CHAPTER V

FIELD INVESTIGATIONS

This chapter describes mainly the results as related
to the field exploration. The first section involves
field evidences of tectonic geomorphology. The second
section describes exposures of neotectonic evidences, in
which fault characteristics, lithologic units of
sediments, and sampling location of fault-related
sediments for Tl ~taL1n #determination have been

presented. Finally, strx orientations have been
% and joint data.

determined using outc
5.1 Field Evidenc todic ﬁhology

One site i::i?gd’fff e of the study area
displays eviden 13 ' phology (Figure

5.1). Note that the evidence of
tectonic geomo ined in section
4.3, then it is n this section.

acets and a shutter
) E-trending fault
& other two triangular
facets are found INE-trending fault close to
the south of the | 1} 7 triangular facets are
developed in sandstone', :8tone, which is covered by
vegetation. ; of “the facets is about 1.0
km-long and th i 140 m from the
base. Slope of[ r vthe NW direction
with the angle 0 E] '

A shutter r1 e was found between the mountain range
and the b above. The
shutter r gd vﬂDE; eanirfpprox1mately
0.5 km- lon and high, covere by vegetation. This
shutter rldge obstructs two stream ghannels, flgwing from

steeal Powl QLN 1h b L] Verhodold L)t | SNeblenu cor

rldge,qthe fault trace in this area shows left-lateral
fault movement.

ridge have been
trace (Figure 5.2)

From these tectonic evidences, it can be concluded
that the fault trace which contains both triangular
facets and a shutter ridge, should have past movement
with both dip-slip and strike-slip motions. On the other
hand, this fault trace is normal-sinistral fault.
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5.2 Exposures of Neotectonic Evidences

Six outcrops of unconsolidated to semi-consolidated
sediments have been observed to indicate evidences of
small faults, and one of these outcrops also contains
joints and fold. These outcrops are located in the high
terrace (Won-in, 2002, Charoenprawat et al., 1995, and
Chauviroj et al., 1992) which are lying along the
southeastern margin of the Phrae basin. The outcrops are
Ban Thung Charoen (TC), Chom Chaengl (CCl), Chom Chaeng?2
(CC2), Ban Pa Daengl ( Ban Pa Daeng2 (PD2), and
Garbage landfill (GL) Figure 5.1). At these
outcrops, there are ' 8 & truncated by normal
fault. All of thesewd
in the west. Almost
the eastern basin
and Ban Pa Dae
antithetic. Two
Ban Pa Daengl out

] ned to the basin axis
@nd east-dipping to

: t. Ban Thung Charoen
Taults observed are
1d are found at

In this
together with
sediments and ge
described in det

its of sediments
fault-related
each outcrop are

5.2.1 Ban Thung/Chazeen Out ' TC2 & TC3)

This outcrop is "GEes 5'-7Jsf: Thung Charoen nearby
the Mae Man reservoirjo.at/i (reference of 0620714E and

1993124N. The ®ut€rop is a
with two walls
SE-trend and thé

f abandoned quarry
1‘=ll lies in the
sw-striking.

|| -
The SE- tregling wall (TCl & TC2 1h Figure 5.3), is
about 150 m-long @nd 4.5 m-hight A well exposure spterop

e Clﬂ WU INUINGIN

TC1 s i composg d of fo§r tilted dlmentary

w2 SR NI T

locate®l at the center (F1 in Flgure 5.4B) and the other
on the right of the former in Figure 5.4B).
Additionally, there is a horizontal layer that has found
capped on the top of the outcrop not disturbed by these
faults (Figure 5.4).

The other four normal faults cut five tilted layers
of- sediments at the TC2 site. The main fault (F1) 1is
found on the left and the others are on the right of the
main one (F2, F3&F4). Regarding to sedimentary layers,
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there are NW-dipping with SW-striking and 40° of dip
angle. In addition, a horizontal layer which caps on the
top of this outcrop is not disturbed by the faults
similar te PC1 (Figure 5.5).

Besides, on the NE wall (TC3), this outcrop has
observed to be cropped out with dimension of about 10 m x
3.5 m. All sedimentary layers are cut throughout by the
main normal fault. In addition, two minor faults have
been identified in both upthrown and downthrown blocks.
The sedimentary layers in this wall are NW-striking,

inclined to SW with appro: 30° (Figure 5.6).

