater none 10 15.00 author's error
Orientation dip 20~45°, strike perpendicular -10 -10.00
Adjustment to tunnel axis, drive against dip
Total RMR 19 28.42 error 33.1%
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Table 2. RMR classification for Sandstone B of Samchuk mine

RMR Item Description or estimation Orig. ROMES Remark
U.CS. 196 MPa 12 13.90 continuous value
R.QD 75% 17 14.70 continuous value
Joint spacing 05~1.0m 20 12.65 1 set(avg. 0.75 m)
Joint condition rough and slightly weathered 20 20.00 0.1-1 mm apert.
Groundwater dripping 4 4.00 hard, 3-10 m
Orientation strike 30~40°, dip 40~50° drive -10 -10.00* incorrect data -5
Adjustment with tunnel axis

Total RMR 63 55.25 error 14.0%
« . dHSkN HEO| XIETt BEYS0 ;XY -102 YsIYCL
Table 3. Q classification for tuff of Hwasoon mine
Q Item Description or estimation Orig. ROMES Remark
R.QD 80% 80 80.0
Jn 1 set 2 2.0
Jr planar and smooth 1.0 1.0 Kirsten system
Ja unaltered wall, surface staining only 1.0 1.0 SRF input data:
(apert.<]l mm, continuous) o.=49.5 MPa
Jw Dry or minor inflow 1.0 1.0 0,=9.18
SRF Medium Stress (o/0, = 5.39) 3.5 4.99 0;=3.18
Q value 114 8.0 error 42.5%
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Table 4. Q classification for Sandstone of Bongmyung mine

Q Item Description or estimation Orig. ROMES Remark
R.Q.D 80% 80 80.0
Jdn 3 set 9 9.0
Jr planar, rough irregular 1.5 1.5 Kirsten system
Ja slightly altered, non-softening, non- 2.0 2.0 SRF input data:
cohesive rock minerals or crushed G, =190 MPa
Jw Dry or minor inflow 1.0 1.0 c.=15.8
SRF Medium Stress (o/o; = 11.1) 1.0 1.72 g;=5.8
Q value 6.67 3.87 error 72.4%
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Fig. 4. Relationship between RMR and Q values of
domestic coal mine bedrocks.
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Table 5. Comparison between original and ROMES classification

Mine Rock Type RMR Q

original ROMES error’ original ROMES error

Jangsung Limestone (Great Lime.) 69 65.64 5.1 25 26.25 4.8
Mine Sandstone A (Hongjum) 64 57.86 10.6 1.25 0.64 95.3
Sandstone B (Hongjum) 55 55.9 1.6 0.41 0.57 28.1

Sandstone C (Hongjum) 41 44.59 8.1 0.23 0.19 21.1

Shale (Hongjum) 26 27.13 4.2 0.016 0.01 60.0

Limestone (Sadong) 47 45.89 2.4 1.43 0.90 58.9

Sandstone (Sadong) 44 48.91 10.0 0.26 0.10 160.0

Shale (Sadong) 19 28.42 33.1 0.004 0.01 60.0

Other Hwasoon Tuff 64 56.12 14.0 114 8.0 425
National Sandstone 69 64.32 7.3 7.3 29.6 43.6
Mines Sandy quartzite 64 56.58 13.1 13.1 25.97 23.0
Eunsung Sandstone 74 74.04 0.1 45.0 22.06 104.0

Limestone 74 72.69 1.8 31.9 28.94 10.2

Quartzite 27 27.25 0.9 0.063 0.12 47.5

Najeon Sandstone 74 714 3.6 33.75 20.03 68.5

Limestone 69 63.68 8.4 19.3 14.20 49.6

Others 69 64.03 7.8 19.3 13.20 46.2

Samchuk Sandstone A 69 66.39 3.9 22.2 421 427.3
Mine Sandstone B 63 5b.25 14.0 7.21 2.43 196.7
Sandstone C 39 33.27 17.2 0.66 0.16 312.5

Shale 45 46.59 3.4 4.09 2.07 97.6

Hanbo Sandstone A 74 70.59 4.8 28.7 24.46 17.3
Mine Sandstone B 56 56.01 0.0 9.0 8.42 6.9
Sandstone C 23 30.10 23.6 0.23 0.13 76.9

Shale A 27 33.13 18.5 0.48 0.15 220.0

Shale B 12 15.89 24.5 0.02 0.01 100.0

Igneous Rock 92 95.3 3.5 533.3 484.78 10.0

Daesung Sandstone 72 73.03 1.4 12.6 9.73 29.5
Mine Weathered Sandstone 33 34.44 4.2 0.194 0.14 38.6
Shale 55 55.42 0.8 6.44 4.67 37.9

Seamy Shale 17 18.46 7.9 0.012 0.01 20.0

Dyke 62 58.52 5.9 3.81 3.63 5.0

Moonkyung  Sandstone 67 67.48 0.7 6.67 3.87 72.4
Mine Shale 59 56.73 4.0 4.44 1.74 155.2
Average 7.95 80.8

Original value — ROMES value
ROMES value

+ Relative Error= x 100 (%)
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