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¢ Obiif:lte;e analysis and Hi—)dmm@)}cr cmg\ljﬁ?s Yor so'.\ Aassiic ’: fon-

¥ sleve qncu“-)(,..“} —s 3o dqui}‘j Ye seil Ao coarse and {ine wsing §

sieve = 900, and classiby coarse seil 1ndo oroNef onol sand-§

bbutjofrome}er o\nqlgt,',g-—abb/cmss'ng':f $ine soil inYo si\¥
and c\ay.

| Equipment:

§ * Mechanical sieve analysis

@ Balance
D sleve chaXer /,//

() sieve wi%’alfﬁgefgn\ $12e5 -

1~ Hydrometer analysis
| ® Uycromeker dlevice -
@ Thermomeler .

@ Timer.
@ Tan\k- gt

® Nz poy soludion

@ 9rod edf alenss - /

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

1»oO—r— flo] 1D~ ___-_-_‘:_’:_ch.)- = 0,0005
'],ca].

1014 6(DW) =10lx 6 (o.0005)

1,62 1
-- =1.013
1:03- ﬁ

1.04 1,27

| Procedure:
| methonical deve opnalysis (ASTMDE— G121

Hgdmm&}er an\gvsif (ASJTN\D - HQQ)
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/1 Sieve analysis:

Sieve
No

Diameter

Sieve Sieve

Mass

(mm) (2)

Sieve Mass + Soil
Mass (g)

Retained Soil
Mass (g)

Retained

Cumulative

soil

%Retained”

Mass %

Percentage of Finer Soil

1

5509

613. 4

63 .11

6311

£54.30

5% 53

34.§%9

lol.ag

6371

(Pns)
93. 24

10,193

RA. g2

LyLe

£6R1 6

453

147.,6%

14362

25:232

542,60

L6410

22.3

161498

16:99%

23.00)

;171 4o

553,64

uy.24

217,09

21322

7% 2%3

43620

E19.L

3.3

25:5)

25,652

4948

424,90

43y Yo

12-9

3%5.9% 391 Yo

W /

263.4)

16342

73.656

7.

26922

26412

33.0383

359.10

366 .49

i

71\

f====—a=
1:39

230.61

2704

2. 939

304560

D

353, Ro

8.2

23738

27 %%

P

72.119

3374

:m
344.32

238553

2%:55%

3. 443

36135

TN

1.2

2%6.%

28693

91.324

¥ N Yo} = 1ooo cj‘

286,33

%o Yiner — 100 - 10 Ret

Scanned with CamScanner




[eUR 13)aWOIPAH

SISA

Mg | ogime(Gomen| B NeEmen REER) & 5 ) Ve

( min) reading (Co)

25 =155 ,__NNMW% orooch 10285 | QU7 | %6 lochigloovsial Q. B6%
.mi&iwﬁwﬁ or0005 |1.00% | 0f | 235 bonsjeonss| 93227

N ﬁﬂww.w oiooob (16135 | 9y | 89 golrsp|ee3ey 95 68

2 g‘oﬂ“wﬂ o005 [1.627 | 94" | Aob  [|eolleddd 4097 | 6722 7
| e owoe05 [Torus | 0y | AR _|eol BT 86,17 | 1. 567
g B | o008 [ 1,023 ni | 10 beiseons] 92.49%| 59.29%
15 wo_buwwm o.0005 ﬁ& 4" | 10 leoislectod] lyjy | 5% 16 %
ﬁ.}?@ Jﬂmm& o 0005 | 1,003 9Lf 15.%5 le.o)mgocoltd 17.98%| 12. 95 %
a4

Scanned with CamScanner



Il | T T e e i S L e T e e, T T T T I ‘

Sample of calculation: -  ***** Hydrometer sample ** e

@ 15 min

*actual Hydrometer reading = 1,02 +JDiv. T

== 1.02_*_1(0.000‘5) 17
= 1.023%5 18
19
20
21
**Composite Correction @ . Q=1 ; Ra 29-1pw 22

R'a-' R 4

. ¢ = (W of water + disp) — (Wof water)
PIm (WO (- ovoont)=Eens) (22
**%* Hydrometer reading with composite correction applied 26

= Actual hydraulic — Composite 27

= ). 235 - oc.0005 28

29
= 1:0%93 30

| **** Effective depth of hydrometer L (cm) — from table 7-4 = (151H)
L = Jod em le q(,\ﬂ«&' mo’%ng 1.0235%

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

wZepiibs  K-0012%2

=29

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

D (mm) = K }_‘-:_.F = 0.01282 104 :c'[o]ogﬁmm
P 15 {

>
¥¥¥¥%%* Soil in Suspension

Note W=50g GS=27 Gv= ©.99 733

P= {( (100,000/W)* GS /A GS-Gv) )}*( Reor - Gy )

(/_133299__ X 2.3’ Y" x(i.b?%-—-cﬂ"‘ )
50 (ﬂ ©£99333))
# = 31.u1 %

=i i

-

Actual P= P * (% passing sieve No 200)
1.yl ko JTUHY
= 5%)6 7
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*aEEE Mechanics Sample *#%%* %%

@sieve # 100

Weight sieve empty= 3 45 bo @)

Weight sieve full = 3573, B0 (@)

Weight retained = W full -
353.8

% of Retained = Mmmulative re ey +H 100

Yotel

’ je2Ca
Commutative of retained =

% passing =

W empty
0 -3US bo = B2 (&)

® 100 %/«

welohYy of ool
* 100 /> - 9.3, %%1 7 h ‘e’
G\AMMH‘Q.A.\UQ rc"-a\}ne_z' sieve ,“ékéo -‘\"rC N

on sieve 4100

23061 4 2.

