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Determination of Water Content and Unit Weight
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® ASTM D 2216 -98 Test Method for Laboratory Determination of Water (Moisture) Content
of Soil and rock by mass
® ASTM D 4718 — 87 Practice for Correction of Unit Wright and Water Content for Soils

Containing Oversize Particles
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Water Content and Unit Weight

Project Name : u?mmmzl,ﬁuﬁﬂ Date of Test  : 10/18/2547 Sample No.  :1
Location - Angnamdalnates Tested by DUNEUNTY gAnUeN Boring No. -
Soil Sample - Auwdlan Checked by : wisigdna Aasmi Depth (m) 16
Water Content of Soil
Sample No. 1 2 3 4 5
Moisture Can No. A-1 A-2 A-3
Mass of Can + Wet soil (9) 42.546 43.891 42.073
Mass of Can + Dry soil (9) 38.324 39.529 37.781
Mass of Can (9) 20.112 20.089 20.218
Unit Weight of Soil
Sample No. 1 2 3 4 5
Diameter of Sample Ring (cm) 4.8 4.8 4.8
Height of Sample Ring (9) 2.01 2.02 2.00
Mass of Sample Ring (9) 11.78 11.78 11.78
Mass of Sample Ring + Soil (9) 69.27 69.79 69.84
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Water Content and Unit Weight

Project Name Date of Test Sample No.
Location Tested by : Boring No.
Soil Sample Checked by Depth (m)
Water Content of Soil
Sample No. 1 2 3 4 5
Moisture Can No.
Mass of Can + Wet soil (9)
Mass of Can + Dry soil (9)
Mass of Can (9)
Unit Weight of Soil
Sample No. 1 2 3 4 5
Diameter of Sample Ring (cm)
Height of Sample Ring (9)
Mass of Sample Ring (9)
Mass of Sample Ring + Soil (9)
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Water Content and Unit Weight
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Project Name

S UTATA LN

Date of Test

:10/18/2547

Location Anenandslnaniog Tested by JWNHUNTY ganuen -
Soil Sample  Auwilen Checked by A A £1.6
Water Content of Soil
Sample No. 1 2 3 5
Moisture Can No. A-1 A-2 A-3
Mass of Can + Wet soil (9) 42.546 43.891 42.073
Mass of Can + Dry soil (9) 38.324 39.529 37.781
Mass of Can (9) 20.112 20.089 20.218
Mass of Wet Soil (9) 4.22 4.36 4.29
Mass of Dry Soil (9) 18.21 19.44 17.56
Water Content (%) 23.17 22.43 24.43
Unit Weight of Soil
Sample No. 1 2 3 5
Diameter of Sample Ring (cm) 4.8 4.8 4.8
Height of Sample Ring (9) 2.01 2.02 2.00
Mass of Sample Ring (9) 11.78 11.78 11.78
Mass of Sample Ring + Soil (9) 69.27 69.79 69.84
Mass of Soil (9) 57.49 58.01 58.06
Volume of Sample Ring (CmB) 36.37 36.55 36.19
Density of Soil (g/cma) 1.58 1.59 1.60
Unit Weight of Soil (kN/ms) 15.50 15.60 15.70
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Water Content and Unit Weight

Project Name Date of Test Sample No.

Location Tested by : Boring No.

Soil Sample Checked by Depth (m)
Water Content of Soil

Sample No. 1 2 3 4 5

Moisture Can No.

Mass of Can + Wet soil (9)

Mass of Can + Dry soil (9)

Mass of Can (9)

Mass of Wet Soil (9)

Mass of Dry Soil (9)

Water Content (%)
Unit Weight of Soil

Sample No. 1 2 3 4 5

Diameter of Sample Ring (cm)

Height of Sample Ring (9)

Mass of Sample Ring (9)

Mass of Sample Ring + Soil (9)

Mass of Soil (9)

Volume of Sample Ring (cms)

Density of Soil (g/lem’)

Unit Weight of Soil (kN/m°)
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Determination of Specific Gravity of Soil
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A9 2.1 ANAIHNENANNIZIAIAUTTAFNG I

1UAUBIAU ATANANAUNIEURIAY , G,
Sand 2.65 - 2.67
Silty Sand 267 - 2.70
Inorganic Clay 2.70 - 2.80
Soil with Mica or Iron 2.75 - 3.00
Organic Soil 1.00 - 2.60
A19197 2.2 uansAndaulstiuny | K
amupd °C AMNMUILLURn | N/ Amanlsdsuun , K
;6 0.99897 1.0007
17 0.99880 1.0006
18 0.99862 1.0004
19 0.99843 1.0002
20 0.99823 1.0000
21 0.99802 0.9998
22 0.99780 0.9996
23 0.99757 0.9993
24 0.99732 0.9991
25 0.99707 0.9989
26 0.99681 0.9986
27 0.99654 0.9983
28 0.99626 0.9980
29 0.99597 0.9977
30 0.99567 0.9974
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® ASTM D 854 — 00 Standard Test Methods for Specific Gravity Of Soil Solids By Water
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Specific Gravity Test

Project Name : Test Date of Test  : 11/21/2547 Sample No. 1
Location : kKkw Tested by : Mr.Somijit Thongseekao ~ Boring No. o1
Soil Sample : Silty Clay Checked by : Mr.Chusak Kererat Depth (m) :1.6

Calibration Data

No. Flask + Water Temperature
@ (°c)

1 672.84 35

2 673.50 30

3 674.36 25

4 674.88 20

5

6

7

Testing Data

Trial No. 1 2 3 4 5 6
1. Temperature °c 30 28
2. Flask + Water g 673.54 673.82
3. Flask + Water + Soil g 705.86 706.50
4. Container No. C-1 C-2
5. Dry Soil + Container g 313.80 289.40
6. Weight of Container g 263.50 238.50
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Specific Gravity Test

Project Name : Date of Test Sample No.
Location : Tested by : Boring No.
Soil Sample : Checked by Depth (m)

Calibration Data

No. Flask + Water Temperature

(@) °c)

Testing Data

Trial No. 1 2 3 4 5
1. Temperature °c
2. Flask + Water g
3. Flask + Water + Sail g
4. Container No.
5. Dry Soil + Container g
6. Weight of Container g
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AIBENINNITANUWITY

W.K

@®
I
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N
N
=

Ws + WFW B WFWS

1 v
G, = ANNTNATNZIBTAR UMY 20°C

= UMINVBIAIDE N AUND LI

v v 1
= 1MiINaes Volumetric Flask + 11 + AUUY Agauuniwiniu W,

a

= WuAnsaudslfuudiiesaingmumgd

a

W

5o ) 3 A a &
W = UIUUNURY Volumetric Flask + 11 NYUNNHUUS
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Specific Gravity Test

Project Name : Test Date of Test  : 11/21/2547 Sample No.  :1
Location : kkw Tested by : Mr.Somijit Thongseekao  Boring No. 1
Soil Sample : Silty Clay Checked by : Mr.Chusak Kererat Depth (m) :1.6
Calibration Data
No. Flask + Water Temperature
(9) (OC) 676.00
o 675.60
1 672.84 35 <
o 675.20
2 673.50 30 E— 674.80 §
3 674.36 25 g 67440 ®
= 674.00 -
4 674.88 20 5 675,60
— . 3
5 % 673.20 \\
6 = 672.80
672.40 -
7
672.00
20 22 24 26 28 30 32 34 36
Temperature, Degree Celsius
Testing Data
Trial No. 1 2 3 4 5 6
1. Temperature °c 30 28
2. Flask + Water g 673.54 673.82
3. Flask + Water + Soil g 705.86 706.50
4. Container No. C-1 C-2
5. Dry Soil + Container g 313.80 289.40
6. Weight of Container g 263.50 238.50
7. Dry Soil g 50.30 50.90
8. Correction Factor 0.9957 0.9963
9. Specific Gravity 2.79 2.78
10. Average Specific Gravity 2.785
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Specific Gravity Test

Project Name Date of Test Sample No.
Location Tested by : Boring No.
Soil Sample Checked by Depth (m)
Calibration Data
No. Flask + Water Temperature
(9) (°c)
o
| ~
2]
©
2 o
+
3 8
2
4 5
5 S
2
6
7
Temperature, Degree Celsius
Testing Data
Trial No. 1 2 3 4 5 6
1. Temperature °c
2. Flask + Water g
3. Flask + Water + Soil g
4. Container No.
5. Dry Soil + Container g
6. Weight of Container g
7. Dry Soil o]
8. Correction Factor
9. Specific Gravity
10. Average Specific Gravity
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Soil Investigation

NYHJUASUANNG

nsdgamulueuieaine daonudrdnylunisdudeyatsnauaueenuuy uasdenaliam
neafaniivllfaaarndssndauasiinoulaendy i@g@ﬁuLﬂuiqﬁﬁnﬁcylumumﬁmﬂﬁuiﬂm
il i unaditeraa¥islul dayadudulslinflunaienalauazanuangiumn deafiunig
NIAAIFIUIIN vazAUTn IR mussduRe iRy wnuanauiilyuazgiassaluunesiie
wranstanunun auindy Aansuaenuwiasian ldesnuuuanduazniu Mdlunisimseid

v

L@DETAMNAINNANA (Slope Stability) LT1FW
o = o £% = o :‘/ = = dl9/ o 1 v .
n13d199amUazn1 linsuiean nLaza N restuA L LB ARG aIN1vIINNTRedi1wiTe
TuuFnnlasnig lnanimeaeuniArguantifresduwiaazu ldainnismasaeuluawiu(in-situ
Test) vivanadeyluieslfjiiinng (Laboratory Test) Madarinliannsapnazudsilymnenaaziinau
lusgndnginnisnea¥sliandos dufunimeseuuvetefesinaulinasey  wieAuanTFly
vesdfjiAnsuidniunisdisalulassniaie Wldungauadndineld lunisdssifiudessiu aziEandn
o a dl o o o a Ao ] dy
1A1ENN3ANIARU Tegniseaarmanlunisianzdnsanuilfesie il
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5) aldidusaidanlunisindulatepnuinunzannas didununiazeanis



Soil Mechanics Laboratory @

L

nniszasAraInIsNagay

-_'i = VY o < o 1 a < a a ¥ as ¥ ! IS
LW@BJﬂin@ﬂﬂ’]ﬁ‘LﬂUﬁl']@il%‘iﬂu LAZLALTEAZIALAN NNILNNIAAUAILAENT AT UND

Waldiaunsndeun nsnesdy (Boring Log) aeinednels

] v
wWatiusaestneduld g lunmegauniisialy

A megflumumsw ARAU

® ASTM D1452-80(2000) Standard Practice For Soil Investigation And Sampling By Auger
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ginsnluazipsasiiedmiunimeagauninanzd1aaany
- = A ey
gunsnluazirseiianliianiy

1) @duAngAuluuAenyu (Hand Auger)

2)  #nupe (Extension Rod)

qunsnluaziriasiled 4l
1) gau (Drying Oven) Adnunsnmauaugnugitlda 105 ° C £5° C
2)  nsvtleafufaatnefu (Container) Aaaidlulansuazielnils
3) ipEesta (Balance) MilAuaiaen 0.01 N3y
4)  szuaduvia

5)  ARUWNAT I ESAANAN
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Soil Investigation
Project Name : Sample Date of Test  :1/31/2548 Sample No. 1
Location : kkw Water Table : 0.60 Boring No. 1
Test by : Mr.Montree Rittiboon Checked by : Mr.Chusak Kererat Depth (m) :3.00
Sample Depth Water Atterberg Limit Wet Unit usc Shear Strength SPT Length
From To Content L.L. P.L. Weight Method Su Recovery
(m) (m) (%) (%) @) | wm) (¥m®) (m)
HA-1 0.00 0.50
HA-2 0.50 1.00
HA-3 1.00 1.50
HA-4 1.50 1.80
HA-5 1.80 2.10
HA-6 2.10 2.50
HA-7 2.50 3.00
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Soil Investigation

Depth(m) usc Soil Description
From To
0.00 0.50 Top Soil
0.50 1.00 Top Soil
1.00 1.50 Silty clay, dark grey with some organic matter
1.50 1.80 Silty clay, dark grey with some organic matter
1.80 2.10 Silty clay, dark grey with some organic matter
2.10 2.50 Silty Clay, light grey brown and yellow
2.50 3.00 Silty Clay, light grey brown and yellow
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Soil Investigation

Water Content of Sail

Sample No. 1 2 3 4 5
Moisture Can No. A-1 A-2 A-3 A-4 A-5
Mass of Can + Wet soil (9) 45.992 47.638 45.508 45.165 48.608
Mass of Can + Dry soil (9) 38.622 39.758 37.778 38.025 39.208
Mass of Can (9) 20.132 20.048 20.218 20.185 20.418
Sample No. 6 7 8 9 10
Moisture Can No. A-6 A-7
Mass of Can + Wet soil (9) 42 .546 43.891
Mass of Can + Dry soil (9) 38.324 39.529
Mass of Can (9) 20.112 20.089
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Soil Investigation

Project Name Date of Test Sample No.

Location Water Table Boring No.

Test by Checked by Depth (m)

Sample Depth Water Atterberg Limit Wet Unit usc Shear Strength SPT Length
From To Content L.L. P.L. Weight Method Su Recovery
(m) (m) (%) (%) (%) (Wm’) (¥m’) (m)
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Soil Investigation

Depth(m)

From

To

usc

Soil Description
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Soil Investigation

Water Content of Sail

Sample No. 1 2 3 4 5
Moisture Can No.
Mass of Can + Wet soil (9)
Mass of Can + Dry soil (9)
Mass of Can (9)
Sample No. 6 7 8 9 10
Moisture Can No.
Mass of Can + Wet soil (9)
Mass of Can + Dry soil (9)
Mass of Can (9)
%4 1 []
AIRVEINNITATUITUY

1. Buraennaulunlanu Asduiesay  (Water Content, w %)

o

=

W1—W2
——X100 (%) (3.1)
W —W

2 c

Pusnnsetladfumag R
tminnseilaanusaasttaauiusnuinawtlen

PutinnsztladtuAtet19ARAURUTIN AL

w
—~ X 100 (%) . (3.2)

W
s

5 o H
UNVUNUBIUN

TUTNAULIA
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Soil Investigation
Project Name : Sample Date of Test  :1/31/2548 Sample No. 1
Location : kkw Water Table  :0.60 Boring No. 1
Test by : Mr.Montree Rittiboon Checked by : Mr.Chusak Kererat Depth (m) :3.00
Water Content of Soil

Sample No. 1 2 3 4 5
Moisture Can No. A-1 A-2 A-3 A-4 A-5
Mass of Can + Wet soil (9) 45.992 47.638 45.508 45.165 48.608
Mass of Can + Dry soil (9) 38.622 39.758 37.778 38.025 39.208
Mass of Can (9) 20.132 20.048 20.218 20.185 20.418
Mass of Wet Soil (9) 25.86 27.59 25.29 24.98 28.19
Mass of Dry Soil (9) 18.49 19.71 17.56 17.84 18.79
Water Content (%) 31 40 44 40 50

Sample No. 6 7 8 9 10
Moisture Can No. A-6 A-7
Mass of Can + Wet soil (9) 47.242 49.249
Mass of Can + Dry soil (9) 38.322 39.529
Mass of Can (9) 20.112 20.089
Mass of Wet Soil (9) 27.13 29.16
Mass of Dry Soil (9) 18.21 19.44
Water Content (%) 49 50
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Soil Investigation

Sample Water Atterberg Limit Wet Unit usc Shear Strength SPT Length
From To Content L.L. P.L. Weight Method Su Recovery
(m) (m) (%) (%) @) | wm) (ym®) (m)

HA-1 0.00 0.50 31
HA-2 0.50 1.00 40
HA-3 1.00 1.50 44
HA-4 1.50 1.80 40
HA-5 1.80 2.10 50
HA-6 2.10 2.50 49
HA-7 2.50 3.00 50
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Soil Investigation

© Natural Water Content | © Su (UC) 'Su(ZFV)
o8 o Liquid Limit o Su (PC) (tm”)
s1ElE . , o = Plastic Limit 2 4 6 8
2|88 |~ Description of Soil J
—|2|l5|2]|¢ b= (%) ® SPT N (Blow/ft)
HEEIEE 3
Aln |F|lw|& O] 20 40 60 80 20 40 60 80
Top Soil
| | <
T Silty clay, dark grey with some organic matter
2
Silty Clay, light grey brown and yellow
3
URNELNR H.A. = Hand Auger
M.A = Mechanic Auger
W.S, = Wash Boring
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Soil Investigation

Project Name Date of Test Sample No.
Location Water Table Boring No.
Test by Checked by Depth (m)
Water Content of Soll
Sample No. 1 2 4 5
Moisture Can No.
Mass of Can + Wet soil (9)
Mass of Can + Dry soil (9)
Mass of Can (9)
Mass of Wet Soil (9)
Mass of Dry Soil (9)
Water Content (%)
Sample No. 6 7 9 10
Moisture Can No.
Mass of Can + Wet soil (9)
Mass of Can + Dry soil (9)
Mass of Can (9)
Mass of Wet Soil (9)
Mass of Dry Soil (9)

Water Content
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Soil Investigation

Project Name Date of Test Sample No.

Location Water Table Boring No.

Test by Checked by Depth (m)

Sample Depth Water Atterberg Limit Wet Unit usc Shear Strength SPT Length
From To Content L.L. P.L. Weight Method Su Recovery
(m) (m) (%) (%) (%) (Wm’) (¥m’) (m)
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Soil Investigation

© Natural Water Content | ©Su (UC) OSu(QFV)
o8 o Liquid Limit o Su (PC) (tm”)
S| ELE - , o |m Plastic Limit 2 4 6 8
12|88 ~ Description of Soll J
=|la|®°|a|s b= (%) = SPT N (Blow/ft)
Slel8l5|8 g
Q|d|F|a | O 20 40 60 80 20 40 60 80
ER
[ 2 |
[ 5 |
URNELNR H.A. = Hand Auger
M.A = Mechanic Auger
W.S, = Wash Boring
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BORING LOG
1
PROJECT  91a15U5H13 LOCATION uvvinmavdaing samyiys
BORING No. BH-2 JOBNO. 278 CHECKED BY SWC
DATE 15/01/98 OBSERVATION WATER LEVEL =284 m DEPTH 19,95 m.
2131 H#] 5] ol 8 2 9 10
|zl sl = 2 R R Y R 1 o) Su (tm) SPT (N-VALUE)
= o
DESCRIPTIONOFsoIL | €| & % ? g F——@—® ®rockerrmwmovsred W Blows/t
= % (=) 3
-9 &)
AlZl1 S 21 & 20 40 60 80 100 IR el 20 40 60 80
SILTY SAND, light grey brown,loose, (SP) \gré} 1 — 19
3,00 m WO : 1 |
S I r 21
SILTY SAND, light grey brown,very dense. (SP)
asom| [|wo '
5 |ISS 120,
WO, | |
S5 L4 120 |
SILTY FINE SAND, light grey, brown, |
= || |
dense to very dense, (SP) \;;) B L 2
WO |
SS |6 - 18
10 ]
10.50 m WO
N _ o |
vo 5| Bl
55 | & - * 7
—t. M
HEEE s Ren
SILTY SAND, light grey, yellowish ot
SS |10 [m— - 17
brown, very dense. (SP) g
—WO .-n
I E BT ol el |
e L K1
S5z e 13
[ Jwo N ElE
20 s |- | 4 g
- End of Boring -
25 |

NOTE : §§ = SPLIT SPOON , ST = SHELBY TUBE , WO = WASH OUT
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Kunzelstab Penetration Test

= [ %4
Vlﬁ]‘l:l{] LAsnANNIT
4 A ey wa 1 o H % a a
Kunzelstab {upsasdianldnaaauninmuaniminiaf1unieiutinutinaesfunINe ssuam
o = 1 a d’ v o’ v lﬂl = a dgj U yval oo a A
uarENaunTnuanivAMNTILiuIesRuR lfann1Tuatasae LArasladiataslElAATUAUINIIEYTE
Autlungan ( Cohesionless Soil ) Taudazdifuinien ( Clay ) wraausau ( Silt) Uuagiinafiarunsn’ldls
£ dl & a d’l 4 a a d‘ ¥ aca o a a v
neldimsasilariintfamaurinresnuiacnagauting IneaiauunIiaresAuAaaaAIANANN
Iy NranLungiinaesAuazauunaInfaateaun lfainniafiufaednehudag Hand Auger m99
AuLNFRINIMAdaULLUNE LN ( Kunzelstab )
agUAunmnnzaniunsldiesasile laun
® n9nA (Gravel )
® n3atlunee (Sand - Gravel )
® 9918 (Sand)
®  yeiusugnis (Silty - Sand)

® Augnidungne ( Sandy - Silt)

a

a =

o AL ( Clayey — Silt )

<)

ugnau
aglAunldmunzaniunsldiesesile THun
a =
® AU ( Clay)

®  AuwilgatuAusiu (Clay - Silt)
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N2ABNNENTUAUANLATURY Kunzelstab RLTlWN1IMAgaLnnIANa9F LU MInaastumy f-gmﬁ

v [ G| v =3 o ] a % a va ad Y o tﬁl =
FABANNIT ‘EmﬂimﬂLﬂummm‘umemqmumwmmﬂwmﬂgmmﬁ asnnsnaaaulag liiaonmeadadlane

UMANTINYH 90 8961 WUNNTNAR 5 ne.ax. duiAudnay 2,52 gu. sdadiufiusenudosslvioy

QI Z’/ o v =3 o v % 901 o a o ' Y o ) v % 1 v
Tuuuana AMUUUINIUUANUINTENFANLIUUN 10 Alansu mrﬂ@Lmﬂumuuummmﬂmmuﬂnﬁ;uman

uuuBasy Tuseaizge 50 9.4, FadnanAaINiEa 30 AT/ 1 WIW uasiuauIuATIinense 20 9319910

neenanadlilumn

A3 eTaeNe Kunzelstab a2 AL AZe LM ANANNIUUTIBIAUANNNNTLASA LAZNANAIT

PNTINURIAUANNEIINTNR T lENANANTHINY 6.00 1WAT ANTLFLRLRY

AN5199 4.1 LAAINITULNUENANANLTILINIBIAUANNNTNARR LS 3T Kunzelstab

AuUNsel ALLATEn
RIUIUAT ATNATHNNTO b RIUIUATY AINATNITO L1
o . . ¥ 4 . . ¥
Anan Fa 20 ANTFLTNIn Aman sa 20 nNFFLTUTIN
ANINAL ANINAL
. 4980 ., 4980
N Q, (T/m?) N Q, (T/m?)
1-6 PAINHIN < 3.90 1-3 ARUNIN 3.75-7.59
6-22 PAIN 3.90 - 23.10 3-6 891 7.59-13.35
22-95 wudunane | 23.10-82.30 6-14 unang 13.35 - 28.71
4NN 95 Wi > 82.30 14 -39 N 28.71-53.67
39-95 wiaNnn 53.67 - 107.43
1NNd1 95 wiange > 107.43

ANIINAGRLAATaNHaTAT  ANNTnuNnAsUTNTnvesRulnslaansta NI

41152 “Standard Penetration Test by Terzaghi and Peck” ﬁqgﬂﬁ 4.1 %Qﬁﬁuimﬂmm‘gﬁumm

anigainuazgnanulasnldiuesesiiel Insauegiuanundieresgiusn witsdazldnsldniv

AUNUNIZAN
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KUNZELSTAB PENETRATION TEST STANDARD PEMETRATICN TEST
SAND Qa = 0.064 (N' - 3,57) Ksc SAND Qa = 0.119 (N=-2,417) Kse
CLAY Qu = 0.192 (N' + 0.954) Ksc CLAY Qu = 0.35625 N Ksc
CLAY Cu = 0.034 (N' + 0.954) Ksc CLAY Cu = _N_ﬁ Ksc

1

KUNZELSTAB PENETRATION TEST N' BLOWS/20 CM.

" 0 20 40 60 BO JIET] 2
i |1 !
g LT =}
= (-4
5 1o
4 N = 0.53 =
|
= 4
8 3
g ¢,
g B
= >
= 3 o
< b =
8 S
w -
<t g
5 2 te
e A =
= e
- 1 ’/ >~ Obtained: N = 11.2 x
3 i
a // == Ultimate bearing of clay = 4.00 ksc 4o
> \
// /r Allowable bearing of sand = 1.0% xsc
0 1 L 1 0
o 10 20 3 40 SU

STANDARD PENETRATION TEST N BLOWS/FT

BEARING CAPACITY FOR 2.0 M. WIDTH PAD FOCTING ON SAND AND CLAY

g‘ﬂ‘ﬁl 4.1 Standard Penetration Test by Terzaghi and Peck
[ % o
possdaRTIaINITNAEaL

1 % 1
® anagaUAMANTRIaIAUNIATUNIFUTMINANeIINTE TaeRBNNsaNT UL

( Kunzelstab )

d1 msgﬁumﬁ”lumsw AdaL

® DIN 4094 ( Swedish Geotechnical Institute )



Soil Mechanics Laboratory

ainsaluaziAzasiiae

L di A o o d’l’ a
qﬂm‘mu@:meaﬂmmmummM@un’mmﬂ?mmm’mmﬂumu

gunsnluaziazesiienazlilunmasaunisnfiunuannaulsznauso

- 4 A dey
ﬂﬂm‘mmum'ﬂ\mﬂﬂm LAWY

1)
2)

MeumANNAN (Rod) T1AEUHIANENANE 20 HAAINAT 819%18UAY 1.00 AT
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Kunzelstab Penetration Test

Project Name :Imqmaﬁm%waﬁuﬁuﬁﬂmqq Date of Test  : 15/01/2548 Sample No.  :1
Location s M9z ANUANUBINAL Tested by Junetlszgmg wesanaw  Boring No. 1
Soil Sample : Aunge Checked by u’m‘gﬁﬂﬁf A3sml Depth (m) :5.00
Depth(m) Blow Soil Description
Per

From To 20 em

0.0 0.2 7 Aunaelufunzna

0.2 0.4 12 Aunaelufunzna

0.4 0.6 15 Aunaelufunzna

0.6 0.8 13 AuneluRunzNaL

0.8 1.0 14 AuneluRunzNaL

1.0 1.2 8 AuneluRunzNaL

1.2 1.4 6 Aunaelufunzna

1.4 1.6 10 Aunaelufunzna

1.6 1.8 7 Aunaelufunzna

1.8 2.0 19 AunseluRunzNaL

2.0 22 25 AuneluRunzNaL

2.2 2.4 27 AunsluAURzNaL

2.4 2.6 29 Aunaelufunzna

2.6 2.8 18 Aunaelufunzna

2.8 3.0 14 Aunaelufunznal

3.0 3.2 18 AunseluRunzNaL

3.2 3.4 13 AuNIEluRunzNaL

3.4 3.6 11 Aunsaazidantunian

3.6 3.8 9 Aunsaazidantlunn

3.8 4.0 12 Aunsaazidantunn

4.0 4.2 18 Aunmeazidunilunsan

4.2 4.4 25 Aunmeazidanilungan

4.4 46 28 Aunsaazidantunian

46 4.8 33 Aunsaazidantunian

4.8 5.0 46 Aunsaazidantlunn
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Kunzelstab Penetration Test

Project Name Date of Test Sample No.
Location Tested by : Boring No.
Soil Sample Checked by Depth (m)
Depth(m) Blow Soil Description
Per
From To 20 em
0.0 0.2
0.2 0.4
0.4 0.6
0.6 0.8
0.8 1.0
1.0 1.2
1.2 1.4
1.4 1.6
1.6 1.8
1.8 2.0
2.0 2.2
2.2 2.4
2.4 2.6
2.6 2.8
2.8 3.0
3.0 3.2
3.2 3.4
3.4 3.6
3.6 3.8
3.8 4.0
4.0 4.2
4.2 4.4
44 4.6
4.6 4.8
4.8 5.0
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AR E19NITATUITY
AIUSUAUNIE
Qu
AUSUAULULEA
QU
e
Qu
N
N’
2.5

UNHEILUF

SPT

25 x0.64 (N'-3.57)
1.6 (N'-357) (4.1)

1.92(N'+0954) L (4.2)

ANAINNTD luNsFuUIngeqaTasA (t/ m?)

