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In present day, coastal area in Thailand were suffered from erosion processes
resulted from nature as a strong wave during monsoon season and from human activity as a
construction at the coast. As it damages affect the community businesses, tourisms, assets,
living places, and workplaces, so, people are interested in coastal erosion problem in

Thailand.

The objectives of this study is to investigate the coastal change before and after the
construction of coastal protection structures such as seawall, breakwater and jetty. This
study has done by using aerial photographs and satellite images to analyze erosion rate for
each year, and then comparing rate of coastal change before and after the construction of
the structure, Beach profiles were carried out and beach sediments also study for identified

coastal geomorphology and physical properties, respectively.

The result shows that beach in the study area is characterized as a stable coast.
Before seawall construction, zone 2 has the highest erosion rate about is 0.51 meter per
year while after the seawall construction, zone 2 has the highest erosion rate about is 0.15
meter per year. In conclusion, the construction affected the coastal depositional and
erosional pattern in the study area. Erosion rate in the area that is adjacent to seawall is

higher than the area that is far from seawall.
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fault) uazseuLdaunanINTAReURIENRUS (strike-slip fault) (NsuNSWeNTose,

2551)
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1350000

1300000

1300000

500000 550000 600000

500000 550000 600000

JUN 2.2 uanaununssaling 110 aninusearudsius (nsunswegnsssel, 2551)

10

0000S€T

00000€T

00000€T
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UNi 3 AU (Methodology)
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3.2 NMTEITIVNAAUN

maivteyaninawu Ussnousmenisinudeya 2 wuufie nstiuteyadnuyaeiiui waziiiu

Toyasietamgnau
Nufid1979 Suiiudeya UUAE
gmfunyla 14 wewdneu 2559 4
g1fungla 8 NUAMUS 2560 3
Uujaueiain 8 NUAWUS 2560 3
Uruvauen 8 NUAMUS 2560 3

A13797 3.1 wansan1uil Tuil wasdwiudiegeiiiudeya

3.2.1 NMFINTLAUBIENIA (Beach profile)

Mytnsgiugema fie Maivdoyadnuaeiiundny denisindnvasusnave)d
Ussinaluniianiumeioea Seloyanliazuandnuaeaugeuaseninnseiutivea
TwsenAInINLarANNaInduYemg dansalilszneunsiinnunisivdeuiuasinuzves

evaludagdule

nseennAawInluiui 14 wowinieu 2559 wag 8 NuAWUS 2560 levinisinssiuay
a1ATUVIVIALLUTNAUNUNAN Y 593 3 USa A 1. USianivenisesinunsla mesudiea
wilovasnAungla 2. Ui thwrjaueain 3. Ushnamematiuleuen lagldgunsaindesd1siaia

seaU (Total station) 88 Sokkia D IASNBULANUAIATUVDINUNANYLABLLIS TngdnsIaly

1Y
o ¥ a

YILIANURWER 9198INATI WY SeRutTu-unas U 2559 UShanenandanin

U5EAIUASTUS UaINTURNNANERNT NOIYINLTD
322 msAufegamenauiuRii1ena (Sediment sample collection)

AENDUNURITEMIALULAAZUS NNz anwzLanNaA19nulU ABTin15ARTUNA ANNNANLY
WsensRUsEnaurnIngnauluusazuSatiug Wumuturamenou wavndsnulunsninznouan

AYAUA

Taen1sAudIogenznaunuRllun1seannIeauNtuiinmsAvlulufRInAueils Inewiu

19U AS98Y 5 LWAT LavlAuASIay 500 N$U SIUTTIvNA 12 F9ge waziAuiieg1ensnay Nil

Y

[ I~ gj a o 1
anwULLJUTUEA 1 AI9819



A B
C D
E F

JUT 3.1 uanansiiudeyaninawiy Sui 14 ngwdniew 2559 Usndiuenites
A-C : wansnsiiudeyamenaesd133inseau (Total station)
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= I

L% = a A
E - wansanwauziufiilenasluneiiauile
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16



17

3.3 MATEiluioaljusnig (Laboratory Analysis)

PHIINLAUAIDE1NALNDULAD TUNDUADUIADNITIATIERFUTANIINEATNVBIREN Ul UL

¥ '
a

=1 ay a 4 [l < gj 1% dy
aziuy Blunsieseiuuadu 3 Junounsil
3.3.1 MFWATILAMAINTNTEEFIVUIAEIARZNOU (Grain-size analysis)

wsesdlefldlunsmainisnszateadivasnenounldluviesujiansusenausie

LAS DIV A58 Sieve shaker

AOUFAIBEN RLIGIPLERN

sUN 3.2 uansgunsalildlunssuiumsiianeiuinnzneu
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A, TUABUNITIATIZINITANVUINVDINLNDU

thsegnadleulugou (Oven) oufisly 48 daluslneusvana Tugangd 60 ssriwaLdoa
Wioliursatn antuthdednznouiiuisainugs Tudnhwinietudesievimanisdnuin
vawmznou Inedsuszana 400 nsu thanldlunsunsadnuuin (Sieve mesh)
10,18,35,60,120,230,PAN $11011915514389 A.S.T.M mﬂﬁ?uﬁﬂsqmmumaﬁ’mmmiﬂ’mumﬂ%"amﬂw

