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HW W RS
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Degree ol chemics 'u
\\ Presence of humus and roots (2)

" mm\\\
Deyree of ph
_i-o e l ! \\ tion of material in water (slakablhty) (6)

”Y o “Q\h-mac)
:Tmm‘ﬁh f"]’r ‘::"]'ﬂjﬂ\ﬁﬂ‘h
b:h::::l: Il‘::m::::‘ )‘ : A % ; ': ‘\\\‘\

7‘;1"‘1‘\[ 1and excavation (3)
\ L)

Degree o ‘pcnetrution of geological pick or knife (2)

Hand peneirometer value (2)

Prescence of original structure (7)

h oo

€ ¢

e

o N "

oy F

BT

3z

o

c
i
Z 2 | Dearee of discolouration
Zc E
iz )
gl
S
2

3 :

= Relative rock i

-

2 wiE

5 8.2

x g
b B
e
&9
< 2

Degree of plucking of in
Degree of dlscolourauon aloi
£
s AT ;
3E Rock to soil ragio (6
O T B g T

;. > 3 I)cgrcc ‘)' Vet e 1ot plane (5]

= - ’ X

e Angularity o

‘?

S- Opening of joint (

& l J I.)
Fe | NXwore ru.uu.ry (4)
£2
v .=
v c
&zl
'S
22
w =

ARAIN TN INYA Y
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Table 1A-2. The weathering scheme for granitic masses

(After Lee and de Freitas, 1989)

2. Classification 3. Description
1. Typical : Distribution of
weathering rock material
profilc of within joint-
Korcan bounded block Simplificd
granites - Zone Term v i and its grade expression’
e VI sidual \” }:; - Most material b
e soil / Jis RS grade (1P 0.3)
— ' - (SL 4)
v mpi . Cdmmerim CWEC
i w grade (SL 2)
v ; i 1 e - Iancr material HWLI90 CWECT0
: \\ [IW grade; (Sh 18) (SL 1)
\ , oulcr material
\\: or CW grade,
castonally
e AR R  grade
Ir - nncr material MWENM90 HWEN 0
V' grade; (SH 42) (SH 22)
[er matcrial
~r HW grade,
' asionally
grade .
11 cr material SW.595 MWMS
SW grade; (SH 55) (SH 45)
ouler matcrial
is SW or MW grade.
I aner material For9s SWEss
v (SH 60)(SH.57)
‘i‘ grade

Legend
-—E( RS granite

llll) CW granite
[_JHW granite

R ey InanIngnns

Note, the description shown ifi golumn 3 relates to the vertical profile shown in column 1 and the simplificd expression of the
description shown in column 3also relates to the vertical ptofile shown in cﬁmn I. Column 3 is @ply a description of column

FEIRRRRAnanyan

—
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Table 1A-3. The simple classification schemes of
weathering state and decomposition érade
equivalent (modified after Irfan and Powell.
1985, BSI, 1981 and GCO, 1984).

weathering state Decomposition grade

of rock material ivalent (GCO manual 1984)

(After BS5930)

Fresh AI
Discoloured P P oY - Slig)
digeodo ﬁéff‘f ) “asconpos v
III.
discolg%r___
- ,1‘:‘,&*" . |
Decomposed gi“‘————-——“'M' ‘ v
gcom | 28 mpa&d
(LR TBaaRT

decomposeqf dec mposed

ammnmuﬁmwmaa

Residual soil Soil VI
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Table 1A-4. The weathering scheme for granitic material

(After Lee and de Freitas, 1989).

{. Classification 2. Description

Visual description

Abbre-  Type of Degree of chemical Log. Degree of physical Log.
Grade Term viation — material decomposition symbol disintegration symbol
1 Fresh F Rock All mineral constitgents are CF  No evident microfracturing'  PF
sound. y (using X 10 magnification
% : at most).
11 Slightly SwW . gigclases dte o asionall “'CS Slightly microfractured PS
weathered a lightly decomposed (gr (over 10 mm spacing). All
; g sli ( . microfractures and grain
boundaries are tight.
11 Moderately MW Moderately microlractured PM
weathered (5-10 mm spacing). Most
microfractures and grain
boundaries are tight, but
some of them may be
slightly open.
v Highly HW Highly microfractured (2- PH
weathered 5 mm spacing). Microfr-
actures which are mainly
grain boundarics tend to
be slightly open.
Y Completely cw 8o Q ’ All microfractures and grain  PC
weathered ) boundaries tend to be
y decomposed (cla- open. Original texture is
yey), some potash feldspars present.
"3 are highly deco ed
— i Slaye igina
AU VRTINS
VI Residual % Soil . All fcld?ars, biotites are com- CR  The existence of microfrac- PR
soil pletely d d_(cl ) ures and grain bound-
y igi : t. ari € ly distingu-
_ . i ¢ to the absence
0 ; of original texture
! Note: not describing fracture and cleavage of minerals.
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Table 1A-5. British Standard and other acceptance values
for test results on roadstone and concrete

aggregates.