AUIUATITBINITABNGN Fi| 20 9.4.31NN1IAReL luauIN
o ZJ/ k% 1 1 [ v v
AUIUATITBINITABNFN 618 20 1.4, (ATLFULALAS)

15+ % (N-15) 15 : N 1191 15 A5/ 20 0.4,

ANdRIAIuANUaansaNaenld

0.539 (N' + 0.954)
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Kunzelstab Penetration Test

Project Name : Date of Test Sample No.
Location : Tested by : Boring No.
Soil Sample : Checked by Depth (m)
Description of Soil D(en;::h N/20 cm Blow per 20 cm
10 20 30 40 50 60 70 80
0.2 7
0.4 12 |
0.6 15 —|
0.8 13 [
1.0 14 |
1.2 8 |
1.4 6
1.6 10
Aunseluiunzneu 1.8 7 |
2.0 19 |
2.2 25 L
24 27 |
2.6 29 —I
2.8 18 J
3.0 14 |
3.2 18 |
3.4 13 r
3.6 "
3.8 9
4.0 12 |
Aunseazidantiungan 42 18 |
4.4 25
4.6 28 —|
4.8 33
5.0 46 |
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Kunzelstab Penetration Test

Depth Blow/20 cm Ultimate Bearing Capacity For Clay Ultimate Bearing Capacity For Sand
(m) N N’ (¥m”) (Um’)
02 7 7.00 5.50
0.4 12 12.00 13.50
06 15 15.00 18.30
0.8 13 13.00 15.10
1.0 14 14.00 16.70
1.2 8 8.00 710
1.4 6 6.00 3.90
16 10 10.00 1030
1.8 7 7.00 5.50
2.0 19 17.00 21.50
22 25 20.00 26.30
24 27 21.00 27.90
26 29 22.00 29.50
2.8 18 16.50 20.70
3.0 14 14.00 16.70
3.2 18 16.50 20.70
3.4 13 13.00 15.10
3.6 11 11.00 11.90
38 9 9.00 870
40 12 12.00 13.50
42 18 16.50 20.70
4.4 25 20.00 26.30
4.6 28 21.50 28.70
48 33 24.00 32.70
5.0 46 30.50 43.10

From Depth To Depth Average Allowable Bearing Capacity For Clay | Average Allowable Bearing Capacity For Sand

7.66
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Kunzelstab Penetration Test

Project Name : Date of Test Sample No.
Location : Tested by : Boring No.
Soil Sample : Checked by Depth (m)

Depth
Description of Soil ) N/20 cm Blow per 20 cm
m
10 20 30 40 50 60 70 80

90

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0
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Kunzelstab Penetration Test

Depth Blow/20 cm Ultimate Bearing Capacity For Clay Ultimate Bearing Capacity For Sand
(m) N N’ (tm”) (Um’)
From Depth To Depth Average Allowable Bearing Capacity For Clay | Average Allowable Bearing Capacity For Sand
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v (- %4
ARAAATTEIN
a 1 d' o 2 1 A v o 1
1) nsansaunAazinlUldenuaesazeginiiagiumn 0.50 &, wazlsisrAugiuen 1.00 W, i
a o = a v o o ol/ =] K
AUITALZIUIINGN 2,50 N, axdlAIN9naninAiAtaiLszil 2.00 N. AUNITVAANTN 3.50 &,
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Grain Size Determination of Sieve Analysis

N UASUANNS

Angneaseiallfwinasiilugdaulsrnauniadmanssuasnaunile  ludnaziflunisairaten
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AvFuiuesmzunsandan ldiuiAeawm 3/8 49 was 4, 10, 20, 40, 100 waz 200 tnelUasAzNTaNay
1aliléfAe was 4, 100, 200 Tenzunssnddeatlalunfgaazeguuuazlanuaifuasun Auviseiiun
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TngiszasArainmsnagay
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® ASTM D -422 Standard Test Method of Particle Size Analysis of Soils
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1) e ldFinating

2)  ARuUENY

3) wreaterunn 2 dlandn e uavidea 0.1 N

4)  WNINANAZBNARZILNGS

5) §au (Drying Oven) NATN"90AILANGUYNIAAIT 105 + 5 BepAtaTe

NISLATUNAIDENNLAZTUADUNITNARAL

NN9LATEANAIDLENNNITNAKAL
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A197199 5.1 LanstTunaunuin AL M lunnsfa Uk URZ LN S

wadnnulunign ThwinaesAussnies (nFu)
3/8 ‘5') (9.5 14.) 500
3/4 'ﬁq (19.0 4N.) 1000
1 “ﬁ'} (25.0 Hu.) 2000
1% fin (37.5 131, 3000
2 ‘ﬁ') (50.0 Hu.) 4000
3 i‘:q (75.0 wy.) 5000
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Sieve Analysis Test

Project Name : Li‘ﬂlﬁi_lﬁﬂiwmm Date of Test  : 2/24/2547 Sample No.  :1
Location - Anenemdalnafen Tested by wenuss guaysnl  BoringNo. o1
Soil Sample - Checked by :u’m“yﬁﬂﬁr Aasm] Depth (m) 1
Sample Prewashed Dry Weight of Original Sample : 1007 grams
Dry Weight after Prewashing : grams
[]Yes v No Weight of Washing Loss : grams
Sieve Sieve Opening Weight Sieve Weight Sieve+ Soll
No. (mm) (9 @
3/4in 19 660.7 705.6
1/21in 12.5 633.3 774.7
3/8in 9.51 630.8 747.8
#4 4.75 616.9 798.9
#10 2.00 418.3 605.9
# 40 0.425 512.6 810.0
#100 0.150 475.9 543.5
# 200 0.075 474.3 494.9
Pan 381.1 399.7
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Sieve Analysis Test

Project Name : Date of Test Sample No.
Location : Tested by : Boring No.
Soil Sample : Checked by Depth (m)
Sample Prewashed Dry Weight of Original Sample : grams
Dry Weight after Prewashing : grams
[]Yes [] No Weight of Washing Loss : grams
Sieve Sieve Opening Weight Sieve Weight Sieve+ Soil
No. (mm) (9) (@)
3/4in
1/2in
3/8in
#4
#10
#40
#100
# 200
Pan
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AIBENINNITANUWITY

1. 9 UTNIeIAUNANLIUAZUNT (Weight of Soil Retained )

Weight of Soil Retained = (Wt. Sieve + Soil ) - ( Wt . Sieve)

2. wefidusfuesRuiA1UuRZLNI (Percent Retained )

Wt.Soil Retained %

Percent Retained = 100
Wt. of Sample
3. lefidusAneazan (Cumulative Percent Retained )
Cumulative Percent Retained = 1 Percent Retained  NIUANKULAZEAN

4. wWefidufresAunenunzuns (Percent Finer or Percent Passing )

Percent Finer = 100 - Cumulative Percent Retained

5. dulse@nsansanuasinane ( Coefficient of Uniformity , C,,)

D
c _ Deo

U

D1g

6. Auilsr@Anareananla ( Coefficient of Curvature , C,,)

D230
o = —
D1g % Dgg
= & o aa @ -
Wa D, = awsrewdasuideuadnndiiaiuau 10 %
D, = 2WAresdnfuniaundnnd1ianueu 30 %
|

Dg, TUNATBAUTARUNT I AANNIHIWIU 60 %
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Sieve Analysis Test

Project Name : ﬁ’mﬁu‘i’]ﬁ‘ﬂ‘ﬁmm Date of Test  : 2/24/2547 Sample No.  :1
Location - Aneadlnaian Tested by DuENWEE quBysd  BoringNo.
Soil Sample - Checked by :u’]ﬂ‘gﬁﬂﬁ Aasml Depth (m) 1
Sample Prewashed Dry Weight of Original Sample 11007 grams
Dry Weight after Prewashing grams
Yes M No Weight of Washing Loss grams
Sieve Sieve Weight Wt. Sieve Wt. Soil Percent Cumulative Percent
No. Opening Sieve + Soil Retained Retained Percent Passing
(mm) (9) (9) (9) (%) Retained (%)
3/4in 19 660.7 705.6 44.90 417 417 95.83
1/2in 12.5 633.3 7747 141.40 13.13 17.30 82.70
3/8in 9.51 630.8 747.8 117.00 10.86 28.16 71.84
#4 4.75 616.9 798.9 182.00 16.90 45.06 54.94
#10 2.00 418.3 605.9 187.60 17.42 62.48 37.52
#40 0.425 512.6 810.0 297.40 27.61 90.09 9.91
#100 0.150 475.9 543.5 67.60 6.28 96.37 3.63
# 200 0.075 474.3 494.9 20.60 1.91 98.28 1.72
Pan 3811 399.7 18.60 1.73 100.00 -0.01
Remark : Criteria of Well Grade as follow D60 = 6.265 mm
1. For Sand Cu>6andCc=1-3 D30 = 1.485 mm
2. For Gravel Cu>4andCc=1-3 D10 = 0.430 mm
Conclusion Coefficient of Uniformity , Cu = 14.57
% Error of this Testis 0.01 % Coefficient of Curvature , Cc = 0.82
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Sieve Analysis Test

PARTICLE SIZE DISTRIBUTION CURVE

3/4"  1/2" 3/8” #4 #10 #40 #100 #200

N

Y

n\\\’\-—.

100

10 1 0.1 0.01

Grained Size (mm)
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Sieve Analysis Test

Project Name : Date of Test Sample No.
Location : Tested by : Boring No.
Soil Sample : Checked by Depth (m)
Sample Prewashed Dry Weight of Original Sample : grams
Dry Weight after Prewashing : grams
[]Yes [] No Weight of Washing Loss : grams
Sieve Sieve Weight Wt. Sieve Wt. Soil Percent Cumulative Percent
No. Opening Sieve + Soil Retained Retained Percent Passing
(mm) (9) (9) (9 (%) Retained (%)
3/4in
1/2in
3/8in
#4
#10
#40
#100
# 200
Pan
Remark : Criteria of Well Grade as follow D60 = mm
1. For Sand Cu>6andCc=1-3 D30 = mm
2. For Gravel Cu>4andCc=1-3 D10 = mm
Conclusion : Coefficient of Uniformity , Cu = mm

% Error of this Test is % Coefficient of Curvature , Cc = mm




Percent Passing (%)
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Sieve Analysis Test

PARTICLE SIZE DISTRIBUTION CURVE

3/4" 1/23/8” #4 #10 #40 #100  #200

100

10 1 0.1

Grained Size (mm)

0.01
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Grain Size Determination of Hydrometer Analysis

NOHYUASUANNIS

a < = v a a &« . | a -
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NN9ALATRREAT Az AauaNN1IANAzNaLaelARuluLN WeRuAAn1Tuandaaen 1N

WARUATAANNIANAZNAURIEANTINANNTL Teasauag iU gUs19 u1a daminuas AvAuudle

a

a o

29911 W liAAANIE azauNRdAnE AU LS NIINANLATANETIIRTARY d1NTTIAY

wanalilaeldngaes Stoke (Stoke 's Law)
Q

nylszasAraINIsNagaL

®  HaNTIUNALLIARY LAZANNARZLRNNARY RENURAZLNTILES 200

dN mg'mmumsw AdaL

® ASTM D4221-99 Standard Test Method for Dispersive Characteristics of Clay Soil by

Double Hydrometer
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P P2 oy
aUnsnluaziATaINg

vV e Lol

W e

gunsnduaziATasilad miunismeasunismawaanulaglalnsdines

@q'ﬂm‘ﬂil,l,am'?:mﬁ@ﬁmﬁ*um?mmmumwwmmLﬂmﬁu‘llmﬂ”l,a‘ﬁmﬁl,mmf

ananfuazetasiieflfianz

1) Hydrometer IRAEIUANIANNEMNANUNIZ (ASTM 151H) lH1lszaunnd 0.995-1.030
videgnuAnt iR Eums (ASTM 152H) é1szaniu 0-60 n3u / Ame

2) wetaelilanszanasia (Dispersing Agent) laglld Sodium Hexa -
Metaphosphate

3) nszuanlalnsiimas (Hydrometer Jar) YTRNTLUANAN (Measuring Cylinder)
au1m 1000 cm’ 2l

4) wefluiwes 0-50 avrAmaLdaa anuldaziasn 0.1-0.5 a9ANTIALTE A
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lalasiines WaslumeT 0 - 50 aYANIATE A

nszuanlalasiimnes natoe sdnnszanesa

grnsnluazipsasiianldvialy

#aul (Drying Oven) fignansapauAngnmnilias 105 ° C - 110° C
\A309ds (Balance) ilANaTi@EA 0.01 N3u

MAULIAAIRENAU NTUTHANAL

aunsalnanmu

i’i'mzil“u (Distilled Water)

WNRNITUIAN
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N1SLASTUNAIDENILASAUAAUNITNAFDL

NISLATUNAIBENINITNARDL

faatinaaui g lun1magaeulfaInnInAufIeE 19 AKANNEIINTNANIAUNIBATLATILAF 200

A

mﬂﬁuﬁmumummmﬁoo mnmiwmmﬂumﬁ'@umumummmmg’m szund 100 ndu

[ % . . a 4
n15USuwn (Calibration) lalasRinas
o o 1 o o 'S 1 1
mqﬂ?zﬂﬂﬂﬂ@ﬂq?ﬁqﬂqﬂqquﬂﬂwuﬁizﬁﬂqﬂﬂq R WaT H Tmmmmﬂﬂﬂu’ﬂugﬂﬂmw TﬂﬁlLT’\Q:ﬁ
° ~ , A = , , ~ ' !
NINITNARBDLNEIL 2 TAINARTIN 0 — 2 UINLLTNLLASTINNUIUNIN 2 UIN LW?']$5LuﬂW?Vlm@ﬂ‘]_ll:i\']qzﬂ']uﬂq

lalaslimas 2 4a9usnuazdaaiuiundn 2 wii tnaludas 0 - 2 wriusnazlianlalasiimasaanann

'
[N a '

nszuanunlAau WATGI9NEN9N91 2 winisasnanisenlalasilinasaaniianinisaueigsa
1. 96990 -2 wiiusn

d’ 1l = I3 ‘ﬂl U U < ‘ﬂl

Feazlifinnsunlalnsimeseananinnszuenmnnznowles 1uANa5a Wesanlunis
NAADITIN 2 WIRLINATHN981UATD iwszastiuarldaraanuinazanlalasiimafidn — aan an
NITUBNANAZNDU

J . - Y Y )4

Wasannisud lalnsimes linanamanzesiiuszasannznet H aznaawly H @9
A laannannig sail

!

h
H = L+—
2

o e H Tnannswlalasilmefasuanien lussindnszayainqananaaes

nsvheldespnanuanalalansimasninu 3 A1 (1 1.000, 1.010, 1.020)



Soil Mechanics Laboratory

'
o o oAl

o 1A dale (H) imdemduananulsuuiulalasiimes R = 1000 (r— 1) fie
qasaedunsaling i A duFuenuen 0 - 2 wii
. ol . u
2. defiuundd 2 Wi
. X e I A .
Tudosiilunsmasamdsainaudaiaazanlalasfimesoan Wawnqulalnsfimes
atl/luihTnauiBuiasaedlalnsiimesnquaslianzauasinlifundadnfuraausnaudangnain
dl o [ a & o 90‘ ldl o 1 dl 1 a & o % o
sUimewndiliqnlalnsimefszauintaauazegfisziu a —a willequlalnsfimefacliazinlszsiu

'
o o

I I N T T Vi 4 e oa ¥ 4 & .
U IPAUIUNINIZAL a —a TIARBUANAIUYINAL —- LazNszAUNatn b —b azindaugaaniluseay

2A
Vh o l ’ Py o a ) ) a e 1
—agfisziu b —b H Mis1sieanis Ae daanendulalastimesiviniy
A
h V.| v, h] v
Ho = L=+ |- = L+—|——
2 A A 2 2A
i a 'S 3
Wa v = Bnasseansadslalnsfives cm
X A 9 o 3
A = Wupnisanszuenanazney cm

o < o o U U 1 V
AINENNNINNINERANIIN B AuFuauA1unund 2 wid tnaaunsn A luunu H #os L
2A

aAny o A ¢ = a ¢ =
nanewn - nannlearidsslamilAeLsasinss L ANAYAAUAINRIUI NI L ANAZNAUANNRITNDN
E—
13nananszsnzlalasimasinetin lUunuan a1 adnRy wnunieIasdnseesaIniatIABaInNAN

-ﬂ‘ 1 1 a R Aﬁl :’/ U =3 U . . 4
R “Vl’ﬂ’]u‘i.luﬂ’]iﬂtmﬁ‘llL[ﬁ]ﬂﬁ‘ﬂ\‘iﬂ\‘m@’]\‘iﬂﬁ‘&ﬂqznﬂﬂﬁ‘\‘i"ll’ﬂ\‘m’]‘j"ﬂ’]u isfiazauannna I Calibration l&iae

o @ . & a
nsArRIwILdasiEuRnNIU (Percent Finer) 1a9LinRY

v ¥ v ¥
figatl : s laauiEnnms 1 ce. 1 M = saailenuluinlaan 1 ce. U

M M
_ 'S = _ 'S
N Gg=—> U’ M, =—
MW GS
A & Mg
mazastiunaat wdsums 1 cc. i = 1——=
GS
y ¥ ¥y Mg
mInzaztuNaatnlaay (W1 + Wesw) ulsunng 1 cc. = Mg+ 1——
G
S
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v
5

AUABUNITNAFAU

Tunaun 1 WTENANITeARLNTZANERa (Dispersing Agent) Adudnd 4% Tnatines Sodium

Hexa - Metaphosphate unazaaluun Tnalddnsdau 4 niu azaatin 100 au.au

v v v 1
waadanald  Tae ASTM wuziindnaasialdludasndn 16 dalua

funaun 2 HnsnatnaRuwiansran9lsennns 50 nFN gAY #n3taedinfunszanefia (4%
Sodium Hexa - Metaphosphate) Taeldirzasnaumnlndntiudiunanmuiszanns 10
U wdamaslunszuenanmznau WHnauanfaueanaInAaNa N N ALAQ LA

TNAUDNTALBNFHAT 1000 AL.TH.
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AN519% 6.1 AN15ULA (Correction Factor, a) RAMFLANANNINANNIZANNTUUBIALNS

nagaufaelalasimesiuy 152 H Values of Correction Factor, a for Different

Specific Gravity of Soil Particle

= ' o o A
M990 6.2 ﬂ’]ﬂj“i.lLLﬂL‘LA‘ﬂx‘i’%ﬂﬂqﬂAﬁ

Specific Gravity

Correction Factor (a )

2.85
2.80
2.75
2.70
2.65
2.60
2.55
2.50

0.96
0.97
0.98
0.99
1.00
1.01
1.02
1.03

a

a

N (Temperature Correction Factor, Ct)

Temperature °c C, Temperature °c C,
15 -1.10 23 +0.70
16 -0.90 24 +1.00
17 -0.70 25 +1.30
18 -0.50 26 +1.65
19 -0.30 27 +2.00
20 0.00 28 +2.50
21 +0.20 29 +3.05
22 +0.40 30 +3.80
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AN519N 6.3 AnANantsrAnsnavulalasiimes (H) lunaasnnazna

Hydrometer
Original Effective Original Effective Original Effective
Hydrometer Depth , Hydrometer Depth , Hydrometer Depth ,
Reading (cm) Reading (cm) Reading (cm)

(R) (H) (R) (H) (R) (H)
0 16.3 21 12.9 41 9.6
1 16.1 22 12.7 42 9.4
2 16.0 23 12.5 43 9.2
15.8 24 12.4 44 9.1
4 15.6 25 12.2 45 8.9
5 15.5 26 12.0 46 8.8
6 15.3 27 11.9 a7 8.6
15.2 28 1.7 48 8.4
8 15.0 29 11.5 49 8.3
9 14.8 30 1.4 50 8.1
10 14.7 31 11.2 51 7.9
" 14.5 32 1.1 52 7.8
12 14.3 33 10.9 53 7.6
13 14.2 34 10.7 54 7.4
14 14.0 35 10.6 55 7.3
15 13.8 36 10.4 56 71
16 13.7 37 10.2 57 7.0
17 13.5 38 10.1 58 6.8
18 13.3 39 9.9 59 6.6
19 13.2 40 9.7 60 6.5

20 13.0
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A1519% 6.4 A K Awfunisanuaiduingugnanseuadsiulaglalasfimes

Temp Specific Gravity of Soil Particle

°c 2.45 2.50 2.55 2.60 2.65 2.70 2.75 2.80 2.85

16 0.01510 0.01505 0.01481 0.01457 0.01435 0.01414 0.01394 0.01374 0.01356
17 0.01511 0.01486 0.01462 0.01439 0.01417 0.01396 0.01376 0.01356 0.01338
18 0.01492 0.01467 0.01443 0.01421 0.01399 0.01378 0.01359 0.01339 0.01321
19 0.01474 0.01449 0.01425 0.01423 0.01382 0.01361 0.01342 0.01323 0.01325
20 0.01456 0.01431 0.01408 0.01386 0.01365 0.01344 0.01325 0.01307 0.01289
21 0.01438 0.01414 0.01391 0.01369 0.01348 0.01328 0.01309 0.01291 0.01273
22 0.01421 0.01397 0.01374 0.01353 0.01332 0.01312 0.01294 0.01276 0.01258
23 0.01404 0.01381 0.01358 0.01337 0.01317 0.01297 0.01279 0.01261 0.01243
24 0.01388 0.01365 0.01342 0.01321 0.01301 0.01282 0.01264 0.01246 0.01229
25 0.01372 0.01349 0.01327 0.01306 0.01286 0.01267 0.01249 0.01232 0.01215
26 0.01357 0.01334 0.01312 0.01291 0.01272 0.01253 0.01235 0.01218 0.01201
27 0.01342 0.01319 0.01297 0.01277 0.01258 0.01239 0.01221 0.01204 0.01188
28 0.01327 0.01304 0.01283 0.01264 0.01244 0.01225 0.01208 0.01191 0.01175
29 0.01312 0.01290 0.01269 0.01249 0.01230 0.01212 0.01195 0.01178 0.01162
30 0.01298 0.01276 0.01256 0.01236 0.01217 0.01199 0.01182 0.01165 0.01149
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NSNAFAUWILUIARIAUIALAE balAsRInRS

Hydrometer Analysis Test

Project Name : u’mﬁuﬁwwmm Date of Test  : 2/24/2548 Sample No.  :1
Location - Aneadelnafan Tested by — :wiewusd gvsysnl  BoringNo. @1
Soil Sample - Checked by m?;l‘gﬁﬂ'ﬁ( A3sml Depth (m) 1
G Type of Hydrometer 151H
e | B (S - Hydrometer No. 3496
b 1° F L2 1t-- Sedimentary Jar Diameter (cm) 5.82
‘ ' " Initial Reading of Graduate (cmg) 800
" 11 H After Hydrometer Immersion Reading (cm?) 870
Specific Gravity of Sail 2.68
of — 1 - Percent Finer than No.200 28.99
Dry Weight of Sample (9) 50
Meniscus Correction 0.5
(c)iz:lcl:;o:::;(‘;j:r (mr Temperature Correction 0
ot tvarometas o Dispersion Correction 0
Hydrometer Reading Length from Tip to Hydrometer Hydrometer Reading
Hydrometer Bulb Length r
(L+ h), cm (h), cm
1.0000 245 14 1.00
1.0100 21.8 14 1.01
1.0200 19.1 14 1.02
1.0300 16.4 14 1.03
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NNSNAKALMNIAUIAURIAULALAT LalATHIADS

Hydrometer Analysis Test

Date Time Elapse 151H 151H 152H Temp.
Time(min) r R =1000(r - 1) R (°C)

24/04/2004 10.10 0 0 0 - 0

0.25 1.0300 30.00 - 29

0.50 1.0240 24.00 - 29

1 1.0195 19.50 - 29

2 1.0158 15.80 - 29

10.14 2 1.0157 15.70 - 29

10.19 5 1.0120 12.00 - 29

10.24 10 1.0102 10.02 - 29

10.34 20 1.0090 9.00 - 29

10.54 40 1.0082 8.20 - 29

11.34 80 1.0073 7.30 - 29

13.14 180 1.0068 6.80 - 29

14.14 240 1.0066 6.60 - 29

17.14 420 1.0064 6.40 - 29
25/04/2004 9.44 1410 1.0063 6.30 - 29.5
30/04/2004 6.32 9858 1.0062 6.20 - 29.5
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NNSNAKALMNIAUIAURIAULALAT LalATHIADS

Hydrometer Analysis Test

Project Name Date of Test Sample No.
Location Tested by Boring No.
Soil Sample Checked by Depth (m)
G Type of Hydrometer
P B e | SR (S Hydrometer No.
b " ? 28 -- Sedimentary Jar Diameter (cm)
‘ ' " Initial Reading of Graduate (cms)
" 111 |" After Hydrometer Immersion Reading (em’)
‘ Specific Gravity of Soil
S — : B Percent Finer than No.200
Dry Weight of Sample (9)
Meniscus Correction
AT

(c)Sedimantation jar {d)Sedimentation jar
before emersion after emersion

Temperature Correction

of hvdrometer

Dispersion Correction

Hydrometer Reading Length from Tip to Hydrometer Hydrometer Reading
Hydrometer Bulb Length r
(L+ h), cm (h), cm
1.0000
1.0100
1.0200
1.0300
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NNSNAKALMNIAUIAURIAULALAT LalATHIADS

Hydrometer Analysis Test

Date

Time

Elapse

Time(min)

151H

151H
R =1000(r - 1)

152H

Temp.
°c)
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AR ENINNITANUWITY

1. AYIAURWNAAY (D) (gmﬁ’lﬁﬁ'v Hydrometer 151H waz 152H )

H(cm)
D = K t (min) mm (61)

A
e
H = FLULANMZNAU (cm) A1NN7 Calibration (¥38aNAN97199 6.3)
a
t = malunisanaznay (W1h)
K = A1ANAINANTIN4

g @ g @ a
2. lafituaruIawlnnUY

o nsalld Hydrometer 151 H

_ Gs Rc
% F = x—=x100 (6.2)
G, —1 W,

o nsalld Hydrometer 152 H

Rca
% F = x100 (6.3)
WS
P
)
G = AHNEINNANNZUDILH AR

= AnguanalalnslinesluinlaaunaaannUiuuiuga
a = Correction Factor

W = UNENALWA, g
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3. wlafifusniusan  (gasllldniu Hydrometer 151H uaz 152H)

%F = %FXFoo (6.4)
~
B

%F = e fdusinuIINInIAIRE NAUTNINA

%F = wlafidusiinuansAulanIzN199LAINZA Hydrometer

wlefidusiinuaesRuitNuATLNIWas 200

_|_|
Il

4. mMswIA1 C_ (151H)

anyRswAly A = 0.9985
B = 0.9990
unuAn a4
(O = (B-A)x1000 ... (6.5)
(0.9990 - 0.9985) = 0.0005
(O = 0.0005 x 1000
= +05
5. nMNswA1 R (151H)
R = 1000(r-1) (6.6)

Ananalalnsiimeflutinlaau (@1unsssulAauiaug)

ﬁ
I
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6. N1WIAT R, UAIAINNITUSUUNAILAT AINaNnIg

R, = R+C *C-C, . (6.7)
e

R = 1000(r — 1) = -5 24 30 AMWFU 151H

R = 0 — 60 d"n5u 152H

Ananalalnsimaslutinlaay (@1unsssulFauuiann)

_1
Il

= NANTINUANNTZEIZ IANTRINITN

NANITNLANGUNNH

O O O
1l

a

= NANTENUANANITANAN T LA RUN T a7
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Hydrometer Analysis Test

Project Name YT IV Q PR PRLEY Date of Test  : 2/24/2548 Sample No.  :1
Location - neadelnaian Tested by LuENWEE gudysnl  BoringNo.
Soil Sample - Checked by :u’]ﬂ‘gﬁﬂﬁ A3sml Depth (m) 1
Type of Hydrometer 151H
oo Hydrometer No. 3496
AN Sedimentary Jar Diameter cm 5.82
l" Sedimentary Jar Cross Section cm’ 26.61
4
ba| 4 Initial Reading of Graduate(V1) cm’ 800
AT
After Hydrometer Immersion Reading(V2) cm’ 870
Volume of Hydrometer(V = V2 - V1) cm’ 70
V/2A cm 1.32
Hydrometer Length from Tip to Hydrometer R Curve A Curve B
Reading Hydrometer Bulb Length (First 2 min) (After 2 min)
(L+ h), cm (h), cm H = (L+ h)-h/2, cm H = Curve A — V/(2A)
1.0000 24.5 14 0 17.50 16.18
1.0100 21.8 14 10 14.80 13.48
1.0200 19.1 14 20 12.10 10.78
1.0300 16.4 14 30 9.40 8.08
20
5 |
T g5 I— =
Ke]
S 10 [ e
o) t Curve
5 " Curve B
O
8 5
©
o
C
S
%)
e} 0
0 5 10 15 20 25 30 35 40
R
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NNSNAKALMNIAUIAURIAULALAT LalATHIADS

Hydrometer Analysis Test

Specific Gravity of Soil 2.68 Meniscus Correction 0.5
Percent Finer than No.200 28.99 Temperature Correction 0
Dry Weight of Sample (9) 50 Dispersion Correction 0
Date Time Elapse 151H 152H 152H Temp. Rc % H K D % F’
(min) Time r R R (°C) Finer (cm) (mm)
24/04/47 | 10.10 0 0 0 - 0 0 0 0 0 0 0
0.25 1.0300 30.00 - 29 30.50 97.3095 9.265 0.012192 | 0.074221 | 28.21
0.50 1.0240 24.00 - 29 24.50 78.1667 | 10.885 | 0.012192 | 0.056886 | 22.66
1 1.0195 19.50 - 29 20.00 63.8095 | 12100 | 0.012192 | 0.042410 | 1850
2 1.0158 15.80 - 29 16.30 520048 | 13.099 | 0012192 | 0.031202 | 15.08
10.14 2 1.0157 15.70 - 29 16.20 516857 | 11.806 | 0.012192 | 0.029622 | 14.98
10.19 5 1.0120 12.00 - 29 12.50 39.8810 | 12.805 [ 0.012192 | 0.019511 11.56
10.24 10 1.0102 10.02 - 29 10.70 341381 | 13291 [ 0012192 | 0.014056 9.90
10.34 20 1.0090 9.00 - 29 9.50 303095 | 13615 [ 0.012192 | 0.010059 8.79
10.54 40 1.0082 8.20 - 29 8.70 27.7571 | 13.831 | 0.012192 | 0.007169 8.05
11.34 80 1.0073 7.30 - 29 7.80 248857 | 14.074 | 0012192 | 0.005114 7.21
13.14 180 1.0068 6.80 - 29 7.30 232905 | 14209 | 0012192 | 0.003425 6.75
14.14 240 1.0066 6.60 - 29 7.10 226524 | 14263 | 0012192 | 0.002972 6.57
17.14 420 1.0064 6.40 - 29 6.90 220143 | 14.317 | 0012192 | 0.002251 6.38
25/04/47 | 9.44 1410 1.0063 6.30 - 295 6.80 216952 | 14.344 | 0012197 | 0.001223 6.29
3000447 | 6.32 9858 1.0062 6.20 - 295 6.70 213762 | 14371 | 0.012197 | 0.000463 6.20
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NNSNAKALMNIAUIAURIAULALAT LalATHIADS

Hydrometer Analysis Test

Percent Passing (%)

PARTICLE SIZE DISTRIBUTION CURVE

100

0

80

70

60

50

40

30 Hig

L &

L g
L 2
L 2

0.1 0.01 0.001

Grained Size (mm)

0.0001

0.00001
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NNSNAKALMNIAUIAURIAULALAT LalATHIADS

Hydrometer Analysis Test

Project Name : Date of Test Sample No.
Location : Tested by : Boring No.
Soil Sample : Checked by Depth (m)
Type of Hydrometer
iz Hydrometer No.
AN Sedimentary Jar Diameter cm
l" Sedimentary Jar Cross Section cm’
§
bl J Initial Reading of Graduate(V1) cm’
AZA%
After Hydrometer Immersion Reading(V2) cm’
Volume of Hydrometer(V = V2 — V1) cm’
V/2A cm
Hydrometer | Length from Tip to Hydrometer R Curve A Curve B
Reading Hydrometer Bulb Length (First 2 min) (After 2 min)
(L+ h), cm (h), cm H = (L+ h)-h/2, cm H = Curve A — V/(2A)
1.0000
1.0100
1.0200
1.0300
20
&€
(@]
z 15
Q
3
@
> 10
Qo
C
[0
O
2 5
[0}
Q
C
3
@
a 0
0 5 10 15 20 25 30 35 40
R
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NNSNAKALMNIAUIAURIAULALAT LalATHIADS

Hydrometer Analysis Test

Specific Gravity of Soil

Meniscus Correction

Percent Finer than No.200

Temperature Correction

Dry Weight of Sample (9) Dispersion Correction
Date Time | Elapse 151H 152H 152H Temp. Rc % H D % F’
(min) Time r R R (°C) Finer (cm) (mm)
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NNSNAKALMNIAUIAURIAULALAT LalATHIADS

Hydrometer Analysis Test

PARTICLE SIZE DISTRIBUTION CURVE

100

0

80

70

60

50

40

Percent Passing (%)

30

20

0.1 0.01 0.001 0.0001 0.00001

Grained Size (mm)
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Anguldanlalnsiinessiesiinanszidaniie 0.0005

nsenuanlalasfivmeffeseunlanauugaaes Meniscus 9817 UN
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Determination of Atterberg 's Limits

NYBYUASUANNS

Inanindnmasiuasn (Atterberg 's Limits) 9138 Inaiaauduman(Consistency ‘s Limit)
- ¥ a Ao oay A o o id -
nunefelFu i lunaafuina IFan WA Nwieasaresnanulasuwlasld anunineeanaany
utveanidu 5 anunm  TnaqautsusiazaniuzninEzendn 3nann (Limit) F93

v 1 1
1. Cohesion Limit A8 U3nnautnlunaafuinn e AuENan 58 anzdnAoe iy

o

2. Sticky Limit Af U3unasin Tusnasuinn lfuaauEuinistannziuiazealans

'
= o o a A

3. Apanfimwman (Liquid Limit, L.L.) e Bxnaanauntiesngaluauninlinuaiunsn

Tuadalafaesinuiinaedsiaies w3t fansanannnINwaasan e Inaenviaziudnandn 9
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4. ARRANAANAARN (Plastic Limit, P.L.) “N18d4 USunaupnnduntesnga luaunni limnud

q
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5. ApaiANIIUARA (Shrinkage Limit, S.L.) munads dsunmuiuiniigalunanun ladvin i
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A8 Ananfiannsvasa (Liquid Limit) Inandanangdin (Plastic Limit) waz2asnian1suasa (Shrinkage

Limit) @9ANTARNARMAILAZTAINARNIT8aUs7 a2 ldNa17u111N19911NAY (Soils  Classification)

ANINNIAILB9AY UTTHIUNIINIAFAIBIABULLEAFAIATELUN (Consolidation)  wazlseuinimlu
o L o o

WuugegaaInnIsundnauls (Compaction) daupnlnaninnisuasiasldiaisounislasuunlas

¥ 1 1 1
PFunmsrasauaInEuuauaundes luaundnis asuw sl

[ %4

hnUszaIArRINITARaL

o fauBuaAnNTu1esnulugn nananiamas (Liquid Limit) Insndananain

(Plastic Limit) uaz Inaniaviasa (Shrinkage Limit) 16

mmg'mm%"lumsw AFaU

® ASTM D 4318-93 Test Method for Liquid Limit, Plastic Limit , and Plasticity Index

of Soils

® ASTM D 427-98 Test Method for Shrinkage Factors of Soils by the Mercury Method
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ainsaluaziAzasiiae

gunsniuaziATasiladmiunaaaumn Aterberg s Limits

gunsniuaziAzesdieduiumagaanmn Liquid Limit
L g di A dl ¥
gunsniuazipresiianlfianiy
1) LATEINARALIN TR ALAAY (Liguid Limit Device) ATNNIMTFIUASTM D 4318
2) reaietngesAn ( Grooving Tool )
3) HmUmAu ( Spatula ) uAndesEinn 34 Ha (19 RAWAT) LATEn
Ygzunnd 310 (76 HAALNAT)

4)  Tunszileamany ( Coat Dish )
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gunsnluaviATesiiedniunagaum Plastic Limit
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1)

WElLNIZANNARDL Plastic Limit ( Glass Plate ) auialudasgndn 10 X 10

CEURLH AT

gunsniuazipzesiiean 4ol

1)

99maALN ( Wash Bottle )

gunsniuazipzesdieduiumaaaunn Shrinkage Limit

- A4 A gy
QﬂﬂimLLame@qmﬂm@ww

1)

5)

fnedmFuviANiAuARa (- Shrinkage Dish ) iulanzidudueudnans

3z - = 1z - =
ﬂa‘xmm1z U (44 LAaaLumT) zgqﬂ'a“xmm — U3 (12 LAALNRT)
2

% ¥ ] o 1 : a a
N2EILkNA ( Glass Cup ) Lﬁumu@ummqﬂizmm 2Z UA( 57.2 HAALNAT ) 43

z 1 o a
gz W 12 (31.8 HAALNAT )

v
welunszandiu 3 1u ( Glass Plate 3 bottoms ) AWAT89LEUNTZAN 3 X 3TN

v
a

- 3 an
ﬁﬂmmmu( Spatula ) IUIANI9LITZNL Z U (19 HALNAT ) LAze9

Ugzunnd 310 (76 HAALNAT)

1san ( Mercury )

wisnsiauazginsninldiall

1)
2)
3)

gau (Drying Oven) AidunsnALANgunRliA 105 © C - 110° C
99maA1N (Wash Bottle)
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Consistency Limit Test

Project Name CTusngss Date of Test  :25/05/2547 Sample No. @1
Location s 8unawaiu Tested by S ud. oA yodug Boring No. 1
Soil Sample : Dark Clay Checked by : 1neigdna Azsmd Depth (m)  :5
Liquid Limit Determination
Moisture Can No. 1 2 3 4 5
Number of Blows 17 23 32 38 48
Wt. of Can + Wet Soil (9) 57.08 50.91 46.68 61.13 49.12
Wt. of Can + Dry Soil (9) 46.77 42.14 39.15 50.76 41.82
Wt. of Can (9) 12.79 11.96 11.90 12.24 13.69
Plastic Limit Determination
Moisture Can No. 1 2 3 4 5
Wt. of Can + Wet Soil (9) 47.73 44.20
Wt. of Can + Dry Soil (9) 4217 39.43
Wt. of Can (9) 11.77 13.28
Shrinkage Limit Determination
Trial No. 1 2 3 4 5
Dish No. K2 K3
Weight of Wet Soil + Dish (9) 44.95 45.05
Weight of Dish (9) 22.20 22.34
Weight of Dry Soil + Dish (9) 37.95 38.24
Weight of Mercury + Dish (9) 204.09 204.24
Weight of Mercury + Tray (9) 292.30 295.50
Weight of Tray (9) 175.80 175.80
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Consistency Limit Test

Project Name : Date of Test Sample No.
Location : Tested by : Boring No.
Soil Sample : Checked by Depth (m)

Liquid Limit Determination

Moisture Can No. 1 2 3 4

Number of Blows

Wt. of Can + Wet Soil (9)
Wt. of Can + Dry Soil (9)
Wt. of Can (9)

Plastic Limit Determination

Moisture Can No. 1 2 3 4
Wt. of Can + Wet Soil (9)
Wt. of Can + Dry Soil (9)
Wt. of Can (9)

Shrinkage Limit Determination

Trial No. 1 2 3 4

Dish No.

