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GEOLOGICAL LEGEND General chart of GSI Value Estimating
(from geological observations)

QD s QD : Alluvial deposites, inclusive clay, silt and conglomerate GEOLOGICAL STRENGTH INDEX FOR JOINTED
ROCKS (Hoek and Marinos, 2000)
: Anddesit basalt and intercalations of tuff and tuff breccia SURFACE CONDITIONS
£ Volcano sedimentaryrocks. SRS LR From the lithology, structure and surface conditions of | very coop ‘ Co0D ‘ FAR ‘ POOR ‘ \F/’%%YR
 Trachy andesite and acidic tuff the discontinuities, estimate the average value of GSI
: Basalt DECREASING SURFACE QUALITY —

: Andesitic basalt

INTACT OR MASSIVE:

I A | INTACT ROCK SPECIMENS OR MASSIVE IN SITU
: . | ROCK WITH FEW WIDELY SPACED DISCONTINUITIES /
7§

Eav22 ;: Trachy Bagi NI R R B( 72/
Eav21 : Andesit basalt, <Trachy andesite basalt and ignimbrite - 2
BLOCKY: . ’
N ’ 3

o1

. \ WELL INTERLOCKED UNDISTURBED ROCK MASS i
O | - A CONSISTING OF CUBICAL BLOCKS FORMED BY
THREE INTERSECTING DISCONTINUITY SETS

: Tuff and Dacitic lava

oos

D«s-t|4‘-‘

ol

Ng  :Siltstone, Mudstone, Sandstone and conglomerate
Ers2  : Acidic tuff and tuffo sandstone

5

VERY BLOCKY:

INTERLOCKED, PARTIALLY DISTURBED MASS
WITH MULTI-FACETED ANGULAR BLOCKS
FORMED BY 4 OR MORE JOINT SETS

VIf  : Volcanic lava flows, scarce ignimbrite and andesite
Ng2 : Poorly lithified sandstone and conglomerate

Gr : Granite and scarce andesite locally with volcanics rocks

LOCKING OF ROCK PIECES

BLOCKY/DISTURBED/SEAMY:
FOLDED WITH ANGULAR BLOCKS FORMED

BY MANY INTERSECTING DISCONTINUITY SETS,
PERSISTENCE OF BEDDING PLANES OR S

Nga  : Conglomerate and pyroclastic rocks with andesite lawa
Y R

Af  :Andesite-basalt lava flows

GdQ  : Grano-diorite and Quartz diorite

DISINTEGRATED:

POORLY INTERLOCKED, H
ROCK MASS WITH M|

A
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oreabilty Prediction Chart (after Hassanpour et. al, 2011) General chart for rock abrasivity value pridicting
Intact Rock Strenth (MPa) 200

. , N . Moderately
y Predicton Char s [T Suoms Vo S

2550 | Ser0 | qoo-Is0 [ 10200 [ s | -

Slightly
Abrasive rocks

160 A

RQD > 90

Class B-0
FPI > 70

ISCONTINUITIES

11500 > H >1000
2000 > H > 1500

3 .
m7/ cutter \

Not very
Abrasive rocks
LY DISTURBED MASS
,/ D ANGULAR BLOCKS

ﬂ 50 <RQD <75 | 75<RQD <90

Abrasive rocks

2500 >H >2000 \

N 9" m3/ cutter

>
DISINTEGRATED:

iaxial Compress Strength [UCS vira)]

H>2500
3
LAMINATED/SHEARED: m/ cutter
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| 12 | 8 | H31 | 15 | 10 | H8
| 50 | 4 | H32 | 6 | 4 | H9 |
| 8 | 5 | H33 | 50 | 40 | HI0O

| 15 | 10 | H36 | 25 | 20 | HI3
| 5 | 2 | H37 | 45 | 30 | HI4
| 5 | 5 | H38 | 30 | 25 | HI5S
| 5 | 2 | H3 | 65 | 50 | HI6
| 8 | 5 | H0 | 65 | s0 | HI7 |
| 4 | 2 | H&1 | 10 | 8 | HI§
| 2 | 1 | He2 | 60 | 50 | HI9
| 2 | 1 | W43 | 9 | 7 | H20 |
| 2 | o | H4d | 70 | S0 | H2l
| 2 | o | H45 | 20 | 15 | H22
| 1000 | 750 | gsge | 40 | 35 | H23 |
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0399 W2 S [ 12

(40101) (omirgi 5 o Sladlno

SampleID| Na | HCO3 Cl TDS EC pH Fe As B Li Mo ' |
&, -l oyl | 70 mg/l [90-500 mg/l| 140-350 mg/l | 450-2000 mg/l | 700-3000 mS/cm (8.4-6.5| 5mg/l | 0.1 mg/l | 0.7-3 mg/l | 2.5 mg/l | 0.01 mg/l
BH3 (100) | 50.1 168 1.9 353 456 784 | 051 |000375| 028 | 00375 | 0.0375
BH3 (200) | 49.2 152 16.9 340 444 802 | 093 [000375] 022 | 00375 | 0.0375
BH4 (220) 741 | 0.056 0.0375 | 0.0375

BH4 S1 52 149 13.82 708 | 0065 [000375] 022 [00375 | 0.0375
BHS (130) | 7.6 120 14.5 285 762 | 038 [000375] 0075 [ 00375 | 0.0375
BH5 (300) | 16 89 955 774 | 123 |000375] 045 | 00375 | 0.0375
BHS (475) 99 58.2 043 [0.00375 0.0375 | 0.0375
BH6 (80) 194 21 430 557 223 [0.00375 01 | 00375
BH6 (224) 230 23 480 615 0.96 |0.00375 01 | 00375
BHS (332) 218 37 510 675 0.1 | 0.0375
BH6 (428) 01 | 0.0375
BH7 (185) 81 021 | 0.0375
BHS (140) 0.19 | 0.0375
BHS (260) 390 74.8 041 | 0.0375
BHS (380) 073 | 0.0375

BHY 0.0375
BH9-1 (144) 0.07 | 0.0375
BH9-1 (242) 023 | 0.0375
BH9-1 (273) _ 079 [ 0.0375
BH-10 (114) 807 | 005 [0.00375 0.0375 | 0.0375
BH-10 (213) 0.14 |0.00375 0.0375 | 0.0375
BH-10 (290) 0.0225 |0.00375 0.0375 | 0.0375
BH-11 (104) 0.27 | 0.0375
BH-11 (187) 0.26 | 0.0375
BH-11 (314)
BH-12 (88) 743 | 004
BH-12 (182) 0.0225 0.0375 | 0.0375
BH-13 (88) 038 [000375] 045 007 | 0.0375
BH-13 (170) 252 48 685 940 8.2 039 [000375] 051 007 | 0.0375
BH-14 (117) 130 36.1 400 532 829 | 079 [000375] 024 | 00375 | 0.0375
BH-14 (182) 130 53.3 410 545 826 | 104 [000375] 014 [00375 | 0.0375
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