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ABSTRACT

Variation of shear strength parameter due to changing of water content was studied in the fine
grained soil obtained from the depth of 1.5-2.7 meters at the faculty of Engineering, King Mongkut’s
Institute of Technology of Ladkrabang. There were 20 soil samples carried out by the thin wall tube.
Those samples were classified by unified soil classification and were determined shear strength parameter
by direct shear and triaxial test. Elastic silt (MH) and fat clay (CH) were found at the depth of 1.5-2.1
meters and 2.1-2.7 meters, respectively. The value of the internal friction angle of those fine grained soil

increases with water content increasing which contrary to the cohesion value.
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i Fponuuy lduInndn uaniuiesieaui ldnanoemanisnageu lusie 0-3 was A9dl
1) AU MsAnEmaaulAtIuIrInssuvesanInaantuma Iy laguraueiry (AIT) (Uba
v
Sirikeaw , 1992 [14]) argUasd
Aumtisrsoulungunnaszauainudn 1.5-7.0 was 3UUANTINIA High Plasticity (CH) U1

Y
AUAUTAA1I) Al

Plastic Limit 25-40%
Liquid Limit 90-30%
Plasticity Index 56 - 68
Liquidity Index QiR 9
Natural Water Content 77-95 %
Specific Gravity 2.58-2.69

#1 Undrained Shear Strength ( S, )¥8eaungy CH flszauniuan 1.5-2.0 was a1 s, dlu 1.9
vm® FeeduanNAn 3.0-3.50 was e S, 1Y 2 vm® 4.5-5.0 was 1 1.57 vm’ uaefiszduanuin
6.0-6.9 wa3 He S, il 2 ym’

2) Yongyuth Taesiri , 1976 [15] 85 1U18AMANTAA1) mmﬁmw‘guﬁuu?nmﬁ"ﬁm #4919797 2.1 uaz

v v
afUan IFUANUINuaaTuma Tu Tadurauedy (AIT) Tauaudan1e ) A as1eh 2.2

M99 2.1 Aaautiana lvesdnuiinmsdn (Yongyuth Taesiri, 1976)

General Properties Depth ., m
0to0 2.0 2.0to 11.0 11.0t0 17.0
Plastic Limit % 20-30 25-35 15-20
Liquid Limit % 95-100 95-105 40-60
Natural Water Content % 60-95 70-95 20-30
Liquidity Index 0.4-0.9 0.7-0.8 0-0.3
Total Unit Weight Ton/m’ 1.5-1.7 1.4-1.6 222
Specific Gravity 2.69-2.70 2.66-2.72 2.72-2.73
PH 4-6 6-8.5 18-85
Salt Content mg/liter 10-30 10-20 18-40




v ' ¥ v
maefi 22 sundenuauiavesiuAunaaituma lulaguvaeids (Aaulada1n Yongyuth Taesiri ,1976)

Soil Type | Depth, m W, L.L. P.L. P.I. L.I. Y. e G
1.0 42 72 31 41 0.38 1.72 1.28
2.0 64 87 33 48 0.69 1.60 1.80
3.0 81 90 35 33 0.82 k52 2.26
4.0 33 90 35 56 0.86 1.51 2.30
Soft Clay 5.0 82 89 35 55 0.86 1.52 2.24 2.70
6.0 32 38 34 54 0.85 1.53 2.18
7.0 80 36 33 53 0.84 1.54 2.12
8.0 78 33 30 512 0.81 1.56 2.06
9.0 77 80 29 51 0.80 1.57 2.00
10.0 78 78 28 50 0.78 1.58 1.94

) J { :Jl o
3) 1IATWNURANSEEITIINlgRnamans aoiufdoadis 01ms 12 5y amiuma TuTadnse
AR IINUNNISAINTZe 1Ag USHN Worman and Assosiates Consultants co,ltd trasnalu a1319

2.3 1Uaza1s19n 2.4

A31991 2.3 HANSIITAIT NAULTRUAIANTEUY BHI (A91)a391n Worman and Assosiates Consultants co,ltd)

Depth Sample | Y, Group L.L. P.L. il Yow L.I e G Uc

s

From/To Type Symbol (ksc)

