AusNTRANIRMABuAZAINISITNTasAUUR M NTiguT
' WoudMsZINAS 9.uR5919EIN
ERODIBILITY AND PERMEABILITY OF SOIL IN
LAMPHRAPHLOENG DAM WATERSHED AREA NAKHON
RATCHASIMA PROVINCE

Shuey ysses
IR AN
¥ Qs
VIOYY) FURTUINUN

VyaninusildudmiwamisinmaumdngasuSaanianssurmansiodin
maleAansaulest audsanssudians
antumalulaBwszasuinanangammsaianazl
Unsfinun 2560



M AMMLITAUOIVIIINE 0 ARA HLIAIBNNRA 0N ANARA den ¥

L2/ (%4 1 nlJ' = = g i J g
QmﬁMUﬂﬂﬁﬁWﬁ%a’lﬁlLLﬁSﬂ"Iﬂ’]ﬁ‘J’J‘ﬁﬁJ"UE]QﬂuU‘SL’JWWUﬁQSJu']

LWDUAINITZLNAY . UATIIVEU

ERODIBILITY AND PERMEABILITY OF SOIL IN
LAMPHRAPHLOENG DAM WATERSHED AREA NAKHON
RATCHASIMA PROVINCE

ot

AUl YUsEeS
9 W Y u

TYINA AL

ed

naws ANATIAUN

VAU . e v vesrevasmrouseones o wwaun
)
HiT
RPN 131 P

T T FR——

b2 ]
= ] ==

Usayyriwusiiludruniisvesmsinemunangasusyayininssumansuudin
MAYAAINTsNlEsT AMEIAINTINAIENS
an1UumAlLUlaENIZUNANIIAUNNITAIANTEUS

Un1sAnwn 2560



ERODIBILITY AND PERMEABILITY OF SOIL IN
LAMPHRAPHLOENG DAM WATERSHED AREA NAKHON
RATCHASIMA PROVINCE

RAKBOON CHUPRAYOON
WATCHARAKUL DEESAMER
HARIT SOMCHAROENWATTANA

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF CIVIL ENGINEERING
DEPARTMENT OF CIVIL ENGINEERING, FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
ACADEMIC YEAR 2017



A1AYIIAINTSUTEST AZIAINTSUAENS
do1UumAlulagnszaaunANIIANNIITAIANTEUS

TususaalATHIUNLAY

ot

E 7 = e o 1 q', = - = i l:l 1 g
vdelasenuiiae  AuauUAnIsTIvaIswazAINsTITNTRIRUUSIN UGN
WRUSINSENAY 2.UATSIVELN

ERODIBILITY AND PERMEABILITY OF SOIL IN LAMPHRAPHLOENG
DAM WATERSHED AREA NAKHON RATCHASIMA PROVINCE

unAnwn wwinygy o yuszYs sWanAnYY 57011052
WNEAMTING  Flde siadndnwn 57011147
WYY aiy i TviEinAnwa 57011563
wangns NI IUAn TR
GULTRlLl Ansules
¢ = L3 aon Y
219158NYsn® 91913890 A3UN7

¢l [ = =
219 AYINwTIN | TMasen Augydes

ANLNITUNITADULATINUNLAE a1eila%e

NA.AT.5UNA ARSI

81313899 Az 0 M

A3 AR lwewms 52‘-
A3 3390 fYu ’J.JJW %

AAIAINTsulysIsuUTaILaD

hid

(A A5.01NY LNYSARASS)

FINUNNIAITIFINST LT

st



b v

AANTANSNIABULAZAINTTIITUVRIAUUTIUN LRGN

AINTLNAY JNIAUATIIVEUN

wenyey UTLYs swatnAnw1 57011052
WIENE auaigy i swalndnwn 57011563
WY TYINa QGG swatnAnwr 57011147

9195EAUI N Uy Asum

9197507UTAIN 96.05.980 Hyyises

7 <

Ynrsdnw 2560

UNANED

< & A Y o a g & da o/ o g & dw T °
LU@QQTﬂWUW@MUWﬁWWESLWﬁGLUUWUV]QJF‘YT]Mﬁ?ﬂ"UMLLaSLﬂuﬁ‘UL‘lﬂ LWUNUNAULNYD9AN

v
o 2

g{; 12 s o 1 cl 1 o L= @ v a o
ua Wagansnannagsassv LASNANTITUFAILE Wﬁﬁﬂﬂ%ﬂﬁmﬂﬂ’]’i‘ﬂldﬂa’lF.I’UB»‘M‘I.J']@U D1V

Y v )
i s

Aadymmaeethatu auusdoniudialdgneaidaushi nasamdenindukagiugniis
wiwhlngnoufuilifiuTulugrafvurdnsznd s wuiidugavinanenamensauysniInTy
luanmsssutd AoRdsdudunasdosdinuinuemurefuden) sWavaisuag Anautan
garansreeRL luiiunguuidmssinds Jwiauasswdun snssamnsayiuedinunisin
al o 17 L3 1 = L% A v - 4’
ganaznauial llausylowd Tunistiemasy1101unIeEnIN158NLUULAEIAINT 1D
AIANSIANIUZNITANEY LazAAsRmMUABNISWINatgvesau (K) iutadadmitsluaunis
goydefuaina (A = KRLSCP) @ansaviigndean1s@nsinisgaidadudifianiunmunanis
a0

wanansvesiuta lUlvlunsdnwneassdals AntssTuvesRulunNunAnwdaAtlue10*

§910° URWATHDIUN

ANEARY: ANAIUAIILABNISTRINAIBYRIAY, AINISTNHIUYBNNTURY, dulidnssings



ERODIBILITY AND PERMEABILITY OF SOIL IN LAMPHRAPHLOENG
BASIN, NAKHON RATCHASIMA PROVINCE

Mr.Rakboon Chuprayoon Student ID 57011052
Mr.Harit Somchareonwattana Student ID 57011563
Mr.Watcharakul Deesamer Student ID 57011147