= 239% %] (g)
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Jiscussion and conclusion

*% Gravel — Rc\-qtﬂw’ on ¢ieve —,}:#Lf

—121.%22 % //

**%sand _; Redeiined Yhan oieve #’J'L@b andf ﬁ&s’;.cef on gag.éste\fe:#ﬁ.
28563 -217922 = 4. 831 /

Fhuud —1%91 = 47,533 -

% %iay — Vner Yhan Debseol oy 52 13915

{ **D10= cannot, D60= ©.67 g/f,Dj,_(]:'c’}.Oo’L? . D85= 12 , D50= o, 0of
| be dﬁ,’crmm‘n &\M;g/

i kskk ok Oo= (93"’2

D16 Déo = G net e oeter rined

Dégo
Do

 JEEETE L g

> Con1 no} e dekermines!

*kxxkkkk  Qoil classification _”,'e_ , |
Soll 1S Tine ol el
ora because
the 90ss on giove Hoeo i blager Yhan 50 Y-

| 11441 52 —s Fine il
§ Plot( %of passing )versus( diameter in(mm) )for both sieve and hydrometer analysis on the
§ same figure.

! Why using the hexameta phosphate (calgon)?
}O n‘*ﬁ*f'a\ile }Me ne_ciq},we" d’\‘-‘\ﬂ)ﬁ n 3'}’@ lf'lne

4 raineel soil o ?ft“e” e soil Jumps-
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L
Grai =218 muaigiin Jo oo
Veight of containes clug nisdricd ssll i pedrometss sazlviis
=170.45¢ _
Weight of container = 110.2% g /
'E:
Sicue SEt Weytht et A
No: 10 o]
No: 40. 113 ]
“No. 160 PR
Mo. 209 5.19
TABLE 7-4  Yaiucs of Effective Depih Based on Hydrometas and Sedimentatian . A
(h_u'-_'l_‘ind_t_r‘q{ Specilied Sizes 11} Lo & 3
) %\ij__\-drcmc[cr :5!.’-!_‘;‘.' i Hydrameler 1325 ! . ;
N - R Actuel Effectice ‘ Aclus! Effestive. Aclual Effective '! .
} !',r""h P e gjydromeler Depth, A Hydromele? Depthe 0 H_v:!rmncl-:r . Nepth, l )
R i) Reading Lacrd ! Reading L Reading Liem b = ;
JC 1.000 ®3 0 163 o)) na | ;
. 1.001 180 | 1 wy o 82 n | }
1.003 - 15.5 " 3 TR B 34 SWF G g
1004 . 132 i 35 | 35 106 ¢ ! ¢
2003 150 5 LI 36 04 | “q
1.0Uy 14.7 \ 6 153 37 102 ¢ % i
1.007 7= S T 154 35 .- 101 ! i
1.C08. 17T S B 13.0 ; 35 89 , 1.
1.609 1387 4 1us 10 9.7 4
1.010 133 \ e 147 H 41 9.6
1.011 134 11 s ) a2 9.4
1.012 iza | 18 143 ¢ 13 3.2
1.013 129 | 13 142 a4 3.1
1014 T es 14 ‘140 13 B.2
s | 15 s . b e 8.3
ro1g . a2d oo« 16 133 A7 8.6
Loui T 118 \ 17 133 3 8.4
: 1.018. 15 | 18 133 | 10 83|
1.019 13 i 12 1o 30 g1 1
1.020 1.0 20 130§ 31 L ‘
1.021 ws 2 X 12 <5
Loz e S iy 2 33 5 i
1.023 — 1.2 i 23 123 . 34 a4 : .
1094 - — —1ud | L8 v 33 | |
1_{_1'_:3..._.h'.;_3"i_]',"| il 2h 123 ; 36 E.l i
1035, __ =% ‘ wo.o o g 0| ;
1.023 w2 2 e 58° A =,
1079 . A 58 i S 113 5 E.‘; !‘ :
Gow 86 A & T3 B T
T T s e :
o — j _
.l
- ;
1
i
1
'
1
E
i
b
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ST 1] (R