(Sieve shaker) Ttnanuszana 15 Wi Wsleg9nznaunlaluwiazty wunlddnunasiiodetiimin

nduduiinalunsstuiintoya
9. JURBUNITATUIUAIRILUTNIEDR

n53veilunsAumAINITnsTaeiveuAkinAzNoU LagAmMsanRoue) 1935

Moment of method Fadudsnteuldiumily wunzdunisaniunilsegiesiuiuuin Tasdl

[

JUNDUNIY

[%
U o

TukIN NM3ANUANNVTnvesitegndavaLdlaensendeayaadlunisstuiindmiin

!
= a

Faradulasidusaniviinaznauniavun kastesiviinasauda@andulasidunann

YIAUNHENOUNIAUALYULA N

A1519% 3.2 meé’aasmmiﬁuﬁﬂﬁﬁagaﬁmﬁﬂmaqLﬁmmﬂauﬁmumﬁﬁmLﬁaﬂuﬁa
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nuuldaimtnvaassg1slunaaul 3

a. dunousioly guaniwiinvesmenauusazaun (W lunaduil 3) e Midpoint (D
Tupodul 2) wdldnadils (0 x W) aslupeduil 4

b. MAMATINIBIATILUSIUADALY 3 WAy 4 LAISNATINYB (D x W) A W agla
Tuud? 1 Faviduan Mean

c. 11#1 Mean il¢ ausean Midpoint (D Tunedutl 2) udldnadnsadlunedul 5 &
:Juen Midpoint deviation (D-M) 1A Midpoint deviation llanfda 2,3,3 udqld
Adildadluresd 6.7.8 auaisu

d. a1 W lumedumiil 3 @mﬁwmﬁleﬂuﬁmﬁ 6,7.8 muasunaalamilaadunedus
1 9,10,11 U

e, MIANATINVOIROAUIT 9 FremnaTINves W (Roduid 3) axldmluuudd 2 34
AaA1 Variance

f. Yeluusd 2 (Variance) wmesinitgesazldidualumusi 3 Seonn

Standard deviation



A15199 3.3 kAR NUUTINATNIERRYRIRENBY (11 McBride, E.F., 1971)

A15199 3.4 ANFILAAINITATLIUAIAIAILUINIED RV ANZNDUNNIUNITFATUIALED

11 McBride, E.F., 1971)
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3.3.2 MTIMATIERANWUENNNEAINVRIRENDU (Physical properties)

anwaennmenmilssdiuremenau fie Anunauuy wasguivedanenaudsanune
wianidufiuenfiannugueswesiina NN wagsresiiiamatnuasige lnegaindaegned

fuaviSouiisuiugusanasgiu Aduunugilunsimsziassildunugives Powers (1953)

Very Sub Sub~ Well
angular Angular angular rounded Rounded rounded

UM 3.5 wAALEUEINSUSERUANwAEN N8N MY RdinnEnaY (Aidn Power, 1953)



3.4 ANFIATIEHIINANAIYNIDINALALAINAILIINATITEL

v A & v & & P Y a aw
LLEJﬂﬁﬂ%@yjamqmﬂWLﬂ‘Usﬂ@HaUUﬂ LLa%La@ﬂLLNUVW]A‘LSmUﬂ'ﬁ@']\T@QWﬂ@

JUN 3.6 wansyadoyanignuuwmudiiivdeya Ineiden Google map image WuununnIgIu

N, N15ASeNARNUTA1NN198lu Base map
° Y & A y .
9. NANTAINEUBEARUANUNF8ENZLa (Shoreline)
A Wisueunmsdsuwdassyning 2 Viieasradudnsinisivdeuudaslugagaantus
1 WSeUuigumonsINTSUAURU AT LI DUAS 19N WS LA ULAL A IAS 19 AN AU
= A A
AauluNUNANY

- a o A a a & A
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uni 4 Namﬁmi’lzﬁ“ﬁaa&a (Result and interpretation)

4.1 HanN13INTLAUBIYNIAN

KA INNsInsERursmnaglisenuilagunsmiuansgusiwesea Inedinsinsedu

[

YIYMANILULUITERU LAZWUIAIY 3 USLaLlaNandll

1. UShnufensesniunsle

P - 01 viguszausinziathunae = 0

1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105110115120

N3N 4.1 kansgusememaUsIneAunsle

UM 4.1 wananisiwdsuwdasaniniiuiigeAnwisnaungle
A WAPIANTNHUNNITODNNINAUINTUN 14 N¥ATNIEY 2559

