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ABSTRACT

The purpose of this research is the study of infiltration rate on irrigation

area of Lower of Kum Basin which is the area of salinity, in Nakorn Panom Province.
Result of this research is used for artificial recharge study and solving a problem of saline
soil. On the field, seven locations for testing of infiltration rate are chosen from soil
classification map of Department of Land Development, and tested with Double Casing
Infiltrometer. Soil samples were brought to a laboratory in order to determine the

properties of soil. It can be concluded that the range of initial infiltration rate ( £, ) is 0.240
to 8.000 m.m./min. and the range of constant infiltration rate (£.) is 0.022 to 0.333

m.m./min.
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Location 48 utm 461468E 1876599N

Groundwater level - 0.90 m
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Location 48 utm 451444E 1874489N

Groundwater level - 0.50 m
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MINN 6.6 LaRIMITwURINYUAUDRLYBIMQUNATOUT 6

Location 48 utm 455747E 1882145N

Gomndwater level - 1.60 m
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6.1.2 MINIVHINVRITNAUIADIT IOUMUAITUNTI(Sieve analysis)
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31l 6.5 s T msnsznoTveatiafunitoon18Ed |

1) Auidvnanaziud (Well grade soil) AeAuRTIIAML A AUBEIMIIT AN
ﬁvaum'euum“lﬂajimﬁwmmﬁn funsmezurniseg e miEouminaue mindmmita T
Bndunils faudu n. lugdii 6.5 niefsannsrsvendunsiiBondt Coeflecient of
Uniformity(Cu) ~ 9930aRIUU1AT0 05 AAURT DYUIARDLAU(Graded) N3 DA na0
(Uniform) Tavnaunis

Cu= Da/Dm!‘.

D,, Aoviavoudindu Hauszlivimdnnvinat sy 60 %( awsi# 6.5 1du 0,
w214 D, = 0.8 1)

D,, Aovwiaveuiinfu fauszivnadnnimnai $ 1y 10 % nioBund vina
UszAnBra (Effective size) (Mg sidu n. 9218 D,, = 0.008 w1.)

uazfia s w19nanu Tdsweudunsm #3001 Coeffcient of Curvature (Ce) 3992
HARITIVWIANAZAUI @ (Well graded) 150 T1A (Poorly graded) 139 narans _ |

Cc=D,, / (D,*D,,)

D30 AowuavouiinAu Fauelvuadnniviad s 30% @nrgyiie.s idu
n. 9214 D,;=0.12 1131)

r

AURTVLIANRSAUA ADITANHUZAINAITIN 6.8

A319N 6.8 LrAddnyuzuBIRuNnaziu 18A

FHUAVDIAY Cu Ce 5
N3IIA NN 4 1-3
N30 WINNI 6 1-3

[]
- -y

2) AuNBvuIAnaziu 1UA (Poorly graded soil) wuuily 2 Yszinm ot

2.1. Auffivnasiaaduaus(Uniform graded) Aoiaauseiivumdramuiludau
ng) idunsmiuzildnyasfomihaduda mmdu v. luzilf 6.5 sziu1dhunnaveuiiagu
FEMI9 1-2 u, 3109 73%

2.2, AuRTMRERvIAT (Skip 130 Gap graded) ﬁaﬁuﬁﬁuﬁiwmiﬂ@mzwm
@0 waviaunans dunsmesidnumsihndusmluguisieduvianiely vindu a

~ o 13 = ’ )
g 6.5 wmmuhvaveuliarusznin 0.1-0.5 wu. Manwlhdunsmsathudusn
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(Plasticity Index P.L) 4% Liquid Limit (L.L.) vo3au udnhmiit1a liSouasluusmginnm
M0 (Plasticity Chart) #3141 6.6

= < v o A

AUNINIADIDOA ITOMINIIA TN MAMUMTTDY Aafl
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6.2 midwunisznnuesAulapszuuves Unified
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Toydnuel fnuuzdy towein
G WINNNIIA Gravel
S NINMN3W Sand
M NINAZNTUNTIW Mo = Silt
C WINAUN LY Clay
o WINTIoUNIO Organic
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M3 N 6.10 LRI RMINDUNARIN IIMIvIIeTossiaau TauTTsud10a52un34

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SIEVE ANALYSIS

PROJECT  misimrmmmniammindlussnnntmessdiu <. uarm
LOCATION _ Sissijiiamsnnadrasanssdus (4.5.8)

x
SAMPLE FROM u.umis(uwgi} A4~ 8.8 75w

SAMPLE DEPTH 0.00-1.00 m.

DATE 27/12/2549
Spetiic Gravity of Soii, G5 2.69 REMARK:
Tray Ng. 1
Weightof Ty .9 150
Waeight of Tray + Dry Sofl .g 540.23
Waight of Dry Soil g 390.23
Sieves Standard ASTM D422
Seve No. | Sieve Opening | Weight of Sieve | Weight of Sieve +]  Weight of Soll Cumulative Cumulative Percent
mm o} Seil ,g Relained g Retained ,g Retained % Finer ,%
4 475 | 75637 756.37 0 0 0 100
10 2.000 677.23 690.06 12.83 12.83 329 96.71
30 0.600 609.58 100.46 90.88 103.71 26.58 7342
40 0.425 574.11 607.31 33.2 136.91 35.08 64.92
50 0.300 539.87 569.45 29.58 166.49 42.66 57.34
100 0.150 528.78 580.91 62.13 22862 58.59 41.41
200 0.075 50627 574.61 68.34 296.96 76.10 23.90
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A137911 6.11 urasdregmsmiufinfimsiunauamguauianmumiinvesau

