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Royal Irrigation Department; Thailand Computer Center
Processing : 20-JAN-1998 17:06:30.86 /SUPOT/HGIO1PC/
Test-1, typical input (a) Gumbel's Method

Probability Analysis of Extreme Values
by Gumbel Method

Station Code Kh72

Number of Extreme Values, N = 13
Theoretical Mean Value of the Reduced Varlate, YN = .506951
Theoretical Standard Deviation of the Reduced Variate, SN = .997127
Sample Mean = .321385E+01
Sample Variance = .759743E+00
Sample Standard Deviation = .871633E+00
Scale Parameter of Distribution, ALPHA = .114398E+01
The Mode of Distribution, MODE = .277070E+01
Equations -
Return Period T=1,/ (1 - P)
Probability P = EXP(-EXP({-Y)).
Reduced Variate Y = .114398E+01 { X - .277070E+01 )
Return Prob. of Prob. of Analyzed Reduced
Period Exceedance Non-Exceedance ' Variable Variate
T . 1-P (%) P X Y
2.00 50.00 50.00 3.09 ' .37
3.00 33.33 66.67 3.56 . .90
4.00 25.00 75.00 3.86 1.28
5.00 20.00 80.00 4,08 1.50
10.00 10.00 90.00 4.74 2.25
15.00 6.67 93.33 5.11 2.67
20.00 5.00 95.00 5.37 2.97
25,00 4.00 96.00 5.57 3.20
30.00 3.33 96.67 5.73 3.38
35.00 . 2.86 97.14 5.87 3.54
40.00 2.50 97.50 5.98 3.68
45.00 2.22 97.78 6.09 3.80
50.00 2.00 98.00 6.18 3.90
60.00 1.67 98.33 6.34 4.09
70.00 1.43 98.57 6.48 - 4.24
80.00 1.25 98.75 6.60 4.38
80.00 1.11 98.89 6.70 4.49
100.00 1.00 99.00 6.79 4.60
200.00 .50 99.50 7.40 5.30
300.00 . .33 . 99.67 7.76 5.70
400.00 w .25 . 99.75 8.01 5.99
500.00 ) .20 99.80 8.20 6.21
750.00 .13 99.87 8.56 6.62
1000.00 .10 99.90 8.81 6.91
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Royal Irrigation Department, Thailand Computer Center
Processing : 20-JAN-1998 17:13:18.90 /SUPOT/HGIOL1PC/
Test-1, typical input (a) Gumbel's Method

Probability Analysis of Extréme Values
by Gumbel Method

Station Code XhA9

Number of Extreme Values, N = 3 :
Theoretical Mean Value of the Reduced Variate, YN = .428593
Theoretical Standard Deviation of the Reduced Variate, SN = .643483
Sample Mean = .221667E+01
Sample Variance = .140833E+00
Sample Standard Deviation = .375277E+00
Scale Parameter of Distribution, ALPHA = .171468E+01
The Mode of Distributien, MODE = .196671E+01
Equations -
Return Period T =1/ (1 - Pp)
Probability P.= EXP(-EXP(-Y))
Reduced Variate Y = .171469E+01 ( X - .196671E+01 )
Return Prob. of Prob. of Analyzed Reduced
Period Exceedance Non-Exceedance Variable Variate
T 1-P ( %) = X Y
2.00 50.00 50.00 2.18 .37
3.00 33.33 66.67 2.49 .90
4.00 25.00 75.00 2.69 1.25
5.00 20.00 80.00 2.84 1.50
10.00 10.00 90.00 3.28 2.25
15.00 6.67 93.33 3.53 2.67
20.00 5.00 95.00 3.70 2.97
25.00 4.00 96.00 3.83 3.20
30.00 3.33 96 .67 3.94 3.38
35.00 2.8%6 97.14 4.03 3.54
40.00 2.50 97.50 4.11 3.68
45.00 2,22 97.78 4.18 3.80
50.00 2,00 98.00 4,24 3.90
60.00 1.67 98.33 4.35 4.09
70.00 1.43 98.57 4.44 4.24
80.00 1.25 58.75% 4,52 4.38
90.00 1.11 98.89 4.59 4.49
100.00 1.00 99.00 4.65 4,60
200.00 .50 99.50 5.06 5.30
300.00 .33 995.67 5.29 5.70
400.00 .25 99.75 5.46 5.99
500.00 .20 99.80 £.59 6.21
750.00 .13 95.87 5.83 6.62
1000.00 .10 99.90 5.99 ’ 6.91
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Royal Irfigation Department, Thailand Computer Center
Processing : 20-JAN-1998 16:21:08.48 /SUPOT/HGIO1PC/
Test-1l, typical input (a) Gumbel's Method

Probability Analysis of Extreme Values
' by Gumbel Method

Station Code Khso0

Number of Extreme Values, N = 27

Theoretical Mean Value of the Reduced Variate, YN = .533191
Theoretical Standard Deviation of the Reduced Variate, SN = 1.100539

