o Civilittee HU | 3ol di>d www.civilittee-hu.com 0 Civilittee Hashemite




A_/—-%_Bf,)“ Co—tio— go
] 1833204
2
we  tncarfbe puppe P

Duba and Results ffout ! o o= |
e (‘dhwl'(g) Cgr%‘ 5;?';‘ iy ':::'l/
" bl . -3 ..
Lh 3o 53.8% pdase
3 >
F\‘v\t’ \ éo ‘
i . 21,9 qé-?fq -;{,O“I /
£2 5L lé verAy<
30 “
2A |
5 11,86/
C[
5% - /
a .
2.27 .
295 ¢ .29 .
e 3(.‘17 i
Coars {B //.714 8 ./l
sorl| 10.85 ”l5
o5 3007 AP
i I(u/d/"bm 1
§an’)PI( = ﬁ ' / ’\',}r suwel 7 W e :
e gz ot i e
; Mw  #10 M
-——_—__-—- '}.«" - mn
\f\/c e (1,4) Ms M (cr.*i;:j
o ozt
w5 e i -
ril gl = T
2 &7
- 29 o <4
g2l = =) 3lue e
g o BEETEE . 7
o os)é (Rened = E.iﬂ" =
U)C/ N Oﬂ -;
I‘ wa}! A mean C'GI’TZ’CI"I'OU\
>Pec-P‘C grav Y, (T, €) A Packor”
A To/yy] Pgra}ul«r/ o qq4 {
1O 24 _w
Temper p— . qq88
{ ¢ |. 000 4 ’
13 1.000 2 0,qq%?
|4 |, oo L 43 il
g s 2% & AT
2! 5. 9994
Q: a~qqq3
2
biown ¢
mJa °
SampPle OQ = M low Temide 25 &
5.273 7
Mbuw + &3

Scanned with CamScanner



Co QNDT_.GS T O. D_Nmmm

Why Using  vacdm pump (n  ouw e xpenment 2

[0 vewmove atr QQ_‘L@

Scanned with CamScanner



CIVIL ENGINEERING

Sieve and Hydrometer
Analysis

§ Student Name: ae® o2t st 00

ID#: 183330

| Section: ;)

Date: |7 -3 - 2021

Scanned with CamScanner



e i
al<e /

o ?m/j'svs ‘Lo drive H e Wh%’e

el o cla gsi e soil by Cocll @

CO0T5) augf classily cpeurie sorl

¥ W m i
vdie ch cmc(ljsls FO Cfassi/j Q;.,,e 50;[ I'v\‘“a sal‘- and dc_rj

Otm,gj "o c]ﬁ’,}"éf‘m.'vwe Hr\c Q’n‘umJgV o ﬂﬁl"oh'm og'
. Equipment:

So«'l

* ; _
Mechanical S1eve analysis i
) pfylw OUEN  wen'n ’Ad l‘l/)éc/’ LIJ" Hée +# & &
sVenclewrd sieves (wikh i Hlecenkstzes y

C' eani w\ﬂ \9\.’Jg lf\
Mé’c{nami(czj aireu? chretde o

bhalomnee | Pansg
* Hydrometer analysis L)
Hj dtometbar device ’ WC""L":’/ %’“)CUHN et
| wie (,J’ &y

yolume gre C[écj 9{C{§S)

M yel { hlenm 'Jt’r’ ) / Oi's ! loc
! , ! ) fooeo ]

0 ojlaiss et gfs | 2lich O ‘ .
9 ?‘9":’] v (CJ = ‘C)r-d) C

© feresivs

‘ =
M galh 9 Hﬂ:e/ Ao vin eXE e

é\rapuud}'clﬂ Lrivmer
P\ﬁemj/ Llj:\dé‘xu mel’dphoaﬁnd}f’\i f\]y: g ('@“‘r SOJMLEIO"‘
Sod/ Ui
Draw free sketch for hydrometer device and give me one reading at it is.

