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Objective:

~Wwe yse sSieve q;nq/-j}a C-W\A H'j JVC: kedei cu/la//;{/s ¢S DOV‘S o) C’C’i“)ﬂl@

_ seive ow\o/l-ﬁsis —o to ClMSi@j Hﬂe.%oil te Coarse ‘\n&Q‘—:we A S

ieve HQo0 (0045) cw‘r! C—//MCI‘ Coou Sol im,/.a %,/Melmd Sac g
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Equipment:

* Mechanical sieve analysis
@ <sieve haMer
&) palenree

@ e ve with dillevent ¢iZes
* Hydrometer analysis

@H‘ddr&lm%er device
@ Th&’IMOIM-(/&lW

Draw free sketch for hydrometer device and give me one reading at it is.

1.01 ,p)y_- ool -0 .0005.- ’5'-.10"‘L
20
: 1014+ £(Niv) =1.014 6+« (0.000n )
_ 107328
1.0
Procedure:

Meeanicad sieve anadgsis (ASTMD- 427 )
H g dve meter arsdyc’s CASTMP - 422 )
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| Sieve analysis:

Sieve Sieve Sieve Sieve Mass + Soil Retained Soil Cumulative | %Retained | Percentage of Finer Soil
No Diameter Mass Mass (g) Mass (g) Retained | soil Mass %
(mm) (8
! 25 553 620 (Al 6F 6- 7 43. %
(3/4) 19 5h o6 591 26 2—/“7103 To-3 2a. F
(12) 12500 |5 47 535 42 477 146 |T4. ¢ 2C. 4
(3/8) 9.5000 5 49 I; cq 2 F Z——7 7 7'} 173 QU7
i | #4 47500 | 517 5‘45 24 472()7' 20-F Fa4-3
, #10 200|436 510 2Ll 4—722/’ ?,/2-/] 764
( ! #20 85 420 43[}. 1 L‘. 7;7 245 /ZL}; 7;‘ E
# 40 425 285 392 7 4’7‘2' D50 7,4‘@
#60 25 R 5 361 %72511‘ 25. 4 24 (
#100 01500 |54 256 // U 47'2g% 25. % FhL. 2
#200 0.0750 339 % ) 47 264 Ded| 736
pn 266 | 3665 | pF TT2h5] 2] 7335
26 45

bM}oJ» - lovo cJ

7, Jiner = 100-10vel
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Sample of calculation: - ***** Hydrometer sample *****
@ 15 min

Temp(Ce) | Gw
* ing = 1l.02 & 1 4 1
actual Hydrometer reading = 1 +3Div. 3 59857
17\ 99880 )
10295 18 99862
19 - 99844
20 .99823
21 .99802
**Composite Correction @ 72 99780
23 99757
24 99733

_ ) 25 99708
*** Hydrometer reading with composite correction applied 6 90682

= Actual hydraulic — Composite
yerauit P Ri- R, 27 99655

R,_1 28 99627
1=
1 (] —eoesb) 29 .99598

Ro=T_7pPiv @ 30 .99568

*x4% Bffective depth of hydrometer L (cm) — from table 7-4 = (151H 5
_ . Ya W 4.0 1'4’
Y R "T . otk

1-0’L 3 3 Co. obug)

c = (W of water + disp) — (Wof water)

**%%* Value of (K) from (table 7.3)

K:ooﬂgqé

C’)‘;:?’-?
ToAF

**x*xx%% Diameter of soil particle D (mm) = K*(L/T) ~.5 hint T is time il minutes

D yoen = Kf‘:j z0.0139
I

*kkk*%% Soil in Suspension
Note W=50g GS=2.7

P= {( (100,000/W)* GS /( GS -Gw) )}*( Rcor—Gw )
- 160000 « L. F » 1.01
Q _Be > ( Lee?t? onh

2-F.