USE TEST TEST VALUE AUTHORITY

C.R. Bulk density Higginbottom in Anon. 1976

: ///)mginbotton in Anon. 1976

me—Reynolds 1950

C.R. Water absorption
Ci Unconfined
compressive st

C.R. Aggregate imp Standard 882:1973

value Standard 882:1973

losking & Tubey 1969

impact value

R.C. 10% fines aggre ate 50 kN mif/

crusniok a4 VI EIVIT Widhidbledhnes 150

4100 kN for British Standard 882:1973

ARIANNTRRRTINE TR Y

surfaces

C. concrete aggregates. R. road aggregates
* used in the assessment of low-grade aggregates

+ for wearing surfaces
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Table 2B-1. Summary of tectonic and paleogeographic events of‘

Thailand and continental Southeast Asia. (after
Bunopas and Vella, 1992).
SEDIMENTATION STRUCTURAL TECTONIC EVENTS
GEOLOGIC TIME SCALE TECTONIC MOVEMENTS
AND IGNEOUS ACTIVITY DEVELOQPMENT AND HISTORY
latest crustal compre+ Alluvials Uplift,bending of o
IHOLOCENE ssion:First anticlock-| Young gravels NS faults,westwam Y =
ise rotation (?) Youi'g basalts thrust on old fltq « g =
PLETSTOCENE fsalt-vut extension, pasalts Local Deep seated north- f_} s
2.5 slight clockwise & old ine south fractures. = ‘g oo
% |PLIOCENE [rotation. Grav g re— 4 O w o
© |8 1) . 08 a o
(=]
=2 = [MIOCENE - A o ey
S 2 3w l:.ned - ® Z2 %38
S 0} 1GOCENE & anig, de ERA 8l & ¢
18 ?‘4';"— ggégév --dnxnmo :5 % o e
Y o 9
so |S[ECE | 532 7 3 Sef uth Sw l38 3sd
= 904 = 8w s 2 @z P ‘3
> |PALEoceNe| S8 8§ a2 = 9.8 g 2|35A
55 ~oE S @ & 258 o Tl 2w
o u & > 2
CRETACEOUS ] 1 &
-y - L) [~ ]
[ ac a P D - § q ~
36 3..:’;"‘. :g;s—d o a
(55 1 s@c~TCi @ HTWael o ; g
—_— W0 0O M= “wag M o F = -
S JURASSIC 332?"-‘2 ‘-‘°‘53‘-‘ h B e
=) osewudia oas?® = &
g - RS R SiiLs :
L4 190 muugxuo u-é’%. @
Coilision of Shan-T dipping isoclinal 5 | = Fij
TRIASSIC and Indochina + eastward over-| = 5 g g
¢ wrust {n Sukhothai o & S8
-— 225 Spreading bet. S-1 and cla Belt. 3 83T
~ - g5
Mainly passive margins on . Moderate deformation, i - U
PERMIAN Shan-Thai and Indochina; iistinct fold cleavagq .~ k-] 2
wide ocean ben-gin both. : 2 s 3
: ] E
280 - >
Start of ciock *, ] o S:3
tion of Shan-Ti -mndiaw E v o & g
CARBONIFEROUS tely after riftingfrom = Zl | ol =«
Gondwana | ‘tl o E § g'
——— e O - S =) v a
345 o —_ 2 g— g
o
4 - ~:|Severe deforma- > 9 - Ll
= Sukhot vq o 3| L SEn BT e T
S DEYONIAN Y e s n o & TE oS
S ol hyll ntral el
= Sukhothaf yolcanic arc S 59 3 S |Pelt. ‘ § 3
a 395 forms on &dge of Gondwana| e O g2 §w % .
e B Sald 23 H O‘@ld-thnut beltl|/o g
; = =
SILURIAN e r :1 =il QB AR a £ =
aw e Ll -3 - Z2 o
o s -
£ @ e & g a g
ORDOVICIAN  |Peneplained area of Carbonate Open asymmetric =
Gondwana flooded by &RA folds, axial P
early Paleozoic Orthoquartzite Pl‘:“ dipping = =
500 transgression. BT R | (| : © =
_ Common mesoscopic| I ¢
CAMBRIAN Orthoquartzite folds. ; g : i
)
Minor metamorphis E oo
570 g -
S S
< ' S::r{-ﬂ-.ai peneplairedAmphibolite facies |Eastward dipping :_:j ol
=
et :t t;.P.:t gneiss, schist, isoclinal folds. |"™ £ -
Gondwana interior. calcsilicate and Common mesoscopic g‘ Z 5
9
marble. and microscopic | & a5
folds. w
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‘Figure 2B-1. Showing mproxinate psii:ions and @ne‘ rotation of Shan-Thai