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

LIQUID AND PLASTIC LIMITS

PROJECT MsANE AAnEm AALUATNBIMATEIRY 4 unsmun SAMPLE DEPTH 0.00-1.00 m.
LOCATION Weafjiimsntefinvisanemulom (w..6) DATE 10/ 08 /2008
SAMPLE FROM 1Fuliuging m vimam dwnsuagusy
PLASTIC LIMIT TEST: NATURAL WATER CONTENT
TRIAL NO. 1 2 3 1 2
CAN NO. B-1 B-2
WET SOIL + CAN 0 10.21 13.36
DRY SOIL + CAN .9 944 12.84
WT. OF CAN g 6.56 10.82
WT. OF WATER g om 0.52
WT.OFDRYSOIL g 288 2.02
% WATER CONTENT 26,74 2574
AVERAGE 26.24
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 6
NO. OF BLOWS N 43 35 23 17
CAN NO. N-1 N-2 N-1 N-2
WET SOIL + CAN s ] 30.54 24.18 35.05 35.59
DRY SOl + CAN 9 22.98 19,2 27.92 26.93
WT. OF CAN g 6.69 6.76 10.75 6.76
WT. OF WATER Ke) 6.79 4,98 713 8.66
WT. OF DRY SOIL g 7.85 12,44 17.17 20197
% WATER CONTENT 338.04 45.03 51.53 57.94
NO, OF BLOWS N Fl_iqukd Limil Determination
Method used (Check one)
o [ Method A
o~ E [0 MethodB
\‘\ § |Method A:From the fiow curve
"\\‘ ATy E Method B:From equation
— 3 REMARK:
‘-‘# 38.04
10 o 30 ap 50

Method A:From the flow curve, the liquid limit = 435 PLASTIC LIMIT = 26.24
Method B:From equation, lhe Irquid fmit for no.__ determination P.. = 2226

From equation, the liquid limit for no.__ determination Natural Water Content = 27.50
The Rquid limit (average of the two determination) = FLOW INDEX =

LIQUIDITY INDEX =
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Before test infilltrometer

Location 48 utm 457967E 1880008N

Groundwater level -1.00 m

Depth at weight of weight of saturated soil + weight of dry soil + water
(m) container (g) container {g) container (g) content (%)
0.20 33.42 20033 160.94 30.89
0.40 3434 141.76 114.59 33.86
0.60 31.65 183.48 150.53 27.72
0.80 17.48 101.29 79.13 35.94
1.00 17.83 107.25 83.83 35.48

After test infillirometer

Depth at weight of wcight of saturated soil + weight of dry soil + water
(m) conlainer (g) container {g) container (g) content (%)
0.20 33.28 203.84 160.48 34.09
0.40 35.87 180.25 143.14 34.59
0.60 36.68 198.25 157.10 34.17
0.80 17.25 110.56 80.89 46.62
1.00 17.86 108.47 78.62 49.13
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& Vo e A W @ 2
"]f\'lﬂ'lll‘l'iﬂﬁi']_lﬂ'Iﬂﬂﬁ’lﬂ'l'i‘lﬂ.l“nﬂ'lﬁﬂﬂu (fo) U DATINITEUVNTNIIZ

auga (£ ) TAdmnsni 7.1
<

A5 7.1 uaAIMSA IMFNSURUA USRS 1M Fuuga

HAuNATOU fo (mm/min) fc (mm/min)
1 0.840 0.033
2 0.370 0.066
3 1.600 0.066
4 0.810 0.022
5 0.240 0.022
6 8.000 0.166
7 3.000 0.333

' = ar a
7.1.2 MIMIAINMNYLIBATINITU (L )
nAMsmIMvessasimMsguiianizauga ( £ ) szeunsmiii Ténm
[
t = a = o o t ar
flinifvessns msdiu (k) IdiRsunsmidanuduiutsenig logo £ - f ) fua ¢
<
o : ’ = ar ]

wozmnNuFUYRINTMIIMiues Tamnsivestasinisdu (k) vinaums k= -1/m

log,e lauhisn m feminnuduvsiniiv

Aududsswing log £ du Lian

1A 7.2 asmuamadiinsmmnefivessasnisdu g )
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01031# 7.2 szannsamidineiivessns gy  f 18 sazezitlviaums das

= AN Yo P
133U Y049 Horton ﬂ'lﬂﬂ(]‘lel.t;]'lﬂﬂs‘lﬂ'ﬁ']@ﬂ 7.2

* »
19997 7.2 uaesaun13 85 IMs e Horton 14 7 nqumsnaaeusasinsa

v /. /. k AUMIBATINISFUYOS Horton
NAUOY | (cm/hr) | (em/hi) (br")
1 5.040 0.198 2.16 f =0.198+5.04-0.198) >
2 2.220 0.396 7.50 f =0396+(2.220.396)7*"
3 9.600 0.396 3.24 f =0.396+(9.60-0.396)c>*"
4 4860 | .0.132 4.82 [ =0132+(4.860.132)c ™"
5 1.110 0.132 20.25 f =0.132+(1.11-0.132)¢ ™"
6 48.000 0.996 0.79 f = 0.996+(48.0-0.996)e ™
7 18.000 1.998 1.50 f =1.998+(18.0-1.998)c™*

1NN 7.2 AnNvesdn IMsu (f Huseaums Horton sziinualsnndiudue

dasnmssuluaun
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= or =5 ar o =5 t:i F=l
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Py o t ar P o o o [
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lusanm (¢ ) Meausanisasinmsdulasmsunuding (¢ ) uaunsvss Horton