B LAAANINAUTINITORNAIAAUINTUN 8 NUAUS 2560

[y [y

*yansndendugaiidaiieniu

q
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2. U Uuraueisi

P - 02 isuszausitngiatunanes=0

HTL

MSL
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ LTL

60 65 70 75 80 85 90 95 100105110115120

v

_'1%) 5 10 15 20 25 30 35 40 45

N3N 4.2 Uanagusememauan Uiuredsi

JUT 4.2 uansnsinmgveanthauy

3. UShanenaUiulauen

P - 03 wiguszausineiathunae =0

) 5 10 15 20 25 30 35 40 45 50 55 6

NI 4.3 uanagusNMEMAUTIAYIEMIATIUUBeN
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4.2 HANNITIASIEAAL NDUNURIUSIUTIU

dlethdayanslasginuaniiniinieninvesdanznouundesziiuseuiioy

Tanasail
4.2.1 MyiATERvundiangnay (Grain size analysis)

Tunsheszivunvesdanzneuazldaady (Mean) wazAndosuunnsgu
(Standard deviation) ¥asianenaulndunuatuNIsHUlAAIUILAE3S Moment of

method #9%

- Wentworth, 1992

A157197 4.1 LARLNUIINISLUSIUIARENBY

- Folk, 1974

A519% 4.2 LAALAMNNITHUINITAATUIARENDY
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1. UShnufiunaenss anfunla

UsnuenAungla azneulivuiawde 2 - 2.5 phi eglutimaeuinasiden (Fine

sand) Wudiulng wazlinsfnvuinAeudneineg (Moderately well — Well sorted)

LANDWARD SEAWARD
3
z 25 FS
o
@ 2
% 15 MS
B
o
> 05
0
0 1 2 3 4

Station

NINN 4.4 WARINANITIASIZVNITARTUINAENDU USUB1IAUNE LA
2. U turlaueis
a 4 | 1 IS = . [ 1 =
UShadujangall agneuiivuiniaie 1 - 2.5 phi aglugimseguiunansiimsng

azldum (Medium - Fine sand) wagdin13AnauInAoud1sh (Moderately well sorted)

LANDWARD SEAWARD

3
£ 25 3 FS
% 15 MS
29
3
= 05

0

0 1 2 3 4
Station

AN 4.5 LAPINANITILASIENNITAATVUIARENDY U%nmﬁ'mvquwh



28

3. UM WIATIUUDUON

USnuthujsuziel agnaullvunaaie 2 - 2.5 phi egludimsgagziden (Fine sand)

wazdin13AnIUINARULIIR (Moderately well sorted)

LANDWARD SEAWARD

3
f_i 2.5 ° Py ES
.é 1.5 MS
B
3
> 05

0

0 1 2 3 4
Station

AN 4.6 LARINANISIATIZVNITANVUIANENDU USIUUIUUDUBN

4.3 Wan15AS1ZINsUAsULUaUTINUNve I el La
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wUaiud Taganansautseanunle 4 Usian As
a ‘NI a 0’.// 1 1 =
U3 1 (Zone 1) UsnAsinaasUouen auianasdln
UK 2 (Zone 2) USHINNAARADILN FUNIAGDIY LI
a dl a Q’Jl 1 ! 1 = ﬂ:l
UK 3 (Zone 3) UTINATLARADIVILZLAN AUDS WwIAuNgle
a dl a gj 1 QIJ = 1 !
UK 4 (Zone 4) USAsAlIAUNElA AufswIniiedany

4

TP UINITIATIERNsUAsuwlasdenunvneilaveia wiseandu 2 Aefeva
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AN 4.7 A LEAITASINISAALNE/dzauiivesiunsnelamzianauinisasis

ABNINUAAY LAUS 1-29

AN 4.7 B @n9dnsInIsnmwene/asauieaslunsazusunauinisasna
AWNNUARY TUUSLIEUN 1-4
ansNIiay/avauivasiundnviadslunsasusnuaiUlanad
USNUN 1 (Zone 1) Ianwauen1SaLausInIgens1 0.51 wnsaal
USNUN 2 (Zone 2) Tdnwuen1sNAwneaIgsns 0.40 wnsaal

USNUN 3 (Zone 3) UaNwuLNISHANEA8MT 0.24 LWnsaal

Ui 4 (Zone 4) Tanwaen15azaumInleensi 0.05 LWnsaal
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Transect line

anIMIiAEIY/avaumvesiunAnwiaaslunsiasusnaasUlanad

FRsneinany/azansa FRsnnainny/azansalaae

-1 0 1 2 -06 -04 -0.2 0 02 04 0.6

1 -

0N UA WN R
m N -

HI

Zone

29 B
AN 4.8 A LAAIDASINISAMLYNS/ALAUAIVDINUNT 8N IanaIin15a519
° ) A v A
ALWINUAAUY LFUN 1-29

AN 4.8 B LARI9ASINISAPLYN/dsausitedsluniazusnunaslnisasna

Auwwaiuaau TuuSua 1-4
USNUN 1 (Zone 1) I8nwauen1SaLausInIgens 0.31 wnsaal
USNUA 2 (Zone 2) Tdnwuen1sNAwnEaIesns 0.04 wnsaal
USNUN 3 (Zone 3) Tanwauen1sHANEA89ms1 0.15 wnsaal

