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Undisturbed Sampling (UD) by Push-in Method
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' Soil Testing Workshop
\/1 Engineering Institute of Thailand
o

(EIT)

Sieve Analysis

Purpose:

¢ To determine coarse grain size distribution
of sail.

Equipment:

1. Sieves (#3/4, #3/8., #4, #10, #40, #100,
#200, cover and pan).
2. Sieve Shaker.

Material:

*  Soil from test pit, Shelby tube or SPT liner.

Procedure:

Weigh soil.

Dry soil in oven at 105°C.

Weigh dry soil.

Wash dry soil through #200 Sieve.
Dry retained soil.

Sieve retained dry soil (see Diagram).

i

Calculation:

» Compute % passing through each sieve.
¢  Plot grain size distribution curve.

Check:

Check soil based on visual classification.
e Check summation of weight.

Common Mistakes:
« Broken sieve.
¢ Insufficient sieving time.

% Passing

Sieve Shaker

Sieves

Shaker

Sieve
Arrangement
Cover
Soil
Sample Sieve No, 3/4"
Sieve No. 200
Pan

Typical Results

Gobble | i sit Clay
Cowss Fine Fine
100 : -L\

80 \
60 p =

—-c\
40 ™
20

%000 100 10 1 01 001 0.0010.0001
Particle Size (mm)
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Soil Testing Workshop
Engineering Institute of Thailand

(EIM)

Purpose:
« To determine consistency of clayey soil —
Liquid limit (LL) and Plastic limit (PL).

Equipment:

1. Calibrated Casagrande cup
2. Grooving tool

3. Spatula

4. Bowl or Dish

Material:
e Fine grained soil passing through #40
Sieve.

Procedure: (Liquid Limit)

1. Prepare soil by adding water.

2. Mix soil with water to produce soil paste.

3. Place soil in clean Casagrande cup.

4. Level soil in cup by spatula.

5. Cut groove through center of cup by
grooving tool

6. Turn crank at 2 blows/s.

7. Record number of blows with groove

closes by 0.5 inch.
8. Repeat Steps 2 to 7 at least 4-5 times to
obtain number of blow between 15 and 35.

Calibration:
e Height of drop
e Base

Procedure: (Plastic Limit)

1. Air dry soil until it will not stick to hand.

2. Roll soil on glass plate into thread of 3 mm
diameter.

3. If soil began to crumble, then take water
content, otherwise to re-roll soil.

Data Presentation:

e For LL, plot water content versus number
of blow.

= For PL, present water content only.

Check:

= Plot results on Plasticity Chart — Typically,
soil of similar original would lie parallel to
A-line.

« Combine with natural water content to give
Liquidity Index (LI), which can be used to
give strength consistency.

= For LL, use correlation to check:

LL= w, (N/25)°"*"

Common Mistakes:
= High PL due to non-cracking.
e Poor LL due to improper calibration.

Plastic Index, Pl {%)

Water Content (%)

Soll Cake Before Testing

Soil Cake After Testing

Grooving g la
Tool etk

140

130

120

110

100

10

Number of Drops (N)

100

Plastic Limit Determination

20g Air Dry

Rollln/

vl
- J

Crack

Imm
*




; Soil Testing Workshop
lgi Engineering Institute of Thailand Wate': Con_t FHES:
\"/ (EIT) Unit Weight
Purpose: Water Content

* To determine natural water content of soil.
* To determine unit weight of soil

Equipment:

Scale or Balance
Non-rust metal container
Oven

Desiccator

Trimming frame

Sample holder

ok whN =

Material:
* Soil from Shelby tube or SPT liner.

Procedure:

Water Content

1. Contain representative soil

2. Weigh soil.

3. Place soil in oven at 105°C to dry.
4. Cool dry soil in desiccator.

5. Weigh dry soil.

Calculation:

e Compute water content.

Unit Weight

1. Cut both ends of soil sample — parallel.

2. Place sample on trimming frame.

3. Use wire saw to trim sample into

cylindrical shape.

4. Remove sample from trimming frame and

place in sample holder.

5. Trim both ends to fix to height.

6. Weigh the sample.

7. For water content of trimmed sample,
follow above procedure.

Calculation:

1. Compute total unit weight from weight of
trimmed sample and its volume.

2. Compute dry unit weight from weight of

dry sample and its original volume.

Check:
1. Use following relationship to check on w,
and yy

_Gr.(+w)
“ 1+w,G,/S
S = Degree of Saturation &
G; = Specific gravity

where

Common Mistakes:
* High water content due to insufficient
drying.

Unit Weight

A

Y

o

g«

Ready to trim

Trimming

Ends
E
H—D—H
H
Weighing Final
Dimensions
Checking Test Results
22 ,
2 Assuming
220 \ Gs = 2.65
* gt
o 1.8
16 -
514
3
#12
0 20 40 60 80 100

Natural Water Content (%)




l gi Soil Testing Workshop

i/ | Engineering Institute of Thailand
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Unconfined Compression
Test

Purpose:

* To determine the index strength of fine-
grained soil.