Advisor: Uba Sirikeaw
Co-Advisor: Assoc, Prof. Dr.Uma Seeboonruang

Academic Year 2017

ABSTRACT

Lamphraphloeng basin comprised of slope and valley. It is a tributary of Mun
River. It was invaded by the resort and-agro industry which caused the soil erosion. Loss
of soil surface induced the sedimentation in the reservoir, which reducing the capacity of
the reservoir and age of the Lamphraphloeng Dam. Therefore, this study aims to
investigate the -erodibility and. permeability of soil. In the ' Lamphraphloeng Basin of
Nakhon Ratchasima Province, the amount of soil loss needed to be predicted. The value
of erodibility and permeability are helpful information for a better understanding about
the condition of bare land and vegetation or forest covered area, for the villagers and
engineers. The soil erosion rate (K) is one of the factors in the global soil loss equation

(A = KRLSCP). Permeability. of the soil provides in the range of 10%to 10° cm/sec.

Keywords: Erodibility, Permeability, Lamphraphloeng Basin
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i uie e mAeeinadersivatuwe wilushady safilumsaaeniifisn
Tlunsuaeslvilnaniusasgnshunegnlaneieinmamdenou (De-Air-Water) uag
fothamuildlumsvaaesazsesgnidoniatasilibumieunisngeuiomgsa
ey (‘UﬂaLLﬁjiuﬁﬂlﬁauﬂSﬁWaﬂEﬂﬂ’lﬁﬂ’iSﬁ]’lEJE)Qjﬁ@ﬂmqﬂ) TunswaaauLUY

Constant Head fusaghsdiuninnseiiiiifuasdendueidldisssunnle way

4 1
o =

mndeansvsiuAAnudusueniiladiAssfuaninaidluauiuunnngn uiv
Uaetlilwarnufegisauinaduinnaawluguumeusiay liaganlunis

nagaums1ziluduIneafiasuriuaey viswuaiiseegataghivunzauiugunsal

@ [
o =

negeuluiasfuiinig ihisiaglaemmeieldlunisvaaeuanauiiuss

v |
o a

§55uAN WNd Wi unslausygliihdesannuseglwifiunnaneiusenan

P v a & a A Y v, & 3 My o & =
oumathiuiudafuazyiliilvadiadd) viothanauwila visll ;i 2.1
LanaFnsERuNNsATuvesiu wudlefufidinisi@uliosnin 107 wasAoiudl 1lu

o

ALviuLn



§15797 2.1 ANTIMUNUTELANVDIAUANNAINTTS AT

Degree of permeability Range of coefficient of Permeability, k(m/s)
High >107
Medium 10°%-10°
Low 10107
Very low g Uiy
Practically Impermeable Z10°
gunsnl

1. uwisyngUnsainsvasounsiuaiuriiure i
2. Permeability cell

3. n378

4. WIRNIIUIA

5. s

6. ‘ﬁmj URUINA (vacuum pump)

2.4 JURBDUNITNAADS

2.4.1 F5n15Mea04 Liguid Limit
1. wiasuieeiu Tneldfousmuiufiisliuiidueinia delifudadn o

fisausfudunou Tugnszangean AINUUTOUAIDENAUHIUAYLNTY

No. 40 Uszaund 250 £ 10 nsu

2. asrvaeugUnIaliniesionadsu lasaniziafaaasiu (Liquid limit

device) ADIATIVABUAIINEY YDITLYLANNTLNULDIDIENDUNFBINUNY
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soqlilaingu 1 wuiwes wenlaslddrutatevesdd Unasesduiduma

RPRGIA

3. dauieseslinanhbidfuludensuleundou lngluduwsnaisiiug

= @ 17 | d: v e dv o I =
Wesdndesnou eliUsinuanuiuresiuliguiuly

4. 14iaUan (Spatula) sinduldadlufeneundes ntuleduliizeu lnali
AIUAUIVOIAUNDY ATINANNIUNBUNTDIFGIUTTUIU 1 LTURLUAS
R9R1NUU 1IN15UIAT89AUATINANNEI8TDNLNEDY AQ8AUINTDIAY

(Grooving tool) LENSUMINITIANSAUIUN

) = s o I /e pe v | a & a
5. WAIEAUAIEALSIELELD 2 ASIRDIUNT (120 ASIADUIN) FUATENIAU
P9 2 919@AaUF N1 UussauiulasEey 1.3 Wwudes anUunnaA19IuIuASe
Tun15iA7e Blow count, N) 1@ slunasiany asaisniudnuauasslunig

e i 2 .7} 1 oA ] =
[ANzAITogNUsENIad 30 ~ 35 ASY IINTUUAUAIBL1IAUIINGIY NDIANFDS
Tuusnadiauussauiuyszane 40 nsu Tansztetaudu (Can) wWauild

I = dil’ (-1 Yoo e 2/ = 2/ o ]

WeUsual anudn w@saudmnaulumeneavasteaniivua Wnauly

laludunsudonmdounauiu antulndioveswidoslvidyann

6. wangvadluaudniantes Aanaa1liiaiumviloutdin anuulivimiu
Tumoudi 4 uay 5 vhg Wwulaulgsuuasdunisinizedutey 4 fn
2.4.2 33n15MAaed Plastic Limit
o = s ) = I

1. thAuseg1efiuua1a1nA157T Liquid Limit Useaias 20 - 30 N3y 11U

Dudounau vualduriu gudnans 1 lwufiuns vae 9 neu
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2.