T = inlaeegl 3¢ i 4 1 {
T = inlarval of thine fruam beginning vt
takine of the reading, min

codimentation (o Lae

G Grainesize spnivels osulta an normally arsenied it araphical form
S T . ' " s = Lt et & ol .
with i diuneter wiong e absoissa ot 4 fogarihnne Scaie that

fnerenses frem rinkt to left and “pereenidgy passing” along the or

i
_ Jinate on an adthnietic seale. Such 2 suph sereered tQ us the - n
([ “erain-size Clsemibuiian cume.” R
B ol = v
cABLE T3 Valuesof KforUsein Ezuation foe Cumpuiing Dizmes of Pacticlein Hydromewr Anatysi (1] T
- Soecific Grarily off SUR pasticles LT P TR ks
seratune ; 2 i N
CC) P .. ago 37 A 2.83 :
e : PP e e i"
i 001310 Q01303 00148 9.0115% 001433 0.01414 001394 | 001574 0.01338 éi_
v on1sll 00136 001452 0.0143¢ 901317 001388 0.01356 001330 0.01338 ;i
i3 001432 001457 00143 00121 o.0u0e 001378 001382 001329 - 001321 -'.T;t
13- 001474 001438 001325 00103 30135%  0.01381 001342 001323 0.01305 4
20 001453 001431 001408 001356 0.01563 001344 0.01375 001307 0.01288 q[
.0.01433 001414 001391 001362 0.0134% 001378 0013038 001291 0.01273 4
— gQi4al 001331 001374 OM353 9,333 001223 20125 ‘0.01335 e l
001351 001233 001337 0.0k 00278 9Mitsl 0.01243
2 G. TIE5 0013472061524 301300 0L LN KO LY
23 001371 0013:8 -001371 001308 0.0128¢  0,03287 001748 001232 001213
¥ 26 go133i 00134 001312 NGt 0.01272~ :_9.01353} 01233 0.01218 - 0.01201
AT~ —r gO1342 0.01318 001297 Q01237 0.01233 0.01329 @.01".’5‘5 0.01204 0.01133
28 001327 001304 001283 0.0178% 0.012-4 i.01223 0.01708 0.01181 0.011%3
29 go1ar: 001220 0.01269 0.01249 n.01210 n.01212 0.01195 001173 0.01162
il

001223

101276 0Q.01238 001238 001215 0.01182 001163 0.01149

'::'J@

NUMERICAL A laboratory
EXAMPLE viously. The following data weze obrained:

test was conducted according to the procedute described pre-

\Seight of total sir.dried soil = 540.94 ¢

\Weight of (raction cetained on No. 10 sieve (washed and oven-dried) =
2230y .

For sieve analysis: " b
Siefe S weiukl Reloned 181
i- in.
No.i
Nu. 10 1.23

T it pgrraciion 1aLLst
o sl i - a w1 b 1S AT
Woeieht of contuinss alus aie-dries S0W7 10557¢ T

i .t e bOR 3T
iqor '_Jl.l.‘.s gron-antd o= ULGR

Heignt of contanet =3930 3 & N
Tor sove anghysis of g v sudeiEl s

e # g "
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...pa.\..fa... Mh&%%@-A.;.mﬂ)f%ﬂﬁ%ﬁﬂﬁﬁ%%“ﬁ?at ....‘.:!‘H.lr .

- ; oy

A oty
MECHANICAL AMAL(SIS GRANL Hydro it
.5 51d. Siave Openings in lnches u.s Std. Sieve Numbess

_uon.._.:_l_lw,u 13 1 3 Y3 3 4 e 1o _t41s 70 90 40 e i
E ) ¥ T il Y Ty
—— ) ] ——1

i ! =
_ -

| ‘r“ . A
9 hY : Ll
0 — __

i

»u \...sr{

T T T e ARy s,

a0 1 ained By Weight
\

RS

i3 2

Percent Passing by Weight

ATV AT T T

il

limetars

-
TR LAY Y Rov 1 R AV

L e
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_ __________.-W Sieve Mass | Sieve Mass + retained Soil Mass (g)
fsicve ™o | > m) ® :
I——"T"7 |s5029 F17.4
| |
I | 554. 70 589.57
| —T 12.500
) 12 642.90 SER. £
--—-@‘sT___'_— 9.5000
5H42.60 S 64 .90
— £4 4.7500
511.x0 5 5. 44
210 2.00 |
f Usgg. 20 519.5
i 85
Yl 20 “33.F0
# 40 425
335.90 391. 70
#60 .25
259. 10 360.49
# 100 0.1500
284, 40 A52.C0
# 200 0.0750 _
337.6p 3 4. 39
pan
364.35 365.55
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AT

~'_;5ata sheet .
Hydrometer analvsis

Hydroot==

— e .
T ———r-

Bl= 4 R2=1-1D1V 1= 24T
actual
elapsed hyd&inéeter
ime (min readi %
EIlgseC'—'O.ZS \\ @2« \Q)DN correction
30sec=0.5| \.024 \ZBT U
1 vozavon]
2 l- [sY4% l;ﬁ.Dﬁ/
81 \.ozs 201V ]
15| \oz +9#0Lw
\Dhews 38| |4 F v ]

nextcloy)

(I’/s:Q,}J‘oC r RlsR'?. ﬂ/& Same -

o — p——— -
e —

A —— i S A —— — .
e — - =

e e T —
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Section: 'I
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Objective

to Know 41.& lictbl*ﬂ’ "\ﬂcp ?“’19\4( Hm# lror J,L‘-_f-:nc
gredn ol 1o help us in %ol clo\ssf'hc.ﬂion einel |