Sample Mean = .394603E+03

Sample Variance = .627145E+00
Sample Standard Deviation = .791925E+00
Scale Parameter of Distribution, ALPHA = .138970E+01
The Mode of Distribution, MODE = .394219E+03
Equations -
Return Period T=1/ (1 - P)
Probability . P = EXP(-EXP(~Y))
Reduced Variate Y = .138970E+01 {( X - .394219E+03 )
Return Prob. of Prob. of Analyzed Reduced
Period Exceedance Non-Exceedance Variable Variate
T 1-P ( % ) P (%) X Y
2.00 50.00 50.00 394.48 ' .37
3.00 33.33 66.67 394.87 .90
4.00 25.00 75.00 385.12 1.25
5.00 20.00 B0 .00 395.30 1.50
10.00 10.00 90.00 395.84 2.25
15.00 6.67 93.33 396.14 2.67
20.00 5.00 85,00 396,36 2.97
25.00 4.00 96.00 396.52 3.20
30.00 3.33 96.67 396.65 3.38
35.00.- 2.86 97.14 386.77 3.54
40.00 2.50 97.50 396.86 3.68
45.00 2.22 97.78 396.95 3.80
50.00 ‘ 2.00 98.00 387.03 3.90
60.00 1.67 98.33 397.16 4.09
70.00 1.43 98.57 397.27 4,24
80.00 1.25 98.75 397.37 4.38
90.00 1.11 98.89 397.45 4.49
, 100.00 1.00 99.00 397.53 4.60
200,00 .50 © 99,50 398.03 5.30
300.00 R .33 99.67 398.32 5.70
400.00 - .25 99.75 398.53 .5.99
500.00 . .20 99.80 398.69 6.21
750.00 .13 99.87 398.98 6.62
1000.00 .10 99.90 : 395.13 6.91
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Royal Irrigation Department, Thailand Computer Center
Processing : 20-JAN-1998 17:48:01.62 ' /SUPOT/HGI01PC/
Test-1, typical input (a) Gumbel's Method

Probability Analysis of Extreme Values
by Gumbel Method

Station Code Kh2s

Number of Extreme Values, N = 9 _
Theoretical Mean Value of the Reduced Variate, YN = .4950151
Theoretical Standard Deviation of the Reduced Variate, SN = ,928816¢
Sample Mean = .365630E+03
Sample Variance = .171107E+01
Sample Standard Deviation = .130808E+01
Scale Parameter of Distribution, ALPHA = .710061E+00
The Mcde of Distribution, MODE = ' .364940E+03
Equations -
Return Period T =1/ (1L - B}
Probability P = EXP(-EXP(-Y))
Reduced Variate Y = .710061E+00 { X - .364940E+03 )
Return Prob. of Prob. of Analyzed Reduced
Period Exceedance Non-Exceedance Variable Variate
T 1-P ( %) P (%) X Y
2.00 50.00 50.00 365.46 .37
3.00 33.33 66.67 366.21 .90
4.00 ) 25.00 75.00 366,69 1.25
5.00 20.00 80.00 367.05 1.50
10.00 10.00 90.00 368.11 2.25
15.00 6.67 93.33 368.71 2.67
20.00 5.00 95.00C 369,12 2.97
25.00 4.00 96.00 369.44 3.20
30.00 3.33 95¢6.67 ‘ 369,71 3.38
35.00 2.86 97.14 369,93 3.54
40.00 2.50 97.50 370.12 3.68
45.00 2.22 97.78 370.28 3.80
50.00 2.00 98.00 370.43 3.90
60.00 1.67 98.33 370.69 4.09
70.00 1.43 98.57 370.91 4 .24
B80.00 1.25 98.75 371.10 4.38
90.00 1.11 98.89 371.27 4.49
100.00 1.00 899.00 371.42 4.60
200,00 .50 99.50 372.40 5.30
300.00 .33 89%.67 372.97 S.70
400.00 .25 99.75 373.38 5.99
500.00 .20 99.80 373.69 6.21
750.00 .13 99.87 374.26 6.62
1000.00 .10 99.90 374.67 6.91
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Project: Landfill Mae Chan-Mae

| Locatior
Lo

! Autﬁor:

Elevation: 422,00
meters above mean saa level)

Vertical scafa: 1:40

Grockedby: 5 Booive _

| Date: 19101998

' bept.Gedgréph}"Glradqate school -
_Chuialongkorn University

DongMuangKham1

0.40 TOPSOIL

plasticity
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1.60 silty CLAY, dark yeliowish brown,moist, moderate

2.00 gravelly SAND, grayish brown,fine to coarse
sand,average gravel size 0.5-1 cm, lateritic

8.00 gravelly CLAY, orangish brown,composed of
quariz,anguiar to subangular,poor sorted,dry,low
plasticity,lateritic

Page 10f 1

Sai-Chiang Sae

cation point:  B.Dong Muang Kham, A.Mae Sai

Eesting (X): 590812

__ . Northing (vy: 2240319

Grc:!t:tnq .le.vel: 42200 m bo‘v_e‘ D;t_um_ i

End depth: - 6.00 r'r_\_p_olow_ground

L
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[o.0

-1.0

~2.0

-3.0

-5.0

Vertical scale: 1:40

DongMuangKham?2

Project Landfm Mae Chan-Mae Sal-Cmang Saen

atlon polnt B Dong Muang Kham A Mae Sal

Dept Geography. Graduata School

o_r;' Chulalongkom Univeralty‘

19.10. 1908

‘ Eaatmg (X}

N __Northing ()
) Grou_nq lavel:

_E_nq QGpth: ‘

0.50 TOPSOIL

590810 B
2249000
420.00 m above Datum

.00 m below ground

2217

3.00 silty CLAY, grayish brown, moist, low plasticity,
gravel mixed, Iaterltlc

6.00 sandy SILT, grayish brown, moist, firm, fine to
coarse sand about 30%, composed of feldspar and
quartz, subangular, low plasticity, lateritic

Page 1 of 1
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No Res  Thick Depth
R

¥ RNS on smoothed data
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N RMS on smoothed data
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Department of Mineral Resources