Ui 4 (Zone 4) TanwaeN1SaLaumInIe8ns1 0.35 LnSAaU
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4.3 MSUTIUEUANINANUNDT

JUT 4.7 uansan niunasenisuluanniseannmaauiu 2 A

A, C, E: uansdnuwaisnuiluniseanninauiy Juf 14 wgwanieu 2559

[

B, D, F: wansanwaueunlun1seanninauy Jui 8 nuaiius 2560
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unN 5 aﬁﬂi'\aaﬁqﬂwa (Discussion and Conclusion)

TuuniinannansiIeuisusns NS naIE el wazSeuiguNanIsIAIIEnEnay

(Sediment analysis) Ingldvistayaninene uazdoyaniaauilunisusznauna

5.1 1WIBUIBUN1TINSEAUTIEMIA (Beach profile)

P - 01 wizuszausineiathunae =0

&
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NI 5.1 wansgusememnusaneAunsle

P - 02 wisuszausitngiadunanes=0
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NI 5.2 uanagUIMEMAUTIIN Uruvjaueis

P - 03 iauszauinsiathunane = 0

) 5 10 15 20 25 30 35 40 45 50 55 6

n519N 5.3 uﬁﬂﬂzﬂfqﬂﬂﬂﬂﬁﬂﬂU%Uﬁu%ﬁUﬂﬁﬂﬁﬁUﬁQUQﬂ

Uhamematiuauzuansdnuasnsinwizdaauign Tnsuanuiudnvaey
A Y a y ' & & a A A = oA o
nswWaguseauluiuine veaeilmela dananmiuiluuiuindedadldnvaeanuaindu

Y9V NYVMIALDENINUIN LLaﬂ:ﬂﬁmiLLamU%L’JmﬁQﬂﬁmLmzasiw?j’mﬁ]u



33

5.2 WS8UNgUIUINRENDY

LANDWARD SEAWARD

3
z25 : FS
% 15 MS
2
3
= 0.5

0

0 1 2 3 4
Station

NFINN 5.2.1 WARIHATINAITIATIENVUIARENBUUTIIN Uuvjausialn

PNNFIAAIENYUEATNBUNTTWIA N5 18azBundaU1una1e (Medium - fine sand)
1 a dy g ! Y] a 14 ! Y K
LANAN9INUTINIUTAN Y 8ndungle uazusiu drudeuendaldnuuzaznauegluvuin nsie
a8 (Fine sand) wansdanaanuvasnduluusnautiuaz Juinnindnassusnm &9

ADAAABINUNNTIATIZTITANNNITIASLAUYILAA
=2 .
asunan1sAne (Conclusion)

10919 3 NFINLAAINTUTIULTB UGN BUEAUAIATUIIBMIAIINYARNINT 3 USLIN T2

o a =

daunaladn ndnwiusin g1aungle Ianuaiaduiiign wavndnwiusian Uiujausidn Iaw

9 9

anadugegn TiuiainsiansdnvuensinIzntfuegetnLIY

INMTAATIERVUARENOUNURD USIenAungla Falvuinnznousgluyie nseasden

(Fine sand) way AN13AATUIAABUTINANNA (Moderately well — Well sorted) LanStanaILUDs

[ '
=4

A4 a v & A v I a v ] | aa I | = a
ﬂa‘LW]LSUWQWUW%QUQEJWJ'TU5L'J§UU']1JVN§J3L3J'] wm%mﬂmzﬂauagiumﬂ NS18UIUNANDIALLBYA

(Medium - Fine sand) uagiin15AnUUINADUYNNA (Moderately well sorted)

NNIMnanignsInsazaudalaedsluiuifng suiusnudiuendungla (Zone 3) &
anwarnsiaezdoaninunatiuaus (Zone 2) wandliiuinvuiavemznauyienn

A11130UDNANUUANANYDINAINUATUNIIFUTIATIUNAN W6
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Feandeyatsiwiiianunsaasuranisinwiaaninlasiail

¥

1. Nun@EnwIne 4 Usiu Wumelanziaiuu asanin (Stable coast) Li19937n38ns1n1g
avausiagluig -1 s 1 wassed

2. ANYUENNNIENTNYBINENBUANNDLHIUSEUTIBUANUWANAIIYBING I UVBIAAUNIG
& 4 y 1% a N I = Y d & v y
funmeilmeziald lneusnuningneuvnalnguansdadenuvesniuiidigueil

! a A =3
WNNIUTNNRgNaUYLALAN
3. anwzrauRanga Yusgiuanvaueneesaiine luusnaug Insusununany
Y Y Y oa v a 1% = ' Y
gnauANan vz tuiiugungiiuluuinasumilevewnaunsla e1iluauge
fundny Mliusnaiundnuiidnvasdundngeeudumema Inednvaugni
HNTlANgeRus 5 wns Tuusnadiamilovesenfunsle warAss anmINEaNToEY

HIBAURIUTIUARBIUBUDN UAAIANYALAINGURRAY 0.5 LUAT
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Toyanyinseaumemausneaunzla Tui 14 wewiangu 2559