R A e ot
'ThH m) hi m e e used only for

comparison to present day, where 'both got into the same

) PRI A v . Vb,

67t .
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 1000Km
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-1}
pofeees,

Late Cretaceous to Early Tertiary Preéent

Figure 2B-2. Reconstruction of Thailand during : A.Barly Carboniferous
; B. Middle to Upper Triassic ; C.Jurassic ; D.Early to

Middle Cretaceous ; E.Late Cretaceous to Early Tertiary ;

F.Present paleogeographic sketch map. (after Bunopas and

Vella, 1992).
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Figure 2B-3. Plate tectonic history of Thailand,
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Vella, 1992).
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Figure 2B-4. All direction lineaments map of Loei
Province (ihterpreted from - enhanced landsat

imagery).



17 0d

153

e (8/¥f@/<

(s
@

4
ﬂumwﬂmwéﬂ

/

w'\aﬂnimum'mma P

Figure 2B-5. All direction 1lineaments density contour

map of Loei Province (interpreted from
enhanced landsat imagery).
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Figure 2B-6. Major 1linear structure of the Loei-Chiang
Khan area, delineated from lineaments density

contour map (Figure 2-9).



155

: f!ﬁ";— gE & o
=1 AudIngiwenns

L 16°00"

AN TUNNIINBAY

in the Loei structure and adjacent areas

(after Thanoamsap,_ 1987).
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e
1973 %41 )
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Figure 2B-9. Result of wrench tectonics of the
Loei structure constructed base on Sylves
and Smith’s concept, 1976 (after Thanomsap,
1987). .
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Table 3C-1. Physical proper

Sanple No.Can Mo. Wt of Can Wt of Can+ Wt of Cz

..Moisture Bulk Density Bulk nenoity Porosity
Nat. sample dry ll:p Dry

oltelt S!tltl ed

(q) (9) (g/cc) ulecl (%)
b1 g .00 405.25 0.37 2.91 2.90 .10
ps-2 2 21.51 455.00 0.50 2.91 2.9 1.40
pa-3 3 20,80 554.217 ¢. 44 2.89 2.88 1.30
ps-d 1 21.00 510,28 0.73 2.91 2.89 2.10-
ps-5 3 20.43 si3. 0 1.16 2.94 .91 1.40
ps-§ 4 20.60 519.56 1.09 2.91 2.94 3.20
ps-6 2 21.48 485.21 1.31 2.95 2.1 3.80
- 20042 480,19 .28 291 241 310
il o 20061 497,69 211 297 2,91 §10
ps-1 5 22.41 476.85 2.12 2.98 2.92 6.20
ps-8 6 20.94 51§8.55 113 2.93 2.9¢ 3.3
ey 1 22018 §47.08 £27 291 281 310
-y TRTER TN TR 179 294 .88 {20
ps-10 2 21.51 468.39 1.63 2.92 2.87 §.70
ps-11 3 20,46 §504.92 - 0.47 3.00 2.94 1.40
T 20063 550,11 043 2.92 291 120
pe-i2 1 201 52016 0.52 293 191 150
ps-12 2 21.49 546.61 0.45 2.94 2.93 1.30
pl-18 3 20.45 446.00 0.12 2.81 1.87 0.40
pl-18 4 20.64 421.50 0.08 2.89 2.89 0.20
pl-19 3 20,45 468,25 1.06 2.96 2.93 3.10
pl-20 [ 20.64 414,50 1.16 2.92 2.88 3.30
pl-2l S 20048 535,66 112 2,91 292 .00
1-21 6 20.95 504.8 ] 6 2.95 2.91 4.50
rETRE s a0edo| | e 045 293 .91 1,30
TR 20095 334.0 | T 2.33 2.91 140
kd-25§ ) 22.41 494.20 U 0.43 1.9 1.92 1.30
kd-25 1 21.02 545. 07 Q.40 gr .98 2.9 1.20
k426 32,22 4 TS 102 2.93 820
k-2 9 22,06 & ‘5\ 3 206 EJ 300 2.92 1.10
kd-21 3 2,02 7 1% 2,90 2.8 L6

8ql



Table 3C-2. Unconfined co

. \"%‘ of Phu Sanao granites, Loei Province.

diameter vol eight

Porosity
(1)

ues

wet,g/cc content % load, kN HN/sq.n

ca
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Sauple No.
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Table 3C-3. LOS ANGLES ABRASIVE TEST OF GRANITES AND WEATHERED GRANITE

LOETI PROVINCE.