1.50-2.00 STO1 1.81 CL 46.55 | 26.69 | 19.86 | 45.33 93.86 1.08 | 2.59 | 0.46

3.00-3.50 ST02 1.47 | MH-OH | 50.85 | 31.80 | 19.05 | 109.54 | 408.08 | 2.69 | 2.59 | 0.09

4.50-5.00 STO3 1.43 | MH-OH | 54.80 | 30.75 | 24.05 | 115.47 | 352.27 | 2.93 | 2.61 | 0.21

6.00-6.50 ST04 1.44 CH 63.25

w
—
8]
8]
(o)
[
o
(v8]

110.27 | 246.80 | 2.80 | 2.60 | 0.18

7.50-8.00 STOS 1.44 CL 4980 | 31.62 | 18.18 | 117.97 | 47497 | 297 | 2.62 | 0.23

9.00-9.50 ST06 1.49 CL 4395 | 31.66 | 12.29 | 103.66 | 585.84 | 2.55 | 2.60 | 0.37

10.50-11.00 STO07 1.58 CL 34.16 | 20.77 | 13.39 77.97 427.18 | 1.95 | 2.62 | 0.32

12.00-12.50 STO8 1.71 CL 34.68 | 19.43 | 15.25 60.81 27134 | 146 | 2.62 | 0.46




319 2.4 HaNSI T EISIAULSNMAIANT 219 BH2 (Aaulasnin Worman and Assosiates Consultantsco,Itd)

Depth Sample | Y, Group L.L. P.L. P.IL Yow L.L e G Ue

From/To Type Symbol (kso)

1.50-2.00 STO1 1.56 CH 53.60 | 22.44 | 31.16 81.46 186.41 | 2.06 | 2.63 | 0.29

3.00-3.50 ST02 1.48 CH 56.70 | 24.36 | 32.34 90.49 204.48 | 2.40 | 2.64 | 0.15

4.50-5.00 STO3 1.46 CH 56.13 | 19.46 | 36.97 101.99 225.06 | 2.54 | 256 | 0.18

6.00-6.50 ST04 1.48 CH 56.50

39}
4
8]
o]

3422

~J

197.81 | 2.32 | 2.59 | 0.17

[ele]
O
W

. 7.50-8.00 STO5 1.38 CH 66.80 | 26.84 | 39.96 119.42 231.68 | 3.02 | 253 | 0.23

9.00-9.50 ST06 1.46 CH 54.00 | 23.06 | 30.94 110.69 253.65 | 2.57 | 2.59 | 0.30

10.50-11.00 STO7 1.58 CH 4277 | 16.65 | 26.12 70.47 206.05 | 1.71 | 2.51 | 0.27

12.00-12.50 STO8 1.59 CH 50.78 | 16.97 | 33.81 70.47 14732 | 1.63 | 2.51 | 0.25

22 MEnURiREIFUMIANEHansENUReMAITeIALEInazBA 11ia991nAT

Mr. Katti , Gupta , Kulkarni Y1IOUIAY "lﬁ?fﬂmﬁaaEffect of Desorption on Swelling , Swelling
Pressure and Strength Characteristics of Expensive Soil Samples Iﬂﬂﬂ?ﬁﬂ@&hﬂamﬁﬂﬁzxaﬂﬂ Black
Cotton 1uduidy Feilumufitaon Swelling Pressure wagasvaylmwnasy Seinado Shear

Strength YB9AUAINATINAMAVTAAIAT 19N 2.5

A15199 2.5 AauauAYa9 Black Cotton (AAKUA39I Katti Gupta Kulkamni, 1985)

Liquid Limit, Percent 67.0
Plasticity Index , Percent 18.0
Shrinkage Limit , Percent 8.0
Specific Gravity 2.72
Sand (2.00mm to 0.06mm) 15
Silt  (0.06mm to 0.002mm) 16
Clay (<0.002mm) 69
Textural Classification (USBPR System) Clay
Engineering Classification (AASHO System ) A-7-5(15)
Standard Proctor Density , pcf 82.5
O.M.C., Percent 294
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1. Liquid Limit , Plastic Limit,

Plasticity Index Y03AU

ASTM Designation :