32N AYUEIRN
WA | 998ds (m) | seduthvziaiade (m)
camera 0 1.754406
1 3.0409 1.863106
2 8.0837 1.862906
3 10.5067 1.520806
4 14.4936 1.170006
5 19.2614 1.070406
6 22.71956 1.129406
7 26.2691 0.804906
8 30.3432 0.496406
9 34.7215 0.414606
10 39.7774 0.856806
11 45.5481 -0.13679
12 49.4079 -0.25439
13 53.4132 -0.32539
14 58.3469 -0.37299
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J2HEAN AUEIRN

Winw | gededs (m) | siuimsiaeds (m)
camera 0 2.058471
1 2.3628 2.12227

2 6.5837 2.04097

3 8.2673 1.81857

4 12.7826 1.47297

5 17.1272 1.14647

6 19.736 1.11757

7 21.1354 0.99797

8 24.07 0.75357

9 27.6965 0.67547

10 31.7959 0.64067

11 36.2349 0.52627

12 40.7364 0.28787

13 44.7221 0.02797

14 48.4703 -0.07133

15 52.7979 -0.10293

16 57.6032 -0.15333
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28N ANGIAN

inw | 908198 (m) | seduimeiaiads (m)
camera 0 2.429085
1 3.4196 2.288585
2 8.1775 2.158885
3 11.6704 2.138985
a4 12.5166 1.304885
5 17.4649 0.902085
6 24.562 0.620685
7 29.4467 0.674185
8 35.3982 0.576785
9 40.294 0.281785
10 44.7091 -0.09842
11 50.3909 -0.65462
12 57.6463 -1.07392
13 65.3591 -1.14532
14 70.7462 -1.22392
15 79.1447 -1.31212
16 86.0658 -1.35332
17 92.5495 -1.30142
18 99.2232 -1.14572
19 104.7698 -1.24192
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LN ANEIAN
inw | 98198 (m) | seduimziaiade (m)
camera 0 2.102778

1 1.9343 2.088878
2 6.8942 2.074378
3 13.3613 2.046278
a4 15.9275 1.804878
5 20.3689 1.375178
6 25.0729 1.053678
7 31.4149 0.864878
8 35.7921 1.022178
9 38.3642 0.850978
10 42.2945 0.931478
11 46.0356 0.565078
12 51.1424 0.195678
13 56.6201 -0.21932
14 60.9094 -0.59262
15 65.1398 -0.81542
16 71.5063 -0.91452
17 77.6632 -1.03792
18 83.3766 -1.11552
19 87.9217 -1.16242
20 94.3286 -1.17392
21 98.463 -1.16232
22 103.8799 -1.17352
23 109.6917 -1.04772
24 114.6757 -1.09262
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Grain Size Analysis

Sample: AKD 1-1
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 400.034
Container
Mesh \ Weight ~ Container (g) Soil () %W (f)
+ Soil (g)
#5 0 0
#10 0.406 0.1017429
#18 14.719 14.735 0.272 0.0681627
#35 14.713 16.711 0.436 0.1092609
#60 14.723 18.802 36.453 9.13506
#120 67.991 226.233 324.634  81.35273
#230 112.875 278.423 19.276 4.8305329
pan 112.63 181.87 17.568 4.402511
Total 399.045 100
%Weight loss 0.247229 %
Mean
Mean [ (1st moment) 2.5367051 (phi) f sand
Sorting
Standard deviation (2nd moment) 0.5841173 (phi) 0.1992968 2nd***
Skewness (3rd moment) 0.8995393 Skewness
Kurtosis (4th moment) 9.8626005 Kaurtosis
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Grain Size Analysis

Sample: AKD 1-2
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil ~ 400.325
Mesh \Weight ~ “OpA"T SRR sail (@) oo ()
#5 0 0
#10 3.773 0.9455074
#18 14.719 14.735 0.600 0.150359
#35 14.713 16.711 4.428 1.1096493
#60 14.723 18.802 69.977 17.536117
#120 67.991 226.233 296.192 74.225213
#230 112.875 278.423 3.150 0.7893847
pan 112.63 181.87 20.996 5.261562
Total 399.116  100.01779

%Weight loss=  0.3020046 %

Mean D (1st moment)
Standard deviation (2nd moment)
Skewness (3rd moment)

Kurtosis (4th moment)

2.3732624
0.7833071
-1.140184
10.148177

Mean (phi) f sand
Sorting (phi)  0.4806137  2nd***
Skewness

Kurtosis
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Grain Size Analysis

Sample: AKD 1-3
Soil
Beaker g @beaker 0
Actual
Soil 400.025 Soil 402.575
Mesh \ Container  Container
Soil (g) %W (f)
Weight (9 + Soil ()
#5 0 0
#10 0.056 0.0140335
#18 14.719 14.735 0.041 0.0102745
#35 14.713 16.711 0.494 0.1237956
#60 14.723 18.802 63.438 15.897455
#120 67.991 226.233 321.984 80.688644
#230 112.875 278.423 7.082 1.7747372
pan 112.63 181.87 9.157 2.2947287
Total 402.252  100.80367
%Weight loss = 0.0802335 %
Mean L] (1st
moment) 2.4021086 Mean (phi) f sand
Standard deviation (2nd moment) 0.534074  Sorting (phi) ~ 0.1523366 2nd***
Skewness (3rd moment) -0.067077  Skewness
Kurtosis (4th moment) 7.4626442  Kurtosis