: o P a 1 q = or ¥ 4 o Y
nnimsas gy ldnnaunis wdeansienSoudousvaf 18 uawudai

nnulBamnAnudr Sasin1sdussuitenis
nasaulusurufumguijnas Horton

0.7000 prrmzeoprrrermreg—mmeres e
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0.6000 +

I
i

0.5000 7; _

Infiltration rate (mm/min)

0] 50 100 150 200
time(min)

—e— Infilltration rate - Infilltration rate Horton

17 7.3 nsdugasnisafSsuifisudiszn heansmaden luanufungufvoe Horton ves

NQUNATOUN 1
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nsuBanuiinudidasinsdussiiiag
nsnasau TusuuAungufiaas Horton

0.3000 p—rrmemmrmeee S

Infiltration rate

0 50 100 150 200 250

time(min)

|+Inﬁltration rate —s— Infiltration rate Horton—l

11l 7.4 namduerasnifSsuitsumsznimsnageu luau i umgufues Horton uo9

NQUNAADTN 2

nruBauminudrSasinisdussuwiovnis
nasau luaurufiungednay Horton

3 S
b
c
0
=
0 50 100 150 200 250 300 350
time(min)

|+¥nﬁlltmtion rate —a— Infiltration rate Horton

7% 7.5 naduamantsnfSouifeuasenhsnsnageu luaufungufves Horon ves

nguNnaeuf 3
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nsuBnuipuaIdasinisdinszuinenas
nagaulusuusunaeizas Horton

Infiltration rate

200 500

time{min)
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SIEVE ANALYSIS

PROVECT  mafnd aoumniin aniiuasnummeedin  uasm
LOCATION _desiiAmzmaisvianzmlusa (a.4.8)
SAMPLE FROM LLuMIB(MaN1) A.3716 8.07

SAMPLE DEPTH 0.00-1.00 m.

DATE 27/12/2549
Specific Gravity of Sol,Gs 2.69 REMARK:
Tray No. . 1
Weightof Tray .9 150
Weight of Tray + Dry Soi .g 540.23
Weight of Dry Soil g 390.23
Sieves Standard ASTM D422
Sieve No, | Sieve Opening | Weight of Sieve | Weight of Sieve +| Weight of Soil | Cumutative Cumuilative Percent
mm - g Soll g Retzined ,g Retained ,g Retained % Finer %
4 475 756.37 756.37 0 0 .o - 100
10 2000 677.23 690.06 12.53 12.83 329 96.71
30 0600 609.58 700.46 90.88 103.71 26.58 73.42
10 0.425 574.11 607.31 332 136.91 35.08 64.92
50 0.300 - 53987 569.45 29.58 166.49 4266 57.34
100 0.150 52678 590,91 62.13 228.62 58.59 11.44
200 - 0075 50627 574.61 68.34 296.96 76.10 23.90
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SIEVE ANALYSIS

[PROJECT

SAMPLE DEPTH 0.00-1.00 m.

MR AN TN AT S UATVD)
LOCATION  WinaijiAnsniaiairansslusn (.e.a)

SAMPLE FROM 1L.m7-194108 A.NIT169 5,070

DATE 11/08/2549
Specific Gravity of Soil,Gs 2.76 REMARK:
Tray No. 1
[Weight of Tray 150
Weight of Tray + Dry Soil g 850
Weight of Dry Soil .g 700
Sieves Standard ASTM D-422
Sieve No. | Sieve Opening | Weight of Sieve ] Weight of Sieve +| Weight of Soil Cumulative Cumulative Percent
mm g Soil .g Retained ,g Retained ,g Retained % Finer %
4 475 756.35 756,35 0 0 0 100
10 2.000 676.94 710,76 33.82 33.82 483 95.17
30 0.600 609.54 869.12 259.58 293.4 41.91 58.09
40 0.425 573.90 635.78 61.88 355.28 50.75 49.25
50 0.300 539.75 584.18 44.43 398.71 57.10 4290
100 0.150 528.92 609.20 80.28 479.9% 68.57 3143
200 0.075 506.19 569.67 63.48 543.47 77.64 22.36
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SIEVE ANALYSIS

PROJECT

SAMPLE DEPTH 1.00-1.40 m.

MAANAUANTFMAATILASITBNTEIRAY § UATRUL
LOCATION  WimafjiRmsnimitimansmaluen (a.5.a)

SAMPLE FROM tIuunmisi Ay sunsistguns

DATE 27/10/254%
Spucific Gravity of Soil.Gs 2.78 REMARK:
Tray No. 1
Weightof Tray g 150
Weight of Tray + Dry Soll g 694.29
Weight of Dry Soil ,g 544.29
Sieves Standard ASTM D-422
Sieve No, | Sieve Opening | Weight of Sieve | Weight of Sieve +| Weight of Soil Cumulative Cumulative Percent
mm g Soail . Retained ,g Retained ,g Retained ,% Finer %
4 4.750 457.93 573.14 115.21 115.21 2147 78.83
10 2.000 475.96 623.11 147.15 262.36 48.20 51.80
30 0.600 608.20 680.94 72.74 3351 61.57 38.43
40 0.425 377.84 416.40 38.56 373.66 68.65 31.35
50 0.300 573.40 595.65 22.25 385.91 72.74 27.26
100 0.150 524.81 555.08 3027 426.18 78.30 2170
200 0.075 281.03 315.02 33.98 46017 84.55 15.45
pan 36387 408.35 44.48 504.65 92.72 7.28

v4




v

al i - -
FITNND 4 FFIUAAINITITULUNAUIRTE Sieve analysis mﬂmumnuqumﬂﬂuﬁ 4

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SIEVE ANALYSIS

SAMPLE DEPTH 1.00-1.40 m,

SAMPLE FROM 1 ugiiin maung dumunun

LOCATION  fimsfjinemeioidmnssulns (a.s.a)

