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This report presents the resultsj of an investigation on t{the -
_relationships'between terrain characteristics and natqré of aggregate deposits:
in Chiang Mai Basin. Agricultural soil maps of Chiang Mail Province, compiled
by. Department of Land Development, were used in selecting appropriaté study
areas and soils in the area of Mae Rim, Lat Ya and Tha Yang soil series,-

" totalled about 500 square kilometre, were selected.

Steps of 1nvest1gat10n 1nclude. aerial photograph interpretation 3 -
field investlgatlon of terrain conditions and soil proflle, laboratory Lesting
of engineering properties of soils. Black and white aerial photbgraphs,iseries
NS.3, scale 1:15,000, and mirror stereoscopes were used. Soil profiles were
studied from'sections of road cuts, side of borrow pits and natural cuts. Only
samples of potential soil aggregates were collected and tested in laboratory.

‘ The Mae Rim soil series is an old alluvial deposit in high terrace
which have been intensiﬁely eroded. -The so0il “profile is typified- by
alternating layers of'gravélly and fine grain soil inwhich layer thickness and
pattern of interbeding are highly varied. This variation can be related with
such . terrain characteristics as drainage density and pattern, slope form and'
surface texture. Englneerlng properties of soil from the gravelly layers,
however, do not vary 51gn1flcantly.

Soils in the Lat Ya and Tha Yang series, ﬁhich are weathering
products from clastic rocks, occur as colluvium deposits or residuél deposits
on slope of gently undulating hills. Properties of soils vary with their parent
rocks  which are either sandstone or shale or shale-chert intercalatioﬁ. The
deposits may be covered with fine silty sand alluvium up to about 1.0 m. thick.
Variation in soil conditions can be related with such terrain characteristics
as type and nature of vegetation covered, ground slope and altitudef .

At the altitg%&ﬁ‘betWEEn 330-370 1. above mean sea level, there
appear to be certain similarities between all the soil series investigated.
Ground surfaces are usually of broad convex form, gently undulating .with
surface slope between 2-4%. Laterltzatlon occurs in the soil proflle and large
trees coverlng the areas are poorly SroWT.

Beside establishing relationships between terrain ‘characteristics
and -soil conditions, potential sources of soil ageregate in phe area studied
were mépped.using'the relationships established. quether with the maps is a
summary of properties of scil aggregates from the various sources. These