Grain Size Analysis

Sample: AKD 1-4
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 401.162
Container ~ Container
Mesh \ Weight Soil (g) %W (f)
(g) + Soil (g)
#5 0 0
#10 0.000 0
#18 14.719 14.735 0.025 0.006265
#35 14.713 16.711 0.192 0.0481149
#60 14.723 18.802 31.968 8.0111266
#120 67.991 226.233 344.700 86.381235
#230 112.875 278.423 2226 05578318
pan 112.63 181.87 21.178 5.3071709
Total 400.289 100.31174
%Weight loss = 0.2176178 %
Mean L (1st
moment) 2.5303656 Mean (phi) f sand
Standard deviation (2nd moment)  0.5473392  Sorting (phi) 0.163972  2nd***
Skewness (3rd moment) 1.8996394  Skewness

Kurtosis (4th moment) 10.021969 Kurtosis



Grain Size Analysis

Sample: AKD 1-5
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 401.127
Container  Container
Mesh \ Weight Soil (g) %W (f)
() + Soil (g)
#5 0 0
#10 0.753 0.1887005
#18 14.719 14.735 1.833 0.4593467
#35 14,713 16.711 5354 1.3417033
#60 14.723 18.802 79.066 19.813805
#120 67.991 226.233 297.093 74.451002
#230 112.875 278.423 6.237 1.5629816
pan 112.63 181.87 8.293 2.0782117
Total 398.629 99.895751
%Weight loss = 0.6227454 %
Mean [ (1st
moment) 2.3106962 Mean (phi) f sand

Standard deviation (2nd moment)  0.6613063 Sorting (phi) ~ 0.2892064  2nd***
Skewness (3rd moment) -1.437287 Skewness
Kurtosis (4th moment) 8.7508512 Kurtosis



Grain Size Analysis

Sample: AKD BL
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 400.394
Container Container
Mesh \ Weight Soil (g) %W (f)
(g) + Soil (g)
#5 0 0
#10 0.001 0.0002506
#18 14.719 14.735 0.009 0.0022554
#35 14713 16.711 0.139 0.0348332
#60 14.723 18.802 26.637 6.675187
#120 67.991 226.233 343.747 86.142415
#230 112.875 278.423 15.185 3.8053352
pan 112.63 181.87 15.321 3.8394166
Total 401.039 100.49969
%Weight loss = 0.161091 %
Mean D (1st
moment) 2.5470802 Mean (phi) f sand
Standard deviation (2nd moment) ~ 0.5078374 Sorting (phi) ~ 0.1309707  2nd***
Skewness (3rd moment) 1.8814007 Skewness

Kurtosis (4th moment) 10.357364  Kurtosis
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Grain Size Analysis

Sample: AKD 2-1
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 400.881
Container  Container
Mesh \ Weight Soil (9) %W (f)
(9 + Soil (g)
#5 0 0
#10 0.031 0.0077414
#18 14.719 14.735 0.054 0.0134851
#35 14.713 16.711 0.281 0.0701725
#60 14.723 18.802 27.536 6.8764016
#120 67.991 226.233 363.701 90.824888
#230 112.875 278.423 2.289 05716184
pan 112.63 181.87 6.550 1.6356926
Total 400.442 100
%Weight loss = 0.1095088 %
Mean D (1st
moment) 2.4675484 Mean (phi) f sand
Standard deviation (2nd moment)  0.3796235 Sorting (phi)  0.0547091  2nd***
Skewness (3rd moment) 1.2367726 Skewness

Kurtosis (4th moment) 18.587027 Kurtosis



Grain Size Analysis

Sample: AKD 2-2
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 400.753
Container  Container
Mesh \ Weight Soil (g) %W (f)
(9) + Soil (g)
#5 0 0
#10 0.692 0.172809
#18 14.719 14.735 1.637 0.4087983
#35 14.713 16.711 4.664 1.164713
#60 14.723 18.802 84.629 21.133897
#120 67.991 226.233 295.498 73.792959
#230 112.875 278.423 2.136  0.5334106
pan 112.63 181.87 11.321  2.827126
Total 400.577 100.03371
%Weight loss = 0.0439173 %
Mean L (1st
moment) 2.3081318 Mean (phi) f sand
Standard deviation (2nd moment)  0.6552742 Sorting (phi) ~ 0.2813645 2nd***
Skewness (3rd moment) -0.894372  Skewness
Kurtosis (4th moment) 8.6428173  Kurtosis