O 1
" ;‘J’Ie SOJ qncp ""ctl“{d"'g
Liquid limit and plastic limit

llh/o"‘”rﬂ‘"'““:‘}J plagic (neley.
@ Balance

@ Bow | @ o
3 areote

@ CO\SSR(BM n 015- \Joo(

qd-:v»'lg

Equipment

@P\O‘i“ﬂ_ (glass) LL ol
Seven ¢y

ProcedurePS (4B, 58.A2.2R) , (1A, D1, 6B)
According to ASTMD —4318

| Data and Results

Table 1

can no. 9R 5B A2 2A
Mass of wet soil + can 62.22| 69.30 | 53:22 || 6o.91
Mass of dry soil + can ; 53. 3| 6o ¥ G461 £9.4
Mass of can 30. 4% 3117 | 3. .8_ 30,69
Mass of dry soil 7)?— ﬁ Li 2»35,?'."3?3 26‘ ’5’? TS"‘Z’J&‘ 412
Mass of moisture g, 42 & 313 | %31
Water content ,w% lio. 34 |20 9“3‘ ué ‘Qq -5'?)9 3
No. of blows, N 22 7 [ ‘3/1 'Tg '/24’
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Table 2

‘Plastic limit Determination’ . Ctio 00 T o
can no. 1A D1 68
Mass of wet soil + can 36.3€ 35,79 3079
Mass of dry soil + can 35.4 35 1 300
Mass of can 30‘36 30.%0 30,50 .
Mass of dry soil 4. ‘“){u q. 3 3.2) ;
Mass ofmoisturcu o ?-6 - 6‘:[ =, 56\
Water content ,w% 76 0% 76«05 7. 261//
% clay = p 8 % (From the previous Experiment)
W, (natural water content)= 25 ¥ ?L c# [wc} - 1 AH- Dl < 6 3 ‘
ke
Sample of calculations _ ibo3alé-oS 6 |
3 | =
Required _MhA7 1= -
( LL ) Liquid limit 3 ¥/ ( srﬂ{"\ Yhe gragh - 4 = r]g .12 g
(PL ) Plastic Limit 74 . 12 7+ rpf= LL-pl = 3¢ =7 -
(PT ) Plasticity Index 20+ €8 7 _ 20.%8 7 | B
(LT ) Liquidity index & 4253 wi—pl - 25,_}_._5;12:’,, 2

e -

=0,4253% .

One Point liquid Limit 37.2.8 7~ \ 4 LT =
Activity &, *FUL3Z I —E“"?t-

S A DRI RASASS

@ - : 26,887/ t
- wity (M =01 = 222
—mess of wed soil x agn = €9 7 (9) § e sl ?)- Al / Lok | 5
= Mass of olry soil +can =607 (a) " = 0.3U5} -J’ i
T mass of can = 31,17 (g :*

¥ mass os- o!r(j SG;\ = mas o\‘ (dlry sei\ _|-cpm3 —mass o} @an

(M‘:\ - 60-? _’_—:,1‘131 :20‘-53(‘33 P v
Mass of (wc)f 50,) xCan) = mews ol [Tr, i)y cant)

60\.;,60-?-;0\@5\ o
_ __,.3..—--.;&—1:;0"/. :&&r,qg/b |

F—w«:,kr C‘gn}-e_n‘\-(Wc_\ = M*wﬂof" = 779.53%- z ~, 7
M 0121 % oy |
| s R - o0 % %%f = 31.2% 7

K Moss os mo‘;g}urc (M\N) =

—
-—

s PR L O T T,

"
tttt

.—-Mﬂ]j'll ?o‘lf)‘\‘ N\d‘hod xram cy-q?h Oi'l' 25 },&ow = ‘3 ?% ; ‘

—— —— — e S e S — e e
= - L L NN
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Conclusion and Discussion

Soil classification

A¢0.1H57< 0.7
LL =3%/ < %o /e ——s low plastic

Pl = 20 687/
PL(viney = 0. 33 (3%-20) = 12t
in

PLed 7 PLlivne)

g ¥ Bt il 2y el Vo

L > Inackve clay

e L) €1

© L o453 £ o
Whyusingsoilpasssieve#ai(}h P\D\SL'C > ‘0(‘3

IF use ¢jepe H= 200 then wash, the soi ,the soil will

all became \‘-U"\PSI b‘fi* ig

we use FH 4o , el will

aveid
lumps aller qulqlncj andf fine grqin sm'/
Worolnt be yocc |

-

e

i
.

Plot Water content ,w% versus # of blows in log scale for (x axis).
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;\_F?:E‘- rj.l i 1“ rﬂ

Lt

Data sheet

Plastic limit

- Can+Wet Can+oven
Can | Can Wt Soil Dry Soil
4 () @ ®

94 | 24 :26 | 354
Fﬁ E?o?éolégg .34q |35, E\

L ¢R o526 -39 =W

L RS

AT vy

Liquid limit

Can+Wet Can+toven
Can Can Wt. Seil Dry Soil Blows
# ( (g) (8) #

B2 £43.22 153.8 | 292 |
sr_ 12\.1zl4a.70 | 0.F 2|
A2 ho.9d|B2 .22 | 1141 \e |
l2A Ro.gale¢o.qal 572.¢6
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Compaction