Actual P= P * (% passing sieve No 200)

= PEees , o3 - e b
Sléz%:‘z.mmzﬁ:;é o A
70.46% oo 734 = 31.85 7

76 ., 46 L
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*¥REE%* Mechanics Sample ***##*

@sieve # 100

Weight sieve empty = 354 4
Weight sieve full = b 9
Weight retained = W full -~ W empty 3 354 = ko
b Commy \M-t've véAMML?wg
% of Retained = 7_/__,5_?,_ «poh = 259 lo Ay .
1000 teheu WUW °‘PS°H (ogé
PO lg(%a CanshaA {ve mehechned o n Sftere
Commutative of retained= 27 & (3/2) A ehoded ousieve Bty

007 —n8. ®h= T2

% passing =
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Discussion and conclusion
| iGravd 20 7/ vehaneh on defve = U

| **%sand MMWC/A o A sieve g L©° sl S
0 b l4-/ _Ro.F Ve S A4S

T W” ?E Yhom Stenve H= 2 oo

| Tinet

734—-1Q”54«é/o p
d ****%clay Finer )c\/LM V=0voeor =19 /

PEDI0= . ,D60=>°%  D30=0°F Dgs= 13
W

ww“”‘*
wessssCon PR - pomrthe bebermine

¥kxkxkr%  Qoil classification  ( tne %/VMNA Sovl beooade 1, coonse
whidh tbeh L4y ©)

Plot( %of passing )versus( diameter in(mm) )for both si .
same figure. ) leve and hydrometer analysis on the

Why using the hexameta phosphate (calgon’)‘./
To ndedize tlee ne ¢ Chowy e on the < 41 Particles

then the covl gy dodu bo Yoo Lotponn oy, bollle cuny

Soil LLUA«P(
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0.01431
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001327
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00130t "§0.0128
0.0128§  0.01267

A
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10.0133T7
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001574
0.01330
001339
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0.01307
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2.2012%
9.01261
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0.01332
0.01213
0.01204
0.01191
0.01178
0.011865

edimentativn Lo Lise

in eraphical fors
scale that
along the or-
smiph is seferred € 38 the

¢ in Bydrometer Anaiysts {11

0.01328
- 0.01321
0.01305
0.01289

0.01273

00123238

Loizi:

0.01229

0.01213
-0,01201
0.01138
0.01173
0.01162
0,01149

NUMERICAL
EXAMPLE

e

(a3

A laboratory test was conducted accordi
viously. The [ollowing cata were obtained: .

Weight of total air-dried soil = 340.94 ¢

Weight of [ractica retained on Nou, 10 sieve {washed and oven-dried) =

220

For sieve analysis:

Sicde Size Weinht Relotned 1g)

lin, 0
Vo, i 0.97

. No, 10

1

SoTirrroressiemadsiirn corraciion (aelon

ag to the procedure described pre-
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Waight of container plus aiz-dried soil = 0357

Wainhit o contzinee plus oven-dried soii= 103,38

Weisht of container = 3087
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Walaw H |
Wweight of contiiner = 11021 3

TADLE 7.4 Yalucesof Effective Depih Lased on Hy

Sicwve Sixe

No: 10
No: =0

‘No. 100

No. 200

1]
1} -
Cvlinder of Specified Sizes [1] . ! )
s %@*dmmclcr 1504 : Hycromeler 152% i
o — . e
AR e Actul Effective \ Aclual Effective, Aclual Lf:-.:l;t«. :
Yo T < Hydromelter Deplh, | Hydromeles neath, ' H."f”o"’fc‘c' ] [Z"ﬂ“- i .
il Reading  Loena | Heoding w | ;
-‘.';." \ — ] ) N
S 1.000 €3 0 183 21 1112 l‘ : s
~1.002 38| o2 1.0 33 10.: P :
1.002 135 | 3 tE I 34 ~ :o't‘z |
1.004 . EX 4 i | o fot' o
Tans 130 3 135 i 36 04 )
1.004 i 6 15.3 31 lg.a : i
1.007 la. * 7 13.2 .:5 - la.z g
1.008. U I B 1.0 29 29 B
1.009 1397 Y S S 10 9.7 { -
1.010 37 - \ : M 147 ' © 41 . 9.6 j |
1,011 134 11 s ! ] 9.4 :
1.012 131 ) 12 123 a3 5.2
- ' [
1.013 129 | 13 142 43 ai
1014 T T2E 14 140 43 B2
1015- — =123 15 138 . 186 8.3
1.016 12l . 16 137 % 47 8.6 ‘
Low T 18 \ 17 135 48 84| !
1.018- 119 | 18 133 49 B3|
o — H an ) - !
1.019 113 18 122 30 R
Lo 1A a0 130§ 31 9. ‘
1.021 i 21 i1 i 21 <gF :
N 2 vaz ¢ 33 5 |
1,023 ——> .2 % 115 34 G4 !
L5 = - | 2 T IC I 33 <3 l i
1.025-—- -4 1 h 12,0 . 36 7.0 {
ST T o b A | |
1.021 b2 - 0 e ! 38" - 63 |
1:012%) gy —p 6.9 ] 15 g 39 gb | :
1.009 §.0 ; 20 1S : 50 6. : .
o0 24 : i il b {
LIS el | B . ] :
1051 8- 1 ! R ! ;’
1.022 1.0 ] : .:
1.033 ;.'." . Z. ‘:' :
1.024 15 . 4 L :
RE 70 ! .
1.025 6.5 | Lok ;
1,037 63 Do :
1.028 TR [ i
] ) .
v " " .
:
tc
3
g