PROJECT  nmisAmmnmesimaumiluasmeummanaiu 1. uasmo

DATE 28/10/2549
Specific Gravity of Soil,Gs 2.78 REMARK;
Tray No. 1
Weightof Tray g 150
Weigh! of Tray + Dry Soil g 675.59
Weight of Dry Soil .g 525.59
Sigves Standard ASTM D422
Sieve No. | Sieve Opening | Weight of Sieve [Weight of Sieve +| Weight of Soit Cumulative Cumulative Percent
mm g Soil ,g Retained .g Retained g Retained ,% Finer %
q 4.75 457.93 620.24 162.31 162.31 30.88148557 69.11851443
10 2.000 475.96 585,76 100.8 272.11 51.77 48.23
30 0.600 608.11 654.62 46.51 318.62 60.62 39.38
40 0.425 377.807 412,14 .M 352.96 67.16 3284
50 0.300 573.35 602.13 28.78 381.74 7263 27.37
100 0.150 524,79 576.95 52.16 433.9 82.55 17.45
200 0.075 280.97 - L7 40.73 . 474.63 90.30 9.70
pan 363.76 414.72 50.96 525.59 100.00 0.00

u5
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DEPARTMENT OF CIVIL. ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SIEVE ANALYSIS

PROJECT

mmAmALmNTRT AT AL 2. uATL

LOCATION  sieafiiRnemaeisanssulos (e.a.6)

SAMPLE FROM TIuRNLYY A, AN Sneunun

SAMPLE DEPTH 1.00-1.40 m.

DATE 28/10/2549
Specific Gravity of Soil,Gs 2.78 REMARK:
Tray No. 1
Weight of Tay 9 150
Weight of Tray + Dry Soit g 1006.26
Weight of Dry Soil .g 856.26
Sieves Slandard ASTM D422
Sieve No. | Sieve Opening | Weight of Sieve | Weight of Sieva +] Weight of Soil Cumulative Cumulative Percent
mm g Soit .g Retained .g Retained ,g Retained ,% Finer ,%
4 4.750 457.90 881.56 423.66 423.66 49.48 50.52
10 2.000 476.06 648.57 173.51 59717 69.74 30.26
30 0.600 608.20 676.72 70.52 667.69 77.98 22.02
40 0.425 377.85 410.97 33.12 70081 81.85 18.15
50 0.300 573.51 593.33 19.82 72063 84.16 15.84
100 0.150 524.85 568.29 43.44 764.07 89.23 10.77
200 0.075 281,24 310.50 29.26 793.33 92.65 7.35
pan 363.54 410.30 46.76 840.09 ag.11 1.89

6
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DEPARTMENT OF CiVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SIEVE ANALYSIS

PROJECT

SAMPLE DEPTH 1.00-1.40 m.

NTANHIAALTRTNALATILAZNEA N TR S UATILY
LOCATION  simafjiEmemainimnsaulue (a.9.6)

SAMPLE FROM tivuunnnmiay & fause Sunesgrma

DATE 29/1072549
Specific Gravity of Sail,Gs 2.78 REMARK:
Tray No. 1
Weightof Tray g 150
Weight of Tray + Dry Soil g 840,39
Weight of Dry Seil g 690.39
Sieves Standard ASTM D422
Sieve No. ] Sieve Opening | Weight of Sieve | Weight of Sieve +| Weight of Soil Cumulative Cumutative Percent
mm g Soil .g Retained ,g Relained ,g Retained ,% Finer %
4 4,750 457.92 787.21 329.29 328.29 47.70 52.30
10 2.000 47599 643.47 167.48 496.77 71.95 28.05
30 0.600 608.13 703.82 95.69 592.46 85.82 14.18
40 0.425 Kty 413.99 36.77 629.23 9114 8.86
50 0.300 573.36 586.37 13.01 642,24 93.03 6.97
100 0.150 524.96 542,46 17.5 659.74 95.56 4.44
200 0.075 28111 293.01 1.9 671.64 97.28 272
pan 363.46 380.75 17.29 688.93 99.79 0.21
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

SIEVE ANALYSIS

PROJECT  msfAingAuasniBinamiiusznianimmediu a uamma

LOCATION _ Wiasfjiinznaiynisanssulus, (a.4.6)

SAMPLE FROM 1.A3uzuan A vusatinadu a.tsnguns

SAMPLE DEPTH 0.00-1.00 m.