Equipment:

1. Loading frame.

2. Load cell or proving ring.
3. Dial gauge.

4. Trimming set.

Material:

¢ Soil sample from Shelby tube or thickwall
tube.

Procedure:

1. Trim soil into required size by wire saw or
knife depending on stiffness of soil.

2. Place sample on loading frame.

3. Lower loading platen so that it just touches
soil surface.

4. Compress or shear sample at rate of 0.5-1
% per minute.

5. Record applied load and displacement
until failure (about 20% of strain).

6. Sketch failure shape of sample.

7. Obtain water content.

Calculation:
e Convert load reading into stress.

* Use cylindrical area correction for stress
computation.

¢ Convert displacement into strain.
Plot stress versus strain curve.

¢ Determine undrained shear strength and
modulus.

Check and Common Mistakes:

* Poor handling of sample during trimming,
causing some disturbance of soil (lower
strength value).

* Unparallel ends creating poor initial stress-
strain curve or modulus.

Trimming

Proving @

A Final
Ring ! Loading Dimensions
Loading Frame
Piston
Soil
Sample A 1
18

Weighing

Weighing

Unconfined Compression Test

—~ 6
o~

E

[ =]

8
b 4
"

3

=

w

" 2f
0

5

>

0 n L ;

0 2 4 6 8
Vertical Strain, € (%)
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PROJECT : naasnsa=wuluianguaiiluniina naui 172543| LOCATION : uatimndu mdalsae a.dnams1u a.uasusy
Depth at the end of Boring : 28.95 m. OBSERVED GWL. : -0.49 m., Borehole Level 98.76
O Su (Uc ' (uc
" o Nelival Water Gontsae-awe]| O o v) @ S0 (UG)
A= Iy A Sy (Fv) A Su' (Fv)
E(z2|% > S | x Plastic Limit—PL x Qp/2 2
i < (t/m )
u’J_:_ § 2 'g’ DESCRIPTION OF MATERIAL :__-’ A Liquid Limit-LL 25 5 7.5
w = | O o 1 1 1
o3t 3 g (%) O SPT N (Blows/ft.)
o
0 . 20 40 60 BO 100 20 40 60
/ ) : )
A A H;dt,f ol va Wy '(“"M/V‘ LoV ‘H’I‘i’\' r,\(‘
Clay, brownish grey, medium. (CH/Crust) / it k ; 3? 3 o o
o1 st [ B 2.50 / A Aty Comfhund . R
L . m.// X *\‘TL—JM ?u\m‘f‘
02| ST |EH % { Cdvery
5 03| sT [LE % }3
|| / J
04| ST % 4 3{.
Clay trace to some sand seam at 3.0- / i
'“@ 7.0 m, grey, soft chonged to medium at /
el b bottom. (CH) /
06 /
10 ? ] & i ‘{’
B 7
08 / /J b
13.20 m{’// s
:@ Fine sandy clay, li—greyish brown, 7 / 6 Po3>Tevne
09| ss o
hard. (CL) 14.50 m /A’\/ & Aol
15 i 7 / i e
10| SS / }, 1{21 o
Cloyey fine to medium saond, li—greyish
brown, medium dense. (SC) % ,[ L
1 P 24
17.50 m/ ‘\ /"
-_\;'.":'
12 e %: 18
Fine to medium sond trace fine gravel, : \
2013 i li—greyish brown, medium to dense. \1
[T | (sP-sm) -‘?9
14 | ss|[] =
15 ss{ﬁ 22.00 ﬁr . e
Silty clay trace iron oxide concretion,
‘1| |li—greyish brown, very stiff. (CL)
16 | ss|[_EH ! 28
25 : 25.10
| BORING STARTED: 13/10/99 | RIG: PORT Wiy = b 3
. ED: 13/10/! 16: ' AFTER BORING.
EPSILON, CO.,LTD.
; BORING FINISHED: 14/10/99 | FOREMAN: ROT.

' ’

e SPT ? 30 a0 -1l 1a /] '7:‘(97,7’.‘1-/.",”'?“
; o ,O‘((! .

o~ SprT W VM IdTumSosminw

ANSA 1AM 15A |§ f.



