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Type of Crashed zone
rock width S3
Clay base
rocks Czw Log(10Czw) *b *2
Other rock Log(10Czw)
type Czw *b*100

b is the unit factor(1/m),Czw is the crash zone width
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Geomorphological rock mass strength classification and ratings

Intact rock strength (N-type Schmidt Hammer ‘R)
Parameter : 100-60 | 60-50 1 50-40 | 40-35 35-10
Rating 20 | 18 | 14 { 10 i 5
Weathering
Parameter : L | Slightly Highly Completely
Rating | 10 | 9 1 7 5 1 3
Spacing of fissures
Parameter | >3m | 3Im I 1-0.3m [ 300-50mm__| <50 mm
Rating _: 30 | 28 ! 21 1 15 ! 8
Fissure ori
Parameter : \Very favourable ] Favourable | Fair | Unfavourable | Very unfavourable
Rating ) 1 8 7} T g 7
Width of fissures
Parameter <0imm [ 00-Imm 1-5mm i 5-20mm >20 mm
Rating | 7 [ 6 | 5 | 4 | 2
Continuity of fissures
Parameter | Nonecontinios | e caniuous | Comtnuus, ol | C-7 o 01| Cos ik
Rating 7 | 6 5 i 4 1
Outflow of
Parameter : None | Trace ! Slight i Moderate Great
Rating | 5 [ 4 i 3 1
Total rating and classification
Parameter 1 2 3 5
Parameter Very strong Strong Moderate Very weak
Rating 100-91 90-71 i 70-51 <26
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p1] West, G., (1983) Comparisons between real and
predicted geology in tunnels: examples from recent
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OLM Limestone, Marly limestone and inter bedded limy marlstone

Chap: Altermation of Andesite lithic tuff , andesite agglomerate ,
sandstone and conglomerate

Di: Intrusive diorite rocks (Y R )

Chap! : Andesite pyroclastics , andesite tuff SGRM = ¢ =—

CRafl : Andesite pyroclastics , Andesite-Basalt lava flows, RealQ

CRupa: Andesite basali-lava flows, agglomenste and scarcely pyd,_TUNNel == = w L

Craf2  Andesite pyroclastics , andesite crystal lithic tuff

Water inflow (lit/sec)

CRapt: Andesite basalt-lava flows, scarcely pyroclastic rocks

CRats; Andesite basalt-lava flows, agglomerate
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SGR
Zone[L(m)[H(m)[k (m/day)] st [s2] s3 [s4] ss5 [ s6 | s7 [ SGR [q (isim) Q(litis)
HGL | 670 | 100 0.0432 54E-05 [ 2| 1.398 | 10| 0.0432 | 21.715 | 0.04 [ 11675 | 0.047 31.289
HG2 | 700 110 0.006 1.8E-05 | 2 | 2000 [10| 0.006 23402 | 004 | 13111 | 0052 36.710
1
1

o)

HG3 | 1280 | 120 0.0864 27605 2352 (10| 00864 | 25065 | 0.04 | 13474 | 0.054 68.985
HG4 | 960 | 150 0.00864 | 4.5E-04 2000 (10 0.00864 | 29.936 | 0.048 | 18.693 | 0.075 71782

SGRm

Zone |L(m)[H(m)[k (m/day)] S1 [s2] s3 |s4] S5 | S6 | S7 |SGRmlq (Us/m) Q(litis)
HGL | 670 30 0.0432 33E-05| 1| 2000 | 6 - 8.820 - 3175 0.013 8.510
HG2 | 700 80 0.006 15605 | 2 | 3.204 |12 - 18.256 - 12563 | 0.050 35.178
HG3 | 1280 | 90 0.0864 33E05 | 4| 369 |15 20.001 - 18.153 | 0.073 92.943
HG4 | 960 150 0.00864 54E-04 | 3| 3204 |22 - 29.936 - 33774 | 0135 129.691

S Sy -o
SGR

Zone[L(m)[Hm)[k (miday)] st [s2] s3 [sa] s5 [ s6 | s7 | SGR |q (tsim)] Qiitis)

HG1 | 670 | 100 0.0432 54E-05 [ 2| 1398 | 10| 0.0432 | 21715 | 004 | 11675 | 0047 31.289
HG2 | 700 | 110 0.006 18E-05 | 2| 2000 (10| 0006 | 23402 | 0.04 | 13111 | 0.052 36.710
HG3 | 1280 | 120 0.0864 27E-05 | 1| 2352 [10) 00864 | 25.065 | 0.04 | 13474 | 0.054 68.985
HG4 | 960 | 150 0.00864 | 4.5E-04 | 1 | 2.000 | 10| 0.00864 | 29.936 [ 0.048 | 18.693 [ 0.075 71782
SGRm

Zone[L(m)[H(m)[k (miday)] s1 [s2] s3 [sa] s5 | s6 | s7 [sGRmlq (is/m)] Qiitls)
HGL | 670 30 0.0432 33E05 [ 1] 2000 | 6 - 8.820 - 3175 0.013 8510
HG2 | 700 80 0.006 15E-05 | 2 | 3204 |12 - 18.256 - 12563 | 0.050 35.178
HG3 | 1280 | 90 0.0864 33E05 [ 4| 3690 |15 - 20.001 - 18153 | 0.073 92.943
HG4 | 960 | 150 000864 | 54E-04 | 3 | 3204 |22 - 29.936 - 33774 | 0135 129.691
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