2.4.3

MntuhAuidudufounansousesuds teduuuiunszaniaFeuie
fhile fednsiauisa Tun1saae 80 - 90 Wenreurfi(adeludnemin 1
A%s Lagnduamds 1 Ase whiunsads 1 ien) auduiidneazeridudy
fuuaduiurudnatsdszanm 3.2 fadwns (1/8 1) meluszeziian
Ay 2 unilagaiunsaisuruiaiduvesauladuivislanguuin 3.2

= = =l =] v
fadunsimseul)

'
= = v

’lmuwﬂaaLLa’muﬁeuumﬁuthuquéﬂma 3.2 HadlmsLazidaIu1snnad

e

soluldpnlandaluilsey wans1faTuing LanRutuiuSIuAILTUN

o«
1 a et 2 o ot

gandnA Afawanafin (Plastic Limit) aelmiAuLuLeaalu walunig

aﬂ

1 & o

nduAudIRURRsaBLANS 1 MERYUALE UM uAuEna19Elngnan 3.2

U

L 2 2/
a LT | a =4

fladunsod wanedtfuiulyusuimnnuduitegniaafinanalasn
(Plastic Limit) foadnil adlufudn neunagynisadaaulmidnasnils
sunnzannsanaRuliinuaduruALgnat Wi 3.2 Tadunsuad

AULARSEULANSITUTNRINDF Tan1We USHINAILUT UV IR ULALLIENIN

Wuanawanadn (Plastic Limit)
TRuEuRuieadlalanszdosaunu e lumausunuainuiunsly

AdIRne R uN Ul A YINAILTUAD U 2 D9 4 BnUssunm 2 — 3 ARYN

Ay iefeeldingr HaruaumAlRasANiANataan (Plastic Limit) faty

BNIINARABILUU Falling head

wisniegneiuly cell Tunnwaiazussgaslunuy (permeability cell)
Tngvinisunsauseuna 3-5 44 Wildmnumuiwiulndifsaiuaniweiy
S3TUTIR LATTEIUHURSEUATI(Wire gauze) TIRIUULLAYAIUANIYDIAY
Aeunsldauadlu cell Thdaimdnfuiimuaneu windosnisnaaaufiu
Tneldsegnduluaunm vhldlasnsnaldauadly cell Tidanimdnvesiu
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Fuanau wndeanisnaaaviulavldiiediuluauiy vilalasnisng

cell aslvvuiutulaglivouiiuvaunitasuuiu wazusznaunuya cell

7
o s ]

Aaiy Fregepuiiliagidu undisturbed sample

water
intet

pinch clip
rubber
tublng

top plate

wing nuu—-Qﬁ? stesl wool packing
|
S ad s e
fiat rubber — N i
wire gauze
saciing rings --f-—— JE -
) S e S R 4 ceil body
3 tle-rous m—— (core cutter)
i wg s . v L
sermple — e T T
e ——
» wire gouze
== 771 r_,. : cutting edge
i LAl lEdet 1o NT
et V% ¥ ¢ v V4% T~—perforated basepiate

waoter outist
through pertorctions

JUTT 2.4 daudsenau cell dmiunsvadoukuy Falling Head

i’ﬂﬁummmmqwmﬁuashaﬁu’l,u cell 91ARIVUNNRIA19AI 819 TIAVUIA
Lé’us\hquénam cell A miinvasPuNvas LazuIfI98719U89AUNGD

ungaaulum % water content \denauianasn standpipe Wivngauiu

v '
P

ATV IR IR 1P UAIRs A sUeaed Aundan@aiiuinninily
vaaanliauIaldur uguinateingndn 31nURTI9E0UAITUIA

idurngudnateuaie standpipe #1l9
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UM 2.5 cell viTaipdRudmsUN Mg ULUY Falling Head

trom )
vacuum 7~ = de-airea {‘
gauge -~ ,.r" 1 water supply
“ i-.\unap';m- Lubes > ™
A path e diferent diGMme Lers, 4t
Sy (‘»],;c.h Frans
Rl NP ™ f et
¥ "EE"""JE'Q‘L'uH‘;A"" I e
\ i e s
i ¢ Y il AV ha
mercucy
manameter \d, 218l t il
= == [ (.
i~ T VUL R (T
et .:_ I e
OVEr QW i — 1
T i
3 i
A<
{ timer L
DEARE T i Py i

|

pec e ELer coll ir m——
immersion tonk

U7l 2.6 msdngunsaldmsunisneageuiy Falling Head
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3. slaenAayyi i 188190ue

A\t

Hed

i
o /s =

PR32 M waz K

o U 1

insiegenuly cell lduinaurussadn aAeguy

&

oK

|
]

Tl imsusaag19ay dusufuniiainuduiidil avnlYfl0819
15 24 9luse ¥SeuINNN
thuaeaeens R a1ndugaainiaVacuum Pump) Aaldiun 3

vafvane k anturiinistuadu j annuulawnsestulvigaeinie

|
o o

Tnanaens1m19 WeUsusl vacuum line uag air bleed valves

JuUNTENIUNANGINIIAGY MUILARITIAIDE19AUDUA LA
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4. ¥late R aanuadld Uate K Wiluunu anndulenau M uaude AdU j

84
at = L =l s

Tinlnaidngvaen standpipe TiszAuingeiiesedu hl Iaseduilld

=

standpipe 9nTuYsTINNATTEAUINTIaYEUATIgAYINY h2 Taseeu h2 17

#i standpipe fuans h3 = vVh1 * h2 udadasséu h3 157 standpipe

a

LU

5. dgnldenquiniivatevesnasn standpipe iedesiunissvivevesin

U

v 1
s o

v .= o . _ x
Mntulandu M agisudunan daunnseduiinanaslu standpipe 1AM
J1anensesu hl B4 h3 uazainszau h3 09 h2 msianlnadeaiunse

Asinenulaiiiu-2-3 % wiouturingamgiualuniruy os

NNSANUINUNA

1. anumduenveiu (wet density) ¥t = 2l = g fem3 (t/m3)

Yies mold v

2. ANUMUILURLSYDIAY (Dry density) , ¥a = W 50— g/cm’
V. V(1+W)
o W = dmihduden (wet weigh) 11 cell, g
Ws = drmdnauus (dry weigh) Tu cell, g
V = Yanasnsvesaiegifulu cell, cm?