Lithologic units. :; aracteristic of the
T€l; the TC2, and : cribed below.

5211L1W |

The TCl1l si v . ~‘x ithologic units.
Detailed descripti B5.1. Four units
from top to olock of the main
fault are brief

Site

avel of colluvial
izontal layer with
‘found at the top of

Unit B is served as two ; the top layer and

'- 2 — sed>/of pale brown
g ‘." sits. Thickness
least 2.5 m and

t least 3.0 m;

ﬁﬂﬁﬁnﬁiﬂmﬁ‘és S 5
ELEN ﬁﬁﬁe&uﬂﬂﬂﬂ}% BAGEe =

All samples for TL-dating determination is located
at unit A.

that of the lower ayer is
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5.2.1.2 Geological Structure of the TCl Site

Fault characteristics

As mentioned earlier, all sedimentary layers of TCl
have been truncated by two normal faults except the top
layer, which is unfaulted. The main fault (F1l) is located
in the center of the outcrop and the minor (F2) is in the
left, all of which dip to SE (see Figure 5.4). Fl1 fault

strikes N50E and dip 80° to SE direction with 2.0-m slip.

The F2 fault strikes N40E dip 45° to SE with 0.7-m
slip.

Table 5.1 Lithologi

Location | Unit cription
TC1 A clasts of quartz,
and 0.5 cm medium,
yey matrix, soft.
B
c §.;- , clasts of quartz,
r‘ agﬂg yith 2.5 cm maximum
ssuban _u ar to subround,
il ty ari %, medium hard.
D Palefong 'qf - we clasts of quartz,
chert afid—zo —EoCk —; jments, 10 cm maximum and 4
cm medggﬁkgqmg subangular, poorly
SO 2 » '

— "

;!_—ﬁ—;
b.2.1.3 LiﬁELlogic C . e TCiﬂSite

Four 't 1 £ A observed in
this outcr ﬁ ﬁ j ﬁﬁi individual
units from g lock of the

main fault( is listed helow and on Table 5.

A ﬁ\ﬂ Flaabhd bl ’lﬂﬁ]ﬂalﬂbed o

colluvial deposits with 0.55-m thickness.

Unit B consists of two layers; viz. the top and the
bottom. Both are pale brown silty clay of
floodplain deposits. The upper layer is 2.5
m thick and the lower layer is at least 3.0
m thick.
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Unit C comprises reddish brown very coarse sand bed
of fluvial deposits with the thickness of
01 m.

Unit D is 1light gray coarse to very coarse sand
layer of fluvial deposits, with 0.75 m.

Unit E is composed of pale brown silty gravel bed of
fluvial deposits with the thickness of 0.65
m.

i ) in the same wall as
TCl, thus age of sedimg ts\in/ bp layer of TCl can be

Table 5.2 Lithologis

Location Unit

TC2 A a\ N5 ‘l, clasts of quartz
: c~\ aximum and 0.5 cm
\\ rted, clayey matrig,

B SEGWH & L ‘?& oft.

e Rer»i,{ 'Tf_' coarse sand, subangular,
; atrix, hard.

Lig

e very coarse sand, clasts
S ubangular to
—mm‘ 1ty matrix, soft.

= L.--' f\j

E 7 Pa e geavel jliclasts of quartz,
chert and rock fragmentsy 4 cm maximum and 2

medium, s %gular to subround, poorly
ﬂ u&%ﬁﬂﬂﬂ WaTNg

‘Q*W '] ST 4 B 51

F ult characteristics

Four normal faults were observed in this outcrop
site. All sedimentary layers at the TC2 site are cut by
these faults except the top horizontal layer similar to

that of TCl site. The F1 fault strikes N20E and dip 25° to
SE direction with 1.90-m slip. The F2 fault strikes N30E

and dip 20° to SE direction with 0.25-m slip. The F3 fault
is antithetic, strikes S54W and dip 65° to NW direction



27

with 0.90-m slip. The F4 fault strikes N50E and dip 80° to
SE direction with 1.20-m slip.

~5.2.1.5 Lithologic Units of the TC3 Site

Five 1lithologic wunits of sediments have been
observed in this outcrop. Brief description of the units
from top to bottom of downthrown block of the main fault
is shown below and in Table 5.3.