Environmental Geology Section

FIELD BORING LOG Sheet 172
PROJECT: Landfill Chiang Rat DATE STARTED: 21/10/98 DRILLER OMR
DATE FINISHED: 23/10/98 ENGINEER S. Boonlue,
OWNER: CU Thesis HOLE NO.: B-2 SITE: - P. Seitong, S, Surakote
LOCATION: Sheet 4943 §
CONTRACTOR: S, Booniue 590836 £2249549 N Ban Dong Muang Kham
WATER LEVEL RECORD
BOREHOLE| CASING | WATER LEVEL FROM GROUND
DEPTH
TYPE OF SAMPLE: spiit-spoon & thin wall DATE TIME | DEPTH (M.) (M.) (M.)
DRIVE WEIGHT: 140 Lbs 211088 | 17.00 425 1.2 ((sveswey Casing fersduin 0.2 m)
DROP HEIGHT: 20" 22/10/98 17.30 8 27 (teuzeen) Casing ﬁ#r.ﬂ'l"l.m‘u 0.13m}
231008 | 1700 | 155 72 |trzuruey Casing Rarsduu 0,169 m)
241098 | 1024 | 155 2ot 7.60 m
Dapth (m} Racavery | Sample Blows/8 inch - N Stratra Soil Desecription Remarks
From To {em.} No. 08" [e%12"|] 128" blows/t | Change
{avel
0-1.5 WO
1.5-1,85 15 8-2-1 2 3 4 7 Gravelly Clay, gry-bwn, moist, firm, 1SS
low plasticlty, lateritic, Gravel-max,
size 3 cm, Qz
20-25 B-2-2 Same @ above ub
3 Falling head test
30-345 14 B-2-3 7 7 5 12 Gravelly Clay, gry-bwn, maist, stiff, |SS
low plasticity, sandy and gravally
mixad, latertic
35-425 B-2-4 Same @ above uD
4.50 Falling head test
45-50 23 8-2-5 11 11 15 26 Sandy Clay, omg-bwn, dry, very stiff,|S§
low plasticity lateritic, gravel mixed
5.0-6.0 Lost UD{Sample lost)
6 Failing head test
6.0-6.45 17.5 B-2-8 4 10 16 26 Sandy Clay, omg-bwn, dry, very stiff,|SS
low plaslic, lataritic
65-7.0 35 B-2-7 Same @ above uo
70-80 WO
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Department of Mineral Resources

Environmental Gaology Section

FIELD BORING LOG Sheel 2/2
PROJECT: Landfill Chieng Rai DATE STARTED: 21/10/98 DRILLER DMR
DATE FINISHED: 231098 ENGINEER S. Boonlue,
OWNER: - CU Thesis HOLE NO.: B-2 SITE: - P. Saitong, S. Surakote
LOCATION: Sheet 4949 |
CONTRACTOR: S, Boonlue 590836 E 2249549 N Ban Dong Muang Kham
WATER LEVEL RECORD
BOREHOLE] CASING | WATER LEVEL FROM GROUND
DEPTH
TYPE OF SAMPLE: split-spoon & thin walt DATE TIME | DEPTH (M.) M.}
DRIVE WEIGHT: 140 Lbs 21/10/98 17.00 4,25 1.2 (reuzrell Casing fereduiivi 0.2 m)
DROP HEIGHT: 30" 2210/98 | 17.30 8 27 |(rzuzveu Casing Berthuiu 0.13 m)
231088 | 17.00 15.5 72 lrcureu Casing Ak 0.169 m)
24708 | 1024 | 158 12#RNA7.60 m
Depth {m) Recovery | Sample Blows/8 inch N Stratra Soil Description Ramaks
From To {cm.} No. 08" {6'-12*{ 12°18* blows/fl | Change
Lavel
80-9.0 wo
8.0-9.45 Y| B-2-8 4 8 9 17 Sandy clay, gry-bwn, moist, v-stiff, |SS
I-plastic, gravel mixed in upper pan
9.5-120 WO
12.0-12.45 Lost 4 7 1 18 88 (sample lost)
125-150 wo
15 Falling head test
15.0- 15,50 B-2-9 4 7 9 16 Sandy clay, gry-bwn, moist, v-stff, |SS
m-piashic,c-sand mixed in upper pari

Remark: WO = Wash Qut, SS = Split Spoon, UD = Undlsturbed sample
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DEPARTMENT OF GEOTECHNOLOGY, KKU.

PROJECT LANDFILL CHIANG RAI LOCATION 590836E,2249549N
No. BH2
‘ “e -
~ 2
4 .. ) g | % |F ¢
-E: < Description of Malerial g : s_rr-.mnhmn.) g E E
— ' Q
§ 13
a E 0 W 3 C S
2-1 |Gravelly Clay,grayish brown, \ 429 | 2715
42 pmoistedfinn,tow plastic, \ ,
: i 51210
3 max size 3 om. N 73ss | 305 |V
- ;;— Ne 150.36 | 35
) Sandy Clay,orange brown,dry, v 15030 | 25 L
-5-? verystilllow plastic,laterite and <
gravel mixed,
104.2 a2
128 s
0 - —————— . 0.28x10
il 11033 | 32.5
. geo7 | "32
ol 3 ,
“— END OF BORE HOLE

-

g Waler tabfe

Boring started 21/10/93
Boring finished 24/10/98
Water level 6 i,

Drifter DMR
Driting by 8.Boonlua
P.Salthong and 8.Surskole




BORE HOLE No. BH2

1) Gravelly Clay, Grayish brown, moisted, firm, laterite mixed.