W = AUAUYDIRU (water content), %7100

3. AATIAIUSYIINGNIaRY (void ratio) , e

Gs*pw
e = =
pa

o Gs = ANURNIUNIEVNINRY

Pd = AUAUILUNVDIAULAS (Dry density), g/cm’

Pw = AINMUNLUUYDUN, g¢/cm?
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W ARATIFAFISTAIVITIAR INI NR Ao MIRAANOR TR RRE RWERN &7

4. Fudszavsanudulaveni (k) 99nn1sMegeu Constant Head (lgaumgil

NAABU)

_Q QL
~ Ait  ATAh

K , cm/sec

W Q = YSunauihdluasnulugianan t, cm?

T = aianlindsunaiui Q, cm/sec

2
/s s 1

A o w T |
A = fuinihasfegnsuitlwaniu, cm?

L = 5zo=lulunnesening manometer Ainalta cell, cm

Ah = nasavesszautiily manometer, cm

5. duusyansartudulavait (K) 290n15vRasukuy Constant Head (9

guNHENAEDY)

2.303alL L hi s
= A e cm
X A At $h2 § NI

v
¥ G I

4 L o VY . 2
b® A = ‘wu‘m‘wu'lmmaﬂmammumuﬂwamu, cm

2/

WUNKLIRRUBY standpipe, cm®

Q
Il

L = manugnvesmeginuly cell, cm
H1 = seeuuilu standpipe VeUZLIUNARD, cm
H2 = seuthlu standpipe wdanE@sanIvaaes, cm

At = nafiseauinananseeu hl 89 h2 | sec

17



s o £ =2 L4 g = a
6. duuszansanudulavesi(k) MNIMAABUNGUNYININTFIU 20 DIFN

CRIGREG

Kao = Ktp_Za

di 1 e a n’.‘ =2 1 9 :’ = n: =
de K, = mdudszAvSanudulavenilufuiigungl T oem

LRGHG
£ = Y 5 a o a
wlganilufiungunnil 20 oeen

= A

Ky = ANdUUTEANTANNY

ALy a
b = ananiinsenhfioumgll T esreadea
= g aj o =l
g = MAUlinve i iaamll T20 asrivaidyd

i ' t ' - @ =
A1 U AR £ ynnsainnsmdirnimilauansdegud 2.8

2.8 nsnismatnuniniengilag

sU
Y
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2.5 Anpnurnmusan1svanatevesiu (K)
Hudatedmilsluaminsgadofuaina (A = KRLSCP) warlunsvaaesiiite
HosmsAnwmeanLAmuienIsnsIanevesiu sdunisiiviuaguindmss
wae SriauasTednn shnsvaaesuudangnislunlamnnsgiu fflaunii 6
WA 817 72.6 WA ALA1Am 1nnan 9 WesisuduielndlAsausliideandi Araau

AINUABNISWINANEUDIRAY (K) @a1u150u1taa1naI1uInis K= 2 e LSCP =1

o 5] 26

o

uaeﬂinuamwﬁm

2]

(USDA, 1965) %38813na17L9371A1A U AINUADAITWINAI8UDIA U

=l oa et’d

ypaUSinamsgadsAulunlas (A) uagArdiinvedreenu (R) Failaunnenany
T udauaAuIkluTedy 8N YEAT uanfuArduinsvzdnagedy
(Wischmeier gy Smith, 1958)

gUnsnluagIsns

2.5.1 aunsal

1. unsnwasassrnsoulovsaldnsiay

st

=i A 1 vV l=¥' 5
anzavizounuldivenuyauLUag

| 2/ '
A o @ =

2
3. (e fulitesesfuUesutinsnouy
4. Jninasinumiegaauln 250 44,

5. ﬁauw%faul,ﬂ%ﬁ’alw«ﬂ’l
252 780135 ANNTNAEULUU Observation trial

1. lowsgaudadoumaiestuvioasunni 6 Wa nie 72.6 Wn

TagldunsAm oI oI IAY

= o/

2. Tupudinzavsounulanuveunuailedn 6 wu.

v 2/
]

3. @adalassuinnonduandalay

3 4
»
° a

4. AURBEININLBISULN 200 — 250 @4, WetueuMInlnaENoU
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uni 3

LRUNIINAADILAZANHUIIUIY
3.1 wwAnluntsneaeulunesUfjuinnis
Hesanfiusegreiituniladuussandnisfuriutiunatsuaneudiam
(k < 10% cm/sec ) [WunI18aziden LazAungnauu19viln I9909vinN1snAdauLUY

Falling Head

3.2 YUADUNITVINGIUY

3.2.1 A M IUGUA N unUSaauIna W ITINAS

Uinmiuiuanens (3U 3.1)

-

3
Lam Phra Phioeng Dam

Google Earth
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s

3.2.2 \ivdunniuiidegaivailumauaudinisarmansyessiu

LARNIAY (5U 3.2)

@ a

A -4 ﬂ] at 1
U9 3.2 LAURUINANUNAIDE

€all

3.2.3 3uunfulagleisnagou Permeability, Liquid Limit, Plastic Limit

Wannd (5U 3.3, 3.4)

gﬂ‘ﬁ 3.3 nsunAuMed1ai Liquid limit uag Plastic limit
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gﬂﬁ' 3.4 MIvegeulUY Falling Head