drometer and Ssdimentation

pad
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CIVIL ENGINEERING
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Liquid and Plastic Limits of a Sml

_\J3 +
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Objective

To know the Ligaid and plasdtic LimitLor the Fine qrasn
sei/ to M%"{ us. th ASO("/ classi i caticu and atAicvity af
the Soil and Liguidity mdeX and prashic i dex.

Equipment
Liquid limit and plastic limit
1 Casa o veude wnool

2- RehNovnce
2- Row)
AP Qoo ve

5. Qlate (glags]
w6
(- Semen (Cups Cﬂéh /Ll?s% ) EB], [?99 770932]
L

Procedure PL
Accor ding +o ASTMN- 4318

Data and Results

Table 1

can no.
Mass of wet soil + can

Mass of dry soil + can

Mass of can

Mass of dry soil 35.6k | 33.62 28.5¢ 22. €

Mass of moisture 203 175 13. 16| 4. 47

Water content ,w% 5 ¢ 9%4| g, 9 | #6623 42.7 ,
30V | 32V

No. of blows, N
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Table 2
3B b A2
Mass of wet soil + can 37 42 YA 19.9¢8

~ 5.4 | 248 R7-8
2117 | 3013 287
L33 L.b7 6 431
1.3 2 1.31 2.12
m-o3 39-79% 21467,

A

Mass of dry soil + can

Mass of can

Mass of dry soil

Mass of moisture

' Water content ,w%

% clay = 150/ ) (From the previous Experiment)

W, (natural water content)= 25

Sample of calculations

Required

Liquid limit 57 /-

Plastic Limit 37.%5 /%
Plasticity Index 13 . 45
Liquidity index -3 2

One Point liquid Limit 5 7. 4 Slis

o 121 o
Activity ¢ -677%  \L= 6121 52 (24 ) - 51.9 /

ed =7 T (M) LLe Ak /
175 A.'\oab/,, - 537/, :

";“;L"‘j*,f/ |
waker contet = 100/ 3102 :
[—;"—’Q—’//‘—’J{—‘i% CMD';S’CW*'WM %o\tl)—mafg CC4K+LV‘3W1)
oSS o ol tueve = |

Tk 2012 \ - 81.2_63.F =1F5 19)

mass o b dvy soil = massol Ccantdryg soil)-wmass (can)

63,7 -30.63 =33.07

,‘._-\MuA*’l Po;p\-\» me tho & QV‘OM—\ ok\(ott:\/\ eh 9% \glow: 51 D/o

,‘_plqsh‘( Limit=~ 3R+71D + A2 = 42, 03 139,13 FR1.4¢

| 5 2 3255 |
# pledtic tndey CpI)= LL_pL : (/
- A 213,45
LT CLiguidty ind T
L Lol |
JIncel) = wa.pl _g5 - 3755 O o433

LL=pl 51 -34.58

etivig (A)= pT o = 13,43 = - 4170

/e (Jﬂj 20”/3
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Conclusion and Discussion

Soil classification - c &
A= 6.6225 L o.75 —=waekive €8

LL=51%0 7 50%, =7 \igh Ligwi 4

PL =13 .458

PL Live = 0.#3(51_00)= 22.63

PLLine 7P <ol 220.43 742, 455> —7 MH
LLI=-083% £, —7 Oyt (e Csolid)

Why using soil pass sieve #40?
fp we Use $ieve #20@ 7‘116‘4 Wﬂfl/l 7Lh€ SDI\/) fhdSOIIleI
C\” bCCamc’ Lqu)g B bW'{'ﬁ }p we use #M/ ‘}"AQA WillO(UO.\&

{,uwpg Ctg-‘-et’ W“thmﬂ OLV\/A\ Fiue C\Aw‘ue S ol ouls{u"/- be losc

Plot Water content ,w% versus # of blows in log scale for (x axis).
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