Weight of Wet Soil + Dish (9)

Weight of Dish (9)

Weight of Dry Soil + Dish (9)

Weight of Mercury + Dish (9)

Weight of Mercury + Tray (9)

Weight of Tray (9)
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ARALENINITATUITNY
1. Liquid Limit
1.1 A" Liquid Limit, L.L. g1uldannnsnugaamansduiussendneaniaunismne (N )

fUBNWAINTY ( Water Content , w % ) INTTAEN 25 P53

1.2 A" Flow Index, F.l.

W4 —W
FI. = -2 (7.1)
No
log——
N
e
w, = wefidusiunaninluau (Water Content, w) A% 1 (A18AN)
w, = wefidusiFunauninludu (Water Content, w) A% 2 (ANtiag)
N, = ]UAUMMTATY (No. of Blows) AN 1 (Atiat)
N, = {7u3uN19ANE (No. of Blows) AT 2 (ANN1N)
2. Plastic Limit

2.1 A1 Plastic Limit, P.L. FruanldannAieasves Funuannuiy (Water Content , w
% ) Flgannnismagew
2.2 AN Plasticity Index, P.1.
P.I. = LL -PL (7.2)

2.3 A1 Liquidity Index, L.1.

L. = = — (7.3)

3.3 Arin1nuad (Toughness Index, T.1.)

P.I.
F.l.
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3. Shrinkage Limit

3.1 AfunmsaesAudlen (Volume of Wet Soail , V)

W,
_ m
A = —
13.53
4
e
A = 3nmsredtsen
W, o= wminaestsanignunui

W,
v, - _d
13.53
P
e
W, = wniinaesdsenignunumn
3.3 Shrinkage Ratio
W
R = —=
VS
P
e
W, = UNTINIBIABII
Y = UTNIRIVBIAUUI

3.4 3¥AUNNIUARA (Degree of Shrinkage)

DS (%) = X100

Vv = 1umnsreanwdlen

Y/ = 1301R3209AULHINAIAL

QNUVATLTURLNAT

QNUVATLTURLNAT

QNUVATLTURINAT
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Consistency Limit Test

Project Name s tudpnass Date of Test  : 25/05/2547 Sample No. 1
Location s dunaviaiu Tested by Cud.oa0A yodug BoringNo. 1
Soil Sample : Dark Clay Checked by mf;@ﬁﬂﬁr ATFml Depth (m) 5
Liquid Limit Determination

Moisture Can No. 1 2 3 4 5
Number of Blows 17 23 32 38 48
Weight of Can + Wet Soll (9) 57.08 50.91 46.68 61.13 49.12
Weight of Can + Dry Soil (9) 46.77 42.14 39.15 50.76 41.12
Weight of Can (9) 12.79 11.96 11.90 12.24 13.69
Weight of Water (9) 10.31 8.77 7.53 10.37 7.30
Weight of Dry Soil (9) 33.98 30.18 27.25 38.52 28.13
Water Content (%) 30.34 29.06 27.63 26.92 25.95

Plastic Limit Determination

Moisture Can No. 1 2 3 4 5
Weight of Can + Wet Soil (9) 47.73 44.20
Weight of Can + Dry Soil (9) 4217 39.43
Weight of Can (9) 1.77 13.28
Weight of Water (9) 5.56 4.77
Weight of Dry Soil (9) 30.4 26.15
Water Content (%) 18.29 18.24
Plastic Limit (%) 18.29 18.24

40

30

20

/

10

25
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Consistency Limit Test

Shrinkage Limit Determination

Trial No. 1 2 3 4 5
Dish No. K2 K3
Weight of Wet Soil + Dish (9) 44.95 45.05
Weight of Dish (9) 22.20 22.34
Weight of Dry Soil + Dish (9) 37.95 38.24
Weight of Mercury + Dish (9) 204.09 204.20
Weight of Mercury + Tray (9) 292.30 295.50
Weight of Tray (9) 175.80 175.80
Weight of Wet Soil (9) 22.75 22.71
Weight of Dry Soil (9) 15.75 15.90
Weight of Mercury (9) 181.89 181.85
Volume of Mercury (cma) 13.44 13.44
Weight of Displaced Mercury () 116.50 119.70
Final Volume of Soil (cms) 8.61 8.85
Shrinkage Limit (%) 16.04 16.41
Average Shrinkage Limit (%) 16.225

Summer of Testing
Natural Water Content  :20.12 %

Liquid Limit (LL) 128.70 % | Plasticity Index (PI) :10.43 Flow Index (FI) 19.76
Plastic Limit (LL) 1 18.27 % | Toughness Index (TI) 1.07 Liquidity Index (LI) :0.18
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Consistency Limit Test

Project Name : Date of Test Sample No.
Location : Tested by : Boring No.
Soil Sample : Checked by Depth (m)

Liquid Limit Determination

Moisture Can No. 1 2 3 4

Number of Blows

Weight of Can + Wet Soil (9)
Weight of Can + Dry Soil (9)
Weight of Can (9)
Weight of Water (9)
Weight of Dry Soil (9)
Water Content (%)

Plastic Limit Determination

Moisture Can No. 1 2 3 4
Weight of Can + Wet Soil ()]
Weight of Can + Dry Soil (9)
Weight of Can (9)
Weight of Water (9)
Weight of Dry Soil (@)
Water Content (%)
Plastic Limit (%)
40
|
30 - !
|
. i
|
0 i
|
. i
10 25 100
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Consistency Limit Test

Shrinkage Limit Determination

Trial No.

Dish No.

Weight of Wet Soil + Dish

Weight of Dish

Weight of Dry Soil + Dish

Weight of Mercury + Dish

Weight of Mercury + Tray

Weight of Tray

Weight of Wet Soil

Weight of Dry Soil

Weight of Mercury

Volume of Mercury

Weight of Displaced Mercury

Final Volume of Soil

Shrinkage Limit

Average Shrinkage Limit

Summer of Testing

Natural Water Content %

Liquid Limit (LL)

% | Plasticity Index (PI) : Flow Index (FI)

Plastic Limit (LL)

% | Toughness Index (TI) : Liquidity Index (LI)
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4)  FaeteAunan Silt isawan Pl ANt azinauanuan neuadsiuseaududugnanimwin
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Permeability Test
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o avAn1sdnauldeeainlunaafu(Coeflicient  of  Permeability or  Hydraulic

Conductivity, k)

N megflumumsw ARAU

® ASTM D 2434-68(2000) Standard Test Method for Permeability of Granular Soils (Constant
Head)
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4)  gUnIinNIuAEARY W ABUENY, IANNILYS
5) LAg9IRABINA (Vacuum Pump) NHLsgauanas
6) nNILLANANLIN (Measuring Cylinder)
7). wasluiwmas(Thermometer)

8) wIRN1AuLIan (Timer)
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Permeability Test

Project Name YT IV Q PR PRLEY Date of Test  : 9/11/2547 Sample No.  :1
Location - menpdslnanaag Tested by DB gAnueN Boring No.  : 1
Soil Sample : Sand Checked by u’m‘gﬁﬂﬁ Aasml Depth (m) 1.2
Soil Sample Data
Diameter (cm) 10.10 Initial Mass of Soil + Pan (9) 3760
Height (cm) 11.65 Final Mass of Soil + Pan ()] 1245
Constant Head
No. Sample Length Temperature Head Discharged Time
(cm) (°c) (cm) (cms) (sec)
1 20 30.5 12 121 68
2 20 30.5 12 145 76
3 20 30.5 12 136 75
4 20 30.5 12 128 70
5
Variable Head
Inside Diameter of the Burette (cm) ‘ 2.523 ‘
No. Sample Length Temperature Head (cm) Time
(cm) (°c) h, h, (sec)
1 20 30.5 100 80 1300
2 20 30.5 100 80 1312
3 20 30.5 100 80 1325
4 20 30.5 100 80 1320
5
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Permeability Test
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Project Name
Location

Soil Sample

Soil Sample Data

Date of Test
Tested by
Checked by

Sample No.
Boring No.
Depth (m)

Diameter

(cm)

Initial Mass of Soil + Pan

Height

(cm)

Final Mass of Soil + Pan

Constant Head

No.

Sample Length

(cm)

Temperature

(°c)

Head

(cm)

Discharged Time

(sec)

Variable Head

Inside Diameter of the Burette (cm)

No.

Sample Length

(cm)

Temperature

Head (cm)

Time

(°c)

(sec)




Soil Mechanics Laboratory

AIBENINNIT AW

1. 918REIDLAUDIRIAENNAY (Soil Sample Data)

1.1 ANAIINTL WL

Pq

1.2 ANANNTILITIEN
P.,
~
e
P.,
W
V

AW
= = (8.1)
A%

= Dry Density
= TN AW

= ST IR ES TN Ll

(Wet density)

= Wet density
H o a o
= WuinAKLen
= S L NI RN

1.3 ARINAIUTRII19TTUINUL AR (Void Ratio)

pw
Ps

Ge..
_ SsPw (8.3)

P

= Void Ratio
= AHNEINNANNZAILI AR
= Wet density

= Dry Density
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2. NANISVIAFAULULANNAUAIN Constant-Head

ANANLUIEANEANNTNETUULILIAYNAWAST (Constant-Head) Ngaungiinanes k,

Q.L
K, = —_— (8.4)
hAt
~
e
K, = Adutlsz@nslunnsturungunginaans
Q = 1Buaunslnarestin i uNaaR (Quantity of fluid flow ) , 4.4.°
L ANENTRsFae19Ru U Cell, T,
4% L e A A
t = AR AN uAY Time, 3117
A = NUNUENFRa9AWNTN IMAN1Y Cross- Section Area, .4,
h = NATINUBIAYNFANIBIZA LU WAL N1s28eN9R 1 (Total Head)

3. Namiwm'ﬂuLtuumwﬁ'mﬂﬁiﬂu (Variable Head or Falling Head )

ANGNUIZANEAINTNENY NYUUNRNARDA K,

]

2.3alL h
200 e 2
K=~ = og— . (8.5)
AAt h,
P
)
"o a s < a
k = ANANLLANT LWNNTTHENUN N HN AR
a = PUIANUNNTNFAUIMa8A Manometer
L = AMNERT89Faat9Aw Y Cell, 1
d’l A Y o a o ¥ 1 . 2
A = NuAUENFRe9RUNTN AN Cross- Section Area, .4,
At = NANNUNAATLFLIAIAIN hO D9 h1
h, = Angziutinlu (Sand Pipe) 2tusizunagay
h, = Anszaunly (Sand Pipe) HaduganIImMAgaL
U5UAANL2 AN T AN NT NN AU RN AR LWIUUUARNIATTIU 20 DIANTALTEA
2 A d ai 49
K
k = k. (8.6)

20 t

Hay
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Permeability Test

Project Name : U@Lﬁuﬂ?’liwmﬂ@ Date of Test  : 9/11/2547 Sample No. @1
Location Angnandalnaiana Tested by JUNHUNTY ganuen Boring No. 1

Soil Sample : Silty Sand Checked by : wieigAnm A3send Depth (m) 1.2

Soil Sample Data

Diameter (cm) 10.10 Initial Mass of Soil + Pan (9) 3760
Height (cm) 11.65 Final Mass of Soil + Pan (9) 1245

Area (cm2) 80.078 Mass of Soil in Cell (9) 2515

Volume (cm’) 932.909 Wet Density (g/lcm®) 2.696

Water Content (%) 30 Specific Gravity (Gs) 2.67
Dry Density (g/cmﬁ) 2.074 Void Ratio (e) 0.287

Constant Head
No | Sample Length | Temperature Head Discharged Time K, U/u,, Ko
(cm) (°c) (cm) (cm’) (sec) (cm/sec) (cm/sec)

1 20 30.5 12 121 68 0.03703 0.7876 0.02916
2 20 30.5 12 145 76 0.03971 0.7876 0.03128
3 20 30.5 12 136 75 0.03774 0.7876 0.02972
4 20 30.5 12 128 70 0.03806 0.7876 0.02998
5

Average Coefficient of Permeability for a Test Temperature of Water at T Degree, K is 0.03814 cm/sec

Average Coefficient of Permeability for a Test Temperature of Water at 20 Degree, K is 0.03004 cm/sec
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NSNAFAUAMNTNHIUURIU L UAY

Permeability Test

Variable Head

Inside Diameter of the Burette (cm) ‘ 2.523 ‘ Inside Cross-section Area of the Burette (sz) 5.000
No. Sample Temperature Head (cm) Time K, U/uy, Kao
Length (°c) h, h, (sec) (cm/sec) (cm/sec)
(cm)
1 20 30.5 100 80 1300 0.000214 0.7876 0.000169
2 20 30.5 100 80 1312 0.000212 0.7876 0.000167
3 20 30.5 100 80 1325 0.000210 0.7876 0.000165
4 20 30.5 100 80 1320 0.000211 0.7876 0.000166
5
Average Coefficient of Permeability for a Test Temperature of Water at T Degree, K is 0.000212 cm/sec
Average Coefficient of Permeability for a Test Temperature of Water at 20 Degree, K is 0.000167 cm/sec
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Permeability Test

Project Name Date of Test Sample No.
Location Tested by Boring No.
Soil Sample Checked by Depth (m)
Soil Sample Data
Diameter (cm) Initial Mass of Soil + Pan (9)
Height (cm) Final Mass of Soil + Pan (9)
Area (sz) Mass of Soil in Cell (9)
Volume (cm’) Wet Density (g/cmS)
Water Content (%) Specific Gravity (Gs)
Dry Density (g/cma) Void Ratio (e)
Constant Head
No | Sample Length | Temperature Head Discharged Time K, U/uy, Ko
(cm) (°c) (cm) (cm’) (sec) (cm/sec) (cm/sec)
1
2
3
4
5
Average Coefficient of Permeability for a Test Temperature of Water at T Degree, K is cm/sec
Average Coefficient of Permeability for a Test Temperature of Water at 20 Degree, K is cm/sec
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NSNAFAUAMNTNHIUURIU L UAY

Permeability Test

Variable Head

Inside Diameter of the Burette (cm) ‘ ‘ Inside Cross-section Area of the Burette (sz)
No. Sample Temperature Head (cm) Time K, U/uy, Kao
Length (°c) h, h, (sec) (cm/sec) (cm/sec)
(cm)
1
2
3
4
5
Average Coefficient of Permeability for a Test Temperature of Water at T Degree, K is cm/sec
Average Coefficient of Permeability for a Test Temperature of Water at 20 Degree, K is cm/sec
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Determination of Compaction Test

NYHJUASUANNG

a A

nsuadanuAe NsUiuilyauninaulaanisdsegndldnasaudang dadunisliuilgs

% '
=1

AN NALLB AN TR PN zANTIg R dvFUALT kiAa@enui  (Cohesion less So)
@xﬂﬁ"‘]_lﬂﬁ;\‘i@ﬂu’ﬂ‘wﬁ'lﬂ%?ﬁﬂﬂi‘].lWﬂvﬁcﬁﬂﬂ@ﬂﬁﬂﬂ’]ﬁ?ﬁl’u@$Lﬁ‘ﬂuLL®$5’m§’UauLﬁﬁ@$Laﬂm (Cohesive  Soil)
ANMNI0NAAILNITUABARULA lueeliiFAnng tnedgues Proctor  wididuluauiuanunsnidenld
Lﬁ?@qﬁ’ﬂa‘umﬁmﬁmﬁmqﬁu 1AENANTUNANNINNZANANNTUATDI AL
anUszasraansunsaRufiieUTuLlnnaaTRnedudaanssuresaaiu fareliin
UseTemimanadadail
1. AANINIARLURIAU
2. LﬁuﬁwﬁqﬁmmmmL%@ummﬁumzﬂ%ﬂﬂgqLmﬁmmwmmmmﬁu(&ope
Stability)
3. ﬂﬁ*uﬂa;\ﬁﬁm"\aﬁmmuﬁmﬁﬂ ( Bearing Capacity ) PDINUTINS
4. hinelnAansiasuulasesiuans 1wy ALURAINNTTLINAT (Swelling) wae
NN9INARA (Shrinkage) A9AY
5. aannstusuaenin |y
ﬁuﬂmmsmﬁmﬁuﬁﬁmmﬁﬂuLLiiu fgnarepaadiiugiulag RR. Proctor Wl
1930 TaaGududiefinisairadewitefniiutinl Los Angeles waznldwmunannisuadnnuing
AnuWluulade Engineering New-Record (Proctor, 1933) LLz’n’qﬁﬁ%mawmmuﬁiﬂiﬂuﬁmﬂﬁuﬁmi

IneF8NATN17A9NAN991  Proctor Test (Compaction Test) T4EREA1INAGEL 2 LLLAS N1TLASALLL

NMIFIU (Standard Proctor Test) LAZNTUADALLLGININNIATIIU (Modified Proctor Test)
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Proctor IinanalddnTunisundniuinasisulsacunueg 4 6a Ae

1.
2.

w

4.

ﬂmwuﬁLLuuLLﬁ\ﬁ(Dry Density)
13U10uANT1(Water Content)
nasulunsuasn(Compaction Energy)

FAUBIAL(Soil Type)

v '
o Gl o o

o o A oA a o A o v o o = = :
mmuwumNwmmuﬂﬁumwm@mﬂ_l?‘ﬂuimﬂmmqumwLm‘@wmummqmu bb61

Amiuluiealjimnmeassargnidasunnduninseianuianimaasiaes Proctor InaA naam

lunnsuadntiuazauet iy dninaesdaunsyis (Hammer) AYNNGeTResTEclaeamn (Height)

2 il 30 (Layers) A PR EN o ows) LAy Bl 0 79 1
AUIUTUIRINTTUAAA (Layers) IMUIUATINNILINADTU (Blows) LA 1Fumsrasing (Mold) 478 e

2
o a

Wuauniglesatl

nasulunisuas s =

TNUTNADU X TZHZEN X ANUIUATI X AT

13umsra9lua
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FI1919% 9.1 FBN1SUAEAULLINIATEIU (Standard Proctor Test)

o

o A
ANALN

ad
99N17

A

B

C

1. 2unnaadslug

47 (101.6 1)

4119 (101.6 1Y)

6 10 (152.4 uw)

2. ANgereslua

4.584 117 (116.43 uw)

4.584 {19 (116.43 1)

4.584 119 (116.43 uw)

3. Fumsaesina

0.0333 aL.%m

(944 au.aW)

0.0333 a1

(944 au.1N)

0.075 aL.m

(2124 au.aW)

4. duinaesAau

5.5 Uaugs (2.5 nn)

5.5 Uaua (2.5 Nn)

5.5 Uaug (2.5 nn)

5. evazen

12.0 110 (304.8 1w)

12.0 10 (304.8 1w)

12.0 10 (304.8 1w)

6. AUt

3

3

3

v
o

7. AuauAiTInsziesiadi

25

25

56

8. nasRluNILAS A

12375 Wm-Uaud/av.vm

(600 NU-LNBIT/AL.N)

12375 Wn-Uaus/au.vm

(600 NU-LHRT/AL.N)

12375 Wm-Uaud/av.vm

(600 NU-LNEIT/AL.N)

9. TanAU

NURZLNTLURS 4 (475

W) e1aarlEAunAng
ATUNINILES 4 tiasndnvde

winfiu 20 wlesidus

NURZWNTLLURF 4 (4.75
23) R lFAuT Fmzune
wef 4 wnndviTewindu
20 wesiFus uaz AuRdn
AZUNINTUA  3/8 ‘fm(%

()

NupTLNTILRS 4 (475
W) HRUNALURELNS
A 3/8 9 WINndNviTe

o

iy 20 wefidus uas

URAaRzUNTaILes 374

=)

%10 Heandn30 wWesidus
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FI1919% 9.2 FBN1TLAEAKLILEININIRTFIU (Modified Proctor Test)

o

o A
ANALN

ad
99N17

A

B

C

1. 2unnaadslug

47 (101.6 1)

4119 (101.6 1Y)

6 10 (152.4 uw)

2. ANgereslua

4.584 117 (116.43 uw)

4.584 {19 (116.43 1)

4.584 119 (116.43 uw)

3. Fumsaesina

0.0333 aL.%m

(944 au.aW)

0.0333 a1

(944 au.1N)

0.075 aL.m

(2124 au.9)

4. duinaesAau

10 daus (4.54 nn)

10 Uaud (4.54 nn)

10 Uaus (4.54 nn)

5. evazen

18.0 T2 (457.2 1y)

18.0 10 (457.2 1)

18.0 11 (457.2 1)

6. AUt

5

5

5

v
o

7. AuauAiTInsziesiadi

25

25

56

8. nasRluNILAS A

56250 ¥m-Laus/aL.ym

(2700 NU-LUFT/AL.N)

56250 Wr-Laus/aL.ym

(2700 NU-LNFT/AL.H)

56250 ¥m-Llaus/aL.ym

(2700 NU-LUAT/AL.N)

9. TanAU

'
sLyn 5% e

FRUNAIMzUN IS
Hasndnvirawindu 20 Wes

L

pnaazldAuRAremzune
wef 4 11nn9n visamnny
20 wendus  wazAng
PrunsaIn 1/8 i tio
nd1uTanfy 20

ilafifusl

anaaldAuRA9mzLIN T
Tu7m 38 B9 1NN 20
waskdus uazA1emzunss
WA Y4 5Q(19 i) e

141 30 tlafidusl
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L

GIQ‘]J‘;‘%ZN ﬁ‘ll’ﬂ\‘lﬂﬂ%‘ﬂ AFAU

& NAUIANANNUTIZTUINANNUILULWIS AUTFNIANTRIUNNTUASA (Moisture  —
Density Relative)
®  LNEWIANMLIULLLINGIQR (Maximum Dry Density) 2109Aus08N9

® N BNIUANNTUNUNITANABNTLASA (Optimum Moisture Content , OMC)

N mgfmmumew ARAU

® D 1140 - 54 Test Method for Laboratory Compaction Characteristics of Soil Using Standard

Effort [ 12,400 ft- Ib / ft* (600 kN- m / m°) |

® D 1557 — 00 Test Method for Laboratory Compaction Characteristics of Soil Using Modified

Effort [ 56,000 ft- Ib / ft* (2,700 kN-m / m’) ]

s = a
’ﬂqﬂﬂﬁmuﬂgl,ﬂﬁﬂquﬂ

gunsnduaziATasiladmiunimaaaLNIsLAS AR
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gunsnluaviATesiiedniunimagaunsuadaRL

- A4 A gy
@qﬂmmu@ummuﬂwhmww

1)

LULNAENARALNNTLAS AR (Compaction Mold) Haesauialiiaanldae wune

v
a

Lz’ﬁ’um@uﬂnmq Al 4 99 (105 W) AINE 4.584 'ﬁq (116.43 W.4) LAy
paduNAugnaenely 6 i (152.4 1.4.) ANNES 4.584 i (116.43 1.4).
wendaelaeniidaunadud gudnanaiani (Collar) UATUEUF U (Base
Plat) 450 .4, ({13169 1000 7.°)

ﬁ@umé’mmummgm (Compaction Hammer) 140 5.5 daus seazan 12 o
WATULUGNNdINIRTgIU W 10 aus szeiven 18 i

LU LA MFUAUARaEN9AURaNAIN Mold

WanUARUAWAIN (Straight Edge) 1114 30 T

AZLNINTAUAUTUNA LLIDT4 (Sieve)

LULWARNTLABAAL
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ARULASALLLNIATTILLATULILIGINIINIATTIY wanUanudums

AZLNTNFRUALIUNA LLDTA LN WINEMFUAUFIRENIALRENANA Mold

gunsniuaziAzesiien 4ol
| 1 v
1) ATRNT9rUNA Faus 1.0 N5 - 10 Alansuy
o %
2)  WIARALN

3) nANaNAU (Mixing Pan)

o]

'
o

4) FnAu (Scoop)
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NSRS NAIDENNUALTUADUNISNARAL

= >4 1
N1SLATEHAIREUNNNITNARAU
a9 ULUAIEN INTUENUATIN LSS 4 wiinlssnnae 3 — 5 AlanFuudnialiusialng
NA WFeAUN lFaNNNTAUAIat19 luawNN
o o ] a dl Yo = v a v Y a dl 1 o
1. Wsneteaunlddnszanliumasluaianansu lddauanamuauiinizageanainiu
Y o ' a P <0y v v o = - o
frsnethadumuwmiien deliuiudonuliazdanvsesialdifseun
2. fansnundnatinaredilnfy Wadenld Mold  TEmNNsaNfUIuIAT2dnRY d1Fasi9
Wusudaan Wisewsumzunswass iy Mold awnadudngugnans 105 .. Sdiaauiawnlug
nd1 Azunsaiuef 4 Wseurunzunssana 3 8a (19.05 u.u.) iU Mold awnadusingudnans 152.4
4
i a v 3 : 1% a 1 a A 3 : 1% I
1N, IngdauiAeamzunaeaunn S da Wunundlsfuitiunsunseauin 3 douazAnensunsaues 4 Tu
4 4

Funaumvinfiu

3. UszinnulFuniANTURWNITaN ANNAEnTsasallT
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v
L

AUABUNITNAFAL

dupaun 1 Faawadurngugnany, ANgered Mold  1iveuiumszesdnly Mold  Mold

v 1 v 1
aniuLlsznan Mold LAz Base plate w¥andaumin (laifaeds Collar)
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wisenfetnaties 3 Alanfudmiunaseuuuuninsgiuuay 5 Alanu

v
o

Tupaun 2 HFaae9AUN

U v 3 1
dmFunimeaeukuugendininsgu nadunantn ANaY nauAldaan

= o

1 ¥ ¥ ¥ Y o
Q@HW\?LL@"J@@IﬂLﬁ@’]GLﬁL"H’mu

o

WURBUNITLATELNR

(334

=2

wpaun 3 snauld Mold itlsznavliuda tnansWanugeluwsazdurin fulaeiaiuou 3 4u

o o

v 1 v
AUd MU Standard waz 5 FUAMFU Modified LHauASAATUANWIUTULAY 1T RN

981 Mold Aulusyanns 1 - 2 .
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v
o

dupaun 4 lidauntin 5.5 dauddmituadauuuninsgiuias 10 deuddmiuadauuugandn
NM3g1U UndAAWlL Mold  wiazduliivians Mold undntuay 25 A3 415U Mold

1A 105 WA, UAT 56 AFIAMTU Mold 2uim 152.4 1.4, Taerlid Mold 29U

N o P
ARUNTALTEL UTANARDUATNAITINN 10.1

pe

Tupaun 5 nandaan (Collar) 88n wadldwani1ndu (Straight Edge) Uraauiiiuasy Mold

aan warwsaRaAuliBey IdulsaudeuianawiunAsegaanlinuaudoni g
Wwmidn
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v
o

N
1UABUN 6

FULTNFIREN9ALAANAIN Mold  WARENNAIANNWUIF LNBLALAIBH A NI

1szannd 100 nn Tdauiie MnANU3NNWANTY (Water Content)

33

=2

ldl Yy v a ldl A U 1 v %’ QI = Vv 2
UARAUN 7 ‘lﬂjﬂ’ﬂuﬂ']\?nUﬂﬂuﬂuV]LW@@I‘MLLMH@QH@H?Q‘H LAYHANUIANNEAN 2 -3 % ﬂZ‘!ﬂLﬂ@’ﬂ‘H

WU LAMAZELTIAINTE 4 - 6 AUNTEHIUINTNALENAAAT LAMARBIANEN

A% walilanannig snwden sruauaislunimagetliaasinu 5 — 6 A5
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NISUUVNNRANITNARDI

N1SNARALNITUADARAY

Compaction Test

Project Name : T.T. Local Road Date of Test  : 4/14/2547 Sample No.  :1
Location CT.T. Tested by RILIGIE qm%ymﬁi Boring No. o
Soil Sample : Subgrade Soil Checked by : weigAnp A3send Depth (m) :0.50
M Standard Test [ Modified Test Blows per Layer 25 Number of Layer 3
Weight of Hammer 2.5 kg Height of Mold 11.64 cm Diameter of Mold  10.16 cm
Water Content Determination
Sample No. 1 2 3 4 5 6
Moisture Can No. (9) B1 A1 A8 A9 A7
Wt. of Can + Wet Soil (9) 18747 160.07 17322 21178 21530
Wt. of Can + Dry Soil (9) 18747 14779 15781 18935 19094
Wt. of Can (9) 11.68 992 195 997 1023
Density Determination
Assume Water Content (%) 7 9 10 12 13
Wt. of Soil + Mold (9) 5956 6102 6182 6214 6157
Wt. of Mold (9) 4056 4056 4056 4056 4056
Water Content (9) 7.03 8.91 10.49 12.50 13.48
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NSNAFALNITUADA AU

Compaction Test

Project Name : Date of Test Sample No.
Location : Tested by : Boring No.
Soil Sample : Checked by Depth (m)
[] Standard Test [ ] Modified Test | Blows per Layer Number of Layer
Weight of Hammer kg Height of Mold cm Diameter of Mold

Water Content Determination

Sample No. 1 2 3 4 5

Moisture Can No. (9)

Wt. of Can + Wet Soil (9)

Wt. of Can + Dry Soil (9)

Wt. of Can (9)

Density Determination

Assume Water Content (%)

Wt. of Soil + Mold (9)

Wt. of Mold (9)

Water Content (9)




Soil Mechanics Laboratory

AIBENINNIT AW

1. AouvuduAwTen (Wet Density ), P
p =

M
\Y%

2. ANV LU (Dry Density ) , Py

T+ —
100

wminaudanlu Mold

M =
Y% = 15um5289 Mold

5 -
W = UTNNUAMNTUTRIAY

¥
3. 1BuNANNTY

t/m> (9.2)
g
3
cm
%
% L (9.3)

w = ——2x100
W, —W,
P
e
W, = dwinnsvdewiuaetinamuy
w = umdnnazdeadumatsauiuiminauden

W. = Wuinnsztleaiuflet AU uTIrEn AR



Soil Mechanics Laboratory

ANTILA NS Nﬂm'ﬂﬂi’ﬂﬂﬂ

NSNAFALNITUADAHU

Compaction Test

Project Name : T.T. Local Road Date of Test  : 4/14/2547 Sample No.  :1

Location CT.T. Tested by S UNEINUFIT q‘w%yim Boring No. 1

Soil Sample : Subgrade Soil Checked by :mﬂ“gﬁﬂﬁ( Arsmd Depth (m) :0.50

V/Standard Test || Modified Test Blows per Layer Number of Layer

Weight of Hammer kg Height of Mold cm Diameter of Mold cm
Water Content Determination

Sample No. 1 2 3 4 5 6

Moisture Can No. (9) B1 Al A8 A9 A7

Wt. of Can + Wet Soil ~ (g) 18747 16007 17322 21178 21530

Wt. of Can + Dry Soil (@) 18747 14779 157.81 18935 19094

Wt. of Can (9) 1168 9w 19 997 1023

Wt. of Water (9) 1155 1228 1541 243 2436

Wt. of Dry Soil ) 16424 13787 146.86 17933 180.71

Water Content (%) 703 891 1049 1250 1348
Density Determination

Assume Water Content (%) 7 9 10 12 13

Wt. of Soil + Mold (9) 5956 6102 6182 6214 6157

Wt. of Mold (9) 4056 4056 4056 4056 4056

Water Content (9) 7.03 8.91 10.49 12.50 13.48

Wt. of Soil in Mold (9) 1900.00 2046.00 2126.00 2158.00 2101.00

Wet Density (g/cmS) 2.01 217 2.25 2.29 2.23

Dry Density (g/cma) 1.88 1.99 2.04 2.04 1.97




Soil Mechanics Laboratory

NSNAFALNITUADA AU

Compaction Test

3

Dry Density (g/cm’)

2.10

2.06

2.02

oM.C

pd(max)

1.98

1 11.645

1 2.059

%

g/cm3

1.94 S

1.90

1.86

i
i
i
i
i
i
i
i
i
i
I
i
i
I
i
M

O.M.C.
6 8 10 12 14 16

Water Content (%)
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NSNAFALNITUADA AU

Compaction Test

Project Name
Location

Soil Sample

Date of Test
Tested by
Checked by

Sample No.