3.2.0 W3 8ULUaLAYININISNAADIRIAIAINUAINUADNITRINA1 VDI AU LER

Ad (5U3.5-3.12)

JUN 3.5 wseuvuaiundmiunisvnaed

22



JUN 3.7 Udesihawmualay
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JUM 3.9 dnaganounlinaaniniinnisvedng
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A ;n‘n.---lll---nu_-:

JUT 3.11 deglvauiiendmdnazney
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r p-
PHnanhduned
oe1H M.145 dmazmds e, hn¥es o, wasTv@in
2,000
—finuruindo 1,142 J
1,500
=
=2
I
[+
=
3
= 1,000
3
=
=
500
[+]
. EE RN E RN NAENSSEEEER NSRS
nn'»'i'r'i"l"l'?gmin‘-'bn‘f dag aaaaa3gqgaaaqa
ne
A J

U 312 Wmanivtused

MNSUSUAIRENDUNEARINBURITUIN 6 % 72.6 ft? WuRNuivun 1 lenansisnazlaai

o a |

A 28n11 YA R HulsasNunasiannisatanuean lulnsusaudnssinasilauns

il R = 0.478X = 11,7196 Iaeen X vanesausunamimused
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uni 4

WNEN13VIN& Y

Sieve Analysis

10000

5000
80.00
70.00
6000
i som
:é_' 40.00
= 30.00
20.00
F-10.00

10. ’\Xlooo 1.00 010 001

BIAMETER(mm)
SUT 4.1 ATminsnseReRlinguy
Location Soil type A ton/hectare  |Rton/hectare/years|Erodibility factor (K)|  Permibility (k)

1 MH 92.42 537.12 0.17 3.74x10°

2 CL 127.98 537.12 0.24 4.67x10"

3 cl 87.20 537.12 0.16 5.36x 10"

4 cL 110.44 537.12 0.21 5.69x 10"

5 CL-ML 176.77 537.12 0.33 3.11%10"

6 Cl-ML 193,23 537.12 0.36 4.30x10°

A5 4.1 War K (Erodibility) wag k (Permeability)
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UNN 5

dyunanmsAneuazdaiauauue

Legend

@ 14532083°101 831614°
@ 14.802304" 101 B30355"
@ 14 516212° 101 830489°
@ 14516424" 101 B41216°
{} Lam Prva Pniceng Dam

GooglgEarth

Legend
@ 14526109101 737367
@ 14 477875° 101 T85288"

JUA 5.1 UShaiufinaaeumeianuamusen sianaisvesiy

b 1

YN INAdaUNIAIANNAINUABNITNINAIBTB IR UL LA LRt Ul uN U
quinamszndaria 6 Aumishe 0.245 Feaglugreunsgiutufe 0.02 - 0.67 Frn
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2/
= at a/

ANNAIMUABNSIATEYBsAUTuR USRI dIUNTg s USInaAuTuwdAs (A) wag

ANGYHYLA19URY (R ) FILALANANNAIULY WAWAAILAUILUUTDIHY

Permibility (k) & Erodibility factor (K)

0.40
0.35 ®
0.30
0.25 -
0.20 ®
0.15 ®
0.10
0.05
0.00 e o, AN { A
0.01 0:001 00001 0.00001 0.000001 0.0000001

Permibility (k)

Erodibility factor (K)

JUN 5.2 nspnudunussendnee Erodibility way Permeability

=

AYNNFUNUTTENI9AT Permeability (k) Waz Erodibility (K) agdunninfudnil

ANANUTEINNIINITTAIAITUAINUABA TR T un WL T3 nAUTN AR

Tdwduvuihbinsyeasinuuruiatulade
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AMARUIN

SUR W.1 M9 uunvlinAuluy Fine-Grained Soil

FINE-GRAINED SOIL

Fines more than 50%

Pass through US standard
No. 80 (0,425 mm)

LL + PL tests on particl
smaller than 0.425 mm

sieve

es

LL smaller/equal 50

Del me T AW L

T‘“?W‘t

Below

A-line Above

A-line

Inorganic

Organic

LL greater than 50

Determa%

Below

A-line Above

A-line

Inorganic

Organic

31
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A15799 1.1 Soil properties for engineering use corresponding to USDA textural

classes and the USC

USDA textural class USC group Soil properties
SP Fines less than 10 percent
Fine sand
SP-SM Fines 5-10 percent
(0.25-0.1 mm) "
SM Fines more than 10 percent
Very fine sand SM Low plast|crty
(0.1-0.05 mm) ML Little orno ptastloty
SP or GW Flnes less than § percent
SP-SM F ines 5 12 percent
(1-0.5 mm) L~ & 241NN LG b WO N W
SM Fmes more than-12 percent
Loamy-sand SM Non- to stlghtty ptastlc
SM Stlghtty ptastrc
Sandy loam - : R e
S€ Ptastlc
ML SnghtLy plastic
Loam, Sllty loam } . i T Vs ) i N A0 | SN | B [EES—
CL3 Plastrc
Silt ML Stlghtty P astrc
CL quU|d Limlt less than 50 plastic
ML-CL quu|d Um|t Less than 50; slightly plastic
Clay loam, silty clay quU|d limit more than 50; high shrink-swell
CH
loam clays
Liguid limit more than 50; mica, iron oxide,
MH
kaolinite clays
SC Plastic; fines less than 50 percent
Sandy clay loam
CL Plastic; fines more than 50 percent

32



- LL > 50; high shrink-swell clays (for example,
montmorillonite clays)
LL > 50; mica, iron oxide, low shrink-swell clays
Clay, silty clay MH _
(for example, kaolinite clays)

