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Term Description
wil Fresh No visible sign of weathering/alteration of the rock material.
The colour of the original fresh rock material is changed and is evidence of weathering/alteration
w2 Discoloured degree of change from the original colour should be indicated. If the colour change is confined to
particular mineral constituents, this should be mentioned.
The rock material is broken up by physical weathering, so that bonding between grains is lost a
w3 Disintegrated rock is weathered/altered towards the condition of a soil in which the original material fabric is st
intact. The rock material is friable but the mineral grains are not decomposed.
wa Decomposed The rock material is weathered by the chemical alteration of the mineral grains to the condition ¢
P in which the original material fabric is still intact; some or all of the mineral grains are decompose
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Term Description
hl Fresh No visible sign of weathering/alteration of the rock material.
The colour of the original fresh rock material is changed and is evidence of weathering/alteration
h2 Discoloured degree of change from the original colour should be indicated. If the colour change is confined to
particular mineral constituents, this should be mentioned.
The rock material is broken up by physical weathering, so that bonding between grains is lost a
h3 Disintegrated rock is weathered/altered towards the condition of a soil in which the original material fabric is st
intact. The rock material is friable but the mineral grains are not decomposed.
The rock material is weathered by the chemical alteration of the mineral grains to the condition ¢
h4 Decomposed

in which the original material fabric is still intact; some or all of the mineral grains are decompose
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A tfivd# o< 8 DB# 2cm/min
B tfivdcz ™ 8 DB# 2 4cm/min
C tfivdz o< 8 ~ 4 { ¢ DB# 3cm/min
D 2 # 4 4 ° mce
E ~oadqdA™ MC#
DB huwm zfidf ei8MC 0ai «' »fi
322 t- - — JGS381% %
— ¢t (MN/M?
A 100
B 100 50
C 50 25
D 25 10
E 10 5
F 51
G 1
3-23 te M - =
(a) Bieniawski 9 |
v 1 MPa MPa
A — ™ very high 200
B ™ high 100 7 200 47 8
C medium 50° 7 100 27
D ™ Jow 25 750 17 2
E - ™ very low 17 725
(b) IAEG 2 ~ |
777 t (MPa)
E ™ weak 7715 157 7 7 NB1
D moderately strong 7715 50777 NB2
C ™ (strong) 7750 120
B - ™ verystrong 77120 230
A - ™ extremely strong 77 230
NB1 1.5MPa —L—| < o= eo®

NB2 50MPa 4 8 4 <A
1IMPa3 10kgf /cnfz
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3-24 - < t — — (ISO% )
Unconfined compressiv
Term Field Identification strength
(MPa)
G Extremely weak Indented by thumbnail less than 1
F Crumbles under firm blows with point of geological hammer, can be peeled by 1to5
Very weak pocket knife
E Can be peeled by a pocket knife with difficulty, shallow indentations made by 5to 25
Weak blow with point of geological hammer
D ) Cannot be scraped or peeled with a pocket knife, specimen can be fractured v 25t0 50
Medium strong single firm blow of geological hammer
C Strong Specimen requires more than one blow of geological hammer to fracture it 50 to 100
B Very strong Specimen requires many blows of geological hammer to fracture it 100 to 250
A Extremely strong Specimen can only be chipped with geological hammer greater than 250