Student Name: Cg),&él Mb all)sae

ID#: 75; q 320{0(

Section: 1
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Objective

e '}o de}crm{nﬂ MaAY i Mmum o\enS‘.\rg O\nap ophmb\m

waker condend of 5o\ Mok 1o obYained §rom
' Cﬂm?mdf\on }eg}

o

Equipment

D va\gnce -

® ompackion mold - @ sYeedd, Rodf .
@ COI'T\P"\C;‘-mn \-‘o‘mm&r @ ns -

@ 6 rad woded A\ inder. SO\CJ( .
@Pﬂln sgol’ m\*ln@ /

Procedure

Ac.Cora!fnq ‘o ASTN\D — 1553

Data and Results
Table 1
Group M, Muss Can Can Can+Wet Can+Oven
# @ | @ # Wt. Soil Dry Soil

(2) (8) (8

' 13290769 | 5B 3192 69.75 | 66,3
> |3Bo8udod | 9B | 3e.6% Fu.02] 47 o
3292|0960 A)|3e-%8| 59,62 | 54. 637
3305 58012 5B | 30.95] 52.53 | 43 5
S 220 (504q | 9p | 3ens| 55. 70 [ 49.4
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L]

1

i

g

Table 2 J

Group w Pwet Pory

# % | (glem® (glem) |

112079 7,597 | 7335

21165651 169 | 7.453 }

3 20997 T.333] 1.439 f)

4 __13034] 1,908 387 R/ L2 %

T i i

L5 32361 T.ﬂ . 1.438 Ji

'i_

* Table3: Zero-air voids curve i

Determination i

Group W% pnr‘. j '
Assume ' |

# Uomc (glem®) |
1 144 |
2 ' T |
3 33 1asg
4 34 152 ’
!

|
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Sample of calculations

Hint; volume =9844cm*3
GS=2.7

:ﬁ# Grohp (g)

Wl = B senoorfe = D2 UG L0 09 3414
M HY. 6 —30.75
o)

\\

My — M = M: 19 9/t
\ quy

3
fafrg - /awcrl R ‘].C(_‘___:__ 7-’4353/c_m

|

¥ Table 32 assume We = Q2.5+,

T ey = B e

L L) PuBs  _ 123 2 B vl
- TrGww T (4295%)

—_
¥ G‘ijc Wopt oo waker starts o replace Sot) garkic\es {n Yhe mold
| 3;‘ \:;m: fa €€ L Fhe dry densily oyordve bo decr

e i
opT% ‘H\e 0’&‘15‘-"9 \OC.Ceme. \5'0

! oloesn‘¥ INCrese «qﬂer "'Lﬂ)"-

Plot dry density ( Pory JVersus moisture content%(w %) and in the
same figure plot the zero air voids curve,

e Ty e L B BT Sy e 3 e ey

2¥S I & Vo.\b‘l.& c‘ncﬂ

e s e A s e B ¥ S i

| Conclusion and Discussion
Owec — 2&. 3o *fe

Poymaximum — 1,&;?2 q/Cm'ﬁ

T M A BRI O P
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Data sheet

__ Can+oven

Group | Mmoia M oid+soll Can Can Wt. | Can+Wet Soil Dry Soil
@ | (9 # (@) (9) (a)

— 2 =50 (4760 BB [ 3\19 | Ed.95

— [3,%9 44a62] 93 (3068 | FY.g9o

s %, 282 wAL AL 30.88 59,42

— [3.2cH5.0b2] 250 [30:95] 2. 53

— 5 |2.280|5-0cq 2 A 30.35 5530 - .
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Consolidation

Student Name: C;S)’o’é, \S\b all) e

ID#: ng-?zolo(

Section: 7

Date: 29/ 7 /201%
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e Yo . 6% 5
== =aline o * 9, a1
AL e e
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P
F
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Consolidation Test

142 g Gs=2.70 H=2cm
. D=7em
A= 38.465 cm
0.003847  m?
Hint:(Div *.01)=Deformation in (mm)
Load= 50kg
- 1::;:: - | Diatl ?ﬁidihg _TI'T'W_'_' “Time ™" | Deformation] ———
0 0 8 75 T | (mm) il Hy e
: 0.37 —
g g ;g 81 0.25 0.50 :g% }‘ '%5 252 002
3 L3 t P )
5 - . = 01.5 071 o .28 1ql;cl 8321 g‘qc:.;
o 2 5 5 == d25 190353805 |0, 393
g - 0 1025 3 2:; —AZ 1953 1532 o.392
3 . Tk : sem—eds 11893515 308 0,385 |
g T . o = L5 [Taquie] s 3505 [0, 3 84
30 0 116 3 : LT"" L. 2821 B 33)
; 0 0 119 ) ?é: E: 1 214 lon3
2 : 0 21 120 | 705 ‘l.';? ggc: % 4253
: g D 123 2400 17545 [ a3 ey ;"1 Q335
: D 124 480 | 2191 [9° 04  1RHE e TR
0 125 1490 173785 [ 9,25 IR 92 i'%qs ?,’3';[?1
Load= 100kg
Time Dial Reading| Time | Time’® | Def i
_ t
r{;r n'gn s;c Div (min) | (min"% ) ?:.::} T T g
130
: s s : 013 J0.365148] 7, 30 1570|103 [6.36%
2 132 0.25 05 11.34 [1%.8%15.01
D ? 30 135 05 |0707107] .35 1%, BTt o },62
- > 0 138 1 1 1. 3% 118,62 [5.95 |o.
. 0 142 2 1414214) 1, g 18:581&.91 [0, 319
0 4 0 146 4 2 N2 18 5w L. BY [S.3548
2 8 1] 150.5 8 28284271 1. 404 12+G9¢ 4.823510,35%
5 16 0 155 16 4 ’I 55 m.t{s /_l.t 28 0!350
30 0 159 30 15477226] ).59 ~|1& &l 4. 24 o, 34
; 0 0 163.5 60 {7.745967] 7,635 I1% 38514895 [0, 3¢, 3
2 0 0 167 120 11095445 £ 1233 G €8 [G, 3¢
0 0 170 240 f1549193] }.¥0 1R .30|G:&€3 |G, 3
8 0 0 173 480 | 21.9089 ,Z%_ 1%. 2714 8o [0.33%
24 0 0 176 1440 [37.94733] 7, Re2& |4 5F 0. 334
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Load= 200kg