Unit A 1is composed

fluvial depasi ,)

ale brown gravel bed of
h maximum thickness of

Unit B bB-ﬁI--iity clay layer of
ulated in two
ttom layers. The
A with maximum
bottom layer 1is
at
Unit C is ‘redflighfbokn \s@ndy \gravel bed of fluvial
: ness of 0.90 m.
Unit D is reddif ?fxd”wﬁ ivel bed of fluvial
deposi T ickness of 0.60 m.
Unit E is composed-oO ;ﬁ ; wn sandy gravel bed of
' e of the layer is
5.2.1.6 Ge S c s of thﬂiTC3 Site

: major“lfﬂiﬁaﬁiﬁ‘ﬁ NINO0T. o .

the outcrop, and a minorg reverse F2) and normal faults
pthrown

RIS ey’ TR e
he FJ fault is found cutting all layers up to present
ground surface, with S85E-striking, SW-dipping, 40° of dip
angle, and 1.40 m of slip length. The F2 fault is
observed cutting across units C and D layers. The
components of the F2 fault are E-striking, SW-dipping, 50°
dip angle and 0.30 m fault slip length. The F3 fault is
observed at the bottom of the unit E layer. It has a

strike of S85W with SW-dipping, 35° dip angle and 0.30 m
slip length.
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5.2.2 Chom Chaengl Outcrop (CCl)

This outcrop is located at the right side of Wat
Phra That Cho Hae - Wat Phra That Chom Chaeng asphaltic
road, at grid reference of 0627012E and 1999242N. The
outcrop is abandoned quarry at the hilltop and exposed
with dimension of 25 m x 4 m.

The outcrop was excavated in the SE trend. A normal
fault observed at this outcrop cut across sedimentary
layers up to the present ground surface. The layers are
inclined to NW toward the axis with S50W of strike

and 15° of dip angle ic units of sediments
have been investigated 'Detailed description
of the wunits 1is rsited 5.4, 1in addition,

- %on 5.2.2.1.

summarized deSC shown

Table 5.3 Litho //
description

Location Uni ”Ilm

TC3 A Sts of quartz, chert
‘maximum and 2 cm
\\\ sorted, silty clay
B R Wsoft.
@ y gravel, clasts of quartz,
agments, 3 cm maximum and
gular to subround, poorly

)
3G
ol

D. / |Reddish brown sar el) clasts of quartz,
: ) with 10 cm maximum
m and 3 cm medium, subangular to subround,
.__poorly sorted,‘jilty matrix, hard.

s of quartz,
15 cm maximum

5.2.2.1 Lithologic Units of the CCl Site

Lithologic wunits from top to bottom of the down
thrown block, are described as below:
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Unit A 1is reddish brown sandy gravel bed of
colluvial deposits, found in the top layer
with the thickness of 0.40 m;

Unit B is pale brown silty clay layer of floodplain
deposits, with the thickness of 1.20 m;

Unit C is pale brown sandy gravel bed of fluvial
deposits, with the thickness of 0.30 m;

Unit D is pale brow ,velly coarse sand layer of

HE f the thickness of

Note that, ChegfC o S is composed of all
units list aboyg pthrown block only

Table 5.4 Lithola@ig

Location| Unit

' »\l. A -
‘Wo- cription

ccl 2 |Reddish brown sandy dgravel, clasts of quartz
and rock. f &gn "ﬁ 3ucm maximum and 0.5 cm
med i 1 edy silty matrix,

T<So 11

-

o -

Pale brown sandy gravel, clagts of quartz,
chqr and rock fragments, 8 cm maximum and 3 cm
E‘ silty matrix,

quartz and fock fragmeats, 2 cm magim

AT Y TR Y

qﬂ Pale brown gravel y coase sand, clasts of
E

Reddish brown sandy gravel, clasts of quartz,
chet, rock fragments, 20 cm maximum and 5 cm
medium, subround to round, poorly sorted, silty
matrix, medium hard. ;
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5.2.2.2 Geological Structure of the CCl Site
Fault characteristic

A normal fault is observed cutting all layers up to
the present ground surface (see Figure 5.7). The fault is
N15E-striking, dip-to-southeast, dips to SE direction at

30° with 3.0-m slip length.