D4318 - 84

1.Liquid Limit Device
2.Flat Grooving Tool
3. Gage

4. Containers
5.Storage Containers
6.Ground Glass Plate

7.Spatula

2. Particle — Size Analysis YDIAU

ASTM Designation :

D422-63 (Reapproved 1590)

1.Stirring Apparatus
2.Hydometér (152H)
3.Sedimenentation Cylinder
4 Thermometer

5.Constant Temperature Room

3. Specific Gravity ¥94AU

ASTM Designation :

D854 — 83 (Reapproved 1990)

1.Pycnometer

2.Stirring Apparatus

4. Direct Shear Test Y94AU

ASTM Designation :

D3080 - 90

1.Shear Device (D - 100 A)
2.Shear Box
3.Loading Device

4 Dial Gage

5.Unconsolidated Undrained
Compressive Strength of Cohesive

Soil in Triaxial Compression

ASTM Designation :
D2850 - 87

1.Axial Loading Device (T-400)
2.Axial Loading — Measuring
Device

3.Chamber Pressure —Maintaining
and Measurement Device

4. Triaxial Compression Chamber
S5.Specimen Cap and Base
6.Rubber Membranes

7.Sample Extruder

8.Apparatus for Water Content

9.Miscellaneous Apparatus

6.Laboratory Determination of

Water Content U8IAU
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2.Specimen Containers
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2) Direct Shear Test ( ASTM : D3080 - 90)
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STATIONARY BASE 7

317 3.5 unpunTeailaldmAdon Direct Shear Test (A0TWS §3373913,1997)

17



2.1) MIATINAIBDEAUINLED

w ] d‘Q 9 ] 4 Qy Qy

Frotrentdonld Ao duruguinaie 2.5 17 uag ANUNUI 1.0 17 UTTIAIVY Shear Box 1a8
o A ¥y
iimsnsznunszinontiosnga

= @ 1 .
2.2) MINDUAIDYN (Shearing)
o 1 a S W - o 2 4 a
AARIBENSAUAI NN (Normal Load) Ndeemsudlselinisniasmiauuinemya sz
|

nadszuia 2-10 U

PIUATUROUDIN Proving Ring Dial AIMISMADUAINIUUIAL 310 Vertical Dial Gage 10|

1 ' v '
MIAADUTMLLUITI 0.01 117 InTETedIedean luausasuusadoulddn Tasa191n Proving
Ring Dial 93¢0A04
=% @ 1 =} v A 1 Y @ 1 3 :’ @ 1 [ Y o

WIoNAIRE1MIEY q fudneeetiey 3 A1001e laglHivunuouena1eny 1amiims
NEREN

2.3) MIRUIULATIIVITUHANTNATDY

2.3.1) AMUIUNT Shearing Stress , T
P.R.xK
7l \4

P.R.= Proving Ring Reading

7=

K =Proving Ring Constant

A = Shearing Area
2.3.2) @euns urasnnuduiuisznie T uay AH AV uaz A H veanneiedie lums
NARDIYALALINY MAGIEgAYeN T 11nNT 1N
2.3.3) WgU Mohr’s Diagram 5¢¥119 G uag ’Cmmamﬂﬁaaéwuﬁ’aamf’f'umamu@ﬂmﬁﬁfu
a3 3unT “ Mohr - Coulomb Failure Envelope ” Aaiduiilimuaiuudausmiesidaves
Audeaums T =c + Ctan(

3.2.6 manamey lumsaudunsinm

D Tumsmist e S, uag %w Idinumumdansanszuennalvadurugunan 2 i
x 111 3ede ldniivsasaei unnduglnsaigae
2) MINATeY %w vesin luveuwafivhmsine
2.1) %w ABUMITNATDY Direct Shear 4ag UU Test
Fusndod IRnmmaneuauduvesdudannn 2 35 de 1Hrwmumdn uaz 1
Fanzd lildraunau
2.2) %w NAINISNATDU Direct Shear 1ag UU Test

A A4 a [y 1 Y 1 1 @ & 1 o sl P
FUUDNYUNY Yow ﬂ?J‘Llf’ﬂﬁ‘flﬂﬁﬂﬂllﬁ’ﬂuﬂ’)iuﬁﬂﬂ%ﬁﬂuﬂSﬂuﬂﬂﬂ'ldﬂuuﬂU‘YlfIﬂ