= _%)Sameas 1.50-195m.

3) Graveily Clay, Grayish brown, moisted, low plastic, stiff, sand and laterite mixed.

\ﬂsams as 3.00-3.45m.

wandy Clay, Orange brown, ary. very stif, low plastic, laterite and gravel mixed.

5) Sandy Clay, Grange brown, dry, very stiff, low plastic, laterite mixed,

)Same 35 6.00-6.45m.

} Sandy Cfay, Grayish brown, moisted, very stiff, low plastic, gravel mixed in upper part,

8} Sandy Cfay, Orange brown, dry. very stiff, low plastic,

latedte and coarse sang mixed in upper par.

End of Bore hoje.

LET
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DEPARTMENT OF GEOTECHNOLOGY

239

FACULTY OF TECHNOLOGY KHON KAEN " UNIVERSITY

2. Differential Haad is referrad to Equitibrium Level.

PROJECT : LANDFILL CHIANG RA! DEPTH OF HOLE 613 m.
LOCATION : 560836 E 2248549 N HOLE Dia ¢ 10,98 m.
HOLE No. : BH2 DEPTH OF CASING : 275 m.
Time Elapsad time Head reading Differential Head H/Ho
{min ) (em) {em)
0 0.0 813.0 1.000
0.5 1.8 B11.4 0.997
1 3.8 809.5 0.994
1.5 5.1 207.9 ogaz I ° —e
2 7.0 808.0 0.989 ;
3 10.8 802.2 0.982 '
4 14.5 508.5 0.976
5 18,0 595.0 0.971 ;
8 21.8 591,2 0,964
7 4.9 583.1 0,959
8 28.8 5344 0953 ||, I
8 31.9 5811 0.948 0 10 20 30 40
10 35,1 577.9 0.943 Elapeed Time {min)
11 28.3 574.7 0.928
12 41.3 871.7 0.033
13 44.8 868.4 0.927
14 47.4 565.6 0.823
15 50.3 562.7 0.918
20 64,5 5485 0.895
25 77.5 535.5 0.874
30 69.5 523.5 0.854
Falculndan.;
A = 81.07320 cm?
F = {(2x) /In(R) . l
F = 511.89 ) 9.13m
Yy = 120 sec 7 /
2 - 800 sec /
Hy = 808.0 / 2.75m
Hy = 582.7 Hoie dia, 4* .._.._../
K - —A_ in [Hz} / v
Fta-t,) H, .
K - 1,51 x 10 _omisac ' 3.43m
l
_____:w—-‘_JL_
Nate: 1. Head reading (s msasured from \oplof casing [




DEPARTMENT OF GEOTECHNOLOGY

FACULTY OF TECHNOLOGY KHON KAEN UNIVERSITY
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PROJECT : LANDFILL CHIANG RA! DEPTH OF HOLE : 1517 m.
LOCATION ; 590836 E 2240543 N HOLE Dia D 1016 m,
HOLE No. : BH2 DEPTH OF CASING ; 275 m.
Time Elapsed time Head reading Differential Head HHo
{min) (em) {cm)
0 0.0 780.0 1.000
0.5 49.5 710.5 0.935
1 7.0 672.0 0.886
1.5 128.0 831.0.. 0,830
2 163.0 597.0 .. 0.766
3 224,0 536.0 0.705
4 277.0 483.0 0.638
5 323,0 437.0 0.575
8 364.0 346.0 0,521
7 400.0 380.0 0.474 i
8 430,0 330.0 0434 |t . L |
9 450.0 301.0 0.396 b 10, P o
10 482.0 276.0 0.386 Eltpaed Time {min}
11 502.0 258,0 . 0.339
12 520.0 240.0 0.318
13 533.0 227.0 0.299
14 545.0 215.0 0.283
15 555.0 205.0 0.270
0 582.0 178.0 0.234
25 595.0 185.0 0.217
ap 805.9 155.0 0.204
Calculation ;
A = 81,07320 em* |
F = (@) Nin{UR) v .
= 990.54 —_— 0.47m
h = 480 sec 7 ~
, = 800 sec
H = 330.0 588 m
Hy n 205.0 Hole dia, 4" —n
K = —A_. In [u‘] /R
Fitrt) H, t r
K B .28 x 10* cmisec i ' 7.97m
;
v
date: 1. Head reading is measursd from top of casing B
2. Differeritisi Head is referred to Equilibrium Level, - e
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DEPARTMENT OF GEQOTECHNOLOGY
GEOTECHNOLOGY LABORATORY
WATER CONTENT DETERMINATION

Project Landfill Chiang Rai Job No. 1

Location Chiang Rai Province Sample No.B2-2, B2-4

Sample description Specific Gravity

Test by :S.Surakote Date of testing : 24/11/98
Test No. L 2

Container No. (can) B2-2 B2-4

Wt. of can+wet soll (g) 43.01 | 38.42

wt. of can+dry soil (g) 37.94 ! 3439

wt. of can (g) 21.2 21,7

wi. of dry soil, Ws(g) 16.74 | 12,69

wt. of water, Ww (g) 5.07 4.03

Water content, w% 30.2867 | 31.7573
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DEPARTMENT OF GEOTECHNOLOGY
GEOTECHNOLOGY LABORATORY
SPECIFIC GRAVITY DETERMINATION

Project Landfill Chiang Rai Boring No; BH2

Location Chiang Rai Province _ Sample Depth: 1.5 -3 m.
Sample description : Silty Clay,grayish brown Sample No,;2-1
hight plastic, stiff, Test by :S.Surakote