Boring No.
Depth (m)

[] Standard Test  [] Modified Test

Blows per Layer

Number of Layer

Weight of Hammer kg Height of Mold cm Diameter of Mold cm
Water Content Determination
Sample No. 2 3 4 5 6
Moisture Can No. (9)

Wt. of Can + Wet Soil (9)

Wt. of Can + Dry Soil (9)

Wt. of Can (9)
Wt. of Water ()
Wt. of Dry Soil (@)
Water Content (%)

Density Determination

Assume Water Content (%)
Wt. of Soil + Mold (9)
Wt. of Mold )
Water Content (9)
Wt. of Soil in Mold (@)
Wet Density (glem)
Dry Density (g/cm3)
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NSNAFALNITUADA AU

Compaction Test

3,

£
°
o
2
‘@ Oo.M.C
C
3
> pd(max)
a

%

g/cm3

Water Content (%)
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N1 1ENTUNANTITNAFAU
1) enunansdayanimagey
2)  NINLAAIANHN AN R UFI L9191 B U AN TUTUA N MU

3)  ANNUWIMUULTIEIg LA BN AN NTURINNZ AN

ABAITTEI

'
a

1) miwmafauﬁqLmummgﬂw,l,@z@,\‘mdﬂmmﬁnmﬂ%ﬂ@ﬁmuﬁﬁwuumummu'ﬁ DOMEY

Nl w

W1 30 % Taesinudnuingu
a o = 1 ] a & a v a = dJ 22
2) wndluAugninizensanunetneeNatwuAuaLdaauwAn dudufumiiaonstie i
v ya al
udanuliRuuAnaziasn
vy o o Y o d’l d‘ [~3 qlz @ = dl 16) & =
3)  lunsldAeuniinisuada WNuLNunLEauseTueg wianse suBay weldld  vizensvaeu
YUVENINIADN

4)  Uinnssreauuulivinnnsdauazauans e i s nnnsiuiasereausaziuy



NISNAKDIN 1 O

NNSNAKAUMWIAN @.41.815

Determination of California Bearing Ratio Test:C.B.R.

= (- %4
Vlf]‘l:l’g LASU[NNIg
n1smAaey California Bearing Ratio #783un4u | 91 n1smaaey C.B.R ilun1smagewiie
AAIFLLNMINVRIRUALASAKAD A195UTUAUNG (Sub grade) TuseaNUNG (Sub base) wasduy
174 (Base) Inglunuunegireinldaznmunaanuminwiuzestuiunasuadaluwsasduiiu % C.B.R.
Tnad1 % C.B.R. igninuusaiiAminuinlafuansdidununiudesuadn liuiusnnaunsllfoanis
= ' Y = a A a all o Y Y
naaay C.BR. un1smAIausuniIuLsiReuesaumiseliuagniuadauds TnaAnldainnig
1 v
wmmm:mﬂugﬂmwﬂqaLLNﬁwumummﬁmﬂwﬁummuﬁumj"m (Test Unit Load) siandneiidnuiin
NIMIFIUTIBITUAGNLATA (Standard Unit Load) TussLAMNANYTaITEzanT8Iuvianm (Penetration
Piston) Nwinfiu udaFeuiaueenululefidus
aa o o o/ 9(; o a o 1 v Y 1
nnsnAdal C.B.R. Wudsnnsunnndefurinvilnaesduuadnuiy saanislduiana
(Penetration Piston) TUANWANENAR 3 AN91979 NAAILUFARENIRAKAREAINNIET 0.05 Hasaun® (1.25
aa ' a Y o i any a o pRIy o o a o ,
fawmnssiaund) udathAnldnnfeuieuiuaninsgunldannimeaeuiudaniuagnundnuiu

¥ o

vuiugunmageufimieuiu Ins At ntinunsgiu (Standard Unit Load) ldgnrinvuniflusd

U

mmﬁﬁuim California Division of Highway Famn3199 10.1
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M15199 10.1 WAASAMUL TN MINNIATIIUIBNTAUAGNUAS A UUUTITEEZAN 1]

Penetration Standard Unit Stress
mm. in MPa psi
2.50 0.10 6.90 1000
5.00 0.20 10.30 1500
7.50 0.30. 13.00 1900
10.00 0.40 16.00 2300
12.70 0.50 18.00 2600

.74

nyilszasAuRINITNARAL

®  NAUMIAINNAIIANAULATARINAY % C.B.R #1 0.10 11 (2.54 NadLumg) wayh 0.20 49 (5.08

Haawns) luiesdimnisg

NAsFIUNluMsnagaL
® ASTM D 1883-99 Test Method for CBR (California Bearing Ratio) of Laboratory Compacted

Soils
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ainsaluaziAzasiiae

giinsnluazirsasiiedmiunimageu C.B.R.

ginsnluazipasiianayldlunmagaunism C.B.R.

L g dll A dl 3
gunmniuazipTesiienldianiy

1)

v
Tua G915 (C.B.R. Mold) ulanensanszuandawiadusinugudnarsnialy 6 s

+ 0.018 19 (152.4 + 0.46 HAWAT) 97 Ur = 0.018 U (177.8 + 0.46 HAWAI)EA

s o | 3z a1 '
AAfu Base plate 1w — 9 uazfignau 1u1n1e9glsiifiu — 9 uazdl Collar g
8 16

2 i Wieldaseutiin Mold 1§

Auuadn (Hammer) lfundnsaatnageuli C.B.R. Mold AMNNIATFIUASTM
D 698 778D 1557 Wil Standard Proctor Wsauiy Modified Proctor

nSUANAYYN (Graduated Cylinder) MWNARNALTZHIRL 250 — 500 GNUNAT WA AT
TausnaL (Soil Scoop)

lfussimmanianfu (Straight Edge)

\AIRuataRY (Sample Extruder)

n3zmNIas (Filter Paper)
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10)

11)

12)

13)

14)

WESANTUINGD (Swell Plate 438 Perforated Plate) 141/senaudnpnnisuasfiaues

o ) PR a = , - 7Tz 1
AARENNNAADL Lﬂui@uzwimﬂu'&umw NTHW@L&HNWH@HEH@WQ 5— U7 U1 —
8 4

i Huwnu(Stem) AsU1E e AR g Dial Gauge 811ANNTUINFD

N1MIIAN9E UG (Penetration Dial Gauge) 1@ 1upn9zezN19au (Penetration) 284
WianA(Penetration  Piston) LaNITUANANUANAIAL NNAZAL UIUA 1 ‘fm ANUAN
ANNAZIAEIA 0.001 49 30U 25 TAALLAT B1UA1ANAZIEER 0.01 TAINAS
AN29ANITUINF (Swell Tripod) Mdlsznauiunnnsdanisgusa (Dial Gauge)
Tanzauanigasanans eldRass N1MITANI9L LAY (Dial Gauge)

weininvein (Surcharge Weight) Tfaneiudantinsnadanaaey Inantsanus i

20’ o dl -l d’l a o o =
Wmiiniiieqain Pavement  2asnunvizaiy danwuiiulansiugliananiigne
= & £ ] & 7 Q’l o ] &
nanizagiinendy aumduliuguinas 5— i urinusiuas 5 Jaus
8
wiluIAnses (Spacer Disc) luurialangnsanandawnaduiiugueanaienisuen

15 « - s -
5— 119(150.8 {ALNAT) 44 2.416 £0.005 9 (61.37 £ 0.127 UadLNMAT)
16

\F3BaNARaLILIINA (Loading Machine) &xnsaliusanalsitionndn 10,000 Ueus

(4540 Alandy) uavliildauaaouildasnsatinanengiun (Head) visadaiuand

(Base) e lmanianateduviana (Penetration Piston) a¢/luéns1 0.05 i (1.27

Aadms) Aeund wazanuazidanvaausalia1ulaliine 10 Uaud 4.5 Alaniu)

WvianA (Penetration Piston) LﬂuLwiqT@mmNmmﬂnﬁsnmmé’umu@uﬂrﬂmq 1.954
o

f9+ 0.005 9 (49.63 = 0.13 NAAWAT) TWUANTINGA 3 M131989 (19.355 M99

EuFLNAg) g litiesndn 4 do
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{ua @199 (C.B.R. Mold)

N72UANANUN (Graduated Cylinder) AauLASA (Hammer)

LATBIAUFNREN9AY (Sample Extruder) WvianA (Penetration Piston)
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NMITANI9E LA (Penetration Dial Gauge) WUUUTAL (Proving Ring)
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WHWIANITUING ANNITANITUING

TaUANAY NITATBNTBY
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NISLASTUNAIDENLAZAUADUNISTNARDL

m’;‘m’%"ﬂuﬁfa'azhamswmﬂfau

WiREIFRE NS TIFRIN I ARE LT WA AU AgaL Compaction AMNNIATFIU ASTM : D698
Vs D1557  Aflusnetnafiinunzunsaies 4 (Fudnaziaen) Aagldiszunns 5.50 Alansu wazdn
useeefitunzunsawes 3/4 i Awdanay) Aagldszunns 6 Alandu Tnevianusuini

TlFunn 0.M.C. Aldannnimagas Compaction Mdnfuians

JUAAUNITNAFAL

1. mMsnegaunumladianlinduin (Unsoaked Sample)
dunaun 1 fMnnstautinees C.B.R. Mold udafim C.B.R. Mold iU Base Plate 1w
WaaNALT UATn Spacer Disc W1ldaslu C.B.R. Mold viyulanyiia (Handle) aen

HUBINTLANENTBINITEILU Spacer Disc wiatlasiusiaaganagaufniy Spacer

Disc Wianisznau Collar lEau5as)
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dupaun 2 NNILATARINNIATIU ASTM D1140 - 54 THAauaun 5.5 Ib svamn 12 in 1013
UAEA1UI 3 T Az 56 AT 138 D1557 — 00 MAauIUIA 10 Ib 358¥An 18 in 911

NM7UATARUIU 3 TU7 A2 56 ATS (Standard Proctor 1198 Modified Proctor)

pr

(33

URaUN 3 08 Collar 280 UnafietnanageuliiFeuianatey C.B.R. Mold Waeneanann

=2

1 1 v
Base Plate tilifatinantinniinienizaadsiatinanagatli C.B.R. Mold WAIWAN

!
Ao o 1

NALLIAUNRAIBE1AdaLIANeTaLT8 C.B.R. Mold 11919a9LU Base Plate T4

3R9A28NTLANHNIY 1A NaUUAY NN"3EA C.B.R. Mold 11 Base Plate iy
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4 A o = o . G v g vo o . A a o a
AURDUN 4 'Vi@\?@']ﬂLmTﬂNmrJﬂﬁlq\Tﬂﬂﬂ@ULﬂ?QLL@'}]‘L“uqmq@ﬂ'\\ﬁflm@ﬂuﬂLﬁ@@@qﬂﬂq?Uﬂ@ﬂmuiﬂ

PIALFHIIANNTU (Water Content) L

(33

£
o

1 1 1 v
URAUN 5 ddqatanagaunmrenldmnduneui 3 Nmegeulngni?ang wEuTNMIEn

=2

. s Y P T o A >
(Surcharge Weight) V]Nu']ﬂuﬂ‘lﬂﬂLﬂﬁl\?ﬂ?'ﬂwnﬂuu’]ﬂuﬂﬁl@\ﬂﬂﬂ NNA[ILUTU
d” a a 1 % 7 U & v o a ¥ o 1 <
NUAUATI LLquﬁ@\?vLNuﬂﬂﬂQq 10 Yaus Wnaiuasuutiautinaassiaet1anadeLiasa

FavFeaudalifinlianelurremagasusena (Loading Machine)




Soil Mechanics Laboratory

v
o

4 =
VURARUN 7

a
AURDUN 6

Nn1sUFuurianA (Penetration  Piston) ImﬂiﬁﬂjqugmmﬂmwmLLNuﬁwﬁﬂ
(Surcharge Weight) uazliuienadudaniuiantinaesiaetnmageunes Inaree y
UFuuarmeedaunmiduees Load Dial Gauge émmﬁuﬁuawqmﬁu 1a3aUA%INNNg
Fnsa Penetration Dial Gauge [laenuAsTzaNTeLiang udainnisUsy Dial

Gauge Taadlviinag usumiaaa s

Gunauriana (Penetration Piston)  A9UUFM2ENNARAUAESATINITAA 0.05 i
(1.27 RARWAT) ARUIT detiasiuetnagiinaue lieuAtinuinnaain Load Dial
Gauge ﬁimmu ﬁaf': 0.025 (0.64 Wu.), 0.050 (3.81 u¥.), 0.075 (1.91 uN.)
0.100(2.54 14.) , 0.125 (3.18 «u.), 0.150 (3.81 HH.), 0.175(4.45 «4.), 0.200 (5.08
HH.), 0.250 (6.35 Wu.), 0.300 (7.62 «w.), 0.350 (8.98 Nu.), 0.400(10.16 «u.),
0.450(11.43 44.) waz 0.500 59 (12.7 41.) AINAAU
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v
o

dupaun 8 MN1T08ALYNNA (Penetration Piston) NAUAWAN Inenyuliidnees Penetration Dial

Gauge NAUAUAUAA UFIANUNETA C.B.R. Mold B8NAMNLATENNAADL U1FI9EN9
NeagaUdIuni UM ANINNUANNT Y (Water Content) NauuFqetnanagauLively
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NNSNAKAUUIAN 4.0.215. 2a9AU

California Bearing Ratio Test

Project Name  : LaWNUNINTNIAR Date of Test  : 16/12/2547 Sample No. 11
Location - Agnandalnaiana Tested by S UNHNUAT gnaysnd  Boring No. 1
Soil Sample : Subgrade Soil Checked by : W1eiTANR v Depth (m) 1
Type of Test : Soaked C.B.R. Proving Right Constant 1 1.883 Ib/div
Height of Sample 1 11.66 cm Surcharge Weight 122 kg
Water Content Data
Condition Before Soaking After Soaking
Container No. T-8 A-9 T-4 H-7 F-2 H-4
Weight of Wet Soil + Container (9) 170.83 174.92 153.10 205.19 203.80 196.12
Weight of Dry Soil + Container (9) 154.15 157.89 137.95 184.37 182.14 174.64
Weight of Container (9) 16.00 17.73 17.50 20.17 21.44 16.80
Compaction Data
Condition Before Soaking After Soaking
Mold No. 1 2 3
Number of Blows per Layer (9) 56/3 25/3 12/3
Volume of Mold (9) 2116.72 2174.67 2147.50
Weight of Mold + Compacted Soil (9) 11748 10641 11669 12036 11001 11892
Weight of Mold (9) 7025 6122 7405
Swell Data
Mold No. 1 2 3
Date Time Elapsed Swell Swell Swell
Time (hr) (mm) (mm) (mm)
16/12/2547 10.55 0 1.00 1.00 1.00
17/12/2547 8.05 21 1.03 1.03 1.04
18/12/2547 8.00 45 1.04 1.04 1.05
19/12/2547 9.30 70 1.05 1.06 1.06
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NNSNAKAUWIAN 4.0.215. 2RAU

California Bearing Ratio Test

Penetration Data

Mold No. 1 2 3
Penetration Load Dial Load Dial Load Dial
Reading Reading Reading
(in) (div) (div) (div)
0 0 0 0
0.025 43 30 19
0.050 87 53 36
0.075 122 79 57
0.100 159 107 80
0.125 186 128 102
0.150 218 151 119
0.175 247 173 138
0.200 279 194 152
0.225 309 213 166
0.250 334 234 178
0.275 358 254 190
0.300 382 275 198
0.350 430 313 212
0.400 471 334 225
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NNSNAKAUWIAN 4.0.215. 2RAU

California Bearing Ratio Test

Project Name
Location

Soil Sample

Date of Test
Tested by
Checked by

Sample No.
Boring No.
Depth (m)

Type of Test

Proving Right Constant

lb/div

Height of Sample

cm Surcharge Weight

kg

Water Content Data

Condition

Before Soaking

After Soaking

Container No.

Weight of Wet Soil + Container

Weight of Dry Soil + Container

Weight of Container

Compaction Data

Condition

Before Soaking

After Soaking

Mold No.

Number of Blows per Layer

Volume of Mold

Weight of Mold + Compacted Soil

Weight of Mold (9
Swell Data
Mold No. 1 2 3
Date Time Elapsed Swell Swell Swell
Time (hr) (mm) (mm) (mm)
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NNSNAKAUWIAN 4.0.215. 2RAU

California Bearing Ratio Test

Penetration Data

Mold No. 1 2 3
Penetration Load Dial Load Dial Load Dial
Reading Reading Reading

(in) (div) (div) (div)
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AIBENINNIT AW

1. AurnumIAIANILTeN (Wet Density, P,)

2. ANHUWILULLIN (Dry Density, P)

p
P, - “JN ......... (10.2)
e
100
3. 13u10ANTY
Wi =W,
W = —F—F—X100 (10.3)

4. WAMULBILINNA (Test Unit Load) Iaein131inanuau@s (Division, Div) m@mﬁumm‘ﬁ'mm
\ARRINAFaL (Load Factor, k) fvdaenilu teus (b) visenlanin (kg) wdanimAmdaeLsana (Test
Unit Load) aMna&unséuans aeiimiae iy UausFannangiin (Ib /in%) ¥3eNlaNFNABMIINUTURLNAT
(kg / cm2)

Force at0.10or 0.2inPenetration

Test UnitLo£d = —++++-— .. (10.4)
Area of Piston

Force at 0.1 or 0.2 in. Penetration =  ALNAREUlANIZaIZANIRIWTNA

(Penetration Piston) 7 0.1 wa¥¥38 0.2 19

Area of Piston = NuRuFRaasuyiang (Penetration Piston)
X 4 o o X
m']llﬂqmﬁﬁqqullwuwmuqmm 3 ANTINUY

138 19.355 ANINUTURLNAT
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5. AmninALefidusinisuansa (% Swell) 2essatanageuyn | 24 §alue lnaAnLiey

Aumnngaaassinatnanaganlu C.B.R Mold 1l 100 % (Anugeaassinadanaganlfain mnugaes

C.B.R Mold augingl A91Ng3184 Spacer Disc)

ANNNTLANF Tz U
% Swell = X100 ......... (10.5)

ANNGaFNBENNAREL

6. eunTNLaAIANNENRNUTIZ19N9 Penetration (1ifuun1Wa) iU Stress 338 Test Unit

Load (Whdluwnufa) 1easiaasinanagauiasuuitinwaziuy iy wgiin

7. ANUAINAN % C.B.R 1a81811AN9INNIINH Penetration 0.1 @9 way 0.2 119 §961 Standard

Unit load 71 0.1 717 uaz 0.2 @9 Tauansldlunnsnei 1

TestUnitLoad
% C.B.R. = X100 (10.6)

StandardUnitLoad

N2
- 81% C.B.R# 0.1 H2 47nn91 % C.B.R % 0.2 ©a Wisne91uea® 0.1 49
- 81 % C.B.R# 0.2 17 ¥1nN91 % C.B.R # 0.1 #2 Winnsneageuluy

- 1% C.B.R# 0.2 19 £4A98INN97 % C.B.R 7 0.1 19 1isnea1unai 0.2 19
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NNSNAKAUUIAN 4.0.215. 2a9AU

California Bearing Ratio Test

Project Name e Tsea Date of Test  : 16/12/2547 Sample No. 11
Location - Ananadelnaiaan Tested by wenuss gusysal  BoringNo.  :1
Soil Sample : Subgrade Soil Checked by mf;l‘gﬁﬂaf Assml Depth (m) 1
Type of Test : Soaked C.B.R. Proving Right Constant 1 1.883 Ib/div
Height of Sample :11.66 cm Surcharge Weight 122 kg
Water Content Data
Condition Before Soaking After Soaking
Container No. T-8 A-9 T-4 H-7 F-2 H-4
Weight of Wet Soil + Container (@) 170.83 174.92 153.10 205.19 203.80 196.12
Weight of Dry Soil + Container (@) 154.15 157.89 137.95 184.37 182.14 174.64
Weight of Container (9) 16.00 17.73 17.50 20.17 21.44 16.80
Weight of Water (@) T-8 A-9 T-4 H-7 F-2 H-4
Weight of Dry Soil (9 170.83 174.92 153.10 205.19 203.80 196.12
Water Content (%) 154.15 157.89 137.95 184.37 182.14 174.64
Compaction Data
Condition Before Soaking After Soaking
Mold No. 1 2 3
Number of Blows per Layer (9) 56/3 25/3 12/3
Volume of Mold (9) 2116.72 2174.67 2147.50
Weight of Mold + Compacted Soil (@) 11748 10641 11669 12036 11001 11892
Weight of Mold (9) 7025 6122 7405
Wet Density (g/cma) 1 2 3
Dry Density (g/cm®) 56/3 25/3 12/3
Swell Data
Mold No. 1 2 3
Date Time Elapsed Swell Swell Swell
Time (hr) (mm) (%) (mm) (%) (mm) (%)
16/12/2547 10.55 0 1.00 1.00 1.00 16/12/2547 10.55 0
17/12/2547 8.05 21 1.03 1.03 1.04 17/12/2547 8.05 21
18/12/2547 8.00 45 1.04 1.04 1.05 18/12/2547 8.00 45
19/12/2547 9.30 70 1.05 1.06 1.06 19/12/2547 9.30 70
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NNSNAKAUWIAN 4.0.215. 2RAU

California Bearing Ratio Test

Penetration Data

Mold No. 1 2 3

Penetration Load Dial Load Stress Load Dial Load Stress Load Dial Load Stress

Reading P P/A Reading P PIA Reading P P/A
(in) (div) (Ib) (Ib/in®) (div) (Ib) (Ib/in®) (div) (Ib) (Ib/in®)

0 0 0.0 0.00 0 0.0 0.00 0 0.0 0.00
0.025 43 81.0 27.00 30 56.5 18.83 19 35.8 11.93
0.050 87 163.8 54.60 53 99.8 33.27 36 67.8 22.60
0.075 122 229.7 76.57 79 148.8 49.60 57 107.3 35.77
0.100 159 299.4 99.80 107 201.5 67.17 80 150.6 50.20
0.125 186 350.2 116.73 128 241.0 80.33 102 192.1 64.03
0.150 218 410.5 136.83 151 284.3 94.77 119 2241 74.70
0.175 247 465.1 155.03 173 325.8 108.60 138 259.9 86.63
0.200 279 525.4 17513 194 365.3 121.77 152 286.2 95.40
0.225 309 581.8 193.93 213 4011 133.70 166 312.6 104.20
0.250 334 628.9 209.63 234 440.6 146.87 178 335.2 111.73
0.275 358 674.1 224.70 254 478.3 159.43 190 357.8 119.27
0.300 382 719.3 239.77 275 517.8 172.60 198 372.8 124.27
0.350 430 809.7 269.90 313 589.4 196.47 212 399.2 133.07

0.400 471 886.9 295.63 334 628.9 209.63 225 423.7 141.23




Soil Mechanics Laboratory

NNSNAKAUWIAN 4.0.215. 2RAU

California Bearing Ratio Test

Result of Test

Compaction Method : Standard Compaction Test
Hammer Weight 155 Ib Height of Drop 112 in Number of Layer 03
Maximum Density 12,00 tm’ | CBRValue at 195 % is 1946 tm’
Mold No. 1 2 3
Number of Blows per Layer 56 25 12
CBR at 0.1 in Penetration 9.98 6.27 5.02
CBR at 0.2 in Penetration 11.63 8.12 6.35
Dry Density Um®) 1.99 1.85 1.77
Water Content (%) 12.07 12.15 12.58
Percent Swell (%) 0.043 0.052 0.052
Percent Absorbed (%) 6.834 8.934 5.888
m at0.1in & at0.2in
300 14

< 250 124 -

3 =S

§ 200 o - -% 10 1

© a4

3 / i‘ ) 8 |

5 150 o =

5 ol " S 6 =

[} i, ‘/‘/‘ o

€ 100 A& %

3 - s 4

3 X ©

o 50 - 2 ]

0 O T T T T T
0.00 0.10 0.20 0.30 0.40 0.50 170 175 180 185 1.90 1.95 2.0C

Penetration , (in)

Dry Density , (g/cmS)
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NNSNAKAUWIAN 4.0.215. 2RAU

California Bearing Ratio Test

Project Name Date of Test Sample No.
Location Tested by Boring No.
Soil Sample Checked by Depth (m)
Type of Test Proving Right Constant Ib/div
Height of Sample cm Surcharge Weight kg
Water Content Data
Condition Before Soaking After Soaking
Container No.
Weight of Wet Soil + Container (9)
Weight of Dry Soil + Container (9)
Weight of Container (9)
Weight of Water (9)
Weight of Dry Soil (9)
Water Content (%)
Compaction Data
Condition Before Soaking After Soaking
Mold No.
Number of Blows per Layer (9)
Volume of Mold (9)
Weight of Mold + Compacted Soil (9)
Weight of Mold (9)
Wet Density (g/cm’®)
Dry Density (g/cm’®)
Swell Data
Mold No. 1 2 3
Date Time Elapsed Swell Swell Swell
Time (hr) (mm) (%) (mm) (%) (mm) (%)
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NNSNAKAUWIAN 4.0.215. 2RAU

California Bearing Ratio Test

Penetration Data

Mold No. 1 2 3
Penetration Load Dial Load Stress Load Dial Load Stress Load Dial Load Stress
Reading P P/A Reading P P/A Reading P P/A

(in) (div) (Ib) (Ibfin%) (div) (Ib) (Ib/in®) (div) (Ib) (Ib/in®)
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NNSNAKAUWIAN 4.0.215. 2RAU

California Bearing Ratio Test

Result of Test

Compaction Method

Hammer Weight Ib Height of Drop in Number of Layer
Maximum Density tm’ | CBR Value at % is t/m
Mold No. 1 2 3

Number of Blows per Layer

CBR at 0.1 in Penetration

CBR at 0.2 in Penetration

Dry Density (t/ma)
Water Content (%)
Percent Swell (%)
Percent Absorbed (%)

Resistance of Penetration, (Ib/inz)

Penetration , (in)

California Bearing Ratio , (%)

Dry Density , (g/cm’)
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NSNAFALNITUIATAMNAUILUULDIAU L URUIN

TneRENg8NIN
Determination of Field Density Test

by Sand Cone Method

NYHUASUANNSG
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azlildnesesiuied  dhis@aviieunauliiedesiunnn uansdnAuiannumnuiugs dounismifiunm
Auaulaeldtonsan (Newtron) deinudnlilluAuuazasiieulidaesesiu syninvestionseuarlyl

s Aﬁl & ’D’ Y a U o % Aﬂl o U 1
gufueznanaedlalnsautaduesdlsznauredtin drflanseuasiieunauid1aTesfudiuanadn

¥ v 1 v
P lunnaauduin 35tazazaanuazamadilinailunimela widuilaesdnldanage

[ %4

hnUszaIArRINITARaL

-ﬂl v 1 V% -1 & o a = o
® NamasnisnAnunuduuialazidefiiuinisuadpnvesiuluaninilFauiiauiuaany

wwngeaansuadnAui lfannimasenluiesljirnas

mm’\gﬂumumswmau
® ASTM D 1556 — 00 Standard Test Method for Density and Unit Weight of Soil in Place by the

Sand-Cone Method
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Determination of Field Density Test by Sand Cone Method

Project Name - ImgennaF1enuu Date of Test  : 4/16/2548 Sample No.  : 1
Location Angnandalnaiana Tested by CUNEUNIY gAnueN Boring No. 1
Soil Sample : Fine Gravel Soil Checked by :uwgﬁna( Arsmd Depth (m) :0.1
Diameter of Mold :10.13 cm Height of Mold 1 12.73

Mass of Sand in Cone and Base Plate

Determination No. 1 2 3
Initial Mass of Jar + Sand + Cone 7176 5615 4035
Final Mass of Jar + Sand + Cone (9) 5615 4035 2460

Density of Sand use Mold

Determination No. 1 2 3
Mass of Empty Mold + Base Plate (9) 7884 7884
Mass of Mold + Sand + Base Plate (9) 9275 9274

Mass of Wet Soil

Test Hole No. 1 2 3 4 5
Mass of Wet Soil + Pan 3086 3201 3174
Mass of Pan (9) 423 423 423

Volume from Sand Cone Method

Test Hole No. 1 2 3 4 5
Initial of Soil + Jar + Cone 7168 7137 7242
Final of Soil + Jar + Cone (9) 3535 3393 3683

Water Content of Soil

Can No. 1 2 3 4 5
Mass of Wet Soil + Can (9) 206.91 206.07 205.33
Mass of Dry Soil + Can (9) 189.67 196.28 183.00

Mass of Can (9) 21.37 16.72 20.05
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Determination of Field Density Test by Sand Cone Method

Project Name : Date of Test Sample No.