Initial Wt Wt 100 Wt 500

Sample No. % of Wear UF
g g g

ps-1 4999.00 4456.50 2805. 50 43.88 0.25

ps-3 5000.00 4470.00 2730.00 45.40 0.23

ps-4 5000.00 8 3001.00 39.98 0.34

ps-5 5000.00 . 4 1630.50 67.39 0.26

5000.00 . 4107." 1666.50 66.67 0.27

ps-6 5000.00%. 4240.007+7#3025.00 59.50 0.26

500000 2 3050.00 59.00 0.26

ps-7 5000.00.. el 684 66. 32 0.34

500000 70.20 0.34

ps-8 5007400 63.57 0.22

500300 57.31 0.30

ps-9 500009 72.99 0.35

ps-10 4996 400 70.83 0.35

ps-11 5000 0 42.60 0.24

5000 400 42.28 0.24

ps-12 5025 00 48.36 0.36

ps-13 5000. 52.72 0.25

pl-18 4927 /00 | % el 36.23 0.23

pl-19 5008.00f +4125.00f  1805.00 63.96 0.27

pl-20 5000.00 ;7 -4016.50. 4 2968.50 40.63 0.48

pl-21 5000.00 3¢ ~ 1247.00 75.06 0.37

£1197.00 76.06 0.36

kd-24 6. 5 25.66 0.22

kd-25 26.40 0.22

kd-26 83.40 0.57

88.87 0.46

kd-27 3820.00 1487.C 70.29 0.34

ﬂ‘iJEJ’J'ﬂEJWﬁWEJ']ﬂ‘i

QW’TMﬂiﬂJ URIINYA Y
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Table 3C-4. SLAKE DURABILITY INDEX GRANITES AND WEATHERED GRANITES

LOEI PROVINCE

Wi w1 w2 Id1 Id2

Sample No AveIdl AveId?2
ps-1 384.04 382.78 380.31 99.67 99.03 99.67 99.03
PS-2 432.55 430.46 428.26 99.52 99.01 99.52 99.01
ps-4 487.36 486.60 485.90 99.84 99.70 99.84 99.70
ps-5 543.13 536.42 533.08 98.76 98.15 - =
465.86 459,34 456 71 98.60 98.04 98.68 98.09
ps-6 459.97 98 .51 = =
463.18 97.87 98.83 98.19
ps-7 453.39 97.1% - -
476.18 97.57 98.84 97.34
ps-8 456.76 97.49 - -
523.56 97.49 98. 36 97.49
ps-9 445.74 97.20 98.65 97.20
ps-10 457.95 96.42 97.75 96.42
ps-11 468.71 98.60 - -
543.53 98.75 99.29 98.67
ps-12 433.07 98.81 - -
499.02 98.72 99.28 98.76
ps-13 470.87 99.01 - -
384.99 98.74 99.40. 98.87
pl-18 400.72 90.94
425.42 99. 36 99.51 95.15
pl-19 392.92 97.00 98.35 97.00
pl-20 446.07 95.20 98.67 95.20
pl-21 503.25 88.30 - -
479.56 98.57 95.90 93.43
kd-24 366 99.51 - -
313. 99,54 99.66 99.53
kd-25 523. 8¢ 99.52 - -
484 .86 . B i 99.29 99.62 99.40
kd-26 440.64 | 422.50 S .ssﬂ 93.07 - -
471.99 453 24  441. 75 , 96 03 93.59 95.96 9333

ﬂ‘iJEJ’WlEJT’]‘ﬁ‘WEJ’]ﬂ‘E

’QW’Ia\ﬂﬂim wnwmaﬂ
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Table 3C-5. Point load strength index of Phu Sanao granites, Loei Province.

Sample No. Test No. Distance Pressure Is Is50 Median
(mm) ({kg/sq.cm) (MN/sq.m) (MN/sqg.m)