Date of testing : 25/11/98

DETERMINATION 1 2 3 .4

Wt. of Bottle+ Water+soilw1,(g)| 696.24 | 694.73 | 694.56 | 691.95

Temperature,T (c) . 20 30 40 50

Wt. of Boltle+ Water,w2,(g) 664.9 | 663.9 | 663.13 | 660.5
Wt. of dish + Dry soil (g) 344,23 | 344.23 | 344.23 | 344.23
Wt. of dish (g) 294.78 | 294.78 | 294,78 | 294,78
Wt. of soll Ws (g) 49.45 | 49.45 | 49.45 | 49.45

Specific gravity of water at T, Gt} 0.9982 | 0.9957 | 0.9922 | 0.9881

Specific gravity of sail, Gs 2.73 2.64 2,72 2.71

Agverale 2.70
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Sample depth 1.5-5m,

Project Landfill Chaing Rai
Localion Chaing Rai Province Specific gravity 2N
Boring No. BH2-1 Tested S. Surakote Date of testing
Sieve Analysis 25/11/98
weve No. | Diameler (1. of sieveM. of siava (W1, of sl eretained|cumintive | cmutnive] parcent Soil sample weight
(mm.) (@) sl (0) retain (g) retaned | % relaned| fner WA, of dry sol+can(p) M
a 4150 | 4510 | w193 | 204 4,08 204) 408, | 9592 |t of can (g) 299.55
1o 2000 | 4100 | 445 | a3 a1 389 778 | 8222 I ot oy sol, (g) 181,86
20 08490 | 3834 | 4155 | 324 842 71| 120 | 6580
a0 0420 | 2077 | 811 | 234 4.68 944| 1988 | B112
00 ! o050 | 2898 | 08 | a2 8.24 1356 2712 | 7288
20 | 0015 | 03 | 80 | 258 5.12 18120 22¢ | o178
pan . ase | 29 | o3 87.62 164.5
Hydrometer Analysis
Date  [Elpsed Temp Ra Re % L o] F
Time { e (em) [ (mm)
w1198 0.25 2 48 4.8 | goerz | 880 | oors | sege
as : a 7.9 [ e081z8 | RA0 | 0083 | s8¢
1 : as 408 | arroen | 890 | oos [ s7.47
2 . 435 53 ) B4ow2g | w15 | 0027 | ssaa
4 * 41.5 433 91.2308 950 0.020 52.90
8 55 | 98 1.3 | 774768 | 980 [ 0014 | so4s
19 ' IS 393 T3.7208 10.15 0.010 48.01
20 . 355 37.3 ) 90745 | 10850 | o007 | 4s.87
60 . 33 348 | oS2048 | 1000 | 0008 | 42.59
120 . 3 328 | 815328 | 1120 | 0004 | 4007
240 28 » 38 | 677808 [ 1150 | 0003 | 37.89
480 y 2 280 | 540208 | 1190 | 0002 | 3848
a0 ' % 68 | 502708 [ 1220 [ 0001 | 32.74
1440 27 2.5 253 | 474028 | 1245 | 0001 | 3091
Grave T Ism‘l Fine Silt Clay
Medinm
- 8
100 pr *T *o® .
F 60 4
E 590
g 20 JHHE E . ! !
® 75 MR T

0.1

0.01 0.001 0.0001

Grain Diameter, mm. -




Department of Geotechnology,KKU.

Coefficient of Permeability

Project Landfill Chiang Rali ¥ Sample No. B2-2

Soil Description Clay,Yellowish Gray,Plastic,very Stiff

Sampie Dimension 7.6 cm. Area 45.38 cm.
Mass Soil+pan int. 3602.3 g. High 15.36 cm.
Mass Soil+pan . Final Volume  697.04 cm.
Mass of Sample 1729.6 Density g/ sq.m,
Burrete Diameter 048 cm, Area of Standpipe 0.18 sqg.cm.
Test data
TestNo.! h1,{cm) (h2, em}| t,s) | T.( c) Km/s Kogm/s
1 228.5 167 | 24720 | 26 [7.7x10” | 6.7x10”
2 2285 | 147.5 | 54000 | 25 [|4.9x107 | 4.3x107
k Aeverage 6.31x10"] 5.5x107
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Department of Geotechnology,KKU.

Coefficient of Permeabiiity

Project Landfill Chiang Rai _ Sample No. B2-4

Soil Description Clay,Yeliowish Gray,Plastic,very Stiff

Sample Dimension 7,15 cm, Area 4015 cm.

Mass Soil+pa_m Int, 24422 g. High 1204 cm.

Mass Soil 3372.75 g. Volume  483.42 cm.

Mass of Sample 93055 g. Density g/ sq.m.

Burrete Diameter 048 cm. Area of Standpipe 0.18 sq.cm.