Location : Tested by : Boring No.

Soil Sample : Checked by Depth (m)

Diameter of Mold : cm Height of Mold : cm

Mass of Sand in Cone and Base Plate

Determination No. 1 2 3

Initial Mass of Jar + Sand + Cone

Final Mass of Jar + Sand + Cone (9)

Density of Sand use Mold

Determination No. 1 2 3

Mass of Empty Mold + Base Plate (9)

Mass of Mold + Sand + Base Plate (9)

Mass of Wet Soil

Test Hole No. 1 2 3 4 5

Mass of Wet Soil + Pan

Mass of Pan (9)

Volume from Sand Cone Method

Test Hole No. 1 2 3 4 5

Initial of Soil + Jar + Cone

Final of Soil + Jar + Cone (9)

Water Content of Soil

Can No. 1 2 3 4 5
Mass of Wet Soil + Can (9)
Mass of Dry Soil + Can (9)

Mass of Can (9)
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1. n19 Calibration
1.1 twimanelulug (M)

M = M

v v
= WvinnesantuEwiniua

" = dmrinuuuvasailan
1.2 dsnmslua (V)
T 2
VAR (—xd°xh) (11.2)
4
4
e
d = s uAUENANNIBILLLINGS
h = ANNGITBILLLINGSD

1.3 wAMNUUILLLemaen M lunnmasey (ps)

WS o 3
ps — nfvant (11.3)
Vm
~
0
M = Tutinnaglusuunae

1Funnsreaiuunaei 19 lun1magay
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2.1 dminnaellunimeagey (M,)

M, = Mg, -Mg, (11.4)
P
hh)

Mg, = wninnag+naanlineunnasy

M = PN +nMen udanagay

M, = M, - Mo (11.5)
4
LHe
v 1
M, = wntinnaenldlunmeasy
v 1
M = TUINNI8 BN NI LATWH WA AT HAU WU TE

/1NN17 Calibration

M
Ve = e (11.6)
Ps
A
e
M, = uwrinnaelunguneaaay
. o 4y
pe - ANMULNIBM e ldlunmeaeudslfan

n19  Calibration
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2.4 anuvuudnden (P,,qr)

Pa

p wet

2.6 wafdusiunan

% NNILARA

Ps
pm

wet

' v
a o

v v
(WUMENAUNY AN UGN+ TNRUNATUL) - TR AT

q q

'
a

13UNRTAUNIAANUANNARDL

q q

p wet

1+
100

o
AN LU

1 UNUANNTULRIAUNNAZ DL

P,

— X100 (11.9)

P.

AN LU

AINMLNRLNGIART IFaNNTUAd R lutiamaseL
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Determination of Field Density Test by Sand Cone Method

Project Name - Tasannaafrenuu Date of Test  : 4/16/2548 Sample No.  :1
Location - menapdslnanaag Tested by L UNEUNAY ganueN Boring No.  : 1
Soil Sample : Fine Gravel Soil Checked by : wieigéng Assend Depth (m) 2 0.1
Diameter of Mold :10.13 cm Height of Mold 0 12.73 cm
Mass of Sand in Cone and Base Plate
Determination No. 1 2 3
Initial Mass of Jar + Sand + Cone 7176 5615 4035
Final Mass of Jar + Sand + Cone (9) 5615 4035 2460
Mass of Sand in Cone + Base Plate  (g) 1561 1580 1575
Average (9) 1572
Density of Sand use Mold
Determination No. 1 2 3
Mass of Empty Mold + Base Plate (9) 7884 7884
Mass of Mold + Sand + Base Plate (9) 9275 9274
Mass of Sand (9) 1391 1390
Volume of Mold (Cms) 1025.98 1205.98
Density of Sand (g/cmS) 1.36
Mass of Wet Soll
Test Hole No. 1 2 3 4 5
Mass of Wet Soil + Pan 3086 3201 3174
Mass of Pan (9) 423 423 423

Mass of Wet Soil (9) 2663 2778 2751
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Determination of Field Density Test by Sand Cone Method

Volume from Sand Cone Method

Test Hole No. 1 2 3 5
Initial of Soil + Jar + Cone 7168 7137 7242
Final of Soil + Jar + Cone (9) 3535 3393 3683
Mass of Sand in Cone + Base Plate  (g) 1572 1572 1572
Mass of Sand in Hole (9) 2061 2172 1987
Density of Sand (g/cms) 1.36 1.36 1.36
Volume of Hole (cms) 1515.44 1597.06 1461.03
Water Content of Soil
Can No. 1 2 3 5
Mass of Wet Soil + Can (9) 206.91 206.07 205.33
Mass of Dry Soil + Can (9) 189.67 196.28 183.00
Mass of Can (9) 21.37 16.72 20.05
Mass of Wet Soil (9) 17.24 9.79 22.33
Mass of Dry Soil (9) 168.3 179.56 162.95
Water Content (%) 10.24 5.45 13.70
Summary
Test Hole No. 1 2 3 5
Maximum Dry Density in Laboratory (g/cms) 1.67 1.72 1.73
Wet Density in Filed (g/cmS) 1.76 1.74 1.88
Dry Density (glcm’) 1.60 1.65 1.65
Relative Density (%) 95.81 95.93 95.38
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Determination of Field Density Test by Sand Cone Method

Project Name Date of Test Sample No.
Location Tested by Boring No.
Soil Sample Checked by Depth (m)
Diameter of Mold cm Height of Mold cm
Mass of Sand in Cone and Base Plate
Determination No. 1 2 3
Initial Mass of Jar + Sand + Cone
Final Mass of Jar + Sand + Cone (9)
Mass of Sand in Cone + Base Plate  (g)
Average (9)
Density of Sand use Mold
Determination No. 1 2 3
Mass of Empty Mold + Base Plate (9)
Mass of Mold + Sand + Base Plate (9)
Mass of Sand (9)
Volume of Mold (cmS)
Density of Sand (g/oma)
Mass of Wet Soil
Test Hole No. 1 2 3 4 5

Mass of Wet Soil + Pan

Mass of Pan (9)

Mass of Wet Soil (9)
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Determination of Field Density Test by Sand Cone Method

Volume from Sand Cone Method

Test Hole No. 1 2 3

Initial of Soil + Jar + Cone

Final of Soil + Jar + Cone (9)

Mass of Sand in Cone + Base Plate  (g)

Mass of Sand in Hole (9)
Density of Sand (g/lem’)
Volume of Hole (cms)

Water Content of Soil

Can No. 1 2 3
Mass of Wet Soil + Can (9)
Mass of Dry Soil + Can (9)
Mass of Can (9)
Mass of Wet Soil (@)
Mass of Dry Soil (@)
Water Content (%)

Summary
Test Hole No. 1 2 3

Maximum Dry Density in Laboratory (g/cms)

Wet Density in Filed (g/cmS)

Dry Density (g/cmS)

Relative Density (%)
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Consolidation Test

= Qs
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nsgudnsaAEdl  (Consolidation)  iluAnmuznIsngAdanesABLLLMINHaNLINNAYTE
H o o a X o oa a Ao A , . . , a a 2
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v ¥
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1. Primary Consolidation tflunisgusniiiasanunluiuluasanty Mliuiuwsnaumuinag
e AuAaewsTafuunutesd e luasen nsgusaaneuzilaziiuiiy - Plastic Deformation

2. Secondary Compression aziianad Primary Consolidation 81atinduanniilanudnFeasa
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® anngauuazAdNLsTANBNNIEUaRGA (Coefficient of Consolidation, C)
®  avAMUILLINAUGI4 A TWBRAG (Preconsolidation Pressure or Maximum Past Pressure , P )
® NauATiiaesaunadn (Compression index, C,)

o anAduiszAnarnnuainisnlunisgusia (Coefficient of Volume Compressibility, m, )

dN msgﬂumumsw AdaL

® ASTM D 2435-96 Test Method for one — Dimensional Consolidation Properties of soil

L4 = oy
QﬂﬂiMLLﬂ%Lﬂiﬂﬂuﬂ

giinsniuazirsasiiad iuniamagenniseusiaAfL
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1)
2)

LATBINAABL Consolidometer ¥138 Odometer Wias Dial Gauge.

Consolidation Cell #13UussqF08E19AY Tetlsznaudag

. . v = a_ v =< = X A e
®  23UUIU Cutting Ring WunauuaulaneAunilean anA1WNiEaL INUNuTee

¥ 1
WUWTINAR 20 MIEURINAT 49 2 LEURALNAT)
v
®  Jiungu Porous Stone avtlsznavetidnsuuuardiaaniaes Ring arunsnldas
1 Ring laviveldnafaasinam
. e " ey, o ¥ o d
®  JinaFat9AU Load Head vira Top Cap \ulavzinalddsnativiinine na
LRGN

LHUWAN(Slotted Weights) 211m 0.5, 1, 2, 5, 10, kg

WIRNI9UIAN Timer

\ATRINAAAL Consolidometer WU Cutting Ring
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#ungu Porous Stone innmfaet AU Load Head

WIRNALLIAN Timer LHUWAN (Slotted weights)

gunsniuaziAzeiien L4viall
1) gaumAu (Oven)
2) 1A399%4 (Balance) Iu1AazDEA 0.01 N5H

3) gunInfawe wiu n1TuveLAY (Can) WeLsiARY (Wire Saw) tlus
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1un13mAgau Consolidation Test axldFaatinaRuumumisqgelsannisfufiaestanuly
awn Taeldnszuenuiaiusaediehiu el ldfaet1eAugnsunaunin auinliguasiRsesmu

4 . . - Y4 e o

wWasuulasly Tnglennzanisnifsuaumuiueesiu uaz Fuinney luau auasifsinain
avilealnsnsaiunismmgen Consolidation Test F9TLAYARILALSNHFY2819ABN TN UAINT AR
agRAALAT LATNIANTuRaUAIslLH

v
o

dupaun 1 nnastaiuin darunadusingugnatauazAngered Cutting Ring

33

=2

P ° . . o a A A Y v gy | a o A
UARLN 2 11 Cutting ngiﬂﬂmmuum%m\mummﬂuh wan A ANLANEM 8998 19AY

FAFULBUAE AU W T waztinfaetnaauniuae llunsn Water Content
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dupaui 3 111 Cutting Ring + A Tudeunmin iennmnuvunuiduaesiuLas Initial Void Ratio

33

1 v 1
URBUN 4 Wrnat1eAuRnsall Consolidation Cell TaRuELAUNgU (Porous Stone) UAYNIZAE
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v H v v 1
dunaun 5 11 Consolidation Cell finsialu Loading Frame uazfinsia Dial gauge {aianisngn

Fnaasrinatnamu uazldunlu Consolidation Cell WszAutnag mlasyaudat19mn

= %’ L o e 1 a
NSLATANUINUNFINTUNAAIDENIAY

lunsmagauufazfisat1aauAsinnIsinwinysyn 6-8a51 Faluanlunisianson
X Lo o a a A o | a . r A g o
et iuAIANNAul sz Annamilesinetnaauluaunn(Effective Overburden Pressure, G',) Ll
n3 vl e iU log P annismagay agluteemnusunaiugegaluans (Maximum Past Pressure) uaz
wellfianndunaindiaziiniuainuseanaiuaingiusnaesenn1sdelgnaing deaannsnninun

1 1

' - L . 1
Pressure Nazlifusatsnuluusazdueensli Load ldpsnpe -6’ — 6’ =G’ G\
8 2

v
20',406" 80", 160", 320", 1ne Pressure afssialilazunnadn Pressure niaumtin 2 wia
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v 4 1
5 = o w

AUABUNITERBNUTRUNNLLUIU

Tunaun 1 andeyadunuaMmAl 6’ = Y X D Kglem’
H Py ° 1 l; 1 [ 1 ' ' ' ’ ’ ’
dunaun 2 ANIIAY — G’ — G, =0\, 0,20, 4G, 8G, 160",
8 4 2
!
320",
dunaun 3 AN Load Naglduaauaulunsdazduaeanislsf Load
14
O A
Load = — kg
R
=
W
v 1
Load = Tl Akulane AN (Applied Load, kg)
(o] = WIAUNAYL (Applied Pressure, kglcm’)
A = Nunnridnressiaetamageas (Area of Sample, cm’)
v
R = RINAIUUNUUINTINTBIATY (Beam Ratio) any#ld 10:1
(R=10)
dunaun 4 wanuminiazlduaauasalflndiasanusminfiaunls Wasannsuunnini L

Azt UATUINAN 11 0.5, 1, 2, 5, 10 Kg.

(33

s load.R

=2 a o 1

URAUN 5 £/a1uN Stress NAATUATUUFIDL19ALL Consolidation Cell =

=2

, kg/cm2
A
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Idnantszunns 6 - 8 alus udariudin ANNITLINANNTTALAUNN it

ludaugesnisnauiuiin (Rebound load) aananunsnneutiinaanyieduiunis
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Consolidation Cell Diameter (cm.) = 5.002 Area (sz) =19.64
O (ksc) = 0.523 Beam Ratio = 10 1 R=10
s lduaan Stress NAATLATILY
, Load (kg) wenuwinuuauilt | Faatinedu, O (ksc)
Applied Pressure , O (ksc) -
O\ 39, (kg) Load R
R A

1 !

_GVO 0 0.128401097 - -

1 !

_GVO 0 0.256802194 - -

4

1 [

_GVO 0.2615 0.513604387 0.50 0.25

2

G(/O 0.523 1.027208774 1.00 0.51

2 G(/O 1.042 2.054417548 2.00 1.02

4 G(/O 2.092 4.108835097 4.00 2.04

8 G(/O 4.184 8.217670194 8.00 4.07
166(/0 8.368 16.43534039 16.00 8.15
32 G(/O 16.736 32.87068078 32.00 16.29
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Consolidation Test
Project Name ~ : n1stlseal Date of Test  : 4/20/2548 Sample No.  : ST-4
Location CNPUNWHIIUAT Tested by WNENUGT eyl Boring No. :BH-3
Soil Sample : Clayey Soil Checked by : W81 e s Depth (m) 12.0-12.7
Apparatus Measurement Before After
Lever Arm Ratio :1:10 Can No. (9) 1 2
Ring Diameter 1 5.985 cm Wt. of Wet Soil + Can (9) 68.73 374.68
Ring Height 1 1.995 cm Wt. of Dry Soil + Can (9) 52.97 352.14
Wt. of Can (9) 10.01 278.81
Soil Sample
Initial Final Initial Final
Sample Ring No. 1 2 Sample Ring No. 1 2
Weight of Soil + Ring (9 212.37 374.68 Solid Height (cm) 1.008 0.987
Weight of Ring (9) 110.04 278.81 Specific Gravity 2.641 2.641

Data Monitor

Pressure Increment 0.000 to 0.125 kg/cm2

Date Time Dial Gauge
Reading

29 il.p. 2548 8.00 0
8.00.06 16

8.00.12 22

8.00.30 33

8.01 44

8.02 55

8.04 64

8.08 71

8.15 76

8.30 79

9.00 81

10.00 82

12.00 82

16.00 83

30 i.n. 2548 8.00 83

Pressure Increment 0.125 to 0.250 kg/cm2
Date Time Dial Gauge

Reading

30 #.n. 2548 8.00 83

8.00.06 102

8.00.12 107

8.00.30 113

8.01 119

8.02 127

8.04 133

8.08 140

8.15 146

8.30 153

9.00 157

10.00 161

12.00 165

16.00 169

311.n. 2548 8.00 175
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Consolidation Test

Data Monitor

Pressure Increment 0.250 to 0.500 kg/cm2

Pressure Increment 0.500 to 1.000 kg/cm2

Pressure Increment 1.000 to 2.000 kg/cm2

Date Time Dial Gauge Date Time Dial Gauge
Reading Reading

314l.p. 2548 8.00 175 1 14.81.. 2548 8.00 334
8.00.06 206 8.00.06 395

8.00.12 216 8.00.12 402

8.00.30 227 8.00.30 416

8.01 237 8.01 428

8.02 248 8.02 442

8.04 262 8.04 459

8.08 274 8.08 477

8.15 284 8.15 494

8.30 296 8.30 512

9.00 305 9.00 526

10.00 313 10.00 537

12.00 318 12.00 544

16.00 324 16.00 551

113.8. 2548 8.00 334 2 1.8 2548 8.00 557

Pressure Increment 2.000 to 4.000 kg/cm2

Date Time Dial Gauge Date Time Dial Gauge
Reading Reading

2 1N.81. 2548 8.00 557 3 1.8, 2548 8.00 865
8.00.06 634 8.00.06 928

8.00.12 647 8.00.12 940

8.00.30 665 8.00.30 961

8.01 680 8.01 979

8.02 701 8.02 996

8.04 725 8.04 1015

8.08 747 8.08 1042

8.15 768 8.15 1073

8.30 792 8.30 M1

9.00 818 9.00 1148

10.00 835 10.00 1179

12.00 844 12.00 1202

16.00 860 16.00 1209

3 LN.8. 2548 8.00 865 4 1.8l 2548 8.00 1224
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Data Monitor

Pressure Increment 4.000 to 8.000 kg/cm2

Pressure Increment 8.000 to 16.000 kg/cm2

Date Time Dial Gauge Date Time Dial Gauge
Reading Reading
4 1.8l 2548 8.00 1224 5 14.8. 2548 8.00 1674
8.00.06 1288 8.00.06 1756
8.00.12 1301 8.00.12 1772
8.00.30 1318 8.00.30 1789
8.01 1332 8.01 1807
8.02 1351 8.02 1828
8.04 1377 8.04 1855
8.08 1412 8.08 1895
8.15 1449 8.15 1941
8.30 1501 8.30 2006
9.00 1556 9.00 2075
10.00 1607 10.00 2135
12.00 1638 12.00 2172
16.00 1655 16.00 2195
5 13.81. 2548 8.00 1674 6 1.8l 2548 8.00 2217
Pressure Increment 16.000 to 4.000 kg/cm2 Pressure Increment 4.000 to 1.000 kg/cm2
Date Time Dial Gauge Date Time Dial Gauge
Reading Reading
6 LN.8l. 2548 8.00 2217 7 1.8, 2548 8.00 1879
8.00.06 - 8.00.06 -
8.00.12 - 8.00.12 -
8.00.30 - 8.00.30 -
8.01 - 8.01 -
8.02 - 8.02 -
8.04 - 8.04 -
8.08 - 8.08 -
8.15 - 8.15 -
8.30 - 8.30 -
9.00 - 9.00 -
10.00 - 10.00 -
12.00 - 12.00 -
16.00 - 16.00 -
7 1N.81. 2548 8.00 1879 8 1u.2. 2548 8.00 1446
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Consolidation Test

Data Monitor

Pressure Increment 1.000 to 0.250 kg/cm2

Pressure Increment 0.250 to 0.000 kg/cm2

Date Time Dial Gauge Date Time Dial Gauge
Reading Reading
8 1.8l 2548 8.00 1446 9 1d.81. 2548 8.00 1175
8.00.06 - 8.00.06 -
8.00.12 - 8.00.12 -
8.00.30 - 8.00.30 -
8.01 - 8.01 -
8.02 - 8.02 -
8.04 - 8.04 -
8.08 - 8.08 -
8.15 - 8.15 -
8.30 - 8.30 -
9.00 - 9.00 -
10.00 - 10.00 -
12.00 - 12.00 -
16.00 - 16.00 -
9 1.8l 2548 8.00 1175 10 1.8, 2548 8.00 1033
Pressure Increment to kg/cm2 Pressure Increment to kg/c:m2
Date Time Dial Gauge Date Time Dial Gauge
Reading Reading
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Consolidation Test

Project Name Date of Test Sample No.
Location Tested by Boring No.
Soil Sample Checked by Depth (m)
Apparatus Measurement Before After
Lever Arm Ratio Can No. (9)
Ring Diameter cm Wt. of Wet Soil + Can (9)
Ring Height cm Wt. of Dry Soil + Can (9)
Wt. of Can (9)
Soil Sample
Initial Final Initial Final
Sample No. Sample Ring No.
Weight of Soil + Ring (9) Solid Height (cm)
Weight of Ring (9) Specific Gravity
Data Monitor
Pressure Increment to Kg/cm2 Pressure Increment to kg/cm2
Date Time Dial Gauge Date Time Dial Gauge
Reading Reading
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Consolidation Test

Data Monitor

Pressure Increment to kg/cm2 Pressure Increment to kg/cm2
Date Time Dial Gauge Date Time Dial Gauge
Reading Reading
Pressure Increment to kg/cm2 Pressure Increment to kg/cm2
Date Time Dial Gauge Date Time Dial Gauge
Reading Reading




Soil Mechanics Laboratory

®

NSNAKALNITAARIAIEUN

Consolidation Test

Data Monitor

Pressure Increment to kg/cm2 Pressure Increment to kg/cm2
Date Time Dial Gauge Date Time Dial Gauge
Reading Reading
Pressure Increment to kg/cm2 Pressure Increment to kg/cm2
Date Time Dial Gauge Date Time Dial Gauge
Reading Reading
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Consolidation Test

Data Monitor

Pressure Increment to kg/cm2 Pressure Increment to kg/cm2
Date Time Dial Gauge Date Time Dial Gauge
Reading Reading
Pressure Increment to kg/cm2 Pressure Increment to kg/cm2
Date Time Dial Gauge Date Time Dial Gauge
Reading Reading




Soil Mechanics Laboratory

®

AIBENINNIT AW

Weldsunandalsznausas namuandANgNRiuss11919 Strain /U Root Time (1 n3 s

n13ldload1 du), nauaRIANNANNUSIZIING Strain (U Log Tim, N LaasmNAdNRUSIZnang

o

Void Ratio, e fill Pressure (Stress) (Log scale) Lﬁfamﬁ'mﬂqmmmumma;m P’ ¢ LATIEATIAL AT

U9

o ] a nﬂl o = % % ° ° ! ' Y o z
FateAunlglun1sATuIns Fauiaslan mmmmmmmmmimmu

1. ANANUT=ANEN198URY C

9 v

1.1 n9mAn C, 1neRs Square Root Time (/1)

2 2
T, H 0.848 H
C, = - = - (12.1)

t too

1.2 n1awen C, tnedd Log Time

2 2
T H 0.197 H
c, = AL . (12.2)
t ty

¥
Wla

T, = Time Factor (9l#ane319712.1 Wensuan U,)

U, = wWesldusinise udnsia

H = srgzneMingzunaean (Drainage Path) ifuszaziunn

4 A% © sy
Pgani  anwnsnszungeantilaindaeteauld  lunag

neaal H Ayl Aseuilaaesnnugenedsanting

(2

T = sraznan L lunnsyudnfaneAY



Soil Mechanics Laboratory

®

2. YA THURIANNNASA, Cc

C, = ANEULRINTINTENIN9ERINEIUTRIdNN Void Ratio i

log P" ludnadluidumsa (Normal Consolidation)

Ce = Slope
€,—€, Ae
= p - = ~ e (12.3)
logP, —logP, P
2
log -
Pl
=
e
o da X -
e = dndiutesdeiiialIunusnngn P,
e o da X -
e2 = dnmdiutesdeiinaIunusnagn P,
3. AdudszAnaannuannsalunsgusa, m,
1_An (2.0
m = —X— 12.4
\2
H AP
=
e
H = AuTWITedRiatAulsaunieunAaey
Ah = szuzyusnTesay
AP = anuusndsrestiuwin =P, - P,

4. AnaaILseRugegn( P’ ) Preconsolidation Pressure or Maximum Recompression A1

'
a o

wibtussiugegna uaAmdaussdunauegldfunainmieusanasielidnanduinisedeinaiu
d L oa X ” o o ¥ oava 4 s o oo o aa o d
feguwilatull wiaannislasuulasaesssiuunliau FeiuazdnFueia lduiungnnis

anmuIndense Minty WeduiiatiasnineylfinuassuaifAniiausesiugegaazes luanin
Effective Stress TuifluamuosusaiulngidauiaaiunisniaAImiogusaiugeqaeauaInisanls
NN TUNIIN Semi - log VBIANNENNUTTLNINENINEIUTBI919289AU (Void Ratio, €) fumidag

usenANgNNazvinaInnslaunmiin (Pressure, P) #35n19m1AAald



Soil Mechanics Laboratory

®

'
o v

1. wenqaniiadidengauwdu Consolidation Curve (30 a)
2. anduluuiaueuaIngm a (duRs ab)
3. amdudndalAsnan a (1EwR9 ac)

] v
4. AINATHNAINNNIFATLITAB9LE (0U2)

'
=

5 amdupssandauaeinaiiluduassindaiuidunieesaungg f

6.  AaMBuAINEURINAA f asiaNuRaldAiieussiugegalueis, G

Void ratio, ¢

- SN, S ST
5

Effective pressure, o’ (log scale)

U7 12.1 nmamAmasussiugeanluain, P’

al

!
c



Soil Mechanics Laboratory

ANTILA NS Nﬂm'ﬂﬂi’ﬂﬂﬂ

NSNAKALNITAAAIAIEUN

Consolidation Test

Project Name  :n1sdseil Date of Test  : 4/20/2548 Sample No.  : ST-4
Location I NIUNNHIIUAT Tested by S WU q‘ﬂ%uﬁﬁ‘ﬂi Boring No. : BH-3
Soil Sample : Clayey Soil Checked by W81 inm s Depth (m) 12.0-12.7
Apparatus Measurement Before After
Lever Arm Ratio :1:10 Can No. (9) 1 2
Ring Diameter :5.985 cm Wt. of Wet Soil + Can (9) 68.73 374.68
Ring Height 1 1.995 cm Wt. of Dry Soil + Can (9) 52.97 362.14
Ring Area 1 28.13 cm’ Wt. of Can (9) 10.01 278.81
Ring Volume 1 52.12 cm’ Wt. of Water (9) 15.76 22.54
Wt. of Dry Soil (@) 42.96 73.33
Water Content (%) 36.69 30.74
Soil Sample
Initial Final Initial Final
Sample Ring No. 1 2 Sample Ring No. 1 2
Weight of Soil + Ring (9 212.37 374.68 Solid Height (cm) 1.008 0.987
Weight of Ring (9) 110.04 278.81 Total Density (g/cmz) 1.823 1.906
Specific Gravity 2.641 2.641 Dry Density (g/ch) 1.334 1.458
Weight of Soil (9) 102.330 96.870 Void Ratio 0.980 0.811
Volume of Sample (cm?) 56.12 50.31 Degree of Saturation (%) 98.88 100.10
Summary
Applied Scale Final Accum. Sample Void Void Average Fitting Cv
Pressure Load Reading Reading Height Height Ratio Sample Time X 0.001
Change Height T90
(kg/cmz) (kg) X 0.01(mm) (cm) (cm) (cm) (cm) (sec) (cm2/sec)
0.000 0 0.00 0.0000 1.9950 1.0080 1.0213
0.125 4 16.60 0.0166 1.9784 0.9914 1.0045 1.9867 279.16 2.9974
0.250 8 35.00 0.0350 1.9600 0.9730 0.9858 1.9692 324.06 2.5368
0.500 16 66.80 0.0668 1.9282 0.9412 0.9536 1.9441 372.01 2.1539
1.000 32 111.40 0.1114 1.8836 0.8966 0.9084 1.9056 596.86 1.2902
2.000 64 173.00 0.1730 1.8220 0.8350 0.8460 1.8528 596.86 1.2193
4.000 128 244.80 0.2448 1.7502 0.7632 0.7733 1.7861 535.69 1.2625
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Consolidation Test

Summary(Continue)

Applied Scale Final Accum. Sample Void Void Average Fitting Cv
Pressure Load Reading Reading Height Height Ratio Sample Time X 0.001
Change Height T90
(kg/cmz) (kg) X 001(mm) (cm) (cm) (cm) (cm) (sec) (cm2/sec)
8.000 256 334.80 0.3348 1.6602 0.6732 0.6821 1.7052 799.79 0.7707
16.000 512 443.40 0.4434 1.5516 0.5646 0.5720 1.6059 1204.75 0.4538
4.000 128 375.80 0.3758 1.6192 0.6322 0.6405
1.000 32 289.20 0.2892 1.7058 0.7188 0.7283
0.250 8 235.00 0.2350 1.7600 0.7730 0.7832
0.000 0 206.60 0.2066 1.7884 0.8014 0.8120
Data Monitor
Pressure Increment 0.000 to 0.125 kg/cm2 Load Increment 0 to 4 kg
Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
29 1l.p. 2548 8.00 0.00 0.00 0 0.000
8.00.06 0.10 0.32 16 0.032
8.00.12 0.20 0.45 22 0.044
8.00.30 0.50 0.71 33 0.066
8.01 1 1.00 44 0.088
8.02 2 1.41 55 0.110
8.04 4 2.00 64 0.128
8.08 8 2.83 7 0.142
8.15 15 3.87 76 0.152
8.30 30 5.48 79 0.158
9.00 60 7.75 81 0.162
10.00 120 10.95 82 0.164
12.00 240 15.49 82 0.164
16.00 480 21.91 83 0.166
30 #1.p. 2548 8.00 1440 37.95 83 0.166
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Consolidation Test

Pressure Increment 0.125 to 0.250 kg/cm2

Load Increment 4 to 8 kg

Date Time Elapse Time Time Settlement

(min) Dial Gauge mm

30 1., 2548 8.00 0.00 0.00 83 0.166

8.00.06 0.10 0.32 102 0.204

8.00.12 0.20 0.45 107 0.214

8.00.30 0.50 0.71 113 0.226

8.01 1 1.00 119 0.238

8.02 2 1.41 127 0.254

8.04 4 2.00 133 0.266

8.08 8 2.83 140 0.280

8.15 15 3.87 146 0.292

8.30 30 5.48 153 0.306

9.00 60 7.75 157 0.314

10.00 120 10.95 161 0.322

12.00 240 15.49 165 0.330

16.00 480 21.91 169 0.338

311l.p. 2548 8.00 1440 37.95 175 0.350
Pressure Increment 0.250 to 0.500 kg/cm2 Load Increment 8 to 16 kg
Date Time Elapse Time Time Settlement

(min) Dial Gauge mm

31 1., 2548 8.00 0.00 0.00 175 0.350

8.00.06 0.10 0.32 206 0.412

8.00.12 0.20 0.45 216 0.432

8.00.30 0.50 0.71 227 0.454

8.01 1 1.00 237 0.474

8.02 2 1.41 248 0.496

8.04 4 2.00 262 0.524

8.08 8 2.83 274 0.548

8.15 15 3.87 284 0.568

8.30 30 5.48 296 0.592

9.00 60 7.75 305 0.610

10.00 120 10.95 313 0.626

12.00 240 15.49 318 0.636

16.00 480 21.91 324 0.648

1 1.8 2548 8.00 1440 37.95 334 0.668
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Pressure Increment 0.500 to 1.000 kg/cm2 Load Increment 16 to 32 kg
Date Time Elapse Time Time Settlement