DATE 31/1072549

Specific Gravity of Soil,Gs 2.62 REMARK:
Tray No. 1
Weightof Tray .g 150
Weight of Tray + Dry Soil g 950
Weight of Dry Soil g 800
Sieves Standard ASTM D-422
Sieve No. ; Sieve Opening ‘ Weight of Sieve { Weight of Sieve +] Weight of Soil Cumutative Cumulative Percent
| mm o} Soil ,g Retained .g Retained .g Retained ,% Finer ,%
4 475 756.35 756.35 0 0 0 100
10 2.000 677.25 683.44 6.19 6.19 0.77 99.23
30 0.600 60099 772.95 162.96 169.15 21.14 78.86
40 0.425 574,32 610.36 36.04 205.19 25.65 74.35
50 0.300 539.75 602.16 62.41 267.6 3345 66.55
100 0.150 529.4 B72.56 343.16 610.76 76.35 23.66
200 0075 506.18 636.58 1304 741.16 92.65 7.35
PAN 353.87 409.53 45,66 786.82 98.35 1.65

18




DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLGGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.ILT. Sand Sit Clay
classification | Coarse | Medium [ Fine Coarse | Medium |  Fine Coarse { Medium | Fine
100
b,
\\ %
-<|- (E TP VEY P sphabndasahannnn mtm masnanasnnn Efaxiznabannen 80
N
2 1N 70
z : \
G B 60
H E A
5 : \ sespempilopininrss i pessannway Suampesissnppnnrwhpnhyspolantnneinansed m
& K »)
Z :\
2 1 I o
8 F HEAN
i i : N
a i . an
E :
I : x 20
: :
i "
I - 10
: H o
10 & By Sigve Anatysis 01 0.01 0.001 0.0001
o DIAMETER {myn)

Remark:
The coefficient of uniformity (CU) of the aggregate i 2. 66667

The coefficient of curvature (Cc) of the aggrepatc is 1.08375

sremtes o Dy 0.30
SRLLITTRN » I 0.51
SLLLCLI T 0.80

o N - : . =
i1 nrvluaninsduunaulagis Sieve antysis 1aMgunARDLT 1
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.IT. Sand Sil Clay

classification | Coarse | Medium [ Fine Coarse | Medium | Fine Coarse | Medium | Fine

100

\ o0

80

N 70

—

4

‘---n-----.n--.-l--l-- sanar PYdcpaprareahanssnplrjeptelacduspusdonrnas

8
PERCENT FINER BY WEIGHT

I.l" LR G R LR R I R Y Y O e = e O T T I T TR L)

Yy EXLIKE K]

10

: ] é 0

10 1 01 0.0 0.001 0.0001
DIAMETER (mm)
4 By Sieve Analysis

© By Hydrometer Analysis

Remark;
The coefficient of uniformity (CU) of the aggregate i 3.04

The coefficient of curvature (Cc) of the aggregate is 0.97316

Favmann D1D 0‘25
masmses D30 0’43
IIITL] DSD 0_76

7UMm2 nemusesmisduunaulais Sieve anlysis TeaugamasoLi 2
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.1T. Sand Sill Clay

classification | Coarse | Medium | Fine Coarse | Medium [ Fine Coarse | Medium |~ Fire

100

90

\ 80

RS Blepmpn *eprudeenny

8

2

hewsosbappns

[V
’
PERCENT FINER BY WEIGHT

Byrperamnppehanreaopeansnnnsnddunhqoguasponsavesniphodoefabadannsfosmnms

Farpelrntocmivvormardrndroraitvclionannth Ackokodrnnjoreenq

10

ok B R R R
8

(TR TEw Ry

10 0.1 o0 0.001 0.0007

DIAMETER (mm)
& By Sieve Analysis

© By Hydrometer Analysis

Remark:
The coefficient of uniformity (CU) of the aggregate i 2.76471

The coefficient of curvature (Cc) of the aggregate is 1,05257

Assanua D1D 0-17
ssusumm DSD 0-29
(LI TEYY ) I:)50 0_4?

: - - " . -
7713 nrmuanimsduunaulagis sieve antysis Temamageud 3
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.IT. Sand Sitt Clay

classification | Coarse [ Medium [~ Fine Coarse | Medium [ Fine Coarse | Medium [ Fine

100

90

80

70

\:gguuuoncpnn---nl doateprrmresparensppibfnbnerirearosnraiinopdndnaoctonnne 40

PERCENT FINER BY WEIGHT

y

pEslomlawpnnafrrenn Blegsdroiaurtovnvabhkbiarshudearnrrse 90
o

Ll AR dasdanay
LSETAT TS

}'

10 1 0.1 o.M 0.001 0.0001
DIAMETER (mm)

& By Sieve Analysis
© By Hydmometer Analysis

Remark:
The coefficient of uniformity (CU) of the aggregate i 3.30769

The co;aﬂicient of curvature (Cc) of the aggregate is 1.30411

smeeere Dy 0.13
SCAALLLIN o 0.27
seeesrs Dy 0.43

. . - o
U4 nsiuamIMduunAulaedF Sieve anlysis TasmImAsauT 4
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.LT. Sand Siit - Clay

classification | Coarse | Medium [ Fine Coarse | Medium |  Fine Coarse | Medium | ~ Fine

100

90

80

3

g

PERCENT FINER BY WEIGHT

Y

Prrrgerrodradennsndddacbdadonmrednnnnntpbidalofadanchares preirubundnsnney

R I RO I L N L R D L] CO NI Il

J

0

sEafer e racnnea dadep arfenirangrenan pidqetakedsanfparnan

/

s
o

10 1 0.1 0.0 0.001 0.0001

& By Sieve Analysis

© By Hydrometer Analysis

Remark:
The coefficient of uniformity (CU) of the apgregate i 3,125

The coefficient of curvature (Cc) of the aggregate is 1,125

sensaes D,, 0.08
rerasre Dy 0.15
sesnnen Do 0.25

= . - 4
s nemuaman i uunBulanis Sieve anlysis 12MNHUNARELN 5
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.LT, Sand Sik Clay

classification [ Coarse” | Medium | Fine Coarse | Medium | Fine Coarse | Medium | Fine