@ Some extremely weak rocks will behave as soils and should be described as soils according to ISO 14688-1
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57 ASTM — ASTI
Description Criteria
rcl Very soft Thumb will penetrate soil more than 1 in. (25 mm)
rc2 Soft Thumb will penetrate soil about 1 in. (25 mm)
rc3 Firm Thumb will penetrate soil about 1/4 in. (6 mm)
rca Hard Thumb will not indent soil but readily indented with thumbnail.
rch Very hard Thumb will not indent soil.
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Term Description
wil Fresh No visible sign of weathering/alteration of the rock material.
The colour of the original fresh rock material is changed and is evidence of weathering/alteration
w2 Discoloured degree of change from the original colour should be indicated. If the colour change is confined to
particular mineral constituents, this should be mentioned.
The rock material is broken up by physical weathering, so that bonding between grains is lost a
w3 Disintegrated rock is weathered/altered towards the condition of a soil in which the original material fabric is st
intact. The rock material is friable but the mineral grains are not decomposed.
The rock material is weathered by the chemical alteration of the mineral grains to the condition ¢
w4 Decomposed in which the origi ) M . . .
ginal material fabric is still intact; some or all of the mineral grains are decompose
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Term Description
h1 Fresh No visible sign of weathering/alteration of the rock material.
The colour of the original fresh rock material is changed and is evidence of weathering/alteration
h2 Discoloured degree of change from the original colour should be indicated. If the colour change is confined to
particular mineral constituents, this should be mentioned.
The rock material is broken up by physical weathering, so that bonding between grains is lost a
h3 Disintegrated rock is weathered/altered towards the condition of a soil in which the original material fabric is st
intact. The rock material is friable but the mineral grains are not decomposed.
The rock material is weathered by the chemical alteration of the mineral grains to the condition ¢
h4 Decomposed . . - . L . ) )
in which the original material fabric is still intact; some or all of the mineral grains are decompose
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(b) IAEG - |-
v t (MPa)
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6-16 - < t — — (ISOY )
Unconfined compressiv
Term Field Identification strength
(MPa)
Extremely weak Indented by thumbnail less than 1
F Crumbles under firm blows with point of geological hammer, can be peeled by 1to5
Very weak pocket knife
E Can be peeled by a pocket knife with difficulty, shallow indentations made by 5to 25
Weak blow with point of geological hammer
D ) Cannot be scraped or peeled with a pocket knife, specimen can be fractured v 25t0 50
Medium strong single firm blow of geological hammer
C Strong Specimen requires more than one blow of geological hammer to fracture it 50 to 100
B Very strong Specimen requires many blows of geological hammer to fracture it 100 to 250
A Extremely strong Specimen can only be chipped with geological hammer greater than 250
@ Some extremely weak rocks will behave as soils and should be described as soils according to ISO 14688-1
8 6oz— 0 - 6174 -~ A{e -~ A4 -
™ — | %o A —2s 4 Y% ~= A ffe~r A
6-17 ASTM - (ASTMI~
Description Criteria
rcl Very soft Thumb will penetrate soil more than 1 in. (25 mm)
rc2 Soft Thumb will penetrate soil about 1 in. (25 mm)
rc3 Firm Thumb will penetrate soil about 1/4 in. (6 mm)
rc4 Hard Thumb will not indent soil but readily indented with thumbnail.
rcs Very hard Thumb will not indent soil.
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3) 1ISO 14689-1(2003): Geotechnical investigation and testing 'l Identification and classification
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7-4 < - - ISC ~
Term Description
wil Fresh No visible sign of weathering/alteration of the rock material.
The colour of the original fresh rock material is changed and is evidence of weathering/alteration
w2 Discoloured degree of change from the original colour should be indicated. If the colour change is confined to
particular mineral constituents, this should be mentioned.
The rock material is broken up by physical weathering, so that bonding between grains is lost a
w3 Disintegrated rock is weathered/altered towards the condition of a soil in which the original material fabric is st
intact. The rock material is friable but the mineral grains are not decomposed.
The rock material is weathered by the chemical alteration of the mineral grains to the condition ¢
w4 Decomposed . ) L ) M . .
in which the original material fabric is still intact; some or all of the mineral grains are decompose
-5 = = - )
77 7T 7 —7 7 77
wi - #Ne© — | 3fvooam™e
w2 # Nef © - % Nef| © - o ™
o= ™ o - Y Ne]| © - 0 ¥
w3 o
Nef
wa = TM‘" 9 Y NQ-” TM| Y o= TM‘" 9 —
Y = TM.“ 9
= _ AL —
w5 c=mfe Loswrstz - |7
=
6 - = - ()
77 7T 7 —7 7 77
wi - # Nef © - | oo ™9
w2 # Nef © — o ™¥ge - - %Ne| ©
= — = dL =
w3 @_TM_”Q Y _[—2/3={S=I=J AL J_TM4”9
o= TM.” 9 — Y o= TM_|| 9
wa o= TM<||9 | - SOI:TM“Q 3% o= T™
_" 9 Y o TMO
w5 == TM-” 9 Y fJI| = TM_“ 9
7-7 - - —
77 7T 7 —7 7 77
wi - # Nef| ©
w2 # Nef © 8 -/ [ = Y- %Nl 44 A ™
w3 o= TM_” 9 8 -/ [ = o= TM_” 9
wa c=mfo g% e=moifivoE - 3{°
w5 = TM-” 9 =8 # - Al < ¥%#E 78‘” 9