information will be very useful to the construction works in Chiang Mai basin.
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. : convex top dry Dipterocarpus fine ... | light of than Sm. overlying fine layer, sharp contect boundary, small
[7¢ ] oy A dendrit Y v SRafp C ] R
ol Mr-HC rolling phase 360-5€0 13-26 29-72 | 39-72. - enariic smogth tenses of fine in the gravel profile, ocgasicnally weak from cementing -
] . » J. . i verdical toe . | . __ forest Li1-12) -. |- gray T tumyrsTeRyer ¥ "™
(1T @ - . ’
[7+]
= - - l . . : . ‘ MAE RIM STRAIGHT SHARP . Strongly undulating tecrcin; Thick
® . 300-300 . L dry Dipterccarpus fine dendrifi medium ‘ gravel profile with large lenses. or pockels of fine, occasionaily :
| Mr-SS rolling phase 18-25 |22-59 | 50-u9 | slraight enciilic rough weak Iron cemenhing in the gravel and fine laysr. : ’ 31-40 35- 41
1y - 340-400 forest {i0-12) gray ‘ . . -
< A | N B , N .
-3
H ) . TR MAE RIM IRREGULAR . Gently undulating to' undulating terraln; Thin
-rolling - to broad convex| dry Dipt fine-coar paralle! | medium 0
) . 2rocarpus se ! )
Mr. IS ) 300-380 3-7 3-2| 24132 . Y . arp to N rough gravel layer less than‘ 2m. thick cverlying fine loyer. 23-8% 3553
undulating phase ° . to straight forast {z-12) | cendritiq gray : '
dry Dipterocarpus for- . . .
_ A es)tr "é’es scoﬂ?er coarse parallel | tight . :lAE R!:l TREﬁuu.m nf;u;r. Flar.n; gonﬂ_yk undul:niing !terr-':ln,f
- Mr-ifF undulating -phase 340-360 | 2-4 1-6 | 46-242| stroight very common coqonf . -~ to . rough ayer.of ailty fine sand less than Im. thick overiying layer o - 49 40-52
, ais 9 (-4} dendrific gray qravel, high degree of iron cementng in tep Im. of grovel layer.
gr - :
; ~ T " —
. . . RESIDUAL SOIL FRCM SANDSTOME AND SILTSTONE . Clayey to silty
¥
Lundulﬂ'fmg hill - . - . z0c- convex to rather dense dry e gray to toarse , coarse raock frogment .with some laterite nodulet up 'a 2m. looze
Rs-3S i 370-400 20-30_ 2-16 trai int &-8 dendritic d th fhickneas, usucily up to 20cm. mux, size, sometime covered with fine 25- 96 . +5~33
and colluyium 500 | -siroight Dipterccarpus forest ark grayl  smoo 1o very fine sand laysr O.4m. thick. ,
m i - . .
'é‘ ) . convex to rather dense - dry laray to [fine to coarse RESIDUAL SOL FRCM INTERCALATED THIN BEDCED CHERT AND
% Rs-CH small  hill 320-400 10 4-20 |%0-100 ) Drpfgroccrpus forest, s dendritic ' SLATY SHALE ! Clayey to silty coare rock fragmants{with soms« 6 - 40 47- 68
: - byt very common bush . Iron-oxide earichment), up lo 2m. thick of mors, usually up to 5.0¢m.
straight - y dark gray]  smodth :
g . ] trees ) 4 ' max, size, always covered with Hne sand to siit [oyer of O.7m. tnick.
a .
< i hill i ) @ H LATERITE DEPOSITS IN SANDSTONE AND SILTSTONE ENVIRONMENT ©
4 undulating hill 200- convex i fina ; ! ]
g ‘- ' dry Dlpterocnrpus - : . Claysy to sqndy laterite layer, 0.5 2.0m. thick, on weathersd sandstone )
N Lt-38 . 330-370 20-30 -4 forest with 2-3 gray ! . 29-83 3558
Z © | and foot slopse 500 broad orest  wilh & . smooth bed, large Souldert, up ta 20¢m.dia. and hard pen are comman, may _
= - dwarfish trees ‘be covered with fine silty sand !0 fine sand layer less than O.4m, thick,
(L) " ;
g ) _ 500~ convex, dry Dipterocarpus : fine, LATERITE DEPOSITS IN SHALE ENVIRONMENT . Claysy to sandy laterite, I-3m.
‘:E LffSHI undulgting il 330-~370 10-20 -4 forest with 1-2 gray hick, on grey to yallowish brown clay layer, hard pan ars common, aften 16-72 38 - 47
el 300 broad dwarfish trees smooth covared with silt toflne sand layer, Q.7m. thick, :
) ) gentle  slopping 500- convex, dry Dipterocarpus fine , LATERITE DEPOSITS N SHALE -CHERT ENVIRONMENT : Clayey fo silty - P
Yy uip p ]
Lt-SH, 330-370 5-10 -3 ‘ forest with [ gray laterite O.5-1.2m. thick, on grey to ysllowish brown clay fayer, hard pan 30-71 . - 4%5=53
terrain 800 broad dwarfish 1 - smooth are common but net extenslve, often coversd with siit to fine sand :
warrish - irees i layar, O.7m. thick.
Note ® Common traes height in dry Dipterocorpus forest on Mge Rim Series is about 3-5 metefs,
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Gray Podzolic

Gray Podzolic

i/ Regosol

Red Yellow Podzolic

Hydromorphic Gray

Red Yellow Podzolic
to Hydromorphic

- Loany sand to sandy
clay loam,few iron
nodules

Sandy loam over sandy
clay loam to clay,few
iron

.and manganese

nodules at depth

Loamy sand to sand to
sandy loam, few iron
nodules at depth

‘Sandf loam over sandy
clay loam or clay loam,

Medium Terrace

Medium Terrace

.

Medium Terrace

‘Medium Terrace

common manganese nodules

Sandy loam over sandy

clay loam, common iron
aﬁd'manganese.nodules

at depth

Sandy loam over sandy

clay loam to clay

Red Yellow Podzolic

Red Yellow podzolic

Reddish Brown
Lateritic

Sandy loam over gravelly

Medium Terrace

.

Medium Terrace

High terrace

or gravelly clay loam to

clay.