100

0

80

70

PERCENT FINER BY WEIGHT

hosrgusmoosnsdinenpandrahuagonanopbfbivvbopraensparasnieslspbonanaberdanansd 20

ssunndnelrhesduepradaanen sajeprurnnparranhnphpiapsjsntnncupnened
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4
-

om 0.00t 0.0001
DIAMETER {mm)

4 By Sieve Analysis
© By Hydrometer Analysis

Remark;
The coefficient of uniformity (CU) of the aggregate i5.75

The coeflicient of curvature {Cc) of the aggregate is 0.69565

rrasaus D10 004
ssmmwen DSD 008
seremes D 0.23

4 . . oa 4
7116 nemuaninriuunAulats Sieve anlysis T0IUGUNARAUT 6
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DEPARTMENT OF CIVIL. ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

GRAIN SIZE DISTRIBUTION CURVE

M.LT. Sand Silt Clay
classification | Coarse | Medium [ Fine Coarse { Medium | Fine Coarse { Medium | ™ Fine
\ 100
\ m
'\\\
&:.......-- reesatbiddatupbudarnhuves sacsngsannnsrnadinsndsdnnnenynnnas 0
o
: 70
- I
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i ;
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R o
10 1 o1 0.01 0.001 0.0001
DIAMETER (mm)

& By Sieve Analysis
© By Hydrometer Anatysis

Remark:
The coefficient of uniformity (CU) of the aggregate i6.384§2

The coefficient of curvature (Cc) of the aggregate is 3.1177

srererr o D 0.13
seveess D 0.58
e D, 0.83

U7 nrugasmsdunnAuTanE Sieve anlysis T0WQUNARBLT 7
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DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG
LIQUID AND PLASTIC LIMITS
PROJECT MM nimm iaiiunzniun1niesdu s, unswuy SAMPLE DEPTH 0.00-1.00 m.
lLocaTioN SeafiRmenwitrirnenilos (a.4.8) DATE 10/ 08 /2006
SAMPLE FROM tluusion sinane snunsiguss .
PLASTIC LIMIT TEST: NATURAL WATER CONTENT
TRIAL NO. 1 2 3 1 2
CAN NO, B-1 B-2
WET SOIL + CAN ) 1021 13.36
DRY SOIL + CAN g 9.44 12.84
WT. OF CAN g 6.56 10.82
WT. OF WATER g 0.77 0.52
WT. OF DRY SOIL K 2.88 2.02
% WATER CONTENT 26.74 25.74
AVERAGE 26.24
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 6
NO. OF BLOWS N 43 35 23 17
CAN NO. N-1 N-2 N-1 N-2
WET SOIL + CAN 9 30.54 24.18 3505 35.59
DRY SOIL + CAN g 2298 192 2792 2693
WT. OF CAN g 6.69 6.76 10.75 6.76
WT. OF WATER .9 6.79 4.98 7.13 8.66
WT. OF DRY SQIL .9 7.85 12.44 17.17 2047
% WATER CONTENT 38.04 45.03 51.53 57.94
NO. OF BLOWS,N Liquid Limit Determination
Method used {Check one)
o O Metod A
N :"z:" O Method B
\\\ § Method A:From the fow curve
S — — § Method B:From equation
= —] 5 REMARK;
eafﬁa—
)
10 2 30 40 50
Method A:From the flow curve, the liquid fimit = 48.5 PLASTIC LIMIT = 26.24
Method B:From equation, the fiquid limit for no.__ determination - P.l. = 22,26
From equation, the liquid limit for no.__ determination Natural Walter Contert = 27.50
The liquid Irmil {average of the two determmnation) = FLOW INDEX =
LQuiDIty INDEX =

V16
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FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

LIQUID AND PLASTIC LIMITS

LOCATICN seafjifamemainAisnssylom (a.5.a)

SAMPLE FROM tiniiamentou A.nsseee Shunauun

PROJECT msAne aiusnTiv aaiiunsmbn s i a.uammas

SAMPLE DEPTH 0.00-1.00 m.
DATE 11/ 08 /2006

PLASTIC LIMIT TEST: NATURAL WATER CONTENT
TRIAL NO. 1 2 3 T 2
CAN NO, ) B-2 E-3
WET SOIL + CAN g | B.81 9.46
DRYSOIL+CAN g 83 8.77
WT. OF CAN g 6.62 6.69
WT.OF WATER - g 0.51 0.69
WT. OF DRY SOIL g 163 208
% WATER CONTENT 3035 3397
AVERAGE 7 31.76
LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 6
NO. OF BLOWS N 40 30 28 20
CAN NO. - E-3 E-2 P-1 L-3
WET SOIL + CAN Q 2721 33.91 35.1 36.4
DRY SOIL + CAN 9 20.67 25.14 25.85 26.65
WT. OF CAN (s} 6.62 6.57 8.6 6.67
WT. OF WATER K 6.54 B.77 225 9.75
WT. OF DRY SOIL .9 14.05 18.57 19.25 19.98
% WATER CONTENT 43.55 47.23 53.28 58.70
Liquid Limit Determination

] [Method used {Check one)

S _i\iu 3 Method A '

% - —— [J) Method B

Eg \\\ Method A:From the flow curve

Eg \}m' Method B:From equation

E? ~ REMARK:

i ;

L. 2 NO. OF BLOWS N 40 0
Method A:From the fiow curve, the liguid limit = 54.1 * - PLASTIC LIMIT . 31.76.
Method B: Fr0m equauon ﬁre Itquid Timvit for no delerrnmatl - P.L ) 22.34
From equation, the I:qutd limit for no.__ determinal Natural Water Coment 5 25.30
The qumd Limit (average of the two de‘termmatnon) = FLOW INDEX
LIQUIDITY INDEX 3