'Liquid limit less than 50; Generally less than 45

il .
percent clay

WNNNQ

eaae A e
ST SHDE

R R R~

&z a Y o [ £ d' =2 R 1 Y o v ¢ v 1%
nanstilwenansianubidmsunisidaunenisfinyintu leygslmilUldusslovinunise
ldnsallasdu dnneinudilvsauUasient waziasw1eddisdnvesena1synaseinistiluly
This material is reserved for educational u$2 only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.
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oSt Uvtﬁuﬁ’mtiwnnwﬂw]uzooml. 5 s 61126 ot
wihesenayle) | wnanlg | PRI | el (Asnau ronfhectae

I | WM 19763 11409 1384 3589 na

1 | L5 1316 310167 (18897 1%

3 191 1115 1809 8103 i

i 330 1815 176,38 10264 104

5 | (ML 381 413 8L 04226 167

o | M| 3% 135,301 W0 1795 1%
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A13749 B.3 HaN1SA@aU Sieve Analysis location 1

Location 1

WEIGHT OF TRAY g 305.83

WEIGHT OF TRAY + DRY SOIL g 405.83

WEIGHT OF DRY SOIL.g 700.00

SIEVES STANDARD ASTM E-11

Sieve No. |Sieve Opening (mm.) | Weight of Sieve (g) |Weight o f Sieve + Soil g |Weight of soil Re{Cumulative Retai|Cumulative Retai(Percent Finer ,%
4.00 4,75 501.35 531.03 29.68 29.68 4.24 95.76
10.00 2.00 480.50 519.56 39.06 68.74 9.82 90.18
20.00 0.85 393.92 413.31 19.39 88,13 12.59 i87.41
40.00 0.425 364.83 382.96 18.13 106.26 15.18 |84.82
100.00 |0.15 329.78 341.26 11.48 117.74 16.82 i83,18
200.00 |0.075 380.40 381.73 133 119.07 17.01 ’82,99
PAN 0.00 580.93 700.00

A9 0.4 Nan1sA@ay Sieve Analysis location 2

Location 2

WEIGHT OF TRAY g 191.52

WEIGHT OF TRAY + DRY SOIL g |291.52

WEIGHT OF DRY SOIL .g 700,00

SIEVES STANDARD ASTM E-11

Sieve No. |sieve Opening (mm.) |Weight of Sieve {g) [Weight o f Sieve + Soil g _[Weight of soil RejCumulative Retai{Cumulative RetaifPercent Finer %
4.00 4.75 501.35 559.38 58.03 58.03 8.29 91.71
10,00 12.00 480.50 593.76 55.23 113.26 16.18 83.82
20.00 10.85 393.92 568.92 61,74 175.00 25.00 75.00
40.00 10,425 364.83 575.38 35.56 210.56 30.08 69.92
100.00 10.15 329.78 601.94 61,60 272.16 38.88 61.12
200.00  |0.075 380.40 687.84 35,28 1307.44 43.92 56.08
PAN 0.00 397.60 705.04

AT W.5 WanN1suadau Sieve Analysis location 3

Location 3

WEIGHT OF TRAY g 187.93

WEIGHT OF TRAY + DRY SOIL g |287.93

WEIGHT OF DRY SOIL.g 700.00

SIEVES STANDARD ASTM E-11

Sieve No. |Sieve Opening (mm.) |Weight of Sieve (g) |Weight o f Sieve + Soil ,g_|Weight of soil RefCumulative Retai|Cumulative Retail Percent Finer %
4,00 4.75 501.35 501.35 0.00 0.00 0.00 100.00
10.00 2.00 480.50 482.04 1.54 1.54 0.22 99.78
20.00 0.85 393.92 397.56 2.10 3.64 0.52 99.48
40.00 0.425 364.83 371.41 2.94 6.58 0.94 99.06
100.00 0.15 329.78 391,59 55.23 61.81 8.83 91.17
200.00 0.075 380.40 505.56 63.35 125.16 17.88 82.12
PAN 0.00 574.84 700.00
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AN W.6 HANISNAFDU Sieve Analysis location 4

Location 4

WEIGHT OF TRAY g 188.77

WEIGHT OF TRAY + DRY SOIL ,g |288.77

WEIGHT OF DRY SOIL .g 700.00

SIEVES STANDARD ASTM E-11

Sieve No. |Sieve Opening (mm.) |Weight of Sieve (g) |Weight o f Sieve + Soil g |Weight of soil Re{Cumulative Retai|Cumulative RetailPercent Finer %
4.00 4.75 501.35 501.35 0.00 0.00 0.00 100.00
10.00 2.00 480.50 481.90 1.40 1.40 0.20 99.80
20.00 0.85 393.92 395.18 1.26 2.66 0.38 99.62
40.00 0.425 364.83 365.11 0.28 2.94 0.42 99.58
100.00  |0.15 329.78 335.10 5.32 8.26 1.18 98.82
200.00  |0.075 380.40 392.65 12.25 20.51 2.93 97.07
PAN 0.00 679.49 700.00

AN N7 WaN1SNAdBY Sieve Analysis location 5

Location 5

WEIGHT OF TRAY g

131,49

WEIGHT OF TRAY + DRY SOIL g i531.49

|

WEIGHT OF DRY SOIL.g | 700.00

SIEVES STANDARD ] iASTM E-11

Sieve No. |Sieve Opening (mm.) iWeightof Sieve (g) |Weight o f Sieve + Soil g |Weight of soil Re{Cumulative Retai{Cumulative Retai(Percent Finer ,%
4.00 4.75 1501.35 501.35 0.00 0.00 0.00 100.00