5.2.3 Chom Chaeng2 Outcrop (CC2)

left side between Wat
1at Chom Chang route,
reference of 062726E

This outcrop oceai
Phra That Choi Hai
opposite to CC1
and 1999253N.

open-pit excavated
ing normal faults
11. These faults

The outcro
on a hill slope
are investiga
have caused surf

Well-definec.‘ yy normal faults (F1,
F2 & F3) are obseuv SE wall, and the
other two normal found on the left

of the F1, F2 & 1} 8 a5 st ated in Figure 5.8.

Five 1lithologic sediments have Dbeen
investigated in thi ”L: Y / are tilted layers. All
layers have,;:;;;;;&L;_ﬁ;_.m____“_ 30>, to the west.
Lithologic uni¥=descript Chrown block of Fl1
is briefly revealed op to the bottom as
below. Additio 1lly, detailed de cript_bn of the units is
provided in Table 5 S

o2 ﬂl‘iﬂ A T B

On th upthrown blqck of EEFl fault, om top to

TR TN SN TITIE T e

Wnit A is light brown silty clay layer of floodplain
deposits, with CaCos concretion, with
thickness of 1.5 m;

Unit B consists of pale brown silty clay layer of
floodplain deposits with CaCOs; concretion,
with 2.10 m thick;
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Unit C is composed of light gray coarse to very
coarse sand layer of fluvial deposits, with
0.80 m of thickness;

Unit D is light gray sandy gravel bed of fluvial
deposits, with 0.30 m of thickness; and

Unit E is reddish brown silty clay layer of
floodplain deposits with CaCOs concretion,
with 2.0 m thick.

W)A was selected for TL-

- >
5.2.3.2 Geol ; tu

Q CC2 site
Fault chara/ : | 8

Five normas: his outcrop (see
Figurs 5.8). Thr : - 5, are characterized
as splay fault & ISl The fault is located at
the center, the are located on the
dowthrown block " and the F5 faults
are located on of the Fl1 fault.
According to the and® cutting across all
sedimentary layers ground surface, with

strike N20E, dip 35° £6 ~thi ection, and 3.2 m slip.

Note that,
dating determination.

L?Jﬂdj b
The F2 fa thetic o ffight of the FI1
fault. It is Observed—cuttin g G Elwst layers up to
present ground “Gur =,"dip 45° to the E

70 m 5

e F2 fault,
expres sed ilgg e 1 ’3: and the F2
faults, he to that of

the F2 f Strike, dip angle, EEd Sllp leﬂgth of the

: fﬁl}&ﬂm It AT INIRY

and the F5 faults were 1located on the
upthrown block of the F1 fault. The F4 fault is found on
the left of F5, strikes N40E, dips 25° to SE with slip
0.50 m. The F5 fault strikes N30E, dips 20° to SE, and

slip 1.30 m. Both the F4 and the F5 faults are synthetic
to the F1, the F2, and the F3 faults.

direction, and 0
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Table 5.5 Lithelogic units at the CC2 gite
Location | Unit Lithologic description
€c2 A Light brown silty clay, soft, with CaCo,
concretion on surface.
B Pale brown silty clay, soft, CaCo; concretion on
surface.
o Light gray coarse to very coarse sand, clasts
ragments, subangular, well
medium hard.
D / Pl, clasts of quartz,
ragme s, 1.5 cm maximum and 0.4
ang Ee subround, poorly
u §E \ dium hard.
E . soft.
PDL)

5.2.4 Ban P

This outcrop
in Ban Pa Daeng
The

200007N.

on the rig
(Figur
dipping normal

outcrop

qua EC):
dimension of about 5€£E;E7~f

on hilltop, located
ference 062277E and
in NW trend, with

i .

'.-, P

in this outcrop
margins of the
contained a NW-
lting sedimentary

ault cutting across

layers. However, s two top ne y horizontal layers have
not distu The PDL site
comprlsesﬂeﬁg}i gﬂﬁqﬂﬁttlng across
tilting sedimentary layers but two top roughly horizontal
layers are unfaulted similar to#&that of tHRd PDR site

“RRTANNIUARTINE TN E

Elthologlc

unit of sediments and fault

characteristic descriptions of both the PDR and the PDL
sites are shown below, and in Tables 5.6 and Table 5Ty
respectively.