ps-1 1 43.50 138.00 10.32 9.30 5.10
-2 48.50 90.00 5.41 5.20
3 54.50 180.00 8.57 9.00
4 .00 8.57 9.00
5 7.16. 7.50
6 5.19 5.50
7 3.10 3.00
8 3.74 3.60
9 = 172
10 9.43 10.00
11 4.45 4.80
12 STy R
13 .06 5.10
14 3.80 4.30
15 3.81 3.81
16 4.12 3.65
17 5.66 6.15
18 1.67 10.80
19 3.66 4.00
20 5.59 5.70
21 4.56 4.90
22 5.59 5.70
ps-3 1 - 14.70 10.80
2 6.20
3 . 7.50
4 41.00 145.00 .20 10.70
5 45.00 185.00 12.92 12.00
14.50
ﬁ‘LJEJ "&EJW s ) W) s
30. 8.90
55.00 155.00 . 7.25 ; 80
0 W{aﬁ ﬂ“ﬁ%u 9§58 wma 7500
q 1 48.0 210.00 12 .50
44.00 170.00 12.42 11.50
14 39.00 150.00 13.95 11.80
15 41.00 135.00 11.36 10.00
16 49.00 151.00 8.90 8.85
17 43.00 180.00 13.77 12.00
18 48.00 185.00 11.36 11.10
19 41.00 140.00 11.78 10.70

20 48.00 160.00 9.82 9.50



Table 3C-5. (Cont.)
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Sample No. Test No. Distance Pressure Is Is50 Median
(mm) (kg/sqg.cm) (MN/sg.m) (MN/sqg.m)
ps-4 1 48.00 80.00 4.91 4.80 4.57
2 59.00 100.00 4.06 4.50
3 59.00 102.00 4.15 4.55
4 3.792 3.30
5 5.33 5.35
6 6.41 7.10
7 3.09 3.30
8 5.60
9 4.90
10 9.90
1K 5:70
12 2.95
13 2.10
14 5.66
15 9.10
16 3.40
17 3.65
18 2.95
19 2:35
20 3:25
ps-5 I ” 2.85
2 3
3
4 =
5 rF2l
6 : m;.as 4
7 49.50 54.00 ¥3.12 .
8 61 00 .

i ¢ JRIN

63.00 ¢

17
18
19
20
21
22

54.50
51.50
48.00
61.50
55.50
64.50
49.00
60.50

e

wwmnam um’mma El

82 OO
53.00
72.00
97.00
103.00
53.00
35.00

4 37
3.25
2.69
4.46
3.50
3.12
* 1,35

P OWVWNOHEHUWVRFEFOCVWBEBNIORER UL OO
UUUMUNOOUIVNOONOOOOONOOOO

erththhHHNHNWHHwaN



Table 3C-5. (Cont.)
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Sample No. Test No. Distance Pressure Is Is50 Median
(mm) (kg7/sq.cm) (MN/sq.m) (MN/sq.m)
ps-6 1 40.00 25.00 221 1.89 2.50
2 43.00 30.00 2,30 2.01
3 41.00 10.00 0.84 0.74
4 ‘ 00 2:27 2,30
5 _ 3.42 3.55
6 2.62 2.73
7 2.18 2.39
8 326 3.15
9 0.63 0.67
10 5:13 4.70
11 0.95
12 2.10
13 3428
14 3.45
15 3.65
16 3.60
17 3.40
18 2.20
19 2.95%
20 2.50
ps-7 5 1:2% 1.15
2 1.39
3 0.39
4 .0C 3.00 4§0.31 -
5 47.00 19 00 1.22 1.19
6 £, 35.00 0.23

QW'\%ﬂﬁﬂ‘EﬁJ NM’JWMG d

ﬂZ‘IJEJ’J‘m.JﬂWEJ’]ﬂ'I

47 50 15 00 0 94

55.00 0.65
14 52.00 9.oo 0.47
A 58.00 36.00 1.51
16 47.00 18.00 1.15
17 67.00 63.00 1.99
18 62.00 30.00 1130
19 52.00 22.00 1.15

20 40.00 10.00 0.88

OFRRFNMNFHFFRFPOOOOMEOOR
SNSENMNWFROEIJOUWWOUAN
DO WOVWFODOWAHAWOWOOBNI



165

Table‘ 3C-5. (Cont.)

Sample No. Test No. Distance Pressure Is IsS50 Median
' { mm) (kg/sq.cm) (MN/sqgq.m) (MN/sg.m)

PS-8 1 71.50 75.00 2.08 2.40 - 2.63
2 68.00 186.00 5.69 6.70
3 77.00 45.00 1,07 1.19
a 90.00 2.26 2.65
5 3.37 3.60
6 2.60 2.60
7 2.89 2.75
8 0.80 0.88
9 2.67 2.75
10 4.67 4.67
11 3.01 3.30
12 1.01 1.30
13 4.36 4.36
14 1.31 1.33
15 1.92 1.90
16 2.14 2.35 -
17 1.57 1.68
18 2.07 2.20
19 3.07 2.95
20 5.12 4.95
21 1.60 1.49
22 321 3.24
23 3.69 3.40