18



' ¥
3) MsUSunlasuanuiu

4 v 2 ay ‘f] v 4y v I
3.1) ifipanndesmuauanudulianas duldanaidesmsuaznnldvnduasums
wasumInsfnannadenldasiunfigaldun gavgiluuSnuninudled@y e

¥ '
Tnaninanudu 1Nelufisulimnuaa
dy a g s 3 = £ d’ :: <u :; a

3.2) ANUTUvRIAUInszuenasia lndifsaiuuiniige aztunamniidaisnszuenaull

dy 1 1 < Y A c.’:l Y
ANUFUAARY uazaaaanngenanszuen 19lden lvlaiidatonszuenns 2 au
A Y d’l 1 o 1 eaj Y A Y o =)
diolanusunszaninnszuenglatsnszuendiedis viniuldgewaadndfuiiuiionlsy

o & A o & a & 4
@ﬂ‘ﬁulﬁ@'ﬂ@Qﬂﬂﬂ??ﬂ‘ﬁﬂi%ﬂ?ﬂ@@ﬂ@ﬂ"]ﬂ-l‘ﬂux‘l
ada J =<
3.3 IFUATICHNANIANH

33.1 psnaaounuantanigimnssuve i ied munlszinnyesdiy 1aed3 Unified

oAy Y

332 MINAFOURIEIT NS IS oUYOIAUAITT Direct Shear Test iz UU Test o 1117 191N
4 (Y Y g1
Mohr- Coulomb Failure Envelope@‘uvlﬂuﬂﬂ’l cunaz o

q v v v ' A = Y ' dy [
333 M3 MEnIIHAINFUR LT IEHI1E ¢ b 1AL %w WeAnY W) TR0 c LA § o ANUTU AN

LYoV IR
UoJdU 1Jd

19



.:':
UNn 4
I a d
NANIIANHUASNITIUAIICTH

QLA a
4.1 AMUANUAVDIAU
a o g 3 a a 3’ Qy Y '
FudinaziBoa gaiiuTumn 2 vSHe VSnaes 2 ANYEN TIWNNEY 4 yadied Tuaus
a J CY = Y Y o Yy 1
Senssumnaai aouma Tulatwszreuwnd ¥igmnmis manszifa 1dun
1) Top Civil-Shop B. - auninusnaomsUfiamsnmienssulosilugie 1.5 - 2.1 was 9n
HaAu
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Gﬂﬁl‘i'ﬁ 4.1 LFTAHANINATIUAUTUUAVYDIAIBUNAUNAQSIDIAN 4 9%

PROPERTIES Civil-Shop B. Civil B.
Top Bottom Top Bottom

SLAUANUAN (Depth) ; AT 1.80 240 1.80 2.40
AINWE 9T UNE (Specific Gravity ,G,) 2.78 2.80 2.60 2.71
FaauunsAUmMY) (Portion of Clay) 45% 54% 37% 51%
FATIUYBINZNBUNT Y (Portion of Silt) 55% 46% 63% 49%
AU IUAUAMTS SR (Natural Water Content , w,) 105% 116% 90% 96%
SEAUAIMUBUAT (Degree of Saturation , S) 64% 65% 58% 61%
9ATIAIUYDITN (Void Ratio, e) 5.07 528 4.10 435
i minTanue (Bulk Unit Weight , 1) ; A/ 1.20 1.08 135 1.30
Fasianumal (Liquid Limit, L.L.) 91.6% 98.2% 68.7% 85.1%
Fasifeaanudunaradn (Plastic Limit, P.L.) 50.1% 40.7% 41.2% 36.4%
ATTFHAMUMILYD (Plasticity Index , P.L) 41.4% 57.5% 27.5% 48.6%
Aumisluunuginaumiled (Plasticity Chart) ¢ A-Line | mile A-Line | 1A A-Line | i11i® A-Line
AGUAY (Group Symbol)a1u USC MH CH MH CH
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Depth, m G, W.,% | v, ton/m’ | L.L.,% | P.L.,% | P.L,% Group
Symbol
Top Civil-Shop 1.8 2.78 105 1.20 91.6 50.1 414 MH
B.
Bot Civil-Shop 24 2.80 116 1.08 98.2 40.7 57.5 CH
B.
Top Civil B. 1.8 2.60 90 1:35 68.7 41.2 275 MH
Bot Civil B. 2.4 2.71 96 1.30 85.1 36.4 48.6 CH
RCHEEIN
BH1 1.5-2.0 2.59 45.33 1.81 46.55 26.69 19.86 CL
30-3.5 2.59 109.54 1.47 50.85 31.80 19.05 MH-OH
BH2 1.5-2.0 2.6 81.46 1.56 53.60 22.44 31.16 CH
3.0736 2.64 90.49 1.48 56.70 24.36 32.34 CH
§eda 0-2 2.69-2.70 | 60-95 1.50-1.70 95-100 20-30 65-80 CH
2-11 2:66-2.72 | 70-95 1.40-1.60 95-105 25-35 60-80 CH
AIT 1 2.70 42 15072 72 31 41 CH
2 2.70 64 1.60 g7 33 48 CH
3 2.70 81 1.52 90 35 53 CH
AUNTUNNA 1.5-7.0 2.58-2.69. | 77-95 90-30 25-40 56-68 CH
duiAY 2.72 67 18 MH
(Black Cotton)