Test data |

TestNo., h1,(em) |h2, (em)| t.(s) [ T.( c) Kim/s Kyq:m/s
1 154 57.5 | 11460 { 29 [2.7x10° |2.19x10°
2 | 154 | 603 [ 18186 | 28 |2.6x10° |2.16x10°
3 154 63 [ 14700 | 27 [2.5%10° p.13x10™
k Average 2.6x10-8 p.13x10™
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ATTERBERG LIMITS DETERMINATION

Project  Land fill Chiang Ral
Location Chiang Ral Province

Sample Description

Job. No. 1

Boring No, Sample Depth 1.5-5.0
Sample No. BH2-1

Specific Gravity

Test by s.surakote Date of Testing16/11/98

Liquid fimit
Test No. 1 2 3 4 5 6
Moisture can No, A B C D E F
Wi, of can +waet soil 32,03 a8 31.99 31.77 31.52 37.79
wt. of can +dry soif 28.47 32.63 29 28.34 28.22 338
Wt of water 356 5.37 2,99 3.43 3.3 4.19
Wt. of can 21,11 21.69 23.09 21.81 22 25.76
Wi, of dry soil 7.36 10.94 5.91 6.53 6.22 7.84
water Content , Y%ow 48,37 49.09 50.59 52.83 53.05 53.44
No. Of blows, N K1) 35 28 24 21 18
Test No., 1 2 3
Moisture can No. A B C Flow Index,FI = 0.28
Wi, of can +wet sail 29,33 24,35 24.99 Liquid Limit, LL = 81.7
wt. of can +dry sail 28.42 23.64 23.98 Plastic Limit PL = 36.17
Wt. of water 0.91 0.71 1.01 Plasticity Index, Pl= 15.53
Wt. of can 259 21.68 21.46
Wt of dry sail 2.52 1.96 2.52
water Content, %aw 36.11 38.22 40.08
l 55
‘ & Pt
I&
:‘ %1 ;
i _
*
47
15 20 2&0‘ of birwn io 35 - 40




DEPARTMENT OF GEOTECHNOLOGY, KKU
COMPACTION TEST

Project  Landfil Chiang Ral

Location Chiang Ral Province

Sample Description

Date of Testing16/11/98

Mold dimension :Diarr 10,16 cm Helgth

Sample Depth 1,5-5.0 m.

Sample No, BHZ

Specific Gravity

Test by

s.surakote

11.62 cm. Volume 942.1

275

cm

wt. Of hammer 245 N No.ofLayer 3 Blow/Layer 25
Water Content Determination
Test No, 1 2 3 4 5
Moisture can No. A B C D E
Wt. of can +wet soil 394 40.7 42 45.1 45.9
wi. of can +dry soil 37.62 36.16 38.05 39,93 40,33
Wt of water 1.78 2.54 3.95 517 5.57
Wt of can 21,7 252 21,5 21,7 22,5
Wt of dry soil 15.92 12.96 16,55 18.23 17.83
water Content, %w 11.18 19.60 23.87 28.36 31.24
Density Determination

Test No, 1 2 3 4 5
Wi. of soil + mold 3448 36287 3812.5 3771.8 3665.4
Wt. of mold 19753 /( 1975.3 | 19753 { 19753 1975.3
W, of soil in moid, (9] 14727 | 16534 [ 18372 1796.5 1 1690.1
Wet density, kN/sq.m.| 14,70 18.22 20.32 20.30 19.59
Dry density, kN/sq.m.| 13.22 15.23 16.40 15.81 14.93

£

L EEEEET | e

§ 13 T Optimum water content : 23,.87%

10 15 20 25 30 35

Water content, %w

Max. Dry Dencity: 16.40 kN/m?
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UNDISTURBED SAMPLE Department of Geotechnology, KKL. PEAK
Geotechnical Laboratory
Direct Shear Test
PROJECT: ° Landfill Chiang Rai BH or TP :BH2 :Depth m.:Dale 2H2/98 :SpecimenNo. = 242
Specimen Type: Silty clay Gs 272 : Normal Load kg 40.00 : Type of Test= cD
RingConstant: 0.53  kN/div Ring No. :Normal Strees (kN/m®)  139.67 : Shear Rate = 001  mm/min
Specimen Dimensions : Unit Weight of Soil : Water Content Before Test : Water Content After Test
- Height{mm} 19.80  :Wtof soil + ring (q) 180.40 :Wtof Can (g) 2120 :Witofcan(g) 3330
" Diametedmm) 59.80 :WtofRing (g) 77.80 :Wtof soil + can (q) 43.01  :Wiof soil + can (g) 48.52
Area {mnr) 2808.62 : Moist Unit Weigh{g/cm®) 1.84  : Wt of dry sail+can(g) 37.84 Wi of dry soil+can(g) 4.4
Volume (mm% 55610.58 : Dry Unit Weightig/cm®) 1.42  : Water Content(%) 30.29  :Waler Content(%) 35.99
Horizontion ioad Horizontal corrected Shear Vertical Movement + Expansion
Displacement Reading Load Area Stress - Reading(mm.) - Setlement
x0.01 mm. Division : kN (mm?) (kN/m?) x0.01 mm.
0.0 0.00 0.00 2808.6 0.00 0.0 0.00
38.0 1.00 - 0.01 2785.9 1.87 -50.00 0.50
620 5.00 0.03 2T71.5 9.38 -52.00 0.52
893.0 ’ 9.00 0.05 2753.0 16.99 -52.00 0.52
123.0 ) 17.00 0.09 27351 a2 -52.50 -0.53
150.0 25,00 0.13 27189 47.79 -55.00 0.55
. 1840 34.00 : 0.18 26598.6 65.49 -59.00 -0.59
217.0 43.00 022 2678.8 83.43 -72.00 0.72
243.0 49.00 025 2663.3 95.63 -85.00 -0.85
275.0 : 58.00 0.30 26442 114.01 -109.60 -1.09
3000 63.00 0.33 26292 124.55 -131.00 -1.31
331.0 64.00 0.33 26107 127.42 -141.00 -141
386.0 65.00 0.34 25897 130.46 -152.00 -152
392.0 65.00 0.34 25742 131.25 -154.00 -1.54
428.0 60.00 . 0.31 25527 122.17 -161.00 -161
4520 60.00 0.31 2538.3 122.86 -170.00 -1.70