Sandy loam over sandy

High Terrace

~clay loam or clay loam

2-8

2-8

2-8

1-4

-8 -

2-16

2-1% -




HARY . i7s tmiy fnunsiu asalifus AmEREY
ﬁm@ﬂﬂﬂnﬁnq Reddish Brown Clay loam over clay,’ Residual from 2-16
' Lateritic- common iron concretions shale
ﬁugﬂﬁ1u1u . Red Yellow Podzolic Gravelly sandy loam ‘Residual from 4-20
‘ over gravelly or very sand stone and ’
. gravelly clay loam quartzite with
. T some phyllite
and shale
- et i - ; .
Augaanangn Red Yellow Podzolic Sandy loam over sdandy Residual from 4-16
’ clay loam or gravelly sand stone and
clay - quartzite with
some phyllite
and shale
Auy A Jufin Regosol Loamy sand over gravelly "Residual and 2-5
: 5 loamy sand coiluvium from
granite
funalanag Reddish Brown Clay loam over graveliy Residual and 4-16
Lateritic clay. colluvium from
granite
Hﬁiunanuaq Reddish Brown Sandy loam over gravelly Residual and 4-16
fiufi tinaan Lateritic sandy loar to clay loam colluvium from
Auunsin .granite
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Anpae7awniagay Mr-Be (Mae-Rim ¢ Broad Convex Slope Form) 4

R . - . . . !:M

TERRAIN PARAMETERS
' Tone ' : light gray i2)

L3}

Texture very smooth - . \iw
10.21-20,02% m. average 16.04 m. ‘
broad convex - .
moderételyﬂsteep t.o steep (14.123-35.91%)

"mode ratety long (51.91-108.51 m.) 1o

Gully and valley form : V-shaped, sharp form

Local reliefﬁ

L1

Slope form

[

Slope steepness

L1

Slope length

_ Drainage patiern subparallel dendritic "~ \\ . 'iﬂ

6.67-31.05 km/km” . I

.

Drainage density

Density type : fine-medium density (37.5-112.5 m) : L
_ - ' 23
.DRAINAGE PATTERN i‘
| \ |
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_ ABWUMN 1.2
AnEe 18 wniNg0) Mr-SC (Mae-Rim : Smooth Convex Slope Form)

TERRAIN PARAMETERS
' Tone '

medium gray () - S

Texture- smooth

19.86-30.05 m. average 25.52 m.

"

Local refief.
convex

steep 123.23-44.42%)

moderately 1oﬁg {60,45-130.78 m.» -
V-shaped, sharp form' . o

s

Slope form

[T

Slope steepness:
Slope length
Gully and valley form

"

- Drainage pattern : parallel . |
: " y\ Y} o i

Prainage density : 7.32-7.98 km/km - _ ﬂ

Density type : fine-medium density (37.5-112.5 m W

_ . . |

} @

DRAINAGE PATTERN : - J ' ﬂ

. o T

_ J :

L e f'{ ) 4 - }

P I e
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o . AN o3 -
& 5ﬂﬁm¥ﬁaﬁﬁﬂ?ﬂau Mr-HC {Mae-Rim : Convex Top, VErtlcal Toe Slope Form)

IEE&IV PARAMETERS
Tone

light gray (2)
rouch
12.01-25.91 m. average 21.01 m.

" Texture

'

Local relief )
Slope'form , : convex top, vertical toe.

steep to very steep (28.87-72.12%)
noderately long
combined V-U shaped

dendritic g

11.45-12.50 km/km"

fine-density (30-67.5 m)

Slope steepnesé
Slope lencth ‘
Gully and valley form
Drainage pattefn

e

Drainage density

Density type

DRAINAGE PATTERN | S |

LAY

B Ry
SLOPE FORM : Half convex Q1opes, the upper parts are smooth convex, -
~ lower part nearly vertical and have 1rregular‘eurface

the




. A@En 4.4
ANuNEIwNlIgES Mr-SS (Mae-Rim : Straight Slope From,.sharp Pesks)

TERRAIN PARAMETERS

Tone

medium ¢ray (2)
Texture - : rough
17.92~25,02 m. average 22.07 m.

straight, smooth

(1]

Local relief

. Slope form

Slope steepness steep to very steep (21.98-59.42%)
Slope length "moderately leng 150.22-119.17 m.)
Gully and walley form : V-shaped, sharp form

Drainage pattern - : dendritic’
Drainage density . £'10.55-12.60 kn/km”
Density type : fine density i(67.5 m?

- A S, 1 - \
\ s, }_\, . N o N \_j’" ) ‘\.) L ~ ™ i
v ALK \ woinNg Y D L/ . < !
N AWM T T - TN !
}\J \"‘\ } < \ ) > - ‘\.‘\ 1 v Yo, ( ]
L% N ST i |
:_/ -.\. AN \\f V‘_ - ‘{) v / Q N
g N A e WY, oY D ¥
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SLOPE'FORM : Straight smooth slope,'sharp peaks. : .