Grain Size Analysis

Sample: AKD 2-3
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 401.642
Container  Container
Mesh \ Weight Soil (g) %W (f)
(g) + Soil (g)
#5 0 0
#10 0.953  0.237987
#18 14.719 14.735 3.609 0.9012541
#35 14.713 16.711 10.235 2.5559257
#60 14.723 18.802 77.124  19.259718
#120 67.991 226.233 300.945 75.153206
#230 112.875 278.423 2.780 0.6942329
pan 112.63 181.87 5.023 1.2543639
Total 400.669 100.05669
%Weight loss = 0.2422555 %
Mean L] (1st
moment) 2.2518975 Mean (phi) f sand
Standard deviation (2nd moment)  0.6753398 Sorting (phi) ~ 0.3080115 2nd***
Skewness (3rd moment) -2.078858 Skewness
Kurtosis (4th moment) 9.9148849  Kurtosis
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Grain Size Analysis

Sample: ™ 2-1
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 400.526
Container  Container
Mesh \ Weight Soil (g) %W (f)
(9 + Soil (g)
#5 0 0
#10 1.779 0.4447478
#18 14.719 14.735 0.382 0.0954995
#35 14.713 16.711 4.099 1.0247449
#60 14.723 18.802 131.750 32.937335
#120 67.991 226.233 258.770 64.692177
#230 112.875 278.423 3.075 0.7687462
pan 112.63 181.87 0.147 0.0367498
Total 400.002 100
%Weight loss = 0.130828 %
Mean [ (1st
moment) 2.1378993 Mean (phi) f sand
Standard deviation (2nd moment) 0.572851 Sorting (phi) ~ 0.1879858  2nd***
Skewness (3rd moment) -1.634125  Skewness
Kurtosis (4th moment) 9.3094642  Kurtosis



Grain Size Analysis

Sample: ™ 2-2
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 402.477
Container  Container
Mesh \ Weight Soil (g) %W (f)
+ Soil (g)
#5 0 0
#10 0.069 0.0172499
#18 14.719 14.735 1.205 0.3012485
#35 14.713 16.711 7.719 1.9297404
#60 14.723 18.802 54.813 13.703181
#120 67.991 226.233 335.155 83.788331
#230 112.875 278.423 3.657 0.9142454
pan 112.63 181.87 0.173 0.0432498
Total 402.791 100.69725
%Weight loss = 0.078017 %
Mean [ (1st
moment) 2.3258675 Mean (phi) f sand
Standard deviation (2nd moment)  0.5099128  Sorting (phi) 0.132583  2nd***
Skewness (3rd moment) -0.870243  Skewness
Kurtosis (4th moment) 5.8721499 Kurtosis
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Grain Size Analysis

Sample: ™ 2-3
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 400.245
Container  Container
Mesh \ Weight Soil (g) %W (f)
() + Soil (g)
#5 0 0
#10 37.114 9.2784536
#18 14.719 14.735 34.377  8.594207
#35 14,713 16.711 42.266 10.566447
#60 14.723 18.802 168.878 42.219289
#120 67.991 226.233 113.959 28.489608
#230 112.875 278.423 1.667 0.4167479
pan 112.63 181.87 1.669 0.4172479
Total 399.93 99.982
%Weight loss = 0.0787018 %
Mean [ (1st
moment) 1.2498012  Mean (phi) f sand

Standard deviation (2nd moment)  1.5328405 Sorting (phi) 3601562 2nd***
Skewness (3rd moment) -1.815738 Skewness

Kurtosis (4th moment) 3.8748965 Kurtosis
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Grain Size Analysis

Sample: KT 2-1
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 400.131
Container  Container
Mesh \ Weight Soil (g) %W (f)
(9 + Soil (g)
#5 0 0
#10 0.000 0
#18 14.719 14.735 0.012 0.0030232
#35 14.713 16.711 0.126 0.0317441
#60 14.723 18.802 46.483 11.710806
#120 67.991 226.233 349.095 87.950086
#230 112.875 278.423 1.027 0.2587397
pan 112.63 181.87 0.181 0.0456007
Total 396.924 100
%Weight loss = 0.8014875 %
Mean [ (1st
moment) 2.3856658 Mean (phi) f sand
Standard deviation (2nd moment)  0.3316459 Sorting (phi)  0.0364774  2nd***
Skewness (3rd moment) -2.056266  Skewness
Kurtosis (4th moment) 7.5567232 Kurtosis



Grain Size Analysis

Sample: KT 2-2
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 400.619
Container ~ Container
Mesh \ Weight Soil (g) %W (f)
(g) + Soil (g)
#5 0 0
#10 0.795 0.2002902
#18 14.719 14.735 3.814 0.9608892
#35 14.713 16.711 8.146  2.052282
#60 14.723 18.802 144.100 36.304179
#120 67.991 226.233 230.451 58.059225
#230 112.875 278.423 9.010 2.269956
pan 112.63 181.87 3.602 0.9074785
Total 399.918 100.7543
%Weight loss = 0.1749792 %
Mean L (1st
moment) 2.1029186 Mean (phi) f sand

Standard deviation (2nd moment)  0.7377969 Sorting (phi) ~ 0.4016155 2nd***
Skewness (3rd moment) -1.54417  Skewness