ps-9 1 1.15 0.95 1.18
247 T 1.09 1.18
3 m - 4+ 1.54 1.81
4 ’ - 1.44 1.36

46.00 43. oo 2.87 2.75

1.3

ﬂam%w PME A
0.00

49.0 20.00 1.18 1.17

1.50

a‘mgﬂﬂ‘i AR N o2
0.82

56.50 23.00 1.02 1.09

14 54.00 14.00 - 0.68 0.69

15 . 34.00 10.00 1.8 1.01

16 37.00 8.00 0.83 0.70

17 45.00 30.00 2.10 1.93

18 51.00 25.00 1,96 - . 1.89

19 41.00 10.00 0.84 0.74

20 50.00 11.00 0.62 0.62
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Sample No. Test No. Distance Pressure Is Is50 Median
(mm) (kg/sq.cm) (MN/sq.m) (MN/sq.m)
ps-11 1 44.50 150.00 10.72 8.95 7.00
2 48.50 103.00 619 6.00
3 21.:80 82.00 11.69 8.00
4 5.00 6.98 6.20
5 7.18 7.70
6 10.71 7.90
7 6.06 6.60
8 5:.72 5.40
9 . 13.08 10.60
10 ~ 8.41 775
11 = 6.35 5.65
12 7.48 8.90
13 6.18 7.00
14 6.06 6.00
15 6.92 7.80
16 5.14 5.50
1 5.3 4.95
18 718 5.45
19 8.88 8.05
20 3.93 3.30
ps-12 1 10.02 10.00 10.55
. 2 16.02 13.20
3 8.61 15.30
4 £33 8.70
5 3.02 7.30
6 4 £ 0.83 10.00
7 42.00 155.00 +f12.43 10.90
8 ¢a 53.00 .00 14.86 16.10
2. 9.05
ﬂi‘“ﬁjﬁ]%%]ﬂ 0 ﬂ']@.ﬁ 10.19
qul 3 5.00 - 10.00
12 40.00¢ 190.00-, 16.80 4, 13.70
: ‘ . 13.00
) W@ 7)ol 3 Forbod VI A £livoo
q 15 36.00 135.00 14.74 11.00
16 52.00 175.00 9.16 9.50
17 45.00 135.00 9.43 8.80
18 49.00 175.00 1031 10.20
19 45.00 145.00 10.13 9.20
20 46.00 195.00 13.04 12.90
21 49.00 ® 240.00 14.14 14.10
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Sample No. Test No. Distance Pressure Is Is50 Median
(mm) (kg/sq.cm) (MN/sq.m) (MN/sq.m)
ps-13 1 43.50 65.00 4.86 4.50 6.50
2 44.00 58.00 4.24 3.80
3 36.50 50.00 5.81 4.60
4 .00 3.54 3.30
5 LY 543 5.00
6 5:.35 5.10
;s 14.26 10.590
8 8.28 6.50
9 6.80 5.90
10 _ 9.20 8.80
11 . 9.51 7.40
12 152 7.30
13 4.10 3.80
14 7:20 6.90
15 6.68 §:70
16 8.62 7.70
17 5.87 5.90
18 8.55 Tel5
19 R8T 6.70
20 9.77 1:79
pl-18 1 13.39 13,20 9.85
2 12.15 10.30
3k .25 6.90
4| .60 9.10
5 3.47 11.80
6 .00 T222 6.50
7 47 50 196 00 2.29 12.00
8 o 54.50 6.43 6.80
ﬂuﬂ 11.70
3 mwwmmm
35 00 - 124.00 11.00
39.00° 150.00= 13 95 11.80
QRSN T AR VA L
8.60
41.00 110.00 9.26 7.80
16 44.00 232.00 16.95 15.20
17 51.50 232.00 12537 12.50
18 42.50 89.00 6.97 6.30
19 48.00 142.00 8.72 8.60
20 31.00 93.00 13.69 9.40
21 36.00 162.00 17.68 13.70
22 34.00 86.00 10252 8.00
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44.50 14.50