0s¢



UNDISTURBED SAMPLE _ Department of Geotechnology, KKU. , PEAK
Geotechnical Laboratory
Direct Shear Test

PROJECT ; Landfiil Chaing Rai BH or TP -BH2 ‘Depth m..Date 2/12/98 :SpecimenNo.= 243
Specimen Type: Clay Gs 272  Nommal Load kg 60.00 : Type of Test = cp
Ring Constant: . 1.20 kog/div Ring No. GTD1S :Nomal Strees | (kN/m?) 208.50 :Shear Rate = 0.01  mm/min
Specimen Dimensions : Unit Weight of Soil : Water Conlent Before Test : Water Content After Test
Height{mm) 19.80 Wit of soif + fing (g) 186.10 Wt of Can (g) 21.20  :Wtof can (g} 33.30
Diameter{mm) 59.80  :Wtof Ring (g) 77.80  : Wi of soil + can (g) 43.01 :Wtof soil + can @ 48.52
Area (mmd) 2808.62 : Moist Unit Weightglem™1.95  : Wt of dry soil+can(g) 37.94  : Wi of dry soil+can(g) 44.41
Volumqmmﬁ 55610.58 : Dry Unit Weight (glcm’) 149 : Water Content{%) 30.28 :Waler Content{%) 36.95
Hoerizontion Load Horizonta! corrected Shear Vertical Movernent
Displacement Reading Load Area Stregs Reading(mm.) + Expans
x0.01 mm, Division kN (mm?) ' (kN/m?) x0.01 mm, - Settlems
0.0 0.00 0.00 2808.6 0.00 -63.00 .63
34.0 0.50 0.01 2788.3 2.1 -65.50 .66
62.0 1.00 0.01 27715 4.25 -69.00 <0.69
93.0 250 0.03 2753.0 10.69 -74.50 £0.75
121.0 6.00 0.07 27353 25.81 -78.00 0.78
152.0 13.00 0.15 2177 56.29 - -82.00 0.82
186.0 18.50 0.23 26974 85.08 -82.00 .92
213.0 20.80 0.24 2681.2 91.29 -110.00 -1.10
2430 23.00 0.27 2663.3 101.63 -137.00 -1.37
279.0 25.00 0.29 2641.8 111.37 -172.00 -1.72
305.0 27.50 - 0.32 2626.2 123.23 ~190.00 -1.90
330.0 30.00 0.35 2611.3 - 13520 -197.00 -1.97
367.0 32.00 0.38 25891 - . 14545 . -187.00 -1.97
334.00 3300 -. 0.39 - 2573.0 150.94 -202.00 -2.02
420.00 32.00 0.38 25575 147.25 -202.00 -2.02
458.00 32.00 0.38 25347 148.57 -201.50 -2.02

482.00 32.00 0.38 2520.4 148.42 -203.00 -2.03

IsT



Department of Geotechnology, KKU.

UNDISTURBED SAMPLE PEAK
' Geotechnical Laboratory
Direct Shear Test '
PROJECT : Landfil Chaing Rai BH or TP :BH24 :Depth m.:Date 2/12/98 : Specitmen No. = 241
Specimen Type: Ciay Gs 272 * Normal Load kg 20.00 :Type of Test = cD.
Ring Constant: 053 ko/div Ring No. Normal Strees , (kN/m?)  69.83 : Shear Rate = 0.01 mmimin
Specimen Dimensions ' 1 Unit Weight of Seil : Water Content Before Test : Waler Content After Test
Height{mm) 19.80  : Wt of soll + ring (g) 178.60 : Wt of can (g) 21.70 :Wtofcan (g) 21.50
Biameter{mm) 59.80 :wWtofRing (g) 77.80 :Wtof soil + can (g) 38.42 :Wtof soil + can {g9) 53.76
Area (mm? . 2B08.62 : Moist Unit Weightgicm®1.81  :Wiof dry soit+can{g) 3433 Wiofdry soil+can(g) 4530
Volume (mm®) 55610.58 : Dry Unit Weightig/lem™ 1.38 - Water Content(%) 31.76  :Water Content(%) 35.55
Horzontion Load Horizontal corecied - Shear Vertical Movement + Expansion
Displacement Reading Load Area Stress Reading{mm.) - Settlement
x0.01 mm, Division kN (mm?) (th“z) x0.01 mm.
0.00 0.00 0.00 2808.6 0.00 -50.50 -0.51
33.00 1.00 o.M . 27889 1.86 -51.00 -0.51
66.00 3.00 0.02 2769.1 563 -52.00 -0.52 .
93.00 500 0.03 27530 9.44 -53.00 -0.53
128.00 23.00 0.12 27321 43.76 -53.00 -0.53
155.00 25.00 0.13 27159 47.84 -56.00 -0.56
182.00 33.00 0.17 2699.8 63.53 -56.00 -0.56
210.00 38.00 0.20 2683.0 7362 -57.00 -0.57
242,00 41.00 0.21 2663.9 80.00 -60.00 -0.60
276.00 45.00 0.24 28436 90.44 -61.00 -0.61
303.00 50.00 ) 0.26 2627 .4 98.91 ~73.00 0.73
333.00 51.00 0.27 2609.5 101.58 -79.00 0.79
351.00 48.00 0.25 2582.7 96.23 -86.00 -0.86
391.00 4800 0.25 2574.8 96.90 -90.00 -0.90
425.00 48.00 0.25 2554.5 B7.67 -91.00 0.91
45600 47.00 024 2535.9 96.33 -52.00 -0.92

[474
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DIRECT SHEAR RESULT

Project:  Landfill BoringNo: BH2 ~  Series1 Series2  Series 3
Soil Type:  silty Clay  Sample No: 2-4.1 2-4.2 2-4.3

Shearlstress, KN/m?
3

o
=
L

-
-
-
——

0 60 120 180 240 300 380 420 480 540
Horizontal displacement, x0.01 mm.