Time Dial Reading| Time Time™* -
hr min sec Div (min) INT::") DEanTr::}uon H t ¢
0 0 8 204 013 |03651a8] 9 g I
] 0 15 209 025 5 Q.oq 15 AelL4.29 o3
0 0 30 213 05 [orerior[ T £,9114.24 e 319
0 1 0 27 i - '?1 e 23d, 40 | 30
g i g 2215 2 ERRI W 12 41'._?‘;5 3'1’% g' 3:
o - 5 e e | A AgE 1995065 0.3
e L e
1 0 0 359 &0 7745567 )'r,q :Eq l" .:l 012‘5
3 0 0 2675 120 [ 1095445 % '9{5 :'2‘;‘5 g'éﬁ
; g 0 273 240 11549193 N3 - quq ;: 20 01263
= 2 2158 1219089 [ 2 N B T Y. 1451%.375 [0 461
14 0 277 13343652306 I JT ] '
: 3.23 3.5 |os260
<
Load= 500kg
Tir.ne Dial Reading| Time | Time'® |Deformation
hr min sec Div {min) | (min®%) (mm) H Hv .
0 0 8 304 033 [0365148] 3.6 ;
0 0 15 307 0.25 05 3,0 2/;‘: %. %? 2%@%
g c1: 300 309 05 1070710713 . o8 _14.91 3.1 &, 4 3%
L 1peb Ay Jodis
CAC I 2 24 4o b 5 Sl 3 45 Fan
0 4 0 3195 4 2 e 1 qb '(J|WJ \ 7 "SJ C’o”'
0 8 0 324 5 8 3828457 3. 345 g?"f ?;.!:555 (::»AL,‘?E
0 16 0 3305 16 4 3. 308 | ;
. = L 3 6164513 015 (o 22 1
0 339 30 | 5477226 3, 39 16. 61 12. C,
' 44 15
1 0 0 350 60 |7.745967] 3. 50 b 562,83 |0:Joy
2 0 0 364 120 11095445 3, 4§ 6:36112.69 1©-19%7
4 0 0 373 240 1549193 7. 9.3 16.2312. 86 |or ] 0
8 0 0 381 480 219089 | 3, A1 £.19 [2. 52 Jo.1
23 30 0 385 1410 [ 37.54997| 3. R 5 16,715 g 3|09
Load= 1000kg
Time Dial Reading|  Time Tir!wn'";‘ Deformation| ", Hi Hy R
hr min sec Div {min) | (min™") (mm) |
0 0 8 416 0.13 ]0365148] 44107 [15.R412.1¥ o115
0 0 15 419 0.25 05 a1 1581 1214 16139
0 0 30 422 05 |0707107Lg,22 15, 3% 14.11 O35y
0 1 0 426 1 1 1u2 1534 2.0 o, 1%
0 2 0 432 2 [14a214ju 32 115, 6312.01 o j4f
0 4 0 438 4 2 43 15.62 11:945 lo.143
0 8 0 445 8 |2828427| 4.4 15,55 1. 8R 0,938
0 16 0 455 16 a_ (4.5 15,45 11,33 10 )30
0 30 0 465 30 | 5477226| LhéS 15,35 11, 6% 16123
3 0 ) 378 B0 | 7.745967 h\%S 15.2%11. 55 10,173
2 0 0 487 720 | 1095445 &4« 0F [15:93 |1. 46 |orJo¥
4 0 0 293 2401540193 @93 1759211, 4O Io-70
B8 0 0 295 280 | 219089 | 495 5.0511. 3% 1o Jo
24 0 0 397 1440_|arearss] ¢ 93 115.0311:36 ]o:09q
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CIVIL ENGINEERING

Student Name: s b ML alhy s1e
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Section: ']

pate: 23/ 72/201%
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" Objective
@ Dd‘ermlne. Yhe shar s%encg}l- Pa{rqmderg (qﬁ : C_’)

@ Ddlerm?n& Lk, Iralofy

Equipment
St @ eallihers-

N gfiueﬂf’ w’.Hﬂ o"l L
gf:akof. S @9 Direck shear olevice-
i ® Balonce .