%17
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT S INSTITUTE OF TECHNOLOGY LADKRABANG

LIQUID AND PLASTIC LIMITS

PROJECT maAimranusanfim Rwndiuasnisn sy 4. uasmun SAMPLE DEPTH 0.00-1.00 m.
[LOCATION SeahBmsmeiedmnniioe (a.e.9) DATE 26 /10 /2006
SAMPLE FROM YImansmi Aumm funsisuns
PLASTIC LIMIT TEST: NATURAL WATER CONTENT
TRIAL NO. 1. 2 3 1 2
CAN NO. E-2 E-3
WET SOIL + CAN g 10.58 11.54
DRYSOL+CAN g 8.78 - 10,62
WT. OF CAN .8 6.8 6.64
WT. OF WATER g 21 092
WT.OFDRYSOIL .9 2.96 398
% WATER CONTENT 3716 2312
AVERAGE ' 30.14
LIQUID LIMIT TEST:
Determination No. 1. 2: 3 4 5 6
NO. OF BLOWS N 50 40 29 19 '
CAN NO. E-3 E-2 P-1 H-3
WET SOIL + CAN 9 26.5 28.05 32.12 31.37
DRY SOIL + CAN g 20.49 214 25.16 23.06
WT. OF CAN g 6.64 6.82 10.75 6.69
WT. OF WATER - g 6.01 6.65 6.96 8.31
WT. OF DRY SOIL g 13.85 14.58 14.41 16.37
% WATER CONTENT 40.15 45.61 49.51 5428
Liquid Limit Delermination

sr Method used (Check one)

:. il [} Method A

:1" \\Qﬂﬂ - [J Method B

3 \\ — Method A:From the ﬁow curve

:ﬁ . 2 Method B:From equation

o REMARK:

i & 0.5

r

» .

[ 0 ‘20 NO. OF GEOWSN 40 50 &0
Method A:From the flow curve, the IIQUId timit = 50 - PLASTIC LIMIT 30.14 . .
Method B:From equatxon. lhe nqund I1rml for no determin% —— P 19.86
From equabon me Inqmd Iimll for no. __ determiny Natural Water Content 24.23
The fiquid mit (average ofthe two determrnahon) = FLOW INDEX
LIQUIDITY INDEX
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

LIQUID AND PLASTIC LIMITS

PROJECT msAmgnamnFm asiiuazn i mmmeaiu a uasmy SAMPLE DEPTH 0.00-1.40 m,
|JLOCATION WeajiBmemAirfimnisutes (a.an) DATE 29/ 10 /2006
SAMPLE FROM Yiuunsiuiin .ung snngunun
PLASTIC LIMIT TEST: NATURAL WATER CONTENT
TRIAL NO. 1 2 3 1 2
CAN NO, A-12 c-13
WET SOIL + CAN g 11.63 11.24
DRY SOIL + CAN g 10.88 10.57
WT. OF CAN 0 6.69 6.60
WT. OF WATER g - 075 0.67
WT. OF DRY SOIL g 4,19 397
% WATER CONTENT 17.90 16.88
AVERAGE 17.39
’ LIQUID LIMIT TEST:
Determination No. 1 2 3 4 5 6
NO. OF BLOWS N 46 34 23
CAN NO. _ H-3 D-4 A-11
WET SOIL + CAN o 17.94 18.24 32.26
DRY SOIL + CAN .9 15.59 15.68 2624
WT. OF CAN g 6.71 6.67 6.78
WT. OF WATER .9 235 - 2.56 6.02
WT. OF DRY SOIL . 8.88 9.0t 19.46
% WATER CONTENT 24.46 29.41 37.94
s Liquid Limit Determination
- Method used (Check onej
- ] Method A
% ;: 3] _.34 {] Method B .
£ oa \\Oﬂk Method A:From the flow curve
'§ » ~ .. |Method B:From equalion
* v REMA
15
5 23 s : 45 55
NO. OF LOWS N
Method A:From the flow curve, the liquid limit = 345 PLASTIC LIMIT -o= 17.39 -
Method B:From equation, the liquid limit for no.__ determinati Pl . = 17.11
' From equation, the liquid fimit for no._ determina] Naturat Water Content = 16.89
The liquid limit (averago of the two determination) = FLOW INDEX =
LIQUIDITY INDEX =
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNGOLOGY LADKRABANG

LIQUID AND PLASTIC LIMITS

PROJECT msAnmmmusmimmaaiiuesninnmossfiu «. uarmm SAMPLE DEPTH 0.00-1.40 m,
LOCATION WaafiRnasmaftfisanssulat (a.4.6) DATE 30/ 10 /2006
SAMPLE FROM Thuftarmnia #.fixu §newiun o
_ ¢+ - - -PLASTICLIMITTEST: - | MATURAL WATER CONTENT
TRIAL NO. 1 2 3 1 2
CANNO. ~ p-2 D-17
WET SOIL + CAN g 1M.41 13.24
DRY SOIL + CAN g 10.54 11.92
WT. OF CAN g 6.55 6.62
WT.OF WATER. g CoL 087 1.32 ( B
WT. OF DRY SOIL 9 ' 3.99 5.30
% WATER CONTENT 21.80 249
AVERAGE 23.36
LIQUID LIMIT TEST:
Detenmination No, | 1 2 3 4 5 6
NO, OF BLOWS N 48 27 20
CAN NO. R-1 AAA D-5
WET SOIL + CAN g 2123 36.21 16.82
DRY S0IL + CAN g 18.77 28.66 13.74
WT. OF CAN a 10.76 6.53 6.58
WT. OF WATER g 246 7.55 3.08
WT. OF DRY SOIL ) 8.01 22.13 7.16
% WATER CONTENT 30.95 36.12 4723
@ . Liguid Limit Determination
- @ 723 {Method used (Check one)
:,51 © ____\\; : [ MethodA
§ - ) & 3. ] [ MethodB
E » i @35 Method A:From Lhe flow curve
£ 2 Method B:From equation
* » IREMARK:
15
.15 I © as’ . a8 &5
NO. OF BROWS N
Method A:From the flow curve, the liquid limit = 425 PLASTIC LIMIT o 2336
Method B:From equatibn. the liquid limit for no.__ determinatf ’ AN 1944
From equation, the iquid .Iimit;for no.__determina Natura! Water Content = 25.41
The fiquid Timit {average of the two determination) = FLOW INDEX_ =
LIQUIDITY INDEX =