5.2.4.1 Lithologic Units of the PDR Site

Five lithologic units of sediments were observed in
this outcrop,
units are briefly described below:

from top to bottom of downthrown block, the
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Unit A is topsoil layer with 0.5 m of thickness;

Unit B is light gray with mottle brown silty clay
layer of floodplain deposits, with 0.5 m of
thickness;

Unit C is pale brown silty clay layer of floodplain
deposits, with thickness of 2.0 m. This layer
inclins to NW direction with strike S15W and

dip angle 45°;

Unit D is pale \ nd layer, and traces
of some ' #al deposits; and

Unit E compril very coarse sand

B and D.

Location | Unit cription

PDR A )\ soft.
e brown silty clay,
o ”77‘!-‘; hard.
D a€cl gravel, clasts

i

€d, si1ly#

1 cm maximum,
matrix, medium

we SO

hard.

T lRe'Ec&h brown ve%‘ coarse sand, medium hard.

2. 2 Geolo?Tcal Sﬁ&ucture ofathe PDR Siteé

oh bR e R (EREE

A normal fault was observed cut across units C, D
and E and died out below unit B (see Figure 5.10). The

fault is found strike S30W, dip 30° to NW direction, and
slip 3.0 m.
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Joint characteristics

Two main sets of joints were investigated including
NE-trending and SE-trending sets (Figure 5.12). These
joints are found concentrated on the upthrown block of
the fault. Note that joint analysis is revealed in
gection 5.3.

Fold charateristic

An open fold shape had found located on the hanging
wall of the normal faults 'E orientation is defined as
upright and horizontal letcher, 1978) (Figure
5.13). An axial ‘plane a s 185 °/05°, left and
right limb a and 180°/40°,
respectively. An -_1s fold is 100°.

Sedimentary unit geometry consists
of unit C.

5.2.4.3 L# PDL" Site

Three lith 11 s O se s were identified
in the PDL site ] ) see Figure 5.11),
lithologic unitg and below:

ayer with 0.5 m of

thick : :
Unit B comprises 1 with mottle brown silty
clay plain deposits, with

LITAG

e -

[ ; A
Unie € y S clay layer of
floddplain’deposits) With 840 m thick.

All seﬂznentary safiples for TL-dating were

°°”ﬁﬂ BINEUNRIN EJ\

5.2, 4 Geological S?ructure le) he PDL S&}e

Al Wit SWI’TJV g8 e

A normal fault was found cut across unit C, but not

truncated units A and B. The fault is strike N40E, dip 65°
to SE direction, and slip 0.40 m.
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Table 5.7 Lithologic units at the PDL site

Location | Unit Lithologic description
PDL A |Topsoil, reddish brown, soft.
‘B |Light gray with mottle brown silty clay, medlum
hard.
C Pale brown silty clay, soft.

5.2.5 Ban Pa Daeng2 Outdrop (PD2)

This outcrop is lo- ; ween Ban Pa Daengl and
Garbage landfill outc«‘ ] well-exposure abandoned
quarry cut across by™s igure 5.14). Exposed
face of the outcrop ', ; | Grid reference of

) : 8N. The outcrop

were observed. All
0°-40° to the NW
this outcrop is

layers are clea
with strike 195°
provided in Tabl

deposi

Unit B containssbrown - sandy* bed of fluvial
D sand layer of

40 m;
Unit C iiiﬂ OdT S
sl al deposits, with 0. m of thickness;

and ‘

mie B 3#%'3 REN TN (]@ay o

lain dep051ts, m of
thlckness.

ﬂﬂlﬁﬁﬂﬁﬂm BVANLIA e

are 1n the upper part of unit A and the lower part of
Unit D.

5.2.5.2 Geological Structure of the PD2 Site
Fault characteristic

A clearly defined normal fault is cut across all
sedimentary units up to the present ground surface. Fault
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strike N10OE, dip 30° to east direction, and slip 3.10 m
(see Figure 5.14). On the hangingwall of the fault
sedimentary wunits mentioned in section
5.2.5.1 whereas the footwall is found only unit D.

contains

all

Table 5.8 Lithologic units at the PD2 site

Location | Unit Lithologic description
PD2 A Pale brown, sandy gravel, clasts of quartz, chert,
rock fragments, 2.5 cm maximum and 1.5 cm medium,
subround, poo! sorted, silty matrix, soft.