10.00 2.00 !480.50 492.75 12.25 12.25 12,25 87.75

20,00 0.85 i393.92 399.38 5.46 1954; 17.71 82.29

40.00 0.425 364.83 371.20 6.37 'ZCIB 24,08 75.92

100.00 . |0.15 329.78 346.93 17.15 41,23 41,23 58.77

200.00 0.075 380.40 388,03 7.63 48.86 48.86 51.14

PAN 651,14 700,00

AN N.8 NaNIIRABU Sieve Analysis location 6

Location 6

WEIGHT OF TRAY 13957

WEIGHT OF TRAY + DRY SOIL g |239.57

WEIGHT OF DRY S0IL .g 700.00

SIEVES STANDARD ASTM E-11

Sieve No. |Sieve Opening (mm.) |Weight of Sieve (g) |Weight o f Sieve + Soil ,g |Weight of soil Re{Cumulative Retai{Cumulative Retail Percent Finer %
4,00 4.75 501.35 520.53 19.18 19.18 2.74 97.26
10.00 2.00 480.50 522.92 42.42 61.60 8.80 91.20
20.00 0.85 393.92 476.73 82.81 144.41 20.63 79.37
40.00 0.425 364.83 407.04 42.21 186.62 26.66 73.34
100.00 |0.15 329.78 367.51 37.73 224.35 32.05 67.95
200.00 [0.075 380.40 385.65 5.25 229.60 32.80 67.20
PAN 470.40 700.00
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M99 1.9 Wan1sneaau Liquid limit wag Plastic limit location 1

LOCATION 1

LIQUID AND PLASTIC LIMITS

PLASTIC LIMIT TEST:

TRIAL NO. 1 9 3
CAN NO.
WET SOIL + CAN ,g 73.5
DRY SOIL + CAN g 73.14
WT. OF CAN g 72.26
WT. OF WATER g 0.36
WT OF DRY SOIL g 0.88
% WATER CONTENT | 40.90909
AVERAGE 40.9091
LIQUID LIMIT TEST:
DETERMINATION No. 1 2 3 4 5
NO OF BLOWS 63 45 28 15
CAN NO. 1 2 3 4
WET SOIL + CAN g 777\ 132.04/ 120.13 97.47
DRY SOIL + CAN g 75.62| 129.48|  118.73 95.8
WT. OF CAN ,g 72.26| 0 125.79 - 116.97 93.83
WT. OF WATER ,g 2.08 2.56 1.4 1.67
WT. OF DRY SOIL g 3.36 3.69 1.76 1.97
% WATER CONTENT | 61.90476| 69.37669| 79.54545| 84.77157
Chart Title

100 |
80 |
6011

Axis Title

40
20

84.77157% 54

545455

[
-----

y = -16.04In(x) +130.01"@

10

100

1
Axis Title
PLASTIC LIMIT =40.9091
o s P.l. =37.4709
Method : From the flow curve, the liquid limit = 78.38
FLOW INDEX =
LIQUID INDEX =
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AN W.10 Nan1snadau Liquid limit wag Plastic limit location 2

LOCATION 2
LIQUID AND PLASTIC LIMITS
PLASTIC LIMIT TEST:
TRIAL NO. i 2 3
CAN NO.
WET SOIL + CAN ,g 127.63
DRY SOIL + CAN ,g 127.35
WT. OF CAN ,g 125.79
WT. OF WATER ,g 0.28
WT. OF DRY SOIL ,g 1.56
% WATER CONTENT | 17.94872
AVERAGE
LIQUID LIMIT TEST:
DETERMINATION No. 1 2 3 4
NO OF BLOWS 38 32 25 13
CAN NO. 1 2 3 4
WET SOIL+ CAN g 77.69] 132.93| = 121.06 98.47
DRY SOIL + CAN g 76.55 131.3|  120.05 97.1
WT. OF CAN g 72.26|  125.79|  116.97 93.83
WT. OF WATER g 1.14 1.63 1.01 1.37
WT OF DRY SOIL,g 4.29 5.51 3.08 §r
% WATER CONTENT | 26.57343| 29.58258| 32.79221| 41.89602
Chart Title

50

|
49 :
30, | y = 0.6125x #49,247

20

10

10

100

PLASTIC LIMIT = 17.94872

Method : From the flow curve, the liquid limit =33.9345

P.l. =15.98578

FLOW INDEX =

LIQUID INDEX =
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M99 W.11 wan1Inaaau Liquid limit wae Plastic limit location 3

LOCATION 3
LIQUID AND PLASTIC LIMITS
PLASTIC LIMIT TEST:
TRIAL NO. 1 2 3
CAN NO.

WET SOIL + CAN g 118.63

DRY SOIL + CAN g 118.45

WT. OF CAN g 116.97
WT. OF WATER g 0.18
WT. OF DRY SOIL ,g 1.48
% WATER CONTENT | 12.16216
AVERAGE

LIQUID LIMIT TEST:

DETERMINATION No. 1 2 3 4
NO OF BLOWS 95 34 24 22
CAN NO. 1 2 3 4
WET SOIL+ CAN g 81.16 130.93 124.25 98.34
DRY SOIL + CAN ,g 79.41 129.86 12250 97.24
WT. OF CAN ,g 72.26 125179 116.97 93.83
WT. OF WATER g 175 1.07 1.66 1.5
WT OF DRY SOIL ,g 7.15 4.07 5.62 3.41
% WATER CONTENT 24.47552| 26.28993| 29.53737| 32.25806
Chart Title