(min) Dial Gauge mm

1 1.8 2548 8.00 0.00 0.00 334 0.668

8.00.06 0.10 0.32 395 0.790

8.00.12 0.20 0.45 402 0.804

8.00.30 0.50 0.71 416 0.832

8.01 1 1.00 428 0.856

8.02 2 1.41 442 0.84

8.04 4 2.00 459 0.918

8.08 8 2.83 477 0.954

8.15 15 3.87 494 0.988

8.30 30 5.48 512 1.024

9.00 60 7.75 526 1.052

10.00 120 10.95 537 1.074

12.00 240 15.49 544 1.088

16.00 480 21.91 551 1.102

2 10.81. 2548 8.00 1440 37.95 557 1.114
Pressure Increment 1.000 to 2.000 kg/cm2 Load Increment 32 to 64 kg
Date Time Elapse Time Time Settlement

(min) Dial Gauge mm

2 Ld.8l. 2548 8.00 0.00 0.00 557 1.114

8.00.06 0.10 0.32 634 1.268

8.00.12 0.20 0.45 647 1.294

8.00.30 0.50 0.71 665 1.330

8.01 1 1.00 680 1.360

8.02 2 1.41 701 1.420

8.04 4 2.00 725 1.450

8.08 8 2.83 747 1.494

8.15 15 3.87 768 1.536

8.30 30 5.48 792 1.584

9.00 60 7.75 818 1.636

10.00 120 10.95 835 1.670

12.00 240 15.49 844 1.688

16.00 480 21.91 860 1.720

3 1u.8. 2548 8.00 1440 37.95 865 1.730
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Pressure Increment 2.000 to 4.000 kg/cm2 Load Increment 64 to 128 kg
Date Time Elapse Time Time Settlement

(min) Dial Gauge mm

3 1d.81. 2548 8.00 0.00 0.00 865 1.730

8.00.06 0.10 0.32 928 1.856

8.00.12 0.20 0.45 940 1.880

8.00.30 0.50 0.71 961 1.922

8.01 1 1.00 979 1.958

8.02 2 1.41 996 1.992

8.04 4 2.00 1015 2.030

8.08 8 2.83 1042 2.084

8.15 15 3.87 1073 2.146

8.30 30 5.48 1111 2.222

9.00 60 7.75 1148 2.296

10.00 120 10.95 1179 2.358

12.00 240 15.49 1202 2.404

16.00 480 21.91 1209 2.418

4 14.81. 2548 8.00 1440 37.95 1224 2.448
Pressure Increment 4.000 to 8.000 kg/cm2 Load Increment 128 to 256 kg

Date Time Elapse Time Time Settlement

(min) Dial Gauge mm

4 14.81. 2548 8.00 0.00 0.00 1224 2.448

8.00.06 0.10 0.32 1288 2.576

8.00.12 0.20 0.45 1301 2.602

8.00.30 0.50 0.71 1318 2.636

8.01 1 1.00 1332 2.664

8.02 2 1.41 1351 2.702

8.04 4 2.00 1377 2.754

8.08 8 2.83 1412 2.824

8.15 15 3.87 1449 2.898

8.30 30 5.48 1501 3.002

9.00 60 7.75 1556 3.112

10.00 120 10.95 1607 3.214

12.00 240 15.49 1638 3.276

16.00 480 21.91 1655 3.310

5 13.8. 2548 8.00 1440 37.95 1674 3.348
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Pressure Increment 8.000 to 16.000 kg/cm2 Load Increment 256 to 512 kg
Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
5 13.81. 2548 8.00 0.00 0.00 1674 3.348
8.00.06 0.10 0.32 1756 3.512
8.00.12 0.20 0.45 1772 3.544
8.00.30 0.50 0.71 1789 3.578
8.01 1 1.00 1807 3.614
8.02 2 1.41 1828 3.656
8.04 4 2.00 1855 3.710
8.08 8 2.83 1895 3.790
8.15 15 3.87 1941 3.882
8.30 30 5.48 2006 4.012
9.00 60 7.75 2075 4.150
10.00 120 10.95 2135 4.270
12.00 240 15.49 2172 4.344
16.00 480 21.91 2195 4.390
6 Lu.8l. 2548 8.00 1440 37.95 2217 4.434
Pressure Increment 16.000 to 4.000 kg/cm2 Load Increment 512 to 128 kg
Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
6 Lu.8l. 2548 8.00 0.00 0.00 2217 4.434
8.00.06 0.10 0.32 - -
8.00.12 0.20 0.45 - -
8.00.30 0.50 0.71 - -
8.01 1 1.00 - -
8.02 2 1.41 - -
8.04 4 2.00 - -
8.08 8 2.83 - -
8.15 15 3.87 - -
8.30 30 5.48 - -
9.00 60 7.75 - -
10.00 120 10.95 - -
12.00 240 15.49 - -
16.00 480 21.91 - -
7 13.8. 2548 8.00 1440 37.95 1879 3.758
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Pressure Increment 4.000 to 1.000 kg/cm2 Load Increment 128 to 32 kg
Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
7 14.8. 2548 8.00 0.00 0.00 1879 3.758
8.00.06 0.10 0.32 - -
8.00.12 0.20 0.45 - -
8.00.30 0.50 0.71 - -
8.01 1 1.00 - -
8.02 2 1.41 - -
8.04 4 2.00 - -
8.08 8 2.83 - -
8.15 15 3.87 - -
8.30 30 5.48 - -
9.00 60 7.75 - -
10.00 120 10.95 - -
12.00 240 15.49 - -
16.00 480 21.91 - -
8 L.t 2548 8.00 1440 37.95 1446 2.892
Pressure Increment 1.000 to 0.250 kg/cm2 Load Increment 32 to 8 kg
Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
8 Lu.8l. 2548 8.00 0.00 0.00 1446 2.892
8.00.06 0.10 0.32 - -
8.00.12 0.20 0.45 - -
8.00.30 0.50 0.71 - -
8.01 1 1.00 - -
8.02 2 1.41 - -
8.04 4 2.00 - -
8.08 8 2.83 - -
8.15 15 3.87 - -
8.30 30 5.48 - -
9.00 60 7.75 - -
10.00 120 10.95 - -
12.00 240 15.49 - -
16.00 480 21.91 - -
9 L.8l. 2548 8.00 1440 37.95 1175 2.350
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Pressure Increment 0.250 to 0.000 kg/cm2 Load Increment 8 to 0 kg
Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
9 1.8l 2548 8.00 0.00 0.00 1175 2.350
8.00.06 0.10 0.32 - -
8.00.12 0.20 0.45 - -
8.00.30 0.50 0.71 - -
8.01 1 1.00 - -
8.02 2 1.41 - -
8.04 4 2.00 - -
8.08 8 2.83 - -
8.15 15 3.87 - -
8.30 30 5.48 - -
9.00 60 7.75 - -
10.00 120 10.95 - -
12.00 240 15.49 - -
16.00 480 21.91 - -
10 Lu.81. 2548 8.00 1440 37.95 1033 2.066
Pressure Increment to kg/cm2 Load Increment to kg
Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
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No.1 No.2
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No.5 No.6
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Project Name Date of Test Sample No.
Location Tested by Boring No.
Soil Sample Checked by Depth (m)
Apparatus Measurement Before After
Lever Arm Ratio Can No. (9)
Ring Diameter cm Wt. of Wet Soil + Can (9)
Ring Height cm Wt. of Dry Soil + Can (9)
Ring Area cm’ Wt. of Can (9)
Ring Volume cm’ Wt. of Water (9)
Wt. of Dry Soil (9)
Water Content (%)
Soil Sample
Initial Final Initial Final
Sample No. Sample Ring No.
Weight of Soil + Ring (9) Solid Height (cm)
Weight of Ring (9) Total Density (g/em’)
Specific Gravity Dry Density (g/cmZ)
Weight of Soil (9) Void Ratio
Volume of Sample (cm3) Degree of Saturation (%)
Summary
Applied Scale Final Accum. Sample Void Void Average Fitting Cv
Pressure Load Reading Reading Height Height Ratio Sample Time X 0.001
Change Height T90
(kg/cmz) (k@) X 0.01(mm) (cm) (cm) (cm) (cm) (sec) (cmzlsec)
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Consolidation Test

Summary(Continue)

(min)

Applied Scale Final Accum. Sample Void Void Average Fitting Cv
Pressure Load Reading Reading Height Height Ratio Sample Time X 0.001
Change Height T90
(kg/ch) (kg) X 0.01(mm) (cm) (cm) (cm) (cm) (sec) (cmZ/sec)
Data Monitor
Pressure Increment to kg/cm2 Load Increment to kg
Date Time Elapse Time Time Settlement

Dial Gauge

mm
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Consolidation Test

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
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NSNAKALNITAARIAIEUN

Consolidation Test

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
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Consolidation Test

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
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NSNAKALNITAARIAIEUN

Consolidation Test

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
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Consolidation Test

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
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NSNAKALNITAARIAIEUN

Consolidation Test

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm

Pressure Increment to kg/cm2 Load Increment to kg

Date Time Elapse Time Time Settlement
(min) Dial Gauge mm
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Consolidation Test

No.1 No.2
3 €
E E
S )
o o
x x
e €
[} [0
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o o
@ ©
7] n

Square Root Time ( 4/ min ) Square Root Time ( A/ min )

No.3 No.4
5 B
E E
S S
o o
< x
< <
[} (0]
€ IS
Qo K
© ©
[95] »n

Square Root Time ( A/ min )

Square Root Time ( A/ min )
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Consolidation Test

No.5 No.6
3 €
E E
S )
o o
x x
e €
[} [0
€ IS
o o
@ ©
7] n

Square Root Time ( A/ min ) Square Root Time ( 4/ min )

No.7 No.8
5 B
E E
S S
o o
< x
< <
[} (0]
€ IS
Qo K
© ©

[95] »n

Square Root Time ( A/ min )

Square Root Time ( A/ min )
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NN UAAIANANNUSTEUINN Log Time 11l Deformation
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NI MLAAIAINANITUFIENIN C,, AL Log of Pressure Curve
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NNSNARALLIILABULLUIAL RS

Determination of Direct Shear Test

NYHUASUANNSG

nanaaeLLseulnenss iunmAseLNILIIRe L UNa AT INBLAT AL TIEN T9NT

1 v
fiunueatin FBnsmasendidzndunliine amisonaseusasteauldfusauaduinguinans
2.5 119 (63.50 4.8.) TUIA 6 TH. X 6 TN, AUDIIUIA 30 TN. X 30 TN. NeanwuuLAraslauiieAe nng
& va o , P o p Aa ,
nagauusvaauuuuinenss IWlanldluadeuen sesnflinnswmuinimaaeudu ARn4n wu ns
o A =3 = o o o dl A
NARDLLNEAFNLNY N1INAdaLLILRaulnanssasimudAyanasldniuansuziaiasiianis
x v o g 9m em o . 4 4
naasuuuudazgnisAulmiR luszuunnmue TnadnfAaziiuiuiueulseunnasanilaraaangs
o 1 ﬁl a a oa a a di( d‘ o v = 1
inasing BaluAnnuiluase n1stRressuazldifnuanszuiniuue enduluuiensa Tuunadou
2094UILR N1TATRATAR1ENNATRYEINIMARAL LR UlAE AT
n1snAgaL Direct Shear Test @1xnsauLiaeants 3 uuuAe
1. Unconsolidated — Undrained Test ( Quick Test ) Wudnsruenimnaganwu a1
v 1 1 v
FaatRuguanfaAauieantl (Unconsolidated ) iasainudaausanaditfinainnislduiusin Pn
Ruasuufaec1any fre tuliauilenials Consolidated Haeanly ( Inadanmainidnees Vertical
. oW A p 4 4 o o A o =<
Dial Gauge flildnganisindauniusazindauiiuuudinin) Tnaaznagauiui wazdnanwuenila

pougiullae luanmasey avlilinludasenshuszunaeanlyd (Undrained ) Tngaztlanneiinas

'
a

ansnszineeenly s auaz A fiunnsdey aunssiafetnsmATRTINMAge UL UU Test
Auluuailousuiu lussrugnfignusnediuaianssiniudl  TeAudslddlena Consolidated
ua Drained 1haanll namagenuuLianansanasetldsniindn 2 uumdsnn

2. Consolidated — Undrained Test ( Consolidation Quick Test ) l{uanHUenN 1 MARDLILLL

o o \a o o ¥ o . P \ - % @
ﬂﬂﬂiumrlﬂﬂ']\?ﬂuﬁqu@mmQﬂ']Elu']‘ﬂ@ﬂbLﬂvLm ( Consolidated ) LWUAYANNUUALINNALUNAULD 1 NAD
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(2
= o

wmin P, nadeldaunssiissinatnaiuduganisgusa tnadanaainiduees Vertical Dial Gauge

q

wgANNIARaUT ) %I\mﬂ%mmﬁau%wmumuﬁarﬁTf;fafJNﬁuz%uzgmmmuﬁwﬁﬁa%ﬁu Nn1g
dau selulng s lusaesneAuszunaaanlild (Undrained) TEAT AL LNV ALAE
SAIBUNNS Shear AUNILTIFIRLNIAUAANNTATA

3. Consolidated — Drained Test ( Slow Test ) iluansuzn1mageuutveaas lEfaatN9m

o

yudnsiantenaantlle (Consolidated) Wasainuiaaussnamdeuds 2uazilesiat9Auauganis

o

gusudlasarBuinsaeusie i lnasenliinlusnetshussunseanllls  (Drained) Inaazidlanis

o ' a

srunsiianualyd SeluaniziaauagtiusnetnaAuideag Consolidated WAz Drained  Wiaanls

o '

° 4 59/ £ o a ¥ 1 =2 o ¥ v ¥
ﬁ]@@ﬁL'J@’W]’]IMW]T‘V]@@’I’JLILLUMNW@QIﬁLLNﬂUMQ@H’]\?@HLLUU‘H?N’]ﬂ@%M@@ﬂL'J@’] e liimaslginan

agief1unlun1meAdauannIZasae 19 AURTTR

mgszasArRINITNAfaL

®  NAUIANAIFIIBILINLAAU Shear Strength Parameter (Angle of Friction ¢ Cohesion , ¢ )

YRIAIDENNAUNINE UTD AWMLY AIFNIN

mmgﬁuﬁ’lumsw ARAL

® ASTM D 3080-98 Standard Test Method for Direct Shear Test of Soil Under Consolidated

Drained Conditions
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ainsaluaziAzasiiae

ginsniuaziATasiladmiunismeasuusaauuuuinemsg

@qﬂﬂiaﬁmzmdaimﬁ@z%mﬁ*um@mmuLmﬁﬂmmu‘tmmq
'ﬂqﬂﬂiﬂiLL@ZLﬂ?:@\iﬁﬂﬁﬁl%LﬁWW:

1) AsesflananageuusaiasuuLLingnse ( Direct Shear Testing Machine) Husasis
unneduiufetnsiiaznagey S8nsnimnaziusEauNamInE lunuumyu
neaaudaeile viaLUUgaAnIAIasNatmas i

2) NABNAIREN ( Shear Box ) wavailnsnd

3) 2dUuIUdALs ( Proving Ring ) Junane MU resfetinfiasnagey

4)  wmsuinila (Dial Gauge) FannsiAaeusa (2 f7) B81UAZ@EA 0.01 NN, 138 0.001
#in gadn 25 ua. vide 1

5) uiusiwidn (Surcharge Weight )

6) wafiilas (Vernier)
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Na8stna (Shear Box) kazginanl

2LUIUTAL (Proving Ring) umantingle (Dial Gauge
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uHwnuTin (Surcharge Weight) nafiiles (Vernier)

ginsnluazipsasiianldvialy
1) pTR9ta ( Balance )
2) élm_l (Owen)

3) nsztleaiusiangnamu ( Container )

N1SLASTUNAIDENLAZAUARUNISTNARDL

ﬂq?Lﬂ%‘ﬂNﬁ'J'ﬂEi'Nﬂ']iﬂﬂﬂ'ﬂu

fsiaeenaRili Cohesion less Soil 11 1318 (Sand) Iimsntuiaiense s (Llﬂi'fm 24
%ﬁm) 1seN104 1000 NN

ffaetineRwli Cohesive Soil 1w Awwiien ( Clay ) Pl&annnazuaniiudaetinamy (Thin
Wall Tube ) videfithudunnias (Remolded ) vanluBunnfifiesmedmsunnmegey 3 A% de 1
LRGN
nMeadentnminnafattanagaL

Whsdantiminauitldainnisaiuans Tmﬂﬁmam&qmﬁmﬁnﬁlﬂummm'am“f]mu 31m
Tt Audaa A LM Tiua1ud Wi [5iAn Normal Stress nassinfufansinafiuly Shear Box

dgzanne 1, 2 wazr 4 1WnUes Effective Overburden Pressure, G(/O 84R1 (FEN1IATUIUNNAUTLINT

NM&aL Consolidation test )
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1. MINAFAUMAIAENINIEY (Cohesion less Soil )

v
o

dupaun 1 daiminges Shear Box wianginsnllsznauuazdnaunantinfnles Shear Box
(Shear Box N M luntiiaun ani

6A 10 X 10 EWURNAST)

(33

=2

URaUN 2 #1n1313¥n0U Shear Box UnLArA1NA84) LLLNEANAITUA214 Plate 38951

o

v 1 v =® o/ 1 a = 901
AR ANNE0E Porous Stone Az Plate EnsnatinamuuILzszunau luiuaaang
URANNNTR 01U
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dl o o 1 a Y o VY o a ¥ o 1 a v
AURBUN 4 TanoununaasslatsauinalidinAuul 5 - 10 QMIMVI’JN’JMH"IM'J@?;I’Nﬂu LAN

TIATNIRAL (AINUUITBIF2DENNAUNRILASALATUSURAMENAUEe LS8R LA Ay

v
= °

NN 20 HARLNAT) WAIAII Plate  SAFMBEINAULLLNIITUN8UNLAT WEL

L]

o o

=3 % v vy K % o a £
ANATULUNINAIULY LA[IAINAIEY Load Hand AIHAIAL NULUNINUILEN

ANBLI9AY

a

dupaun 5 @saudaninauazenn Shear Box Tnaldutlsaaudauilanaanfnagaanlivuaugn

o '

=2 ° Ad a 1l v % nI/ 901 o
/49U Shear Box Q’ﬂil’]\‘lﬂu‘i_li‘i"ﬂ@%Lﬁ‘?;l‘]Jﬁ‘@EILL@’Jblﬂﬁ\‘iuﬁﬂuﬂ
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Tupaun 6 111 Shear Box ldluA3aanaaal Direct Shear Usuununazliisapeanliuiumingm

Horizontal Dial Gauge (0.001 mm / Div.) (Mdan1sipdeusivedszesiaaunns
KAL) NNT7LARIaNA (Normal Load) UKBEWMaNATIULY (Load Hand) Aqgld
duinasawsnauanatuals (@dlunimegeususinlildinminafawsnidly 4

Alan3u) wazhinma Vertical Dial Gauge (0.001 mm / Div.) (Mdan1siadeusiaves

Aae8i1951luAY) 11 Normal Load
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Tupaun 7 i@audanyu angitin Shear Box ieassdnseanliuavilfuiines Dial Gauge 14

a

L7
aaliduanaugued (0) WiGaufes
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AAUN 8

WyUARTY Jack Handle asn¥auyinns Shear sivatinalnalidnsinisiaen 0.5-2
AadAT /Wl IN1781UAILINRAUAN Load Dial Gauge WAZNNILARRUAILUIAY
AN Vertical Dial Gauge (Aniauldtiaandigudianduay) yn - nsndausaly
- o a4 ,
WUATILIURY Shear Box MWnNzan (1UA172a2n19AaawRd Ll uann Horizontal
Dial Gauge) ¥i5, 10,20, 40, 60,80, 100, 130, 160 , 200 , 250 , 300 WAz 350
Div. s GeazAuganimaaevldfiseiediedaiidie frerusaeunguls
a1n Load Dial Gauge JrAasiivizaanatatnetiaadaddn (N3 Shear azldiian 3 -5

U 1095928190 WA 5 — 10 WP Be9AReENeAMTeauLY UU Test way CU

Test)
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fupaun 9 PRIANNFIBEN9AUITTR AL MHNFaEN9Aueanann Shear Box LAINIANNAZAA
Shear Box WFU5a8 LarnIN19mseNdantN9RuluNaaIFas19fuTia LR8I Wil
a1 ilunImageuwNeuiudumnew 2 — 5 anatetiay 2 fete tagldusans

1 v v 1 1 1
(Normal Load) iisiluaaawinaesnsausnuazaisalyl dandsiinannimui laldudn

4 alanin iy 8 Alansu waz 16 Alaniu mINaTAU
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2. NMSNARALAIDLEN9AULUULY (Cohesive Soil)

v
o

Tupaun 1 Faminuasdanunminganluaes Sample Cutter (Shear Box 71 luniidaune

PUNAR 6 x 6 LEUFRLNAT MLzl 20 RadLNAT)

33

=2

URaUn 2 111 Sample Cutter NM4AUANIUNARILLAIBEN9AY AUAIBE1ARAUBRNNINIIFANL

U NNNTAALAgsaet AUl iTeUIdNeTeLURIaN9Te Sample  Cutter  wazidn

a A

o 1 dlﬂ k73 v % v o QI/ 901 o
AL NARNFADEUTLINGTNN 7| aanlunn uaatn lddainmin
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AAUN 3

979 Sample Cutter Ul Shear Box (RUsenauudqmndumnaun 2 1a1sasinansie

Tednld Plate Basoenenunuulady azldd iy UU Test uazuuuiigazlddmiu

al

o

CU Az CD Test Winaanudesiussqsisatemin udatiuviana (Plug) 11N auu

o 1

o d ye oo o .
FosteAuiely  Sample Cutter lsnet1vAuAey | indeuasllludeussq

F9Ei19AUT8Y Shear Box AuFuufas WA1R9919 Plate EAFR0EN9AW Lay Aungu

(Porous Stone) MHNA2E Load Head ANNANAL NAMULWEAMEN1998728 81951
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dumnaun 4 ANRUNIINARDLLUNAUTUADUN 6 - 7 (AD9Fa8i19N3e) dnagatlugnwansa A

1i11iun1da9l11 Shear Box warialdludaananilanwmunzan wwalitnnszans

fiAag19AY

dunaun s DINsNARaLABENIAULLL UU Test

AlmagaumINTURRLA 8 (184MIL19NINL)

DNNTNAFALA2RENNAULLL CU Test
flfuaanm (Normal Load) Anel3aunseiiadiuaas Vertical Dial Gauge 9

4 A . 2 e - d 4 v a

NIILARBUNITONITL LAY TULUIAIIBNAIBENAUNE ANITARBUN WAIAILTL
< i/dy Cd al :I/ =X o a Z’/ d‘ o ]
Wn i miarAu (0) anATNAIALTHUNIITMARALATNTUAUN 8 (129889
7n97¢)) Fialy

2YINNITNARAUABENNAWLLL CD Test
AlinaA1eldwmlen CU Test wazuasannuiuiduees Vertical Dial Gauge 4
&’ Cd a 1’/ ¥ K o a 2 o 1
AaUAUE (0) ANATY LAMRIANUUNITNARDLAINTD 1.8 (ADIAIDEININTIE)

1o U = k%3 a % A uy/ s 1 a
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Direct Shear Test

Project Name ﬁﬂ@?ﬁﬂﬂmﬁuﬁﬁﬁd@d Date of Test  : 12/14/2547 Sample No. 11
Location :Angnaedelnaniog Tested by s U yoyda Boring No. 1
Soil Sample : Sandy Clay Checked by uw&gﬁﬂﬁ( Arsml Depth (m) 1
Proving Ring No. : 12055 Proving Ring Constant (K) 0.3862 kg/Div Type of Test : CU Test
Sample Data
Square Size (cm) - Container No. C1 C2 C3
Circular Size (cm) 6.04 Wt. of Container (9) 13.8 20.1 20.8
Height (cm) 1.94 Wt. of Wet Soil + Container (9) 149.5 155.3 156.9
Wt. of Shear Box (9) 2100.00 | Wt. of Dry Soil + Container (9) 95.6 102.5 102.4
Wt. of Shear Box + Soil (9) 2230.22 | Normal Load (kg) 0.912 1.832 3.655
Penetration Data
Horizontal Normal Proving Ring
Displacement Displacement Reading
(x0.01) (x0.01) (Div)
Sample No. 1 2 3 1 2 3
10 56 58 136 5 9 10
20 58 61 140 7 15 17
30 61.5 64 143 8 18 23
40 64 66 148 9 22 26
50 67 68 151 10.5 25 31
60 69 70 155 1.5 26 35
70 70 72 157 12 26 38
80 71 73.5 160 12.5 28 41
90 73 75 162 13 30 45
100 74 76 165 13.5 32 47
110 75 77 166 14 33 51
120 76 78 168 15.5 35 54
130 77 78 170 15 36 57
140 78 79 172 15.5 37 60
150 78.5 79.5 173 16 38 61
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring
Displacement Displacement Reading
(x0.01) (x0.01) (Div)

Sample No. 1 2 3 1 2 3
160 79 80 174 16.5 39 63
170 80 82 175.5 17 39.5 68
180 80.5 83 176 17 40 71
190 84 83.5 178 17.5 41 74
200 84 84 178 18 42 76
210 84.5 85 179 18.5 43 78
220 82 86 180 18.5 44 81
230 82.5 86 181 19 45 83
240 82.5 86 182 19 45 85
250 83 86.5 183 19 46 87
260 83 86.5 183.5 19 47 88
270 83 87 184 19.5 47.5 90
280 83 87 185 20 48 92
290 83.5 87.5 185.5 20 49 94
300 83.5 87.5 186 20.5 50 95
310 84 87.5 187 21 50 96.5
320 84 87.5 187.5 21 51 98
330 84 87.5 188 21.5 51 100
340 84 87.5 188 21.5 51 101
350 84 87.5 189 22 51.5 103
360 84 87.5 189 22 52 104
370 84 87.5 190 22 52 106
380 84 87.5 190 22.5 52.5 107
390 84 87 190.5 22.5 53 108
400 84 87 191 22.5 53 109
410 84 86.5 191 23 53 110
420 84 86.5 191 23 53 111
430 84.5 86 192 23 53 1115
440 84.5 86 192 23 53.5 112
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring

Displacement Displacement Reading

(x0.01) (x0.01) (Div)

Sample No. 1 2 3 1 2 3
450 84.5 86 192 23 53.5 112
460 84.5 86 192 23 54 113
470 84.5 86 192 23 54.5 113
480 84.5 86 192.5 23.5 55 113
490 84.5 86 193 23.5 55 1135
500 84.5 86 193 23.5 55 115
510 84.5 85.5 193 23.5 55.5 116
520 84.5 85.5 193 24 56 116.5
530 84.5 85.5 193 24 56 17
540 84.5 85.5 193 24 56.5 117
550 84.5 85 193.5 24.5 57 17
560 84.5 85 193.5 24.5 57 M7
570 84.5 85 193.5 24.5 57.5 M7
580 84.5 85 193.5 24.5 58 M7
590 84.5 85 193.5 24.5 58.5 117.5
600 84.5 85 193.5 25 59 117.5
610 84.5 84 194 25 59 118
620 84.5 84 194 25 59.5 118
630 84.5 84 194 25 59.5 118.5
640 84.5 84 194 25 60 119
650 84.5 84 194 25 60 120
660 84.5 84 194 25 61 120
670 84.5 84 194 25 61 120
680 84.5 84 194 25 61 120
690 84.5 84 194 25.5 61 120
700 84.5 84 194 25.5 61 120
710 84.5 84 194 255 61 120.5
720 84.5 84 194 255 61 121
730 84.5 84 194 25.5 61 121.5
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Direct Shear Test
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Penetration Data (Continue)

Horizontal Normal Proving Ring
Displacement Displacement Reading
(x0.01) (x0.01) (Div)

Sample No. 1 2 3 1 2 3
740 84.5 84 194 25.5 61 121.5
750 84.5 84 194.5 255 61 121.5
760 85 84 194.5 255 61 121.5
770 85 84 194.5 255 61 121.5
780 85 84 195 255 61 121.5
790 85 84 195 26 61 121.5
800 85 84 195 26 61.5 121.5
810 85 83.5 195 26 62 121.5
820 85 83.5 195.5 26 62 122
830 85 83 196 26 62 122
840 85 83 196 26 62 122
850 85 83 196 26 62 122
860 85 83 196 26 62 122
870 85 83 196 26 62 122
880 85 83 196 26 62 122
890 85 83 196 26 62 122
900 85 83 196 26 62 122




Soil Mechanics Laboratory

NMSNAFBLUSIAUMULTIRDULL LTI RDUI AL AT

Direct Shear Test

Project Name
Location

Soil Sample

Date of Test
Tested by
Checked by

Sample No.
Boring No.
Depth (m)

Proving Ring No.

Proving Ring Constant (K)

kg/Div

Type of Test

Sample Data

Square Size (cm) Container No.