B [Brown, sand \- f’; lasts of quartz, chert, rock
fragmenkxxwr and 3 cm medium, subround,
poorly Serted, si ix, medium hard.

C Brow -gg-m-‘l ly coakse sand, clasts of quartz chert
an o : zimum, subround, well
sor ; a edium hard.

f.ﬂ: \\"&

D

///iﬂ \\ with CaCo; concretion.

5.2.6 GarbageJLand 1ﬁ' - ¢
gey ﬂﬂ_

This outcrop
landfill site of
0627991E and 2001180N., -G

o

m.

The

consists of
direction.
observed,

fault (F2)

out

Two &
1nclu..ng
guk

: iabandoned quarry at the
Ba FDaeHc €a. Grid reference is
s==e;- sion is 7.0 m x 5.0

W-SE trend. It

,;;-_;f_ __________ '?' ine 35° to NW

ormal faults were

: (@i and the right
ng across sedlmentary ayers up to the

present ground surfac

B AN NI NN T e

description

m:fmg Ry A LRLE

a

re

llsted below. In addltlon detailed

ogic Un1 s of the GL Site

Five lithologic units of sediments were observed in
this outcrop
downthrown block of the F1 fault, lithologic units are
described in Table 5.8 and below:

Unit A

is

(Figure 5.15). From top to bottom on the

brown sandy gravel bed of fluvial

deposits, with 2.0 m of thickness;
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Unit B is reddish brown gravelly coarse sand layer
of fluvial deposits, with 0.50 m of
thickness;

Unit C is pale brown gravel bed of fluvial deposits,
with 0.70 m of thickness.

Unit D is pale brown coarse sand layer of fluvial
deposits, with 0.20 m of thickness.

Unit E is pale brown
dep051ts,

'lty clay layer of foodplaln
ness of 1.0 m.

All samples
collected from uni

Table 5.9 Litholgg ' \ . Chusite

determlnatlon were

Location | Unit llllﬁ&tg‘{z Scription

G A \'fn;\"'\:{ of quartz, chert and
~ ¢ 5\ maximum and 4 cm medium,
S5 \-\ silty clay matrix,

B Regdd i §h“bEoy I, gFavell )arse sand, clasts of
qlargz, AN, rock agments, 3 cm maximum,
sub@ou @70 Toun pO0Fly sorted, silty matrix,
medlumS=g =

AT T IR
C _|Pale Brown gravel, of. quartz, chert and

- Eadmeniss om maximung and 3 cm medium,
S ¥ sorted, silty sand

1ma

Pale brown coarse sand,Tﬂgts of quartz chert
apd_rock fragmer‘&j well sorted, silty matrix,

QW’“\ ST TOIRT ‘?‘P’I‘EF‘] 1]

Fault characteristics

Two synthetic normal faults were identified in this
outcrop cutting across the present ground surface. The
faults are composed of the left fault (F1) and the right
fault (F2) (see Figure 5.15). The F1 fault strikes N50E,
dips 45° to SE direction and slips 1.10 m. The F2 fault

strikes N35E, dips 70° to SE direction and slips 1.50 m.
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5.3 Determination of Stress Axis Orientation Using
Geological Data

5.3.1 General Background

Basically, stress accumulation in both around or
within intraplate and interplate regions is the result of
tectonic movement. The major tectonic episodes have
changed geological structures into various forms and
caused some discontinuities in the earth. Orientations of
stress axis activated by 4 prldual tectonic events are
of interest in order tao. ¢ stress field orientation
of each tectonic wWhefa€m or not have changes
through time.