. ANANHIN 1.5 _
Y AnwsTasAlnEf Mr-ISS, Mr-ISC uaz Mr-IBC
iMae-Rim : Irregular Slope. Sharp to Broad Convex Hill Top)

TERRAIN PARAMETERS
Altitude
Local relief

almostly 220-400 m. above msl.
2.90-7.56 m. average 4.95 m.

medium gray (3] ﬁ

Tone :
Texture : irregular
.Slope form : broad convex to straight b

~ Slope steepness gently sloping to mederately steep’
_ B (2.03-2.1T%) . - |
_Slobe 1ength ' _short to moderately long (24.43-132.00 m»
Gully and valley form : Véshaped,ﬁsharp form
: pinnate, dendritic
2.25-12.20 kn/kn” - o
medium density (150-180 m)

"

Drainage pattern -

Drainage density

Density type

DRAINAGE PATTERN -

SLOPE FQRﬁ : iMr~ISSi irregular slope, sharp peake

% -
Ts.00-21iT°%




DRAINAGE PATTERN : (Mr-ISO)

~
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[+] 300 m,
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SLOPE FORM : Mr,ISC) irregular slope, convex top

N RO

SLOPE FORM : (Mr-IBCY irregular élope, broad convex top

730k B3 44m, . L i
are-pesm |
I

5.08-0.23 %




- ameuan 7.8

ANEE 1A nNEEE Mr-1F

TERRAIN PARAMETERS
Altitude
Tone -
Texture
Slope form |
Slope steepness

Slope 1ength

Gully and valley form
Drainage pattern
Drainage density
Density  type

DRAINAGE PATTERN

(Mae Rim : Flat Irregular Surface)

almostly 2320-380 m. above msl
light gray (2 '

" o

rough

1.57-4.22 m. average 2.71 m.

[

: flat or almost flat to gently sloping
(1.07-6.40%) . '
short. to moderately 1on§ {48.04-241.71 m
V-shaped,” soft form
idendritic:Fogsubparallel[

: 1.57-4.23 km/kn~

medium density (75450 m)

LX)

LX)

' H . FRR Y
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— ___\\_ . -y N \ : | (' o
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N \ { ! i y}
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{---\ 0 . 300m {
[ = m— —=— m———
SLOPE FORM : Broad gehtle-undulating, nearly flat .
j 48.04-24;.71!!\. X [ : 1

1.OT~8.46 4.
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ATOHN 9. T

AnNuREiEGY

Rs-55

(Residual Soil From Feldspar Bearing Sandstone and Siltstone)

TERRAIN PARAMETERS -

Altitude

La3

T0-400 m. above msl.

stream gradient

Tone : ‘medium gray tone (5)

Testture : medium to coarse, slightly ifregular' to
irrecular, wniform, even but may be
uneven in'place \

Local relief : 10-30 m..

Slope form_ : convex-straisht, concave at foot slope

Slope percent : 4-16% '

‘élope length : more than 200 m.

valley form - :-sharp V-form to gentle V-form

Drainage density : 5.6-7.6 km/km2

Drainage pattern : dendritic R

Stream Spacing H éenerally more then 0.2 lkm., rather high

SOIL PROFILE
THICKNESS [m.) |
R e R TR - L e |
. 0000850 020850 550
Ll oeR8 250,00 2p600 0600
¥ 52 0 ooﬁ C‘o & WEATHERED g go 200 00000 0.5-20m.
B S0 0t 0t ot88
.' "'.;‘.:_!‘.'.-,‘:4..1.'..-' I -..I " .- : Lt ._ .: .v M '- . - ‘i
PR R y R BT ' !
' B Bt . |
LRI i
cplen el e :
?. .t :-. oY !




AAEUIN 0.8

Anuasiniagiy Rs-Ch (Residual Soils from Chert and Shale)

TERRAIN PARAMETERS

Altitude
Tone
Texture

Locai relief
Slope form

Slope steepness
""Slope length
Gully and valley form

"

.