mﬂwamsmﬁammﬁuﬁammﬁuﬁaaziwﬁya 4 yadans1efi 4.1 W

D) Aufiszduanudn 1.80 was @udulundy MH unsdufiszduanudn 2.40 was Hudu
lungu CH milounu FeAuTU1990 YS9 Civil-Shop Bz uSnt Civil B.

2) AuuS Civil-Shop B. Ianaiautiaaien gen@uusi Civil B. duldun G, w, LL.
p.L. uag P.I iludu

3) Aunme 2 U AuxA Bottom HanmauiiAa1en ganiduga Top suldun G, w,

L.L.uag P.L fudy

4) AUUSa Civil-Shop B. Idadmuvesdumilon mnahduuSna Civil B. inn1udnainda

AUUNINY
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Y = = ulzl { Y 1 v
M15197 4.3 Shear Strength Parameter 4839788 WAUTAAZIBYANY 4 3A TAIAIUFUA 9 U

Civil-Shop B. Civil B.

Top 1.50 - 2.10 m. Top 1.50 - 2.10 m.

Tube No. | %w c,t/ml d) c,t/m2 (b Tube No. | %w <:,t/mz d) c,t/m2 (i)
(Direct) | (Direct) | (uu.) | (UU) (Direct) | (Direct) | (uu.) | (UU)

1 105.09 | 0.66 28.20 717 |42523 1 84.521 0.59 B83.20 0.72 | 25.81

39

100.86 | 0.76 2481 0.78 | 24.56

[§8]

V4 VA P 31.82 0.83 | 24.76

89.05 0.81 24.58 0.80 |22.44 3 66.01 | 0.80 30.21 0.94 | 2591

(O8]

4 66.74 0.90 19.23 L.1%5 [ 1)209.22 4 50.46 1.01 25.15 1.09 | 20.32
5 56.67 1.05 17.44 1.41 13.19 3 47.59 P55 25.11 1.37 19.74
Bottom 2.10 - 2.70 m. Bottom 2.10 - 2.70 m.

TubeNo.l %w c,t/rn2 (b c,t/m2 ¢ Tube No. | %w c:,t/rn2 q) c,t/m2 (i)

(Direct) | (Direct) | (uu.) | (UU.) (Direct) | (Direct) | (uu.) | (UU)
1 116.02] 068 | 22.70 | 081 |23.08 1 91.83| 0.64 | 24.10 | 0.77 | 17.43
2 99.80 | 0.67 | 23.40 | 0.85 |21.12 2 85351 071 | 23.72 | 0.89 | 16.59

3 85.89 0.87 19.50 1.02 | 17.83 3 72251 0.85 20.18 0.96 | 12.87

4 68.34 | 0.96 17.37 1.16 | 13.65 4 60.14 | 1.17 16.81 1.04 | 13.67

57.57 1.00 11.70 1.49 | 10.40 5 5239 1.24 17.20 1.34 | 12.13

w
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