@#rowd

Procedure
P\cc‘,orofmcj Ao ASTMD — 30®
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A=6r6e157 =36 115" |
Sallll_)le Of CalclllatiOnS \'“mm\-: 1.0 4—0.01-_-;0.11—“11\

s V{mm\:*’l#o.o‘} -_;-f&.OfZ.mH'- ::

(_'.-cP\ Tlmm) = 43 U-C’-Oﬂ'lzzo.ofﬁrﬂ‘“ tjﬁ“-ﬁ

on (Kpa Tgﬁfa) L‘, 1(Kpafesid . l ;‘:‘2 :

e oo T 5541 a5 £ =
(ao) (1| 2B 61| 2% £1 tma = bL.aA4 Kea B
¥ nwrrﬂJereﬁ% Sn-  : _

Ty mowt = 165 Kpa |
Shy = P_ = 20%4.21 _ 54,5 Rea |

T=cwol¥320 =22N
-Cl = I&" = -—-___._----1:"9‘”"163 = 5-11 qu

364164 " _ 594152
T=0c.o15+2%60 = %3N “Er:""'—L'"_—_f_———‘,

N 36 ¢ {4 96 6#‘733 E

Eny = £ = 4okl = 109 Rpa A ner1et |

A 3wt _ 000 ke |
bny = T = Eo¥aBl _ 1635 g o |
EXE, Tro =T B |

¥shear slress € - =K 360157 |

T " 24w18
“C"LT' TR 7 Kea = 165 Rea

_r-;-: @,DQ.,L[. i Q‘Q\C‘JD = 52 '% N

52 B0 14,67 Kea
la= A~ 36wEt

-Plot 1(Kpa) versus on . .

Discussion and Conclusion

1-the value of(c & 9) discuss these value (the type of soil depend on these
value). dense Sandl;. _
1 C.=b
T res + Cmatd 8

¢ = 4¥. 4% I S '

7 sh
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load=20 Ke
- -1 i N
#ood in (m_rp_l__Z_Z_O_U load in (N)

on= 5(.‘]. 5

v H(.01)mm| V(.01)mm | T(.001)mm T(N
05| 10 | 0.1 |-0.08E[0.010 Q‘f)‘) “Z‘;}];“ 6““‘“’
= —1 | 19 |©.2 |-c.0] lo.014 11 <R 36 ik
20 | 00 11.61
30 | 2 1. 28 193 -00)100981p].6 3600 (19,91
o | -4 | B tend sovoll|eaisb |y 3600 ;
so_|-55] 43 |95 1-0055(0.043[9G.5 3600 2
g0 | -65| 48 |6 |-0065|0.003[105.6 3600 26:2.2%
70 | 7 54 |08 |-0.0% |0.050 [113.9 3600 22?‘:)7)
80 -8 58 ©. % |00l ©.053 9.,;1‘6 3600 35.0
90 -3 63 <. Y -c.03 |c.063 1%%:6 3600 3 '54
100 -2 68 1 -0 10.063[149.4 3600 qg'
120 0 74 1.'% .00 O;qu- 4 62,% 3600 q%“s
140 4 79 14 o0l OnOlcf T 23.% 3600 q%zfg'
160 8 84 16 |ood |00RY 194 .9 3600 57 ?;,;3
180 } 31 88 118 legld |oCsBay.& 3600 3.y
200 | 18 90 # 1% |0.090]19% 3600 55' 3
220 } 23] 94 12.2 |0.23 |ocYG[%es. 3600 5.0
240 1 271 9 13.4 |02Y [®095 [§o9 3600 gg:gg
260 | 32 97 12.6 le.32 lo.0ay 2134 3600 59.2.%
270 1 35 L 99 12,3 lo35 [0.,099(217. 3 3600 6o
300 | 40 | 100 {3 Yo |o.loe 19920 3600 51..11
320 | 43 100 13.2 (43 |edol [222.2 3600 61.¥2
340 } 47 | 102 | 3¢ |o.uy |odol [724.8) 3600 £9.33
360 | S0 | 103 | 3.4 |o.Se [0.103 DI 4 3600 69 .%44
380 | 53| 102 |32 |2 53 (0492 (2204 3600 _1€7.33
400 | 56 102 | i .56 |o.led | 294, 3600~ |62.33
450 | 63 | 103 (4.5 |o0.63 |eo.l63 |2728.8 _3600 62 .9y
500 | 69 | 103 | % 089 | o0.123 (226,61~ 3600 L2
550 | 73 | 103 | 3.5 |33 |oio3(9224.8 3600 [SNCT
600 | 78 | 103 | & I8 (o103 [294 4 3600 &0 4G
650 | 80 | 103 |65 |0 [o.4=o3 0266 3600 £2 .qu
700 | 81 | 103 | R ©.gl |olo? |226.6 3600 69 o
750 | 83 | 103 | 7.5 o R3 |loqe3 [224:0 3500 62..94
800 | 86 | 103 | & 0. 260103 (026,06 3600 6290
850 | 87 | 103 | %:.5 [@®Y |[0®3 [226.8 3600 67,90
900 | 89 | 103 | o e ol o3 |2£92%L 3600 YT
950 | 89 | 103 | 9.5 [o. %9 |o.(02 |2%4,6 3600 5.9
1000 | 89 | 103 |10 | [¢123 [224.6 3600 62 .94
1050 | 89 | 103 [1en 5 [©.%9 |o:lo3 [24.4.6 3600 672 94
1100 | 89 | 103 [71 o4 o1 |226.6 3600 LYl
1150 | 89 | 103 | 115 o9y ool [20¢6.6 3600 £ 90
1200 | 83 | 103 [12. |29 |odo3 | 2266 3600 42. .47
1250 | 89 | 103 {12.5 [0.29 [e1©3 ]| 226.6 3600 62.49¢
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300 139 3 o) 3223 o0
320 1351 3,2 |6, 48 2053 600~
340 1451 3. Y4 |lo.G9 |o, ;;)?g =
::g 145 3.6 |o, 53 o\ Lg 21q'/’/ 2200
s 953, 0, 56 Jo1 g |50 T
R R LA