State of
characterized g%
compressional
and the minimu
three types o
stresses in bo

tle wupper crust is
esses; the maximum
ediate stress (o0;)
illustrates common
\f with principle

dy stereograms; (a)
conjugate norma everse faults and
(c) conjugate s inciple stress axes
are indicated b i dct ian dymagnitude of stresses (ois
02> ©:). However, ¥ ‘3 . fields in the
brittle upper crust ,(i Ly, g‘rerated from tectonic
movement but also c=¥sources, for instance,
thermal effects g . Eopegraphy and superficial
ground movements ecker €t™ar., 990 In addition,
stress fields ! X d into two— cpisodes depending
on geological™ fo___f__*______(: 55 | and neostress.
Table 5.10 Gmari ods (geelogical and
geophysical) Q9 determine pa eostréEL and neostress
fields (Steward & Hancock 1994

Detexﬂ%%}ﬁ’a p % 5% ,%fn ﬁs orientation
method erived rom & geological and

geophy51cal data. Howeve¥, the mogt broadly wmsed method

neon PRl 1] Seblogh bld Sbebel @k Lhohl Bl are

colledted from active or other neotetonic fault is
analyzed (Stewart & Hancock, 1994). Nevertheless, the
most powerful way to conduct contemporary stress axis
orientation remains focal mechanisms analysis of
geophysical method (Stewart & Hancock, 1994) . T
contrast, paleotectonic stress axis orientation can be
observed using only geological data.

Noteworthy, in this section, stress axis orientation
has determined by using only geological method, since
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Figure 5.16 Model of noﬁnal(A), réerse (B) anddStrike-slip

Y snaaRiia TRl R

1994).
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earthquake focal mechanisms based on the geophysical
method have been already cited in chapter II.

Table 5x10. Neotectonic and paleotectonic stress
determination methods from geophysical and
geological data (after Stewart & Hancock, 1994).

Determination of contemporary stress axis orientations and/or
magnitudes

Geophysical/geodetic
-earthquake focal mechanisms (fault plane solutions)

-borehole breakout elongation direct ,P/

-hydraulic fracturing (hydrofr
jack'tec

-in situ stress measurements -
(1) strain relief (overcori p
(2) loading methods (e.
-ground-or satellite-bas

r' and triaxial methods)

Geological/geomorphol

n and sense of the slip
triae or other lineations,
e offset of landforms

vector is known
(2) the displacement of

-axial trends of fol

-attitudes of neotectoni intd 0rmed d@t' shallow crustal depths
-long axes of quarry-fl ‘
-offset boreholes

-fault and brittle :‘ 8 S a slip vector is known from

one or more of the offset of gevlogical markers,
or (3) an array of € zone

-aligned dykes in swa
-roughly coeval sets of stylolltlc seams and veins within the same volume of rock

. ﬁetﬁ ﬂ ga,,sw ﬁﬁﬁwﬁ%ﬂﬁf conjugate hybrid joints

AAANT SUMIANEIAL. ...

Analysis

Four groups of geological data have been collected
from the field area in order to analyze and reconstruct
stress axis orientation. These data include a group of
fault data, two groups of joint data and one orientation
of fold data. 14 data of normal faults were collected
from six high terrace outcrops, which mentioned in
section 5.2. The first group of joint data is composed of
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23 joint data collected from Ban Pa Daengl outcrop.
Another group of joint data was measured from Triassic
siltstone, exposed by road cut at the right abutment of
Mae Man reservoir nearby Ban Thung Charoen guterop.
Finally, fold data was collected from a folding exposure
in Ban Pa Daengl outcrop.

A1l of these data are plotted on lower hemisphere
stereogram. As a result, according to fault analysis,
tensional axis (T-axis) was found in the WNW-ESE trending
and compressional axis (P-axis) is in NNE-SSW trending.

Almost all fault datay Iplotted on stereogram are
correspondence, excepted 1| } are inconsistent. Major
strike from this analVs s Fodhd” about N25E. For joint
analysis of Ban Pawbaengl outcrery dsaxis lies almost in

east-west trending® g90r STrikesweam found about N35E

and S30E. Beside ot dnailys ofs Mae Man outcrop

shows approximate ‘-"Z 1S ¢ 'hﬁ%«uﬁ Lastly, fold
e LA AN _;\\\ .

limp attitudes  rg \\q\x in the N-S
trending. All LS

sl arized 1in Table

S.lks

AULINENTNYINS
RINNIUUNIINGINY




Table 5.11 Stereograms of joints,
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faults, and fold.

Joint plane Fault plane

Fold limb

Extension: E-W
Location: Ban Pa
Daengl outcrop

Extension: N-S
Location: Right
abutment of Mae Ma
reservior

AULINENTNEINS

ARNAIATUNNIY

Extension: N-S
Location: Ban Pa
Daengl outcrop

YN Y
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