Kurtosis (4th moment) 6.1495341 Kurtosis



Grain Size Analysis

Sample: KT 2-3
Soil
Beaker g @beaker 0
Soil 400.025 Actual Soil 400.332
Container ~ Container
Mesh \ Weight Soil (g) %W (f)
(g) + Soil (g)
#5 0 0
#10 0.626 0.1577128
#18 14.719 14.735 0.798 0.201046
#35 14.713 16.711 3.254 0.8198043
#60 14.723 18.802 53.543 13.489484
#120 67.991 226.233 335970 84.643408
#230 112.875 278.423 4748 1.1961988
pan 112.63 181.87 1.365 0.3438945
Total 400.304 100.85155
%Weight loss = 0.0069942 %
Mean L (1st
moment) 2.3564316 Mean (phi) f sand

Standard deviation (2nd moment)  0.4656259  Sorting (phi) ~ 0.1009512  2nd***
Skewness (3rd moment) -2.369414  Skewness
Kurtosis (4th moment) 16.44264  Kurtosis
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(1A 31NAB1B)

1966 2002 2010 2012 2015
363.2299  379.0197  388.5413  382.0643  388.3827

—_

2 341.614 3824855  391.0861  384.3416  391.3457

3 362.288  390.8824  387.8666  385.8801  391.1776

4 399.0052 4224014  425.7188  421.3705  427.2752

5 389.0325 403.9247  403.3753  406.0826  403.1784

6 3950135 396.9851  403.7531  402.3251  404.4407

7 554.0337  555.7874  556.3532 554.021  554.3264

8 4455358 4420961  446.2644 442.988  440.9342

9 3782593 3624624  358.2573  353.8806  351.6695
10 3439699  334.2954  328.6428  323.8281  329.5062
11 3542915  339.1528  334.6604  334.3799  334.5689
12 363.8568  344.5379  359.5068  350.3048  353.6028
13 4824851 460.109  469.0135  467.0204  468.9514
14 405.4473  393.0244 3975667  389.7537  395.7088
15 410.7267  411.8874 4125676  405.9031  412.7296
16 4354965  431.4365 4326791  430.1636 429.266
17 3249062  320.5824  314.4547  310.1034  313.3601
18 364.0974  362.0142  360.4685 356.747  359.4499
19 394.7848 379.05  397.7932  390.8307  395.3419
20  310.2071  296.7869  302.2882  301.5796  299.6944
21 3349437  319.5072  317.4236  309.9299  308.4898
22 3237319  310.1178  304.7754  298.3167 299.887
23 2553228  242.0457  236.4255 < 236.1935  236.2753
24 2353964 226.111 2227428  219.6141  223.0677
25 198.8087  197.1537  191.9014  193.4907  193.4901
26 1335629  133.1375  129.7509 126.8333
27 8255454 7737092  81.69013 80.77027
28  89.93092  94.79501  96.57618 95.64008
29  T71.65387 79.7486  84.42322 92.76102
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66-02
0.438605
1.135321
0.794288
0.649895
0.413671
0.054767
0.048713
-0.09555

-0.4388
-0.26874
-0.42052
-0.53663
-0.62156
-0.34508
0.03224
-0.11278
-0.12011
-0.05787
-0.43708
-0.37278
-0.42879
-0.37817
-0.36881
-0.25793
-0.04597
-0.01182
-0.14399
0.135114
0.224854

02 10
1.190191
1.075076
-0.37698
0.414673
-0.06867
0.845997
0.070726
0521041
-0.52564
-0.70658
-0.56155
1.871112
1.113063
0.567787
0.085025
0.155327
-0.76596
-0.19321
23429
0.687653
-0.26045
-0.6678
-0.70252
-0.42104
-0.65653
-0.42333
0539901
0.222647
0.584327

10 12
-3.23846
-3.37226
-0.99325
-2.17413
1.353618
-0.714
-1.1661
-1.63823
-2.18837
-2.40733
-0.14023
-4.601
-0.99652
-3.90652
-3.33225
-1.25775
-2.17564
-1.86077
-3.48124
-0.35428
-3.74685
-3.22938
-0.11601
-1.56435
0.794631
0

0
0
0

12 15

2.106126
2334687
1.765838
1.968207
-0.96805
0.705206
0.101823
-0.68459
-0.73703
1.892699
0.062988
1.099325
0.643652
1.985061
2.275504
-0.29918
1.08557
0.900959
1.503725
-0.62839
-0.48003
0.523435
0.027291
1.151222
-0.00017
-0.48626
-0.15331
-0.15602
1.389632

66-15
0.503055
0.994634
0577792
0.565399
0.282918
0.188544
0.005855
-0.09203

-0.5318
-0.28927
-0.39445
-0.20508
-0.27067
-0.19477
0.040057
-0.12461
-0.23092
-0.09295
0.011142
-0.21025
-0.52908

-0.4769
-0.38095
-0.24657
-0.10637
-0.13459
-0.03569
0.114183
0.422143
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