: ' i 319 360

500 145| 5 o q] Z.as £ :
550 15| 5.5 o. 98 o 1 200
600 145 6 0.3 o.'ﬁé 3}3 i:ﬁg
650 145] 6:5 [O. 5 (o, 45 | 3109 3600
700 145| 7 0.3% o145 | 319 3600
750 145) 3.5 16.29 o 14y [ 319 3600
800 1450 2 __lo.91]o145 | 319 3600
850 145) ¥:5 10,93 [01L45 ]| 314 3600
900 145] A4 C.H3 e 1us | 31g 3600
950 1451 4.5 [0.33 [o L5379 3600
1000 15| 10| .93 |o 1 LS 39y 3600
1050 145] 10,5 [0 93 o Tg5] 319 3600
1100 145 11 © 9% 1o 1451 319 3600
1150 145| 11,5 10.92 lo 145 | »19 3600

Scanned with CamScanner

S E——————e A S -




on= ] 63' 5 Kpa

v T |B(O1)mm| V.01mm [ T.00 mm

o 0& -o. ok Oo;‘-l %@W:“K?

-5 £5s. ~0.05 |0.05c T e

-6 72 |3 -0c061e 05? ;gg'q 5;66%2______ 30, %

= 38 _1od |-©08 lo.03% 193. 6 3600 —ug_

S 118 165 -0, 103 2946 S 53.3

-6 120 | ¢ 6 0,06 |o 190 -__éq‘ Bson—ﬁiﬁq_

-6 136 | o q‘ -0.06 o 136 OI.'l 3600 ——_%@;3-%3
0 161 1% |0 F-0.08 o156 1300 — —_._(3’%‘11_
0 15 1162 |0-F [-6.05o.i4] 354, 4 3600 qé\. 1
D2 us LA |-c04l0.175 [36E 3600 2
130 L 2 1 196 141 [=e.6l lo9¢ bU13.2 3600 110 i
140 1 23 114 [o. o1 [o.13 654 e 1'—2?3
160 5 228 11.6 C.65 | 229 | 501, 4 3600 1125 1Y
180 | 9 | 240 |1.% [0.69 |o900 27 e m‘g '-25
200 | 14 29 | 7, 014G |o.2u9 507,38 = 0 1% W?
220 | 18 255 12.2 le1® |o 255 541 7 3600 155,63
20 1 2 | 257 12,4 |-0.0Z]0.057 54574 3600 |]54.06
260 26 260 2-6 .26 lo 9_‘60 X?\i 3600 1‘53 39
270 130 | 259 12.3 030 |o5q7 5€69.8 3600 15%.2.9
300 33 265 3 ©.33 o IE65 583 3600 161.9Yy
320 | 37 | 267 [3.9 l|o3Y |28 7[5aT.4 3600 16313
340 | a2 270 |34 |o-420.290 59 3600 185
360 | 45 | 270 13.6 (045 |0.270 594 3600 145
380 | 48 | 270 | 3. |ofUR (0.2 Fo | 594 3600 145
400 | 52 | 270 |4 o357 To. 2 96| 5q4 3600 165
450 | 57 | 270 |4.5/ |0 5% 0. 2301 59( 3600 165
500 | 61 | 270 | §/ ©:61 |0.240] 594 3600 51!55
550 | 71| 270 |55 (oY1 ol Jo 59Y 3600 165
600 | 69 [ 270 | 4 .69 [0.2Y0] £qy 3600 165
650 | 68 | 270 | £.5 [0.6R [0.7 F0| %90 3600 165
700 [ 68 | 270 | ¥ .63 lo.2306] T4 3600 165
750 | 69 | 270 | 9.5 1089 |0 2Y0[| 594 3600 16 5
800 | 69 | 270 | ® ©.69 |l Yol 9y 3600 16 5
850 | 69 | 270 | %5 |0 6% [0. 270 594 3600 18 5%
50 | 71| 270 | A o1 |02 Y0 %94 3600 165
950 | 1 | 270 {4.5 lo¥] [o. 2300 591 3600 1€5
1000 | 71 | 270 [1© [N 0.2 ¥°| 59y 3600 165
1050 | 63 | 270 |10.5 (063 [o.2 YO[ 59y 3600 165
1100 | 61 [ 270 |11 c.41 [c.2 ¥ 59y 3600 165
1150 | 60 | 270 |11.5 [©. 80 [o.L¥O| 5o4 3600 165

Scanned with CamScanner



@ w=6cm load=
# Load=20
A Load =40
X load=60

0 5 i

Scanned with CamScanner