it gHn 8

=

RGN TR UREN

16 33.50 15.80
17 41.50 16.00
18 39. 50 12.50
19 36.50 6.00

20 36.50 25.00

2.02
.90

_m‘;.a'--.:j' .38

1449

= 1.00
~ 1.04

1.56

RlE

2.22

i

1.99
1.31
1.13
0.64
2.65

8y
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Sample No. Test No. Distance Pressure Is Is50 Median
(mm) (kg/sq.cm) (MN/sq.m) (MN/sq.m)
pl-19 1 61.00 87.00 3.3 3.60 1.50
‘ 2 73.50 23.00 0.60 0.70
3 55.00 28.00 1.3% 1.39
4 ) 43,50 3.49 2.50
5 8.00 1.96 185
6 1.47 1.40
7 1.39 1.50
8 4.97 4.70
9 121 1.20
10 6.11 6.11
11 .51 1.66
12 Q:73 0.78
13 2.86 2.60
14 1 50 1.58
15 2.14 2.00
16 1.18 1.3%
17 1.20 1oi2
18 1.13 1.11
19 127 319
20 0. 57 0.63
pl-21 2a23 X 1.38
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Sample No. Test No. Distance Pressure Is Is50 Median
{mm) (kg/sq.cm) (MN/sq.m) (MN/sg.m)
kd-24 1 44.00 230.00 16.81 15.20 11.10
2 52.50 200.00 $0.27 10.80
3 45.00 253.00 17.67 16.00
4 00 23.25 19.00
5 19.66 16.80
6 25.76 17.00
7 14.80 12.50
8 20.93 15.80
9 _12.20 10.70
10 . 11.49 9.70
11 12.45 12.45
12 3.13 11.10
13 5.96 7.20
14 1.28 15.90
15 3.21 8.80
16 10.27 9.20
17 . 6.65 5.70
18 13.69 -
19 15.97 11.10
20 9.37 7.90
21 10.56 9.50
kd-25 1, .38 10.90 12.25
24 8127 9.30
3 '10). 87 10.70
4 ~5.05 10.30
5 ﬂ17 39 9.70
6 300.00 "34.65 29.00
7 ¢ &.35.00 145.00 16.75 13.00
FUEITVENLRT 53
18.80
35.00 130.00 15.01 11.80
7.00°  163,008% _ 31.63 19.00
q m@m‘%m i nBa L
14.50
47.00 160.00 10.25 10.00
15 37.00 155.00 16.02 12.30
16 40.50 160.00 13.80 11.30
17 32.50 100.00 13.39 9.70
18 36.00 150.00 16.37 12.50
19 43.50 185.00 13.83 12.40
20 38.50 163.00 15.56 13.00
21 42.50 180.00 14.10 12.20
22 36.50 162.00 17.20 14.00
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Sample No. Test No. Distance Pressure Is Is50 Median
(mm) (kg/sq.cm) (MN/sq.m) (MN/sq.m)
kd-26 1 44.00 19.00 1.39 1:32 2.10
2 46.00 69.00 4.61 4.30
3 46.00 38.00 2.54 2.41
4 3.84 3.65
5 1.87 1.80
6 3.70 3.20
7 2.45 1.90
8 1.15 0.93
3 0.56 0.55
10 4.15 3.60
11 ~.0.76 0.79
12 . 1.96 2.10
13 .33 2.05
14 4.62 3.70
15 3.46 2.95
16 1.59 1.41
17 a4 \ 3.72 3.30
18 g < - 449800 1.03 1.02
19 1.007: 7 12135.00 | | 2.95 2.80
20 = 2.94 2.40
kd-27 1 4.13 i 3.35
2 2.79 i
34 A2;:01 ¥
4 2.92 :
5 > <
6 Eﬂ 45. . 7 3.56 :
7 37.00 30.00 *3.10 A
8

F:Ey .
RN

17
18
19
20

"&49‘00 .00 2:36

AN IRYAS
39.0 0.0 3
42.00¢ 30.00g, 2.41

N3 ULETINEINY

46.00 45.00 3.01
32.00 40.00 5.53
46.00 50.00 3.34
48.00 45.00 2.76
45.00 45.00 3.14

35.00 40.00 4.62
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Table 4D-1. Granitoids and tectonic environment.

Tectonic environment - Locality References
1. Island arc Papua New Guinea-Solomon Islands Griffin (1979). Johnson and Jaques (1980). Mason
(21.65)* and Heasiip (1980). Mason and McDonald (1978).
Whalen (1985)
2. Conunental arc Sierra Nevada batholith Batenan (1983). Baieman and Chappell (1979).
(101, 107) Bateman and Dodge (1970). Bateman and Lock wood

(1970). Bateman and Wones (1972), Bateman and
others, (1963). Hiewnen (1973). Dodge and Moore.
(1968), Miller (1977. 1978). Noyes and others (1983)

Hyndman (1983, 1984). Shuster and Bickford ( 1985),
Taubeneck (1971) 2
J / Le Fon (1975a, 1975b. 1981). Cocherie (1976).