v 20
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DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG

LIQUID AND PLASTIC LIMITS

PROJECT mifimsanumniimnaailuas manmoesiiu 9. unmmu SAMPLE DEPTH 0.00-1.60 m.
LOCATION mijiiRniznimasvimnsmulen (a.4.6) [DATE 31710 /2008

SAMPLE FROM thutnimtinn & fause Swnasigmwan

PLASTIC LIMIT TEST: NATURAL WATER CONTENT
TRIAL NO. 1 2 3 1 2
CAN NO. c1 - C-13
WET SOIL + CAN 9 9.55 8.82
DRY SOIL + CAN g 8.93 8.31
WT. OF CAN g 6.62 6.6
WT. OF WATER 9 0.62 0.51
WT. OF DRY SOIL g 231 1.7
% WATER CONTENT 26.83 29.82
AVERAGE 28.33
LIQUID LIMIT TEST:
Determinalion No. 1 2 3 4 5 6
NO. OF BLOWS N 48 46 - 30 24
CANND. P-1 A-12 D-2 D-5
WET SOIL + CAN 9 26.91 31.01 27.12 26.38
DRY SOIL + CAN g 22.56 23.93 21.15 20.32
WT. OF CAN 9 10.78 6.60 6.87 6.63
WT. OF WATER g 435 7.08 5.97 6.06
WT. OF DRY SOIL 9 11,78 17.24 14.28 13.69
% WATER CQNTENT 35.92 41.06 42,27 50.27

Liquid Limit Determination
Method used (Check one)
k7 O Method A

\ O MethodB

Method A:From the flow curve

#

o d

?%A waftr cdirent
;

\\__\ ® 4106 Method B:From equation
[ .
3992 REMARK:
a
20 s @ NG OF BLOWEMN 45 50 55
Method A:From the flow curve, the liquid lirit = 52.8 PLASTIC LIMIT .= 28.33
[Method B:From equation, the liquid limit for no.__ determination = P.L . = 24.47
Erom gquation, the liquid limit for no.__ determination = MNatural Water Content = 2712
The liquid hmit {average of the two detérmination) = FLOW INDEX =
LIQUIDITY INDEX =

%21
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DEPARTMENT OF CIVIL ENGINEERING

CONTACT:
FACULTY OF ENGINEERING R oosTasR 0
civil shop: 3269974
KING MONGKUT'S INSTITUTE OF TECHNOLOGY LADKRABANG Fax7392409
LIQUID AND PLASTIC LIMITS
PROVECT maAnimmussniBn amiiuasmonines i . unsmis SAMPLE DEPTH 0.00-0.60 m.
LOCATION Sesfiinsnmaiisnsmlus (a.a.a) DATE 01/ 11 /2006
SAMPLE FROM 1imusauzian si.fmimes sunausnguns
_ PLASTIC LIMIT TEST: NATURAL WATER CONTENT
TRIAL NO. 1 2 3 1 ) 2
CAN NO. E-2 E-3
WET SOIL + CAN g 101 8.7
DRY SOIL + CAN K 9.67 8.49
WT. OF CAN s 69 6.54
WT. OF WATER .9 043 0.28
WT. OF DRY SOIL 9 277 1.95
% WATER CONTENT 15.52 14.36
AVERAGE 14.94
LIQUID LIMIT TEST:
Determinalign No. 1 2 3 4 5 6
NO. OF BLOWS N 50 21 17
CAN NO. E-3 E-2 P-1
WETSOIL+CAN g 51.98 52.91 38.56
DRY SOIL + CAN .9 4484 24,95 32.91
WT. OF CAN g 6.9 - 6.54 6.71
WT. OF WATER g 7.14 7.96 5.65
WT.OFDRYSOIL g 37.94 38.41 26.2
% WATER CONTENT 18.81 25.56 31.25
Liquid Limit Determination
0 Method used {Check one)
[ Method A
a0 & 3425 : [J MethodB
gzg m\ Method A:From the flow curve
zd%-’ ' ~~-““‘----. JMe\hod B:From equation
5 p 1887 ) o
§ REMARK:
1"
p o k2 4] 40 90 T
0 .oa—orremms.n :
Method A:Fram the flow curve, the liquid Timit = 27.14 PLASTIC LIMIT = 14.94
Meathod B:From equation, the liquid limiit for no. __ determination = P.L = 1220
From equation, the ficquid limit for no._ determination = Natural Water Content 17.54
The liquid limil (average of the two determination) = FLOW INDEX =
LIQUIDITY INDEX =
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