Normal Shear

(kN/m) (kN/m)
Series 1 69.83 99.00
Series 2 139.67 130.00

Series3 . 210.12 152,00

160
< 140 +
120 -
= 100 +

é 80 +

tg 60 + Yo = 0.3777x + 72171
40 4

20 }

kN/m

Sh

o
l

& 3 n
L T r

50 100 150 200 " 250
- Normai Stress (kN/m?)

=]

~ peak strength

Cp= ' 7217 kPa
o= 2089  degrees



Project ;
~ Soil Type:
Diametar,mm:

Helght,mm:

Oate

26/11/88-12:00

Date

1/12/88-12:00

Lanoiu
cohesiva
50.50
191.00

Elapsed
tima

{min)

0.25
0.50
1.00
200
4,00
8.00
15.00
30.00
80,00
120.00
240.00
480.00
860.00
1440.00
Elspeseg
time

{min)

0.00
025
0.50
1.00
2,00
4.00
8.00
15.00
30.00
80.00
120.00
240.00
480.00
960.00
1440.00

Department of Gaotectnology, KKU

Geotechnical Laborstory
Consolidation Test
Boring No: 8H2 Seras 1
Sample No: BH2|-4
Degth,m:
Applied Stress, ki/sq.m: 8255
Squareroot Series 1 Date
time Dial Reading
[min) (x 0.01mm)
0.50 0.0 30¢11/86-0:00
071 0.0
100 05
1.41 1.0
2.00 1.2
2.83 1.5
2.87 1.8
5.48 1.8
7.15 20
10.95 2.0
1549 20
21.91 2.0
30.98 20
3795 20
Squeraroot Series 3 Date
tme Dial Reading
{min) {u 301 mm)
0.00 8.0 2112/98-12:00
0.50 11.0
on 12,5
1,00 13.2
1.41 14,2
2,00 15.2
2.83 16.1
3.87 16.8
5.48 17.0
.75 1.0
10.95 17.0
15.49 17.0
21,91 170
30.98 17.0

31.95 170

Secws 2

12471

Eiapaed

{min}

025
0.50
1.00
200
4,00
8.00
15.00
30.00
60.00
120.00
240.00
480.00
860.00
1440.00
Elapsed
lime

{min)

0.00
025
0.50
1.00
2.00
4.00
8.00
15.00
30.00
60.00

240,00
480,00
960.00
1440.00

(min}

0.50
0.71
1.00
141
2.00
2,83
87
5.48
7.75
10,95
1548
21,9
30,88
7,96
Squarercot
time

{min)

0.00
0.50
0.71
1.00
1.41
2.00
283
iar
5.48
.75
10.85
15.49
21.81
30.98
37.95

254

Dial Reading
(x 0.01mm)

40
48
5.8
64
70
76
80
8.1
85
8.8
.88
9.0
8.0
2.0
Series 4
Disi Reaging
{(x 0.01mm)

17.0
25
21,5
2.0
24.0
250
26.0
265
210
27.0
275
218
28.0
280
280
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ANALYSIS RESULTS

Profile code no. N-36/20
SOIL SERIES Ban Chong (Bg)
Type Location: Amphoe Mae Sai, Changwat Chiang Rai.' The site was on a convex

summit in undulating country approximately 1 km west side of Mae Sai - Mae
Chan Highway, about 10 km south of Amphoe Mae Sai (Sheet no. 4972-11, Coord.

917495).._
PARTICLE SIZE MMALYSIS ({PERCENTAGES) USDA ENGINEERIKG M COMDUC-  Caco,
_ TEXTURAL CLASSIPICATIN min
USDA GRADING SAHD FRACTION GRADING CLASSIRT 1:5 k&
- CATION xied
DEPT  HORIZON VERY OGARSE NEDIUN FINE VERY 11
{cn) COARSE SAMD SAMD SMWD PIME INIFIED MASHO WAtER  ROI
SD  SILT CLAY suD : SAND
1517 N 0.0 251 3.4 CL o M 5l 4 w0
15/1-65 Bl 1.2 2.4 46.4 ¢ B e 43 Ll 1
653 B2 290 14.2 %6.8 ¢ M M5 50 &l 108
96-130+  BC %1 2.0 5.8 c B M-S 57 Ll 105
DEFT  MOISTORE C ¥ EXCHANGE CAPACITY ARD CATIGHS (ailli eqiv./1009) BASE SATURATION P [
(en) AR t ' o] e
OVEN S Btract S cBr cBe g0 Brin
BRY § % I b (et Aeidity SOIL - 100g € Bth
Ktha) \ (BRAY MO
(B ) (B+X) (o) aar N0.2) ACETATR
01517 2.0 L5 LLOLTO02 03 4 M8 12 ng ng L R BN BT
151765 2.9 o.M 063 07 01 02 19 M4 16 WO % 12 s s
859 &1 p.g 0.5 07 01 02 LS 1.6 . O VS U L S VR X BT

-1+ .0 0.4 0.5 0.7 01 0.1 1.4 4. 124 4 27 n 1 W7 1]
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