~ Ghose and Singh (1977). Ferrara and others. (1983),
—JENAW(IWMVWMM(IWZL
| and others (1982), Scharer and others

= ). Blatner and others (1983). DeBon and others
: w-uml.mmumnm)
(1981a. 1981b. Hussein and others (1982).
others (1975). Rogers and others ( 1978).
X s and Greenberg (1981a. 1981b)
5. Rift related : A L% W i (1978), Barth (1944). Neumann (1974. 1976,
. } 978 and others (1977), Petersen (1978).
indt and Petersen (1983). Ramberg and
es (1978), Khalil and others (1978). Neff and
[1978). Czamanske (1963). Czamanske and
'3). Czamanske and Mihalik (1972). Jensen
slie (1978)
and Donovan (1982). Johnson and Denison
), Hamilien (1956, 1959). Hanson and Ail-Shaieb
ernut (1965). Poweil and Phelps (1977).
58). Myvers and others (1981), Gilbert

| )

6. Abonted rift/hotspct related I . 1 i MGIM(!MLQ&!“G&BHWL
Bowden and Kinnaird (1984). Bowden and Whatley

1974). Bowden and Turner (1974), Lameyre and
owden (1982), Bonin and Giret (1984), Imeokpana

1984). Aleksivev (1970), Boriey (1963). Greenwood
(1951). Giret and others (1980). Clifford (1970). Harns
(1970) ;
Pedersen and Malpas (1984)

erlach and others (1981)

bt (1975)

erford (1982). Coleman and

:5). Coleman and Donato (1979)

%

7. Plagiogranites

LW
*Numbers in orackets correspo '

on described in the text has been appiied.
YTh:cnumbmnpmmumf " the ©

T
¥
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Table 4D-2.

T73

Mineralogy of granitoids by tectonic

environment.
Orogenic Anorogenic
IAG CAG CCG POG RRG CEUG op
Type 2 feldspar; 2 feldspar: 2 feidspar: 2 feldspar: | feldspar; | feldspar: | feldspar;
perth < plag perth < piag perth ~ plag perth > plag penth = Ab perth = Ab plagiociase
(primary?) (primary?)
Perthite
composition >0r75 >0r75 >0r75 >0r75 ~<0r50 ~<0r50
(molecular)
Plagioclase Oligoclase- Oligociase Oligoclase Oligoclase Albite Albite Oligoclase-
composition andesine andesine
Type Biotite Biotite Bioute Biotite Biotite = hbld = pyx Hbid = pyx
= hbld = hbid musco Vi or
= pyx = epid amph = biotite
hbld = pyx
H+/B+* ~<0.20-25 ~>2.0-25 ~>2.0-25
Me/B+t
Note: H+ = hbld + pyx + ol: B+ = biou is. For references, see Table 1. For classification
of granitoids. see Appendix 2.
*When both amph and bioute present.
When both musc and bioute preses

ﬂu ’ m‘ -<1

ﬁﬁ!!!!!!!ﬁ!!E!!!‘“’ =
Yo .14 g

csﬂ‘_ ‘WI' ¢

AG

L

“.]' .

--‘---

i h."l@ \ ﬂ ¢

10 ¥RRG—/ so

Fig.4D-1. Modal quartz (Q)-alkali feldspar (A)-plagiociase (P) ternary piot. [AG = isiand arc

granitoids, CAG

= continental arc granitoids, CCG = continental collision granitoids, POG =

post-orogenic granitoids, RRG = rift-related granitoids, CEUG = continental epeirogenic uplift
granitoids, OP = oceanic piagiogranites. For references, I = quartz alkali syenite; II
= quartz syenite; III = quartz monzonite; IV = quartz monzodiorite; V = quartz diorite; VI =
tonalite, trondhjemite; VII = granodiorite; VIII = granite, IX = alkali granite.
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Table 4D-3. Chemistry of granitoids by tectonic
environment.
Orogenic Anorogenic
IAG CAG CCG POG RRG CEUG or
Silica range 60-68 62-76 70-76 70-78 72-78 71-17 61-78
(wt. %) i i | 1 i 60-63 60-62 unimodal
bimodal bimodal
Alkali-lime Calcic 10 Calc-alkaline  Calc-alkaline  Alkali-calcic Alkalic Alkalic Caicic
index caic-alkaline 1o alkali-calcic
Shand’s index Pr Peralumi Peral
(Fig. 2) (minor) metaluminous
peralkaline
Na,0/Ca0 -10 ~10-120 -<40
(wt. %)
Na,0/K,0 -04-30 ~0.6-1.0 00-50.0
(WL %) :
MgO/FeO(T) 0.3-085 0.0-0.12 0.0-0.70
(wt. %)
MgO/MnO 120-280 00-75 0.0-50.0
(wt. %) .
/(Na50 + K50) 515 <LIS >1.0
-

Note: for references, see Table 1. For te

PERALUMINOUS

ﬂuﬂﬁ

1.3 s 17 19

Aéeo:,/ICIO-\\-Na O +K,0! [molar]
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