Circular Size (cm) Wt. of Container (9)

Height (cm) Wt. of Wet Soil + Container  (g)

Wt. of Shear Box (9) Wt. of Dry Soil + Container (9)

Wt. of Shear Box + Soil (9) Normal Load (kg)

Penetration Data

Horizontal Normal Proving Ring

Displacement Displacement Reading
(x0.01) (x0.01) (Div)

Sample No. 1 2 3 1 2
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring
Displacement Displacement Reading

(x0.01) (x0.01) (Div)
Sample No. 1 2 3 1 2 3
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring
Displacement Displacement Reading

(x0.01) (x0.01) (Div)
Sample No. 1 2 3 1 2 3
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring
Displacement Displacement Reading

(x0.01) (x0.01) (Div)
Sample No. 1 2 3 1 2 3
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AIRENNITATUIDY
1. AwinimAtARuuiDen (Wet Density , P, )
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2. AU (Dry Density, P )

P
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3 100
3. U3NNauANTY
w = Y72 100
W, — W,

4. PNNLAUAIRIN (Normal Stress , G )
Normal Load

(0% =

Area

5. wN@eu ( Shear Stress , T)

Shear Force
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Load Reading X Load Factor

Area

£
o
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Direct Shear Test

Project Name

”
s fieaFaneiiutindege

Date of Test

1 12/14/2547

Sample No. 1

Location :Angnaedalnaniog Tested by el yoyga BoringNo. 1
Soil Sample : Sandy Clay Checked by mf;@ﬁﬂﬁr ATFml Depth (m) 1
Proving Ring No. : 12055 Proving Ring Constant (K) 0.3862 kg/Div Type of Test : CU Test
Sample Data
Square Size (cm) - Container No. C1 Cc2 C3
Circular Size (cm) 6.04 Wt. of Container (9) 13.8 20.1 20.8
Height (cm) 1.94 Wt. of Wet Soil + Container (9) 149.5 155.3 156.9
Wt. of Shear Box (9) 2100.00 | Wt. of Dry Soil + Container (9) 95.6 102.5 102.4
Wt. of Shear Box + Soil (9) 2230.22 | Normal Load (kg) 0.912 1.832 3.655
Area (ch) 28.65 Normal Stress (ksc) 0.03 0.06 0.13
Volume (cms) 55.58 Wt. of Water (9) 53.90 52.80 54.50
Wt. of Soil (9) 130.22 Wt. of Dry Soil (9) 81.80 82.40 81.60
Wet Density (t/mS) 2.34 Water Content (%) 65.89 64.08 66.79
Dry Density (t/mS) 1.41 Average Water Content (%) 65.59
Penetration Data
Horizontal Normal Proving Ring Shear Force Shear Stress
Displacement Displacement Reading P S =P/A
(x0.01) (x0.01) (Div) (kg) (kg/em?’)
Sample No. 1 2 3 1 2 3 1 2 3 1 2 3
10 56 58 136 5 9 10 1.93 3.48 3.86 0.07 0.12 0.13
20 58 61 140 7 15 17 2.70 5.79 6.57 0.09 0.20 0.23
30 61.5 64 143 8 18 23 3.09 6.95 8.88 0.1 0.24 0.31
40 64 66 148 9 22 26 3.48 8.5 10.04 0.12 0.30 0.35
50 67 68 151 10.5 25 31 4.06 9.66 11.97 0.14 0.34 0.42
60 69 70 155 11.5 26 35 4.44 10.04 13.13 0.15 0.35 0.46
70 70 72 157 12 26 38 4.63 10.04 14.68 0.16 0.35 0.51
80 71 73.5 160 12.5 28 41 4.83 10.81 15.83 0.17 0.38 0.56
90 73 75 162 13 30 45 5.02 11.59 17.38 0.18 0.40 0.61
100 74 76 165 13.5 32 47 5.21 12.36 18.15 0.18 0.43 0.63
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring Shear Force Shear Stress
Displacement Displacement Reading P S =P/A
(x0.01) (x0.01) (Div) (kg) (kg/cm’)
Sample No. 1 2 3 1 2 3 1 2 3 1 2 3
110 75 7 166 14 33 51 5.41 12.74 19.70 0.19 0.44 0.69
120 76 78 168 15.5 35 54 5.60 13.52 | 20.85 0.20 0.47 0.73
130 7 78 170 15 36 57 5.79 13.90 | 22.01 0.20 0.49 0.77
140 78 79 172 15.5 37 60 5.99 14.29 | 23.17 0.21 0.50 0.81
150 78.5 79.5 173 16 38 61 6.18 14.68 | 23.56 0.22 0.51 0.82
160 79 80 174 16.5 39 63 6.37 15.06 | 24.33 0.22 0.53 0.85
170 80 82 175.5 17 39.5 68 6.57 15.25 | 25.49 0.23 0.53 0.89
180 80.5 83 176 17 40 71 6.57 1545 | 26.26 0.23 0.54 0.92
190 84 83.5 178 17.5 41 74 6.76 15.83 | 27.42 0.24 0.55 0.96
200 84 84 178 18 42 76 6.95 16.22 | 28.58 0.24 0.57 1.00
210 84.5 85 179 18.5 43 78 7.14 16.61 29.35 0.25 0.58 1.02
220 82 86 180 18.5 44 81 7.14 16.99 30.12 0.25 0.59 1.05
230 82.5 86 181 19 45 83 7.34 17.38 31.28 0.26 0.61 1.09
240 82.5 86 182 19 45 85 7.34 17.38 32.05 0.26 0.61 1.12
250 83 86.5 183 19 46 87 7.34 17.77 | 32.83 0.26 0.62 1.15
260 83 86.5 183.5 19 47 88 7.34 18.15 33.60 0.26 0.63 1.17
270 83 87 184 19.5 47.5 90 7.53 18.34 33.99 0.26 0.64 1.19
280 83 87 185 20 48 92 7.72 18.54 34.76 0.27 0.65 1.21
290 83.5 87.5 185.5 20 49 94 7.72 18.92 35.53 0.27 0.66 1.24
300 83.5 87.5 186 20.5 50 95 7.92 19.31 36.30 0.28 0.67 1.27
310 84 87.5 187 21 50 96.5 8.11 19.31 36.69 0.28 0.67 1.28
320 84 87.5 187.5 21 51 98 8.11 19.70 | 37.27 0.28 0.69 1.30
330 84 87.5 188 21.5 51 100 8.30 19.70 37.85 0.29 0.69 1.32
340 84 87.5 188 21.5 51 101 8.30 19.70 38.62 0.29 0.69 1.35
350 84 87.5 189 22 51.5 103 8.50 19.89 39.01 0.30 0.69 1.36
360 84 87.5 189 22 52 104 8.50 20.08 39.78 0.30 0.70 1.39
370 84 87.5 190 22 52 106 8.50 20.08 | 40.16 0.30 0.70 1.40
380 84 87.5 190 22.5 52.5 107 8.69 20.08 | 40.94 0.30 0.71 1.43
390 84 87 190.5 22.5 53 108 8.69 2047 | 41.32 0.30 0.71 1.44
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring Shear Force Shear Stress
Displacement Displacement Reading P S =P/A
(x0.01) (x0.01) (Div) (kg) (kg/cm’)
Sample No. 1 2 3 1 2 3 1 2 3 1 2 3
400 84 87 191 22.5 53 109 8.69 2047 | 41.71 0.30 0.71 1.46
410 84 86.5 191 23 53 110 8.88 20.47 | 4210 0.31 0.71 1.47
420 84 86.5 191 23 53 111 8.88 20.47 | 42.48 0.31 0.71 1.48
430 84.5 86 192 23 53 111.5 8.88 20.47 | 42.87 0.31 0.71 1.50
440 84.5 86 192 23 53.5 112 8.88 20.66 | 43.06 0.31 0.72 1.50
450 84.5 86 192 23 53.5 112 8.88 20.66 | 43.25 0.31 0.72 1.51
460 84.5 86 192 23 54 113 8.88 20.85 | 43.64 0.31 0.73 1.52
470 84.5 86 192 23 54.5 113 8.88 21.05 | 43.64 0.31 0.73 1.52
480 84.5 86 1925 | 235 55 113 9.08 21.24 | 43.64 0.32 0.74 1.52
490 84.5 86 193 23.5 55 113.5 9.08 21.24 | 43.83 0.32 0.74 1.53
500 84.5 86 193 23.5 55 115 9.08 21.24 | 44.41 0.32 0.74 1.55
510 84.5 85.5 193 23.5 55.5 116 9.08 21.43 | 4480 0.32 0.75 1.56
520 84.5 85.5 193 24 56 116.5 9.27 21.63 | 44.99 0.32 0.75 1.57
530 84.5 85.5 193 24 56 117 9.27 21.63 | 45.19 0.32 0.75 1.58
540 84.5 85.5 193 24 56.5 117 9.27 21.82 | 45.19 0.32 0.76 1.58
550 84.5 85 1935 | 245 57 117 9.46 22.01 | 45.19 0.33 0.77 1.58
560 84.5 85 193.5 24.5 57 117 9.46 22.01 45.19 0.33 0.77 1.58
570 84.5 85 193.5 24.5 57.5 117 9.46 22.21 45.19 0.33 0.78 1.58
580 84.5 85 193.5 24.5 58 117 9.46 22.40 | 45.19 0.33 0.78 1.58
590 84.5 85 193.5 24.5 58.5 1175 9.46 22.59 | 45.38 0.33 0.79 1.58
600 84.5 85 193.5 25 59 1175 9.66 22.79 | 45.38 0.34 0.80 1.58
610 84.5 84 194 25 59 118 9.66 22.79 | 4557 0.34 0.80 1.59
620 84.5 84 194 25 59.5 118 9.66 22.98 | 45.57 0.34 0.80 1.59
630 84.5 84 194 25 59.5 118.5 9.66 22.98 | 45.75 0.34 0.80 1.60
640 84.5 84 194 25 60 119 9.66 2317 | 45.96 0.34 0.81 1.60
650 84.5 84 194 25 60 120 9.66 23.17 | 46.34 0.34 0.81 1.62
660 84.5 84 194 25 61 120 9.66 23.56 | 46.34 0.34 0.82 1.62
670 84.5 84 194 25 61 120 9.66 23.56 | 46.34 0.34 0.82 1.62
680 84.5 84 194 25 61 120 9.66 23.56 | 46.34 0.34 0.82 1.62
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring Shear Force Shear Stress
Displacement Displacement Reading P S =P/A
(x0.01) (x0.01) (Div) (kg) (kg/cm’)
Sample No. 1 2 3 1 2 3 1 2 3 1 2 3
690 84.5 84 194 255 61 120 9.85 23.56 | 46.34 0.34 0.82 1.62
700 84.5 84 194 255 61 120 9.85 23.56 | 46.34 0.34 0.82 1.62
710 84.5 84 194 255 61 120.5 9.85 23.56 | 46.54 0.34 0.82 1.62
720 84.5 84 194 255 61 121 9.85 23.56 | 46.73 0.34 0.82 1.63
730 84.5 84 194 255 61 121.5 9.85 23.56 | 46.92 0.34 0.82 1.64
740 84.5 84 194 255 61 121.5 9.85 23.56 | 46.92 0.34 0.82 1.64
750 84.5 84 194.5 255 61 121.5 9.85 23.56 | 46.92 0.34 0.82 1.64
760 85 84 194.5 255 61 121.5 9.85 23.56 | 46.92 0.34 0.82 1.64
770 85 84 194.5 255 61 121.5 9.85 23.56 | 46.92 0.34 0.82 1.64
780 85 84 195 255 61 121.5 9.85 23.56 | 46.92 0.34 0.82 1.64
790 85 84 195 26 61 121.5 10.04 23.56 | 46.92 0.35 0.82 1.64
800 85 84 195 26 61.5 121.5 10.04 23.75 | 46.92 0.35 0.83 1.64
810 85 83.5 195 26 62 121.5 10.04 23.94 | 46.92 0.35 0.84 1.64
820 85 83.5 195.5 26 62 122 10.04 23.94 | 4712 0.35 0.84 1.64
830 85 83 196 26 62 122 10.04 | 23.94 | 47.12 0.35 0.84 1.64
840 85 83 196 26 62 122 10.04 | 23.94 | 47.12 0.35 0.84 1.64
850 85 83 196 26 62 122 10.04 23.94 | 4712 0.35 0.84 1.64
860 85 83 196 26 62 122 10.04 23.94 | 4712 0.35 0.84 1.64
870 85 83 196 26 62 122 10.04 23.94 | 4712 0.35 0.84 1.64
880 85 83 196 26 62 122 10.04 23.94 | 4712 0.35 0.84 1.64
890 85 83 196 26 62 122 10.04 | 23.94 | 47.12 0.35 0.84 1.64
900 85 83 196 26 62 122 10.04 | 23.94 | 47.12 0.35 0.84 1.64
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Shear Stress (ksc)
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RESULT DATA

Test No. Water Content (%) Normal Stress (ksc) Max. Shear Stress (ksc)
1 53.90 0.03 0.35
2 52.80 0.06 0.84
3 54.50 0.13 1.64
2.00
1.80
1.60 fT
1.40
3 1.20
g 1.00
1)
s 0.80
%)
0.60
0.40
0.20
0.00
0.0 04 0.8 1.2 16 2.0 24 2.8 3.2 3.6 4.0
Normal Stress (ksc)

Cohesion (c) = 0.016 ksc Internal Friction Angle (¢) = 85.476°




Soil Mechanics Laboratory

NMSNAFBLUSIAUMULTIRDULL LTI RDUI AL AT

Direct Shear Test

Project Name
Location

Soil Sample

Date of Test
Tested by
Checked by

Sample No.
Boring No.
Depth (m)

Proving Ring No.

Proving Ring Constant (K)

kg/Div

Type of Test

Sample Data

Square Size (cm) Container No.
Circular Size (cm) Wt. of Container (9)
Height (cm) Wt. of Wet Soil + Container (9)
Wt. of Shear Box (9) Wt. of Dry Soil + Container (9)
Wt. of Shear Box + Soil (9) Normal Load (k)
Area (cmz) Normal Stress (ksc)
Volume (cms) Wt. of Water (9)
Wt. of Soil (9) Wt. of Dry Soil (9)
Wet Density (t/ms) Water Content (%)
Dry Density (t/ms) Average Water Content (%)
Penetration Data
Horizontal Normal Proving Ring Shear Force Shear Stress
Displacement Displacement Reading P S =P/A
(x0.01) (x0.01) (Div) (kg) (kg/cm®)
Sample No. 1 2 3 2 3 1 2 3 1 2 3
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring Shear Force Shear Stress
Displacement Displacement Reading P S =P/A

(x0.01) (x0.01) (Div) (kg) (kg/cm’)
Sample No. 2 3 1 2 3 1 2 3 1 2 3
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring Shear Force Shear Stress
Displacement Displacement Reading P S =P/A

(x0.01) (x0.01) (Div) (kg) (kg/cm’)
Sample No. 2 3 1 2 3 1 2 3 1 2 3
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Direct Shear Test

Penetration Data (Continue)

Horizontal Normal Proving Ring Shear Force Shear Stress
Displacement Displacement Reading P S =P/A

(x0.01) (x0.01) (Div) (kg) (kg/cm’)
Sample No. 2 3 1 2 3 1 2 3 1 2 3
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Shear Stress (ksc)

Horizontal Displacement (mm)

Vertical Displacement (mm)

Horizontal Displacement (mm)
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RESULT DATA

Test No. Water Content (%) Normal Stress (ksc) Max. Shear Stress (ksc)

Shear Stress (ksc)

Normal Stress (ksc)

Cohesion (c) = ksc Internal Friction Angle(¢) =
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Unconfined Compression Test

NYHUASUANNSG

NNINAFBLLYINALBENIAUTNA Cohesive Soil TngitsAaNnuIAuAUENanTEiFAaLigFasing
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Sandy Silt, Sandy Clay vi3a Silt \udu nsfuusaaziluludneuz ldiusstiamilaauazisadanni
- e e e . 4 X v~ a4 . « 0y =
(Friction) sendnailagaeiniuusesing] NI uazdAulAum@eanuiunin U Clay fazldustn
= o 9/2:/ d‘ 1 dl 1 :’; d’l = o 1 3 o o A a
willaalunisfuuseliianun Tausesine AnanannrianaliazFansoniudl MasfuusuRenyemiu
(Shear Strength) uazsaetnsaunlinageul azluifinnsszunatneanainfietnspunadeLddanaui
FetnRAuarsrunatnean tdviuandunmageUALLLIL Undrained  WATANNIAFLLIIRDLIBIALA

IandunuuLgagon (Total Stress)



Soil Mechanics Laboratory

L

ﬁlQﬂ‘i‘%ﬂ\‘l ﬁ‘ll'ﬂ\‘lﬂﬂ’iﬂ AFAU

= . ¥ = o oy g a Ao di ,
L4 LW@‘MWﬂ’]ﬁ')’mm"lul,l,i\iLQ@HLLUUﬂiWﬂWWﬂLLi‘Qﬂquu"ll'N‘ﬂﬂﬂﬂuVlNﬂ']’mL‘ﬂ’ﬂNLLu‘LAQ\i

d1 msgfmmﬁ‘lumew AFAU

® D 2166-00 Standard Test Method for Unconfined Compressive Strength of Cohesive Soil
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1) m’?lmmmu Unconfined Compression Test Machine wiausag Dial Gauge ﬁém
Aldazidan  0.01 mm.
2) \AaeasuAL WWauALaanaINNIzLaNLN
3) Deformation Indicator
4) Vernier Caliper Mdnrunnuviasnasnalnednazidanie 0.01 mm

5) NITUANALANAL19AL

6) LATAINDAMLFIAL

LATBINAZEL Unconfined Compression Test Machine wAzassuan MdAuALeanaNnIzLaNLY

Deformation Indicator Vernier Caliper
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Unconfined Compression Test

Project Name : ﬁ'ﬂLﬁu‘ﬁ’lWﬂQ\i Date of Test  : 11/24/2547 Sample No. @1
Location Angnandalnaiana Tested by Cud. oA yoydus Boring No. 1
Soil Sample . Silty Clay Checked by : 1neigdna Azsml Depth (m)  : 1
Proving Ring No. 1 138596 Proving Ring Constant (K) :0.164 Kg/div | Loading Rate :0.800 mm/min
Undisturbed Data
Sample Diameter (mm) 35 Weight of Sample (9) 142.55
Sample Height (mm) 70 Water Content (%) 36.7
Sample Area (cm’) 9.62 Wet Unit Weight (g/cm3) 212
Sample Volume (cm’) 67.34 Dry Unit Weight (glcm’) 1.55
Undisturbed Data
Sample Diameter (mm) 35 Weight of Sample (9) 142.55
Sample Height (mm) 70 Water Content (%) 36.7
Sample Area (cm?) 9.62 Wet Unit Weight (g/cma) 2.12
Sample Volume (cm?) 67.34 Dry Unit Weight (glem’) 1.55

Penetration Data

Undisturbed Sample

Deformation Dial Load Proving Ring
Reading Reading
(div) (div)
20 4
40 8
60 11
80 14
100 15
120 17
140 18
160 19
180 20

Disturbed Sample
Deformation Dial Load Proving Ring
Reading Reading
(div) (div)
20 2
40 4
60 5
80 6.5
100 7
120 7.5
140 7.8




Soil Mechanics Laboratory

ManAgaLLTIBnraIRulnglsARNNLIIAUTNe

Unconfined Compression Test

Penetration Data(Continue)

Undisturbed Sample

Deformation Dial

Load Proving Ring

Disturbed Sample

Deformation Dial Load Proving Ring
Reading Reading
(div) (div)

Reading Reading
(div) (div)
200 20
220 20
240 20
260 20
280 20
300 2
320 20
340 19
360 19
380 19
400 19
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Unconfined Compression Test

ManAgaLLsInaInulnglsAaINLIIAIUTNg

Project Name Date of Test Sample No.

Location Tested by Boring No.

Soil Sample Checked by Depth (m)

Proving Ring No. : Proving Ring Constant (K) : Kg/div | Loading Rate : mm/min
Undisturbed Data

Sample Diameter (mm) Weight of Sample (9)

Sample Height (mm) Water Content (%)

Sample Area (cm®) Wet Unit Weight (g/cma)

Sample Volume (cm’) Dry Unit Weight (g/cm3)
Undisturbed Data

Sample Diameter (mm) Weight of Sample (9)

Sample Height (mm) Water Content (%)

Sample Area (sz) Wet Unit Weight (g/cma)

Sample Volume (cma) Dry Unit Weight (g/cma)

Penetration Data

Undisturbed Sample

Deformation Dial Load Proving Ring
Reading Reading
div
(div) (div)

Disturbed Sample

Deformation
Reading
(div)

Dial Load Proving Ring
Reading

(div)
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Unconfined Compression Test

Penetration Data(Continue)

Undisturbed Sample

Deformation Dial
Reading
(div)

Load Proving Ring
Reading
(div)

Disturbed Sample

Deformation Dial Load Proving Ring
Reading Reading
(div) (div)
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4 AunaAwsa@eunuyliszunesin (Undrained Shear Strength)
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5 Awla (Sensitivity) lunseinagesfiaesnawuy Remold fiag

WINLRDUFIAENIAUASANIN
Sensitivit = @ @ — (14.5)
y

WILRDUFIBE AU AIRN N




Soil Mechanics Laboratory

ANTILA NS Nﬂm'ﬂﬂﬁ/’ﬂﬂﬂ

NSNAFALLSIDALRIAULALLS AN LTIAIUTNS

Unconfined Compression Test

Project Name : ﬁuﬁuﬁﬂmqq Date of Test  : 11/24/2547 Sample No.  :1
Location - menpdslnanaag Tested by @ ud.oa9d ynydus BoringNo. 1
Soil Sample : Silty Clay Checked by u’m‘gﬁﬂﬁ A3sml Depth (m) 1
| Disturbed Sample |
| Proving Ring No. 1 138596 Proving Ring Constant (K) :0.164 Kg/div | Loading Rate - 0.800 mm/min ‘
Sample Diameter (mm) 35 Weight of Sample (9) 142.55
Sample Height (mm) 70 Water Content (%) 36.7
Sample Area (cm’) 9.62 Wet Unit Weight (g/cm’) 2.12
Sample Volume (cm’) 67.34 Dry Unit Weight (g/lcm’) 1.55
Penetration Data
Deformation Load Proving Vertical Axial Strain Corrected Area Axial Load Vertical
Dial Reading Ring Reading Deformation Stress
(div) (div) (mm) (%) (cm2) (kg) (ksc)
20 4 0.20 0.29 9.65 0.66 0.07
40 8 0.40 0.57 9.68 1.31 0.14
60 " 0.60 0.86 9.70 1.80 0.19
80 14 0.80 1.14 9.73 2.30 0.24
100 15 1.00 1.43 9.76 2.46 0.25
120 17 1.20 1.71 9.79 2.79 0.28
140 18 1.40 2.00 9.82 2.95 0.30
160 19 1.60 2.29 9.85 3.12 0.32
180 20 1.80 2.57 9.87 3.28 0.33
200 20 2.00 2.86 9.90 3.28 0.33
220 20 2.20 3.14 9.93 3.28 0.33
240 20 2.40 3.43 9.96 3.28 0.33
260 20 2.60 3.71 9.99 3.28 0.33
280 20 2.80 4.00 10.02 3.28 0.33
300 20 3.00 4.29 10.05 3.28 0.33
320 20 3.20 4.57 10.08 3.28 0.33
340 19 3.40 4.86 10.11 3.12 0.31
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Unconfined Compression Test

Penetration Data(Continue)

Deformation Load Proving Vertical Axial Strain Corrected Area Axial Load Vertical

Dial Reading Ring Reading Deformation Stress
(div) (div) (mm) (%) (cm2) (kg) (ksc)
360 19 3.60 5.14 10.14 3.12 0.31
380 19 3.80 5.43 10.17 3.12 0.31
400 19 4.00 5.71 10.20 3.12 0.31
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Unconfined Compression Test

Project Name : ﬁdLﬁuﬁﬂWﬂQ\i Date of Test  : 11/24/2547 Sample No. 1
Location - Ananndelnaiaan Tested by L uA. e yoydug Boring No. 1
Soil Sample - Silty Clay Checked by : uneigdng AssALl Depth (m)  : 1
| Undisturbed Sample |
| Proving Ring No. 1235874 Proving Ring Constant (K) :0.169 Kg/div | Loading Rate :0.008 mm/min ‘
Sample Diameter (mm) 35 Weight of Sample (9) 145.22
Sample Height (mm) 72 Water Content (%) 36.8
Sample Area (sz) 9.62 Wet Unit Weight (g/omS) 2.10
Sample Volume (cmS) 69.26 Dry Unit Weight (g/cmS) 1.54
Penetration Data
Deformation Load Proving Vertical Axial Strain Corrected Area Axial Load Vertical
Dial Reading Ring Reading Deformation Stress
(div) (div) (mm) (%) (cm2) (kg) (ksc)
20 2 0.20 0.28 9.65 0.34 0.04
40 4 0.40 0.56 9.67 0.68 0.07
60 5 0.60 0.83 9.70 0.85 0.09
80 6.5 0.80 1.1 9.73 1.10 0.1
100 7 1.00 1.39 9.76 1.18 0.12
120 7.5 1.20 1.67 9.78 1.27 0.13
140 7.8 1.40 1.94 9.81 1.32 0.13
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Unconfined Compression Test

Penetration Data(Continue)

Deformation
Dial Reading
(div)

Load Proving
Ring Reading
(div)

Vertical
Deformation

(mm)

Axial Strain

(%)

Corrected Area

(cm2)

Axial Load

(kg)

Vertical
Stress
(ksc)
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Unconfined Compression Test

Undisturbed Sample Disturbed Sample

Unconfined Compressive Strength :0.33 ksc Unconfined Compressive Strength :0.13 ksc
Undrained Shear Strength :0.17 ksc Undrained Shear Strength :0.07 ksc
Strain at Failure 1 4.46 % Strain at Failure :1.78 %
Sensitive 12.43

0.40

0.35 A

0.30 #

0.25

\0\

0.20 1

Vertical Stress (g/cma)

0.15 1

0.10

0.05

0.00
0 1 2 3 4 5 6

Axial Strain (%)
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Unconfined Compression Test

Project Name
Location

Soil Sample

Date of Test
Tested by
Checked by

Sample No.
Boring No.
Depth (m)

Disturbed Sample

| Proving Ring No. Proving Ring Constant (K) Kg/div Loading Rate mm/min ‘
Sample Diameter (mm) Weight of Sample (9)
Sample Height (mm) Water Content (%)
Sample Area (sz) Wet Unit Weight (g/cmS)
Sample Volume (cmS) Dry Unit Weight (g/cmS)
Penetration Data
Deformation Load Proving Vertical Axial Strain Corrected Area Axial Load Vertical
Dial Reading Ring Reading Deformation Stress
(div) (div) (mm) (%) (cm2) (kg) (ksc)
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ManAgaLLsInaInulnglsAaINLIIAIUTNg

Unconfined Compression Test

Penetration Data(Continue)

Deformation
Dial Reading
(div)

Load Proving
Ring Reading
(div)

Vertical
Deformation

(mm)

Axial Strain

(%)

Corrected Area

(cm2)

Axial Load

(kg)

Vertical
Stress
(ksc)
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Unconfined Compression Test

Project Name
Location

Soil Sample

Date of Test
Tested by
Checked by

Sample No.
Boring No.
Depth (m)

Undisturbed Sample

| Proving Ring No. Proving Ring Constant (K) Kg/div Loading Rate mm/min ‘
Sample Diameter (mm) Weight of Sample (9)
Sample Height (mm) Water Content (%)
Sample Area (sz) Wet Unit Weight (g/cmS)
Sample Volume (cmS) Dry Unit Weight (g/cmS)
Penetration Data
Deformation Load Proving Vertical Axial Strain Corrected Area Axial Load Vertical
Dial Reading Ring Reading Deformation Stress
(div) (div) (mm) (%) (cm2) (kg) (ksc)
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Unconfined Compression Test

Penetration Data(Continue)

Deformation
Dial Reading
(div)

Load Proving
Ring Reading
(div)

Vertical
Deformation

(mm)

Axial Strain

(%)

Corrected Area

(cm2)

Axial Load

(kg)

Vertical
Stress
(ksc)
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Unconfined Compression Test

Undisturbed Sample

Disturbed Sample

Unconfined Compressive Strength : ksc Unconfined Compressive Strength ksc
Undrained Shear Strength : ksc Undrained Shear Strength ksc
Strain at Failure : % Strain at Failure %
Sensitive
e
(&}
)
n
o
%)
®
O
o
>

Axial Strain (%)
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1)
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A1 Unconfined Compressive Strength
Tilauargtlinaresiyiasiaasng

® Undisturbed

® Compacted

® Remolded

® (Cylindrical

® Prismatic
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Triaxial Compression Test

NOHYUASUANNIS

waAulusrAusneliRaRY denariussiuduiinainiininteshuesinaseudedandd
“Geostatic Stress” Waziladiusanszinizamineuannssiismnduazug v liifan sAae uis
PRINIAAUTUNNAS Mg raausadauilisneaas3andn “Applied Stress” TanaiinaInuIuinedanAng
< I A a o Ao , L a o od
NHUaILNgIUIINYEE UnTinTeTeuAuaILUENAY el Applied Stress HuniinliauiuiAshinog
AuazFulafaziANNTAR AU
NANNIUIAINIIRLADFANAIF1UNIUUTURBY (Soil Strength  Parameter)  284n13NARAL
WINEALLLANHNWN (Triaxial Test) FANNLANFANAINNNINAGDLLIUADLULLIA I (Direct Shear Test)
v X
pail A
o =~ . ¥ o a o S .2 Py
1. NINARDLULINEALLLANNUNUATH UNAUFIRINALRI189F 292 19A 11U Taandauunn
e v % o uy A g v v Lo o a oa I
UsIAUAUE AzFnEN 13N LAANLIIAUATULILAUNIZ ARt AU ANNTIAREURITL
o A e e M Y vo v o w v A
2. sznuvtewannadeuieressietauiuldlnasssnans Tl lanuualiasauinsedun
%
AAUlUNTNARLLIIRRULLLIATS
3. nsarupunsatramtinalusetsiuin ldany sl Tnaeandaandanaununising
10911(Drainage  Value)  uar gunsalinnisiasuutasiEuins(volume  Change

Indicator)
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LA8ENAUNINAZaL
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® ASTM D-2850-95 The Method for Unconsolidated - Undrained Triaxial

Compression Test on Cohesive Soils

® ASTM D-4767-95 Test Method for Consolidated Undrained Triaxial Compression

Test for Cohesive Soils
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@qﬂﬂinil,mxLﬂ?:mﬁmiw%um@mmummﬁﬁﬁqﬁmmﬁul,mummunu
fqﬂnitﬁua:m’?mﬁ@ﬁﬁqu:
1) \AIRanafaating (Compression Machine)
2)  WuUdALI (Proving Ring) Lmzmmﬁﬂmimmﬁqﬁ@ﬁmmﬁq (Dial Gauge)
3) aunmdlunismandnusiasiaadnamu (Carving Tools)
4) EARAINUNIY (Triaxial Cell)
5) Lme‘Llﬂumwﬁu (Pressure Control Panel)
6) FauAguanuduuusldennia e (Bladder-type Air/Water Pressure)
7)  auUnsniuazdansinee WY uNUNARYBLNY WHWNANERNFL Ailalaansng Aungu

N7ANHNIAY Uaaneng Lazeg O-ring usu

1 %
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n. Aunlian (Cohesive Soil )
1. dsetiehuAsanIwNAaLsaLuTAsIuwsiaineting Tnanisvyuinesnamy udo
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U, AUNgIE (Granular Soil )
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1. thseteaunaaldaslunuusn (Split Form) iadaatlszansgeanaenld dagdl
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v
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msammmfamqﬁuuug'\umaﬁ 3 wny(Traiaxial Cell)
n. AuLuileq (Cohesive Soil )
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2. lddasnanepseumied1enulagldnidelaanans udaldans O-Ring Fataaneng
WanuiuiugwieldWreunasneuenduiaudnlusedam
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U, AUNg1e (Granular Soil )

1. quqﬁq@ﬂ'ﬁmugmﬁﬂumnﬁﬂ%mq O-Ring fadaanenalviuiuiniugiu 919
WuuRn (Split Form) laaanasuutlansgeenssiruuuliteeanuninlinisuen
WULUNN (Split Former)

2. daiwinaemmeFuly udalsenseadluuen (Split Form) Taaldnsaa udads
uiinaemaeivae

3. MANTUAELTD 3 WAY 4 ABIAIBENIALATEN

FROM AIR PRESSURE SOURCE

PRESSURE GAGE

|
|
[
[
I
I
[
|
~— VOLUNE CHANGE

l < 73 | PRESSURE
[ REGULATOR

! | INDICATOR |

| AIR-WATER

[ [ 1 | PRESSURE

[ 1 CHANGER

MERCURY MANOMETER

BACK PRESSURE
CONTRAL OUTLET:

DRAINAGE

PRESSURE SUPPLY PANEL

BACK PRESSURE

PORE PRESSURE MEASUREMENT

VOLUME CHANGE AND PORE PRESSURE
PANEL

CONFINING PRESSURE

TRIAXIAL CELL
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N5y luARE NN (Saturation of Sample)
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doulunudofewinliauguin (Saturated) naunismaasy Tunsiinaaaunsauuyludned
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v ¥ v 1 ¥
nsgusnvassinatealiaduiesindunauil duaewinllaiunsaaifiunislassil
1. ddeeidnie vaive C ey Cell sauuensiaeeeAuliANAueannNI
Bleeding Valve ATULIU

2. NANALYRY Confining Pressure  Biantieadseunmulaliiu 5 psi iatae

¥ ]