93



9 —_
L AL AL
- | - = ] S SR SR L
0 X
KR e L I T Y
| < %# %0 ™9 ~V Hf =8 - 0= 783V | 79— —J|Jeo -
_ AL =8 9 8 —
L L= £ A -V | AVl -
< == A°
7-8 - - —
hi - — % k4 o™Ll—s
JL
h2 L 3,_ ,:,T.L % ™I _o NQ*“ TM|
— Yo ™L— #50 9
# % Fz ™ < £ %] %e L kv~
h3 -8 % o l—9ogv| L A l—z|d
9
d AL
ha 8 L % # t 9 e L o
> e ™ — 9
7-9 < - - ISCG ~
Term Description
h1 Fresh No visible sign of weathering/alteration of the rock material.
The colour of the original fresh rock material is changed and is evidence of weathering/alteration
h2 Discoloured degree of change from the original colour should be indicated. If the colour change is confined to
particular mineral constituents, this should be mentioned.
The rock material is broken up by physical weathering, so that bonding between grains is lost a
h3 Disintegrated rock is weathered/altered towards the condition of a soil in which the original material fabric is st
intact. The rock material is friable but the mineral grains are not decomposed.
The rock material is weathered by the chemical alteration of the mineral grains to the condition ¢
h4 Decomposed . . - . L . ) )
in which the original material fabric is still intact; some or all of the mineral grains are decompose
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A tfivd# o< 8 DB# 2cm/min
B tfivd#g ™ 8 DB# 2 4cm/min
C Ltfivd# o< 8 ~ 44 ° DB# 3cm/min
D g # 4 4{° mce
E -add ™ MC#
DB huww zfidf eJseMC 0ai «' »fi
7-14 t ~ |H — — JGS 38112 %
— 1 (MN/M?)
A 100
B 100 50
C 50 25
D 25 10
E 10 5
F 5 1
G 1
7-15 S — —
a Bieniawski 9~ ||
777 t  MPa MPa
A ~ ™ very high 200
B ™  high 100 7 200 4 8
C medium 50 7 100 2
D ™ low 25 750 17 2
E - ™ very low I 725
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IAEG V- ||
777 1 (MPa)
E ™  weak 7715 157 7 7 NB1
D moderately strong 7715 507 77 NB2
C ™ (strong) 7750 120
B ~ ™ verystrong 77120 230
A ~- ™ extremely strong 77 230
NB1 1.5MPa —L—| < o= e?®
NB2 50MPa 4 8 4 <A
1IMPa3 10kgf /cnfz
7-16 - < t— — (ISO¥~ )
Unconfined compressiv
Term Field Identification strength
(MPa)
Extremely weak Indented by thumbnail less than 1
F Crumbles under firm blows with point of geological hammer, can be peeled by 1to5
Very weak pocket knife
E Can be peeled by a pocket knife with difficulty, shallow indentations made by 5to 25
Weak blow with point of geological hammer
D ) Cannot be scraped or peeled with a pocket knife, specimen can be fractured v 25t0 50
Medium strong single firm blow of geological hammer
C Strong Specimen requires more than one blow of geological hammer to fracture it 50 to 100
B Very strong Specimen requires many blows of geological hammer to fracture it 100 to 250
A Extremely strong Specimen can only be chipped with geological hammer greater than 250

@ Some extremely weak rocks will behave as soils and should be described as soils according to ISO 14688-1

8 p2— 0 - 7-17& - Ao - d - -
™o - | %o af-ze dver  c= affe-  afc
7-17 ASTM- - ASTM -
Description Criteria
rcl Very soft Thumb will penetrate soil more than 1 in. (25 mm)
rc2 Soft Thumb will penetrate soil about 1 in. (25 mm)
rc3 Firm Thumb will penetrate soil about 1/4 in. (6 mm)
rc4 Hard Thumb will not indent soil but readily indented with thumbnail.
rcs Very hard Thumb will not indent soil.
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