407

30

BN\ y =-0.08x +31.642

10 |

0

1 10 100

PLASTIC LIMIT = 12.16216

P.l.=17.47984

Method : From the flow curve, the liquid limit = 29.642

FLOW INDEX =

LIQUID INDEX =

39




M3 W12 NaN1INegEau Liquid limit wag Plastic limit location 4

LOCATION 4
LIQUID AND PLASTIC LIMITS
PLASTIC LIMIT TEST:
TRIAL NO. 1 2 3
CAN NO.
WET SOIL + CAN ,g 97.2
DRY SOIL + CAN ,g 96.69
WT. OF CAN g 93.83
WT. OF WATER g 0.51
WT. OF DRY SOIL ,g 2.86
% WATER CONTENT | 17.83217
AVERAGE
LIQUID LIMIT TEST:
DETERMINATION No. 1 2 3 4
NO OF BLOWS 45 23 21 18
CAN NO. 1 2 3 1
WET SOIL + CAN ,g 83.59 130.55 122.62 98.6
DRY SOIL + CAN g 81.12| 129.47 121.26 97.45
WT. OF CAN ,g 72.26 125.79 116.97 93.83
WT. OF WATER ,g 2.47 1.08 1.36 1.15
WT OF DRY SOIL g 8.86 3.68 4.29 3.62
% WATER CONTENT 27.8781| 29.34783| 31.70163| 31.76796
Chart Title
33
32
.
30
29§
28 v=0.1528x +34.643
27 W L. QL o
1 10 100
PLASTIC LIMIT = 17.83217
Method : From the flow curve, the liquid limit = 30.823 Pd, ~12,99083
FLOW INDEX =
LIQUID INDEX =
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A9 W.13 WanIvagau Liquid limit ae Plastic limit location 5

LOCATION 5

LIQUID AND PLASTIC LIMITS

PLASTIC LIMIT TEST:
TRIAL NO. 1 2 3
CAN NO.
WET SOIL + CAN ,g 105.57
DRY SOIL + CAN ,g 105.19
WT. OF CAN g 103.34
WT. OF WATER ,g 0.38
WT. OF DRY SOIL g 1.85
% WATER CONTENT | 20.54054
AVERAGE
LIQUID LIMIT TEST:
DETERMINATION No. 1 2 3 4
NO OF BLOWS 45 42 26 23
CAN NO. 1 2 3 4
WET SOIL + CAN g 775 133.7| = 121.03 99.32
DRY SOIL + CAN ,g 76.18| 132.16 120.2 98.18
WT. OF CAN ,g 72.26|  125.79|  116.97 93.83
WT. OF WATER g 0.92 1.54 0.83 1.14
WT OF DRY SOIL g 3.92 6.37 3.23 4.35
% WATER CONTENT | 23.46939| 24.17582| 25.69659| 26.2069
Chart Title
27

26

24
23— — -

¥-=-<

10

0.111x+ 28.634

100

Method : From the flow curve, the liquid limit =25.859

PLASTIC LIMIT = 20.5405

P.l.=5.3185

FLOW INDEX =

LIQUID INDEX =
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A199 W.14 Hansnaaau Liquid limit wag Plastic limit location 6

LOCATION 6
LIQUID AND PLASTIC LIMITS
PLASTIC LIMIT TEST:
TRIAL NO. i 2 3
CAN NO.
WET SOIL + CAN ,g 35.7
DRY SOIL + CAN ,g 85.22
WT. OF CAN ,g 82.39
WT. OF WATER ,g 0.48
WT OF DRY SOIL ,g 2.83
% WATER CONTENT | 16.96113
AVERAGE
LIQUID LIMIT TEST:
DETERMINATION No. 1 2 3 4
NO OF BLOWS 62 42 30 18
CANNO. | 1 2 3 4
WET SOIL + CAN ,g 79.16 132.24 1 2B 101.47
DRY SOIL + CAN g 78.04 131.18 121.95 99.94
WT. OF CAN ,g 72.26 125079 1D6C9E 93.83
WT. OF WATER g 1.12 1.06 1.2 1.53
WT. OF DRY SOIL ,g 5.78 5.39 4,98 6.11
% WATER CONTENT | 19.37716 19.66605 24.49799| 25.04092
Chart Title
1307,
25
20
15
10
3 y=-0.145x + 27.654
0 =S —- -
1 10 100
PLASTIC LIMIT = 16.96113
o P.l.=7.06787
Method : From the flow curve, the liquid limit = 24.029
FLOW INDEX =
LIQUID INDEX =
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MM {.15 NAN1TNAFDUMAN Permeability wuu Falling Head

Location 1

FALLING HEAD PERMEABILY TEST

SOIL SAMPLE DATA:

DIAMETER ,em 10.5 WT.OF SOIL + PAN g 7976
AREA .cm2 86.54625 WT.OF PAN g 6200
HEIGHT(L) .cm 15 WT.OF SAMPLE IN CELL .g 1776
VOLUME em” 1298.19375 WET UNIT WEIGHT .g/cma 1.3682
Y%WATER CONTENT 33.18 DRY UNIT WEIGHT ,g/cn13
AREA OF STANDPIPE (a) .cmz 0.1134

FALLING HEAD TEST DATA :

TEST NO. hl(em) h2(em) TIME (sec) | TEMPERATURE®| K1 (cm/SEC)
1 9.3 438 328 29 3.9639%10"°
2 9.3 48 325 29 4_0005x10'5
3 9.3 4.8 327 29 3.9760%10"°
Kt (average) 1980110
Ko (Cm/sec) 31841107
A1 W.16 NaA Permeability tiiias Location
Location | Soil Type |Gravel (%)| Sand (%) | Fines (%) L.L P.L. P.I. K (cm/sec)
1 MH 4.24 12.77 82.99 3.44 40.91 37.47 3.74x10°
2 o 8.29 35.63 56.08 1.96 17.95 15.99 4.67x10™
3 cL 0.00 17.88 | -8212 | 532 12.16 | 17.48 | 5.36x10”
4 1 0.00 2.96 97.07 4.84 17.83 12.99 5.69x10”
5 CL-ML 0.00 48.86 51.14 15.22 20.54 5.32 3,11x10°
6 CL-ML 2.74 30.06 67.2 69.89 76.96 7.07 4.30x10°
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