1svpngsiaatnanuliudanselu danesinlfidndsaatinanng Valve B Taailpana

U

o | e 1 = X & = v @ !
srudaelalifu 3 psi uwmmuqmﬁmmumumuu sauzipganufazla

We9aIN1ABBNNG Valve A auunanella Valve B uaz A
3. lunsdifidesnisdnanudulufiednedu Snfaufuanusunnalufesnauas
Meuendaetnsaurinflsvanag 20-30 psi 78041 “Back Pressure” aaziin
TinesemafdaaavaeeazanelU1f unsdaeldmuganianysnfiy
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AUAAUNITNAFAU
n. Unconsolidated Undrained Test (UU-Test)

o

v v ¥
nsnaaeswuuienaldiusiaesnefunnza s The AauAw Valve A, B, C uaz D Asil

v '

dunaun fn Valve A uay B Lﬁlu Confining Pressure 13 Valve C ANNAINABINTT
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al. Consolidated Undrained Test (CU-Test)

o

v v ¥
N1INAABIRLLE FratnaRuazfasfuidanoauudnn L EuN19AaY

dunaun 1 T Valves fiaunaLia Confining Pressure 1114 Valve C lfunnndn Back Pressure 91

fagjloe
Effective Confining Pressure = Total Confining Pressure — Back Pressure

dupaun 2 T Valve A iialsiRufaetin9Rt Consolidate wnnnslusaatinafurasluasan a1
N . ¥ 4 v e _ Ly
fiaannsdadiunouing lvasenfessariu Volume change Indicator AUNTZVINUINEA
lnasanainfaeting Tee1aaziunan liidqluag usu Sitty Clay wiveiunan 1-2 4u
#115U Highly Plastic Clay

dumnaun 3 \{a Consolidate faasindAuiddaudnaznasaatnafunials Undrained Condition,
Valve A azfiadtianannnisnm wanann Valve D U C 8168dn19azinmanumunie

FinatinvazFiassianiy Valve D giAses Pore Pressure Measurement

(33

'
a

TIARLN 4 #in Triaxial cell 114 Compression Machine 19 Dial gauge @115L4n Vertical
Deformation uaziaauianalinesunz Loading ram
Tupaun 5 FeERsIN"3 Loading rate 13eannd 0.05-0.1 in/min 811 Load Ua Pore Pressure )N
“| Vertical Deformation sza1tw 0.01in  AUNILRIAIRENNAL 3N LARDURY 170
Vertical Deformation 1x3104 20 % Strain
A. Consolidated Drained Test (CD-Test)
Funaun 1 Tn Valves i9une Wi Confining Pressure 14 Valve C lsiunnndn Back Pressure 7

Haglag

Effective Confining Pressure = Total Confining Pressure — Back Pressure
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Triaxial Compression Test

Project Name 1 NARAL Date of Test 1 21/02/2548 Sample No. 1
Location : CV Building Tested by T ANTNE Boring No. 1 BH-1
Soil Sample : Clayey Sand Checked by génm ATsnT Depth (m) :0.00-0.05
Type of Test :CU Initial Water Content 1711 % Sample Diameter 1 4.80 cm
Load Rate 101 mm/min | Final Water Content 124.80 % Sample Height 19.95 cm
Ring Constant :0.1399  kg/div Effective Cell Pressure  : 5 t/m Back Pressure 20 ym’
Data Monitor No.1
Deform Load Volume Excess Deform Load Volume Excess
x 0.01 Reading Change Pore Press. x 0.01 Reading Change Pore Press.
(mm) (div) (Rdg,cc) (tm?) (mm) (div) (Rdg,cc) (t/mz)
10 13 0.00 0.47 400 52 0.00 3.29
20 19 0.00 0.79 420 53 0.00 3.29
30 26 0.00 1.08 440 53 0.00 3.28
40 30 0.00 1.36 460 54 0.00 3.28
50 35 0.00 1.59 480 55 0.00 3.28
60 39 0.00 1.78 500 55 0.00 3.28
70 42 0.00 1.95 520 55 0.00 3.28
80 44 0.00 2.14 540 55 0.00 3.28
90 45 0.00 2.31 560 55 0.00 3.28
100 45 0.00 2.48 580 56 0.00 3.25
120 47 0.00 2.68 600 56 0.00 3.24
140 48 0.00 2.82 640 57 0.00 3.24
160 50 0.00 2.92 680 58 0.00 3.21
180 51 0.00 3.00 720 59 0.00 3.20
200 51 0.00 3.07 760 60 0.00 3.18
220 51 0.00 3.13 800 60 0.00 3.17
240 51 0.00 3.21 840 61 0.00 3.15
260 51 0.00 3.22 880 62 0.00 3.13
280 51 0.00 3.25 920 62 0.00 3.1
300 51 0.00 3.26 960 61 0.00 3.10
320 51 0.00 3.28 1000 60 0.00 3.07
340 52 0.00 3.29
360 52 0.00 3.31
380 52 0.00 3.29
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Triaxial Compression Test

Project Name :NAKaY Date of Test 1 21/02/2548 Sample No. 1
Location : CV Building Tested by ANTNE Boring No. : BH-1
Soil Sample : Clayey Sand Checked by sgﬁ”nﬁ Assmd Depth (m) :0.00-0.05
Type of Test . CU Initial Water Content 1711 % Sample Diameter 1 4.80 cm
Load Rate 101 mm/min | Final Water Content :24.80 % Sample Height 19.95 cm
Ring Constant :0.1399  kg/div Effective Cell Pressure  : 10 t/m Back Pressure 120 t/m”
Data Monitor No.2
Deform Load Volume Excess Deform Load Volume Excess
x 0.01 Reading Change Pore Press. x 0.01 Reading Change Pore Press.
(mm) (div) (Rdg,cc) (ym?) (mm) (div) (Rdg,cc) (ym?)
10 19 0.00 0.53 420 140 0.00 5.50
20 34 0.00 0.87 440 140 0.00 5.54
30 44 0.00 1.15 460 140 0.00 5.59
40 53 0.00 1.44 480 140 0.00 5.62
50 62 0.00 1.71 500 140 0.00 5.68
60 73 0.00 2.05 520 141 0.00 5.75
70 79 0.00 2.26 540 141 0.00 5.79
80 85 0.00 2.46 560 141 0.00 5.83
90 92 0.00 2.67 580 142 0.00 5.82
100 99 0.00 2.89 600 142 0.00 5.84
120 111 0.00 3.26 640 143 0.00 5.89
140 118 0.00 3.60 680 144 0.00 5.93
160 124 0.00 3.89 720 145 0.00 5.94
180 129 0.00 4.15 760 146 0.00 5.95
200 132 0.00 4.36 800 147 0.00 5.97
220 135 0.00 4.53 840 149 0.00 5.97
240 136 0.00 4.68 880 149 0.00 5.95
260 137 0.00 4.84 920 148 0.00 5.93
280 137 0.00 4.94 960 146 0.00 5.90
300 138 0.00 5.05 1000 145 0.00 5.89
320 138 0.00 5.18
340 139 0.00 5.27
360 139 0.00 5.33
380 139 0.00 5.37
400 140 0.00 5.44
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Triaxial Compression Test

Project Name :NAKaY Date of Test 1 21/02/2548 Sample No. 1
Location : CV Building Tested by ANTNE Boring No. : BH-1
Soil Sample : Clayey Sand Checked by sgﬁ”nﬁ A5l Depth (m) :0.00-0.05
Type of Test :CU Initial Water Content 1711 % Sample Diameter 1 4.80 cm
Load Rate 101 mm/min | Final Water Content :24.80 % Sample Height 19.95 cm
Ring Constant :0.1399  kg/div Effective Cell Pressure  : 20 ym’ Back Pressure 20 ym’
Data Monitor No.3
Deform Load Volume Excess Deform Load Volume Excess
x 0.01 Reading Change Pore Press. x 0.01 Reading Change Pore Press.
(mm) (div) (Rdg,cc) sz) (mm) (div) (Rdg,cc) (t/mz)
10 20 0.00 0.1 420 361 0.00 9.1
20 54 0.00 0.30 440 367 0.00 9.28
30 76 0.00 0.61 460 371 0.00 9.43
40 93 0.00 0.92 480 374 0.00 9.54
50 106 0.00 1.27 500 375 0.00 9.69
60 120 0.00 1.60 520 376 0.00 9.74
70 139 0.00 1.93 540 377 0.00 9.86
80 152 0.00 2.24 560 379 0.00 9.95
90 166 0.00 2.56 580 381 0.00 10.03
100 179 0.00 2.92 600 383 0.00 10.11
120 205 0.00 3.57 640 389 0.00 10.24
140 230 0.00 4.21 680 394 0.00 10.35
160 257 0.00 4.84 720 399 0.00 10.42
180 275 0.00 5.34 760 401 0.00 10.46
200 291 0.00 5.83 800 402 0.00 10.49
220 305 0.00 6.27 840 402 0.00 10.49
240 316 0.00 6.68 880 401 0.00 10.46
260 325 0.00 7.09 920 400 0.00 10.42
280 330 0.00 7.38 960 399 0.00 10.38
300 335 0.00 7.69 1000 398 0.00 10.35
320 339 0.00 7.97
340 343 0.00 8.26
360 349 0.00 5.54
380 353 0.00 5.77
400 357 0.00 8.95
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Triaxial Compression Test

Project Name Date of Test Sample No.
Location Tested by Boring No.
Soil Sample Checked by Depth (m)
Type of Test Initial Water Content % Sample Diameter cm
Load Rate mm/min | Final Water Content % Sample Height cm
Ring Constant kg/div Effective Cell Pressure t/m” Back Pressure t/m”
Data Monitor No.1
Deform Load Volume Excess Deform Load Volume Excess
x 0.01 Reading Change Pore Press. x 0.01 Reading Change Pore Press.
(mm) (div) (Rdg,cc) (ym?) (mm) (div) (Rdg,cc) (ym?)




Soil Mechanics Laboratory

NINARDLLSIAARINLNY

Triaxial Compression Test

Project Name Date of Test Sample No.
Location Tested by Boring No.
Soil Sample Checked by Depth (m)
Type of Test Initial Water Content % Sample Diameter cm
Load Rate mm/min | Final Water Content % Sample Height cm
Ring Constant kg/div Effective Cell Pressure t/m” Back Pressure t/m”
Data Monitor No.2
Deform Load Volume Excess Deform Load Volume Excess
x 0.01 Reading Change Pore Press. x 0.01 Reading Change Pore Press.
(mm) (div) (Rdg,cc) (ym?) (mm) (div) (Rdg,cc) (ym?)
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Triaxial Compression Test

Project Name Date of Test Sample No.
Location Tested by Boring No.
Soil Sample Checked by Depth (m)
Type of Test Initial Water Content % Sample Diameter cm
Load Rate mm/min | Final Water Content % Sample Height cm
Ring Constant kg/div Effective Cell Pressure t/m” Back Pressure t/m”
Data Monitor No.1
Deform Load Volume Excess Deform Load Volume Excess
x 0.01 Reading Change Pore Press. x 0.01 Reading Change Pore Press.
(mm) (div) (Rdg,cc) (ym?) (mm) (div) (Rdg,cc) (ym?)
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3. N13AIUINU Vertical Deviator Load

F. = (PR) Kk&N) 00000 (15.3)
K = Proving Ring Constant
P.R. = Proving Ring Reading

4. NITANUINUN Vertical Deviator Stress
Fa
o, = = (15.4)
A C

o = uNNALUFaae19lRIWIAY, (Psi, kPa)
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Triaxial Compression Test

Project Name s nedau Date of Test 1 21/02/2548 Sample No. 1
Location : CV Building Tested by T ANTNE Boring No. : BH-1
Soil Sample : Clayey Sand Checked by ?ﬁﬂﬁr Asml Depth (m) :0.00-0.05
Type of Test :CU Initial Water Content 21711 % Sample Diameter :4.80 cm
Load Rate 101 mm/min | Final Water Content :124.80 % Sample Height 19.95 cm
Ring Constant :0.1399  kg/div Effective Cell Pressure  : 5 tm’ Back Pressure 120 tm’
Data Monitor No.1
Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (t/m2) (Rdg,cc) Press.
10 0.10 18.12 13 1.82 1.00 5.00 6.00 1.20 5.03 0.50 0.00 0.47
20 0.20 18.14 19 2.66 1.47 5.00 6.47 1.29 4.95 0.74 0.00 0.79
30 0.30 18.16 26 3.64 2.00 5.00 7.00 1.40 4.92 1.00 0.00 1.08
40 0.40 18.18 30 4.20 2.31 5.00 7.31 1.46 4.80 1.16 0.00 1.36
50 0.50 18.19 35 4.90 2.69 5.00 7.69 4.54 4.76 1.35 0.00 1.59
60 0.60 18.21 39 5.46 3.00 5.00 8.00 1.60 4.72 1.50 0.00 1.78
70 0.70 18.23 42 5.88 3.23 5.00 8.23 1.65 4.67 1.62 0.00 1.95
80 0.80 18.25 44 6.16 3.38 5.00 8.38 1.68 4.55 1.69 0.00 214
90 0.90 18.27 45 6.30 3.45 5.00 8.45 1.69 4.42 1.73 0.00 2.31
100 1.01 18.29 45 6.30 3.44 5.00 8.44 1.72 4.24 1.72 0.00 2.48
120 1.21 18.32 47 6.58 3.59 5.00 8.59 1.73 4.12 1.80 0.00 2.68
140 1.41 18.40 48 6.72 3.66 5.00 8.66 1.76 4.01 1.83 0.00 2.82
160 1.61 18.36 50 7.00 3.80 5.00 8.80 1.77 3.98 1.90 0.00 2.92
180 1.81 18.44 51 7.13 3.87 5.00 8.87 1.77 3.94 1.94 0.00 3.00
200 2.01 18.47 51 7.13 3.86 5.00 8.86 1.77 3.86 1.93 0.00 3.07
220 2.21 18.51 51 7.13 3.85 5.00 8.85 1.77 3.80 1.93 0.00 3.13
240 2.41 18.55 51 7.13 3.84 5.00 8.84 1.77 3.71 1.92 0.00 3.21
260 2.61 18.59 51 7.13 3.84 5.00 8.84 1.77 3.70 1.92 0.00 3.22
280 2.81 18.63 51 7.13 3.83 5.00 8.83 1.77 3.67 1.92 0.00 3.25
300 3.02 18.67 51 7.13 3.82 5.00 8.82 1.76 3.65 1.91 0.00 3.26
320 3.22 18.71 51 7.13 3.81 5.00 8.81 1.76 3.63 1.91 0.00 3.28
340 3.42 18.74 52 7.27 3.88 5.00 8.88 1.78 3.65 1.94 0.00 3.29
360 3.62 18.78 52 7.27 3.87 5.00 8.87 1.77 3.63 1.94 0.00 3.31
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Triaxial Compression Test

Data Monitor No.1(Continue)

Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (t/m2) (Rdg,cc) Press.
380 3.82 18.82 52 7.27 3.86 5.00 8.86 1.77 3.64 1.93 0.00 3.29
400 4.02 18.86 52 7.27 3.85 5.00 8.85 1.77 3.64 1.93 0.00 3.29
420 4.22 18.90 53 7.41 3.92 5.00 8.92 1.78 3.67 1.96 0.00 3.29
440 4.42 18.94 53 7.41 3.91 5.00 8.91 1.78 3.68 1.96 0.00 3.28
460 4.62 18.98 54 7.55 3.98 5.00 8.98 1.80 3.71 1.99 0.00 3.28
480 4.82 19.02 55 7.69 4.04 5.00 9.04 1.81 3.74 2.02 0.00 3.28
500 5.03 19.06 55 7.69 4.03 5.00 9.03 1.81 3.74 2.02 0.00 3.28
520 5.23 19.10 55 7.69 4.03 5.00 9.03 1.81 3.74 2.02 0.00 3.28
540 5.43 19.14 55 7.69 4.02 5.00 9.02 1.80 3.73 2.01 0.00 3.28
560 5.63 19.18 55 7.69 4.01 5.00 9.01 1.80 3.73 2.01 0.00 3.28
580 5.83 19.22 56 7.83 4.07 5.00 9.07 1.81 3.79 2.04 0.00 3.25
600 6.03 19.26 56 7.83 4.07 5.00 9.07 1.81 3.80 2.04 0.00 3.24
640 6.43 19.35 57 7.97 4.12 5.00 9.12 1.82 3.82 2.06 0.00 3.24
680 6.83 19.43 58 8.11 417 5.00 9.17 1.83 3.88 2.09 0.00 3.21
720 7.24 19.52 59 8.25 4.23 5.00 9.23 1.85 3.92 212 0.00 3.20
760 7.64 19.60 60 8.39 4.28 5.00 9.28 1.86 3.96 2.14 0.00 3.18
800 8.04 19.69 60 8.39 4.26 5.00 9.26 1.85 3.96 213 0.00 3.17
840 8.44 19.77 61 8.53 4.31 5.00 9.31 1.86 4.01 2.16 0.00 3.15
880 8.84 19.86 62 8.67 4.37 5.00 9.37 1.87 4.06 2.19 0.00 3.13
920 9.25 19.95 62 8.67 4.35 5.00 9.35 1.87 4.07 2.18 0.00 3.1
960 9.65 20.04 61 8.53 4.26 5.00 9.26 1.85 4.03 213 0.00 3.10
1000 10.05 20.13 60 8.39 417 5.00 9.17 1.83 4.02 2.09 0.00 3.07
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Triaxial Compression Test

Project Name I NARALY Date of Test 1 21/02/2548 Sample No. 1
Location : CV Building Tested by T ANTNE Boring No 1 BH-1
Soil Sample : Clayey Sand Checked by ?ﬁﬂﬁr Arsml Depth (m) :0.00-0.05
Type of Test :CU Initial Water Content 1711 % Sample Diameter 1 4.80 cm
Load Rate 101 mm/min | Final Water Content 124.80 % Sample Height 19.95 cm
Ring Constant :0.1399  kg/div Effective Cell Pressure  : 10 ym’ Back Pressure 120 ym’
Data Monitor No.2
Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (t/m2) (Rdg,cc) Press.
10 0.10 18.12 19 2.66 1.47 10.00 11.47 1.15 10.21 0.74 0.00 0.53
20 0.20 18.14 34 4.76 2.62 10.00 12.62 1.26 10.44 1.31 0.00 0.87
30 0.30 18.16 44 6.16 3.39 10.00 13.39 1.34 10.55 1.70 0.00 1.15
40 0.40 18.18 53 7.41 4.08 10.00 14.08 1.41 10.60 2.04 0.00 1.44
50 0.50 18.19 62 8.67 4.77 10.00 14.71 1.48 10.68 2.39 0.00 1.71
60 0.60 18.21 73 10.21 5.61 10.00 15.61 1.56 10.76 2.81 0.00 2.06
70 0.70 18.23 79 11.05 6.06 10.00 16.06 1.61 10.77 3.03 0.00 2.26
80 0.80 18.25 85 11.89 6.52 10.00 16.52 1.65 10.80 3.26 0.00 2.46
90 0.90 18.27 92 12.87 7.04 10.00 17.04 1.70 10.85 3.52 0.00 2.67
100 1.01 18.29 99 13.85 7.57 10.00 17.57 1.76 10.90 3.79 0.00 2.89
120 1.21 18.32 1M1 15.53 8.48 10.00 18.48 1.85 10.98 4.24 0.00 3.26
140 1.41 18.36 118 16.51 8.99 10.00 18.99 1.90 10.90 4.50 0.00 3.60
160 1.61 18.40 124 17.35 9.43 10.00 19.43 1.94 10.83 4.72 0.00 3.89
180 1.81 18.44 129 18.05 9.79 10.00 19.79 1.98 10.75 4.90 0.00 4.15
200 2.01 18.47 132 18.47 10.00 10.00 20.00 2.00 10.64 5.00 0.00 4.36
220 2.21 18.51 135 18.89 10.21 10.00 20.21 2.02 10.58 511 0.00 4.53
240 2.41 18.55 136 19.03 10.26 10.00 20.26 2.03 10.45 5.13 0.00 4.68
260 2.61 18.59 137 19.17 10.31 10.00 20.31 2.03 10.32 5.16 0.00 4.84
280 2.81 18.63 137 19.17 10.29 10.00 20.29 2.03 10.21 5.15 0.00 4.94
300 3.02 18.67 138 19.31 10.34 10.00 20.34 2.03 10.12 5.17 0.00 5.05
320 3.22 18.71 138 19.31 10.32 10.00 20.32 2.03 9.98 5.16 0.00 5.18
340 3.42 18.74 139 19.45 10.38 10.00 20.38 2.04 9.92 5.19 0.00 5.27
360 3.62 18.78 139 19.45 10.36 10.00 20.36 2.04 9.85 5.18 0.00 5.33
380 3.82 18.82 139 19.45 10.33 10.00 20.33 2.03 9.80 5.17 0.00 2.37
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Triaxial Compression Test

Data Monitor No.2(Continue)

Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (t/m2) (Rdg,cc) Press.
400 4.02 18.86 140 19.59 10.39 10.00 20.39 2.04 9.76 5.20 0.00 5.44
420 4.22 18.90 140 19.59 10.37 10.00 20.37 2.04 9.69 5.19 0.00 5.50
440 4.42 18.94 140 19.59 10.34 10.00 20.34 2.03 9.63 5.17 0.00 5.54
460 4.62 18.98 140 19.59 10.32 10.00 20.32 2.03 9.57 5.16 0.00 5.59
480 4.82 19.02 140 19.59 10.30 10.00 20.30 2.03 9.53 5.15 0.00 5.62
500 5.03 19.06 140 19.59 10.28 10.00 20.28 2.03 9.46 5.14 0.00 5.68
520 5.23 19.10 141 19.73 10.33 10.00 20.33 2.03 9.42 5.17 0.00 5.75
540 5.43 19.14 141 19.73 10.31 10.00 20.31 2.03 9.37 5.16 0.00 5.79
560 5.63 19.18 141 19.73 10.29 10.00 20.29 2.03 9.32 5.15 0.00 5.83
580 5.83 19.22 142 19.87 10.34 10.00 20.34 2.03 9.35 517 0.00 5.82
600 6.03 19.26 142 19.87 10.32 10.00 20.32 2.03 9.32 5.16 0.00 5.84
640 6.43 19.35 143 20.01 10.34 10.00 20.34 2.03 9.28 5.17 0.00 5.89
680 6.83 19.43 144 20.15 10.37 10.00 20.37 2.04 9.26 5.19 0.00 5.93
720 7.24 19.62 145 20.29 10.39 10.00 20.39 2.04 9.26 5.20 0.00 5.94
760 7.64 19.60 146 20.43 10.42 10.00 20.42 2.04 9.26 5.21 0.00 5.95
800 8.04 19.69 147 20.57 10.45 10.00 20.45 2.05 9.26 5.23 0.00 5.97
840 8.44 19.77 149 20.85 10.55 10.00 20.55 2.06 9.31 5.28 0.00 5.97
880 8.84 19.86 149 20.85 10.50 10.00 20.50 2.05 9.30 5.25 0.00 5.95
920 9.25 19.95 148 20.71 10.38 10.00 20.38 2.04 9.26 5.19 0.00 5.93
960 9.65 20.04 146 20.43 10.19 10.00 20.19 2.02 9.20 5.10 0.00 5.90
1000 10.05 20.13 145 20.29 10.08 10.00 20.08 2.01 9.15 5.04 0.00 5.89
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Triaxial Compression Test

Project Name I NARALY Date of Test 1 21/02/2548 Sample No. 1
Location : CV Building Tested by T ANTNE Boring No 1 BH-1
Soil Sample : Clayey Sand Checked by ?ﬁﬂﬁr Arsmd Depth (m) :0.00-0.05
Type of Test :CU Initial Water Content 1711 % Sample Diameter 1 4.80 cm
Load Rate 101 mm/min | Final Water Content 124.80 % Sample Height 19.95 cm
Ring Constant :0.1399  kg/div Effective Cell Pressure  : 20 ym’ Back Pressure 120 ym’
Data Monitor No.3
Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (t/m2) (Rdg,cc) Press.
10 0.10 18.12 20 2.80 1.55 20.00 21.55 1.08 20.67 0.78 0.00 0.11
20 0.20 18.14 54 7.55 4.16 20.00 24.16 1.21 21.78 2.08 0.00 0.30
30 0.30 18.16 76 10.63 5.85 20.00 25.85 1.29 22.32 2.93 0.00 0.61
40 0.40 18.18 93 13.01 7.16 20.00 28.15 1.41 22.81 4.08 0.00 0.92
50 0.50 18.19 106 14.83 8.15 20.00 28.15 1.41 22.81 4.08 0.00 1.27
60 0.60 8.21 120 16.79 9.22 20.00 29.22 14.46 23.01 4.61 0.00 1.60
70 0.70 18.23 139 19.45 10.67 20.00 30.67 1.63 23.41 5.34 0.00 1.93
80 0.80 18.25 152 21.26 11.65 20.00 31.65 1.58 23.59 5.83 0.00 2.24
90 0.90 18.27 166 23.22 12.71 20.00 32.71 1.64 23.80 6.36 0.00 2.56
100 1.01 18.29 179 25.04 13.69 20.00 33.69 1.68 23.93 6.85 0.00 2.92
120 1.21 18.32 205 28.68 15.66 20.00 35.66 1.78 24.26 7.83 0.00 3.57
140 1.41 18.36 230 32.18 17.53 20.00 37.53 1.88 24.56 8.77 0.00 4.21
160 1.61 18.40 257 35.95 19.54 20.00 39.54 1.98 24.93 9.77 0.00 4.84
180 1.81 18.44 275 38.47 20.86 20.00 40.85 2.04 25.09 10.43 0.00 5.34
200 2.01 18.47 291 40.71 22.04 20.00 42.04 2.10 25.19 11.02 0.00 5.83
220 2.21 18.51 305 42.67 23.05 20.00 43.05 2.15 25.26 11.53 0.00 6.27
240 2.41 18.55 316 44.21 23.83 20.00 43.83 2.19 25.24 11.92 0.00 6.68
260 2.61 18.59 325 45.47 24.46 20.00 44.46 2.22 25.14 12.23 0.00 7.09
280 2.81 18.63 330 46.17 24.78 20.00 44.78 2.24 25.01 12.39 0.00 7.38
300 3.02 18.67 335 46.87 25.10 20.00 45.10 2.26 24.86 12.55 0.00 7.69
320 3.22 18.71 339 47.43 25.35 20.00 45.35 2.27 24.71 12.68 0.00 7.97
340 3.42 18.74 343 47.99 25.61 20.00 45.61 2.28 24.55 12.81 0.00 8.26
360 3.62 18.78 349 48.83 26.00 20.00 46.00 2.30 24.46 13.00 0.00 8.54
380 3.82 18.82 353 49.38 26.24 20.00 46.24 2.31 24.35 13.12 0.00 8.77
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Triaxial Compression Test

Data Monitor No.3(Continue)

Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (t/m2) (Rdg,cc) Press.
400 4.02 18.86 357 49.94 26.48 20.00 46.48 2.32 24.29 13.24 0.00 8.95
420 4.22 18.90 361 50.50 26.72 20.00 46.72 2.34 24.25 13.36 0.00 9.1
440 4.42 18.94 367 51.34 27.11 20.00 47.11 2.36 24.28 13.56 0.00 9.28
460 4.62 18.98 371 51.90 27.34 20.00 47.34 2.37 24.24 13.67 0.00 9.43
480 4.82 19.02 374 52.32 27.51 20.00 47.51 2.38 24.22 13.76 0.00 9.54
500 5.03 19.06 375 52.46 27.52 20.00 47.52 2.38 24.07 13.76 0.00 9.69
520 5.23 19.10 376 52.60 27.54 20.00 47.54 2.38 24.03 13.77 0.00 9.74
540 5.43 19.14 377 52.74 27.55 20.00 47.55 2.38 23.92 13.78 0.00 9.86
560 5.63 19.18 379 53.02 27.64 20.00 47.64 2.38 23.87 13.82 0.00 9.95
580 5.83 19.22 381 53.30 27.73 20.00 47.73 2.39 23.84 13.87 0.00 10.03
600 6.03 19.26 383 53.58 27.82 20.00 47.82 2.39 23.80 13.91 0.00 10.11
640 6.43 19.35 389 54.42 28.12 20.00 48.12 2.41 23.82 14.06 0.00 10.24
680 6.83 19.43 394 55.12 28.37 20.00 48.37 242 23.84 14.19 0.00 10.35
720 7.24 19.52 399 55.82 28.60 20.00 48.60 2.43 23.88 14.30 0.00 10.42
760 7.64 19.60 401 56.10 28.62 20.00 48.62 2.43 23.85 14.31 0.00 10.46
800 8.04 19.69 402 56.24 28.56 20.00 48.56 2.43 23.79 14.28 0.00 10.49
840 8.44 19.77 402 56.24 28.45 20.00 48.45 2.42 23.74 14.23 0.00 10.49
880 8.84 19.86 401 56.10 28.25 20.00 48.25 2.41 23.67 14.13 0.00 10.46
920 9.25 19.95 400 55.96 28.05 20.00 48.05 2.40 23.61 14.03 0.00 10.42
960 9.65 20.04 399 55.82 27.85 20.00 47.85 2.39 23.55 13.93 0.00 10.38
1000 10.05 20.13 398 55.68 27.66 20.00 47.66 2.38 23.48 13.83 0.0 10.35
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Triaxial Compression Test

Sample No.1 No.2 No.3
Effective Confining Pressure (t/m2) 5 10 20
Maximum Deviator Stress (t/mz) 4.38 10.55 28.64
Strain at Failure (%) 8.64 8.44 7.84
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Triaxial Compression Test

Mohr ‘s Circle
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Triaxial Compression Test

Project Name
Location

Soil Sample

Date of Test

Tested by

Checked by

Sample No.

Boring No.
Depth (m)

Type of Test Initial Water Content % Sample Diameter cm
Load Rate mm/min | Final Water Content % Sample Height cm
Ring Constant kg/div Effective Cell Pressure ym’ Back Pressure ym’
Data Monitor No.1
Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (tm2) (Rdg,cc) Press.
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Triaxial Compression Test

Data Monitor No.1(Continue)

Deform Strain Correct Load Load Deviator | Horz. Ver. Principal | p’ q Volume | Excess
x 0.01 Area Reading Stress Pressure | Pressure | Stress Change | Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (tm2) (Rdg,cc) | Press.
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Triaxial Compression Test

Project Name
Location

Soil Sample

Date of Test

Tested by

Checked by

Sample No.

Boring No.
Depth (m)

Type of Test Initial Water Content % Sample Diameter cm
Load Rate mm/min | Final Water Content % Sample Height cm
Ring Constant kg/div Effective Cell Pressure ym’ Back Pressure ym’
Data Monitor No.2
Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (tm2) (Rdg,cc) Press.
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Triaxial Compression Test

Data Monitor No.2(Continue)

Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (t/m2) (Rdg,cc) Press.
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Triaxial Compression Test

Project Name
Location

Soil Sample

Date of Test

Tested by

Checked by

Sample No.

Boring No.
Depth (m)

Type of Test Initial Water Content % Sample Diameter cm
Load Rate mm/min | Final Water Content % Sample Height cm
Ring Constant kg/div Effective Cell Pressure ym’ Back Pressure ym’
Data Monitor No.3
Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (tm2) (Rdg,cc) Press.




Soil Mechanics Laboratory

®

NINARDLLSIAARINLNY

Triaxial Compression Test

Data Monitor No.3(Continue)

Deform Strain Correct Load Load Deviator Horz. Ver. Principal p’ q Volume Excess
x 0.01 Area Reading Stress Pressure | Pressure Stress Change Pore
(mm) (%) (cm2) (div) (kg) (t/m2) (t/m2) (t/m2) (Ratio) (t/m2) (t/m2) (Rdg,cc) Press.
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Triaxial Compression Test

Sample

No.1

No.2 No.3

Effective Confining Pressure

Maximum Deviator Stress

Strain at Failure

Deviator Stress (t/mQ)

Axial Stress (t/mz)

q (ym?)

P’ (Um’)
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Triaxial Compression Test

Mohr ‘s Circle

Effective Shear Stress (t/mz)

Effective Nomal Stress (t/m2)

Stress Path Method

Mohr ‘s Circle Method
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