230-400 m. above msl..

mediun to dark gray tone (8-9

medium to coarse, rather. irregular and
uneven '
5-10 m. "

narrew—convek on the top; almostly
straight'51ope '

4-18 #

100 m. or less
Opened U-form

0-5.2 km/kn"

Drainage density

Drainage pattern : dendritic
Stream spacing : 0.1-0.2 k.
L4
SOTIL PROFILE
THIGKNESS (m)
= V:GJh&U?"”'”—?;frﬁ?ff?Tl'ffﬁTTf. -0.40 m
'-": '.1.'1"‘-i;: -1 r'l—EINE -SA.?-JD' Sl ,lr'i,l}i.l -.__IT?-!‘.-!'- p-o40 m
ot R R SN TRl
O T — 0 TWEATHRED 1t T 9 = ) !
gD Rk Lo — 0.50-2.00 m.

C POl — e m g Bl 2




amecan 1.9 S R

" Ansesning@y L4-Sh (Laterite Deposits in Shale,,Shale-Chert Environment.) |

“TERRAIN PARAMETERS

Altitude N : 220-270 n. above msl. : l
Tone . . ' : medium gray i5-T) S :
" Texture 1 fine to medium, smooth even. common iree
_ _ _ crovns and slightly irregular in place, : ‘
Local relief :.5-20 m. ‘
- Slope form : wndulating, smooth-gentle-broad-convex S
Slope percent T 2-4% .
Slope length ' : 0.5-0.8 kn. ‘ . ’ |
- - 1
valley form : gentle V-form \ : |
2 . . I
Drainage density : 1.5-1.9 km/km _
. i
Stream spacing - : more than 0.2 k. |
i
i
SOIL PROFILE ¢ | . _ !
‘ THICKNESS (m.) :
. et ety BT - . |
TSI, TR SN e e e O saom g :
Sl —i—i e, LS g B0 5 - 0.40-1.20 m. ‘
oPo P.o.og ’O ! 1
©-0.40 m . s ;1|
0.40- 3.00 m. :‘
i
i
.I:i
i
|
I
B I I\
THICKNESS (m) ; B
i - I
0-0.50m | i
0-0.50m. !
0~ 1L00m. !
|-1
|
; i
T ! i
—em L 0T me IOFea 0T T AT, T 2.00-4.00 m. i i
=y — !le='soFT MasSIVE LATERTTE':_:'"__ﬂ: [ "
e e Ty | L [ | e
W e T Es 202 e | |
20=— FpT = T =i e o

— e — G A — - g—




TERRAIN PARAMETERS
& :
Altitude
Tone
Texture

Local reliéf
Slope form

Slope steeb ness
Slope length
Valley form
Drainage density

SOIL PROFILE :

NN 9. 10
AnvuemiNgfy Lt-SS .
iLaterite Deposits in Feldspar-bearing Sandstone Environment.)

"

LX)

230-370 m. above msl.
gray tone (47

fine to medium, slightly irregular dug to

several tree size
20-20 m.

hroad, gentle, slightly convex
-7 %
0.2-1.0 km.

2.09-2.51 km/Xm"

THICKNESS (m.)

5000 OO, P05 R 683 o-
E-aoavea eraveL S0 280,085 030 0-0.50 m.

{e n.‘. seiBert l‘-'!."... A0 '..'o'
ol SANDSTONE ¢« .6 "ov a v, * 2 A

sty 0-0,.70 m.

oSO




. A@EAN 71,11
o z 43‘% &t -, < Va.u M BF‘.)
Fnuae g0 GNINUNARNANE AUNTI8as L DIARIAN1TTINN BANEEN DML

TERRAIN PARAMETERS

220-340 m. above msl.
generally less than 10 m.
light gray to medium gray to dark gray

Altitude
Local relief

. e

Tone
medjum to coarse, irregular. . even

L1

Texture

Local relief generally less than 10 m.

straight. to concave
1-3 %

Slope form

"

Slope steepness
. Slope lensth

TERRAIN PARAMETERS
_Altitude '
Tone

Texture

Relief
Slope form

Slope steepness
Gully and valley form

Drainage density
Drainage pattern
Stream spacing

.generally 0.5-1.5 lkm.

- ANAMIIN T 12
L= <4 * =Y oy i o oL =, .
AnuREa \i%ﬁﬁ‘l%\‘lﬂﬂﬂ‘%ﬂﬁ’!ﬂ fsiLAiE LA ﬁﬂmmmnwa‘%mmt-jw;a L Ll

"

"

320-280 n. above msl. .
light gray to dark gray tone

coarse, irregular, uneven, common

scattered drak tree crowns in light
gray back ground. -

generally very.low (K 10 m.y

convex at top then concave irregular,
roughly concave on foot,

generally less than 2%

deep, narrov, V-form, always lateral
erosion. .

very common surface drainage

coarse dendritic

30-200 m. or more
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