LOG OF BORING NO. BH-1

PROJECT : naasnaswnluzngugiluniiang naufi 1/2543| LOCATION : witiinidu m.3als33 2.87ums1u 2.uasusy
Depth at the end of Boring : 28.95 m. OBSERVED GWL. : -0.49 m., borehole Level 98.76
OSu (UC Su’ (U
" O Natural Water Content-wc| OS¢ (UC) @ Su’ (UC)
gl 2 o A Su (Fv) A Su' (Fv)
€E |2 % |6 S | x Plastic Limit—PL Qo/2
. [ [ = 15 * 0/2 45l
E | & z g DESCRIPTION OF MATERIAL 2| a Liquid Limit-LL 25 5 75
[« 9
w|=|0 O o 1 1 1
o8| L |3 & (%) O SPT N (Blows/ft.)
[2
25 - 25 10 m 2040 60 80 100 20 40 60
171 ss ﬂacmyey fine sand, li-greyish brown, /
-. .. Q) f'l?
very dense. (SC) 26.50 m[/ /- 01
S3F
18 | ss | Silty medium sand some fine sand, :_:';ﬁ 4/
yellowish brown, dense to very dense. e C(B
| 1 (SM) }:;-._ l
19| ss L H 28.95 m.J:n 52
30
“—— END OF BORING
35
40
45
50
—-0.49 m. 24 HRS.
BORING STARTED: 13/10/99 | RIG: PORT WL.

EPSILON. CO.,LTD.

AFTER BORING.

BORING FINISHED: 14/10/99

FOREMAN: ROT.
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mwmmm“lums%’u1‘1’"111%115inﬂmmm‘u%nﬁfua;}ﬁummmmsn°lumi'§'mfmﬁn
U55NNUBIFAAUTIIOI (Pile Structure) uazmmmmsﬂ(lumﬁ%'m{mﬁ’ﬂﬂmqﬁuﬁaf_jiammx%u
swiilmeaveumuds  msmmdsmiminveamidulufitezfammzai
aunsalumssurimiinvesduminty TﬂUﬁnuﬁﬁmmmmm‘lumﬁ'uL’iymﬂ'ﬂmmnmaa

v
o =] ' o o o a a '
')m”llﬂlIJﬁ3J']ﬂﬂTIﬂ']'lll‘ﬁ'll!"Iiﬂh!ﬂ'lﬁi'l.lﬂ'lﬂuﬂ‘llﬂﬁﬂu ')ff:ﬂ1ﬂﬂ5!ﬂﬂ31ﬂ31hﬁ1ﬂ15ﬂ1ﬂﬂ15

y
a o

¥
Surhwinvesauez ldgasananiminussyannguauliavesdn (Static Pile Formula)
ar A = o ' -dy
AaliswaziBuadane 1

Lhlatie Ple ?:owwv\iox.

Qu = Qf+Qe
Qa = (@ +Qaifeys Toetor Coft
LY

0o W o ° o as =1
Qu =  massumihwmindszdvveaandu

o @ o év ar [ [~
Qa = massumimindasadvveaauiu
Qf = usadeamududveausudy
Qe = ussnumudutaeveuauiy

]

Fs = dadwanmnasanslaminu 2.5 (5 sammasiiu35e )

. (e < S - '
= LY o ’5‘*(!\/\6‘“ m’ﬁi‘n’hl\:{.."-"r wdApe L %.:l-o
2.1) usamuﬂmm‘hmnwmamwuQf

MmN Moo ,’g@m'm*ml, Xen{S ,";;/

(Qf) = 3 (A
| - ¥ (fs.LiP)
Where, fs =  wulsusuieaniu
J Aa -1
As = WuURRAEUUY
s <1 v ug a Ada &
Li =  sanvenveuduluudazsuay (nsenauvaiesu)
o
P =  iduseugdiuiy

S:Tanit/General/Pile-1 =l



v = a o s = = a da <=2 = . .
wihsusaduanmuluaunilulieg 2 ¥iia Ao AuiliAwswAMiEY (cohesive soil)

a 4y 1A = = 5 v = a
uﬁ::ﬂuw"lnnmu‘s UALHUYT (cohesionless soil) Tﬂmmazmmnm

a Ad

AUNU

= n:; =¥ = ﬁ;. 5 .
aunluinusatavitie (cohesionless soil)

S:Tanit’/General/Pile-1

AW TEN (cohesive soil)

fs =
o =

Su =

a. Su

.
Py = F.
Adhesion factor, 1Al 1 oy sioves 155 (10

Undrained

shear  strength

o/

compressive test W31 INFUT 2

g
U

from

unconfine

"
NN

fS = KS.tan S.Gvor
Where, Ks = Coefficient of lateral earth pressure o1/ S <7 T
s s 3
N’ 0-4 4-10 10-30 30-50 >50
Kh 0.5 0.6 0.7 0.8 1
N = Cn.N
N = Corrected SPT (blows/ft)
Cn =  Correction Factor , 118910317 3
N = Standard penetration test (blows/ft)
Ow = Vertical effective oveburden pressure
At midlayer of each soil layer.
g = Internal friction angle in term of effective stress
which can be determined from N'-values Hﬂﬁ’mﬂgﬂ“ﬁ 5
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Effective Vertical Stress, ksc

Angle of Shearing Resistance, Degree
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