\ .
AT Gl o | div = s graaoS bor ancn 1V
o : " | o
% = I “\‘A i 9
| \\r_’)k " Ta] olu) Z

| ol 4(((),50.0005 5 ez

1.0 24

) o lo2+4 jocliv
30__.5'\0’% l‘oz4|0t¢0.00052 ,

2
10 el , 20— wEE

Procedure:

Mehanical s1ev¢
My Aromeker araly sis

103 \‘0'1‘3

cwatys's CASTM D _y2!)
(AsTMPD -Y22)

Scanned with CamScanner



| =k | 6
___::; 6889 | 6881 4580 | 3.y
____°_°L 3,45 72,34 12,239 | qq.3944

oAA 04 Ys. Yy Z’H:?.7°f 1377 @8 .224
ofo Aq 3 ZW_O-ZN {2.079| @7.924
AR Y. 4 Y tngs% 12.538 | @3.442
TV gy 150\731276.15 24.401 | 72,389
o o 2899~ [365.1 |3.51 | 43 4q

£VA0 232,54 cal 393,89 |39 .76 40,234
YVY.AT | 5.88 21'»1@.52 41352 £ 4yg

Yir v 3,04 5»/ 122:56 142.254| 59,74y
Y£4.74 .93 f—— Y322.29 |43.229| £y 971
YIAAN oh\ 432,21 | ya,229 o el

Scanned with CamScanner




=g ¢ AP +H=d
; I
g7e1o|
‘ Y N
N}.WN Tm,w_\u m_OO.O £5310' © \N\r Oorr 5 1e ) fea >mmu0+f..r m.Hﬂ.OﬁM.\fﬂ
o Ghie'|
7o'bg ht 37 | goioo|&521®] Gl 1] oua | ST . APy (+1 7\ o\
=
A 2 ) —Q .
ZE1h bh'€ £ |bhnie o| ggz1°9 Eol LA ool 100 AIp s+X+ 7\ Y
o g¢q el 4
72 %h Th iR |bpie'e(gr1eq 1ol oun| 2%C| 1eore AIPA+A 3
gh7©"|
ze'dh bs' h% |8e2°° gezied| Qb oua| segott| 10 ATP ey e A
‘ 76|
2L 05 9¢'bd | hgEo0|gstiere LD %Ly | S0 100" AP+ \
h . . ETOo"|
7515 240 b | preo9 gav1oe b %Ly | 7! 100" € 1 AIP 34407y o
, SETO
Th'e3 " | SEO'G ESHVEl E=H doua | 27T 1T Ap oy o)’
3| V10 1| F2MOD Ty - "y Geooroz NP
chﬁum Ce) - YA Surpeaa
9IME | 131534100 | UOIIILI0D 133WOIpAY (urm )
a b | (wd) 7 |Jodudy, b | asoduo) [enpy _ dum pasdery

Scanned with CamScanner



SIS

*kokok ok H
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ple of calculation: -
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ydrometer reading = 1.0 2 + /pjy. : S
N T3AQY
=1, + o.c00 % .
ot+ 2 1f XY GAAAS
zlol YA 43ATY
V4 q9AE ¢
. Yo F9AYY
**Composite Correcti Yy A9AY
P Lam i) YY qaVA.
— 44veVy
c = (W of water + disp) — b :
( r + disp) — (Wof water) ¥z FIVEY
* ok 2 , _ Yo 49V A
i ’;Hyd{ometer r'eadlng with composite correction applied N 33TAY )
= Actual hydraulic — Composite = R _R, = '“_l—::
Ry 4 Ly 200V 2 |4 2%0,000 5 — | YA 33TV
= Y4 33909A
o = | = ool Y. 3901A
**** Effective depth of hydrometer L (cm) — from table V-£ = (Yo YH)
Ib.9 <m - chued sff":sz‘ﬁ:‘f{‘ﬁi g 6%
**#%% Valye of (K) from (table V.V)
o223 T2 26
k 2 2012573
****%* Diameter of soil particle D (mm) = K*(L/T) ~.° hint: T is time in minutes
z ©01253 ' lo.d _ o oMY9 mm
4
*x**4%** Qo] in Suspension
Note W=°¢'g GS=VY.Y Gw= 699687
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TABLE 3 Values of K for Use In Equation for Computing Diameter of Particle In Hydrometer Analysis

Temperature,® Specific Gravity of Sod Particles
¢ 245 250 255 260 265  [am0 \ 2% 280 2.5
16 001510 001505 001481 00457 001435  00M14 0013 0.013M4 0013%
17 0.01511 001486 001462 001430 00417 001306 00137 001356 001338
18 001492 001467 001443 00121 001300 001378 001350 0.013%9 001324
19 001474 00149 001425 00403 001382 001361 00142 0323 0.01305
20 001455 001431 001408 00138 001365 001344 001325  0.01307 001289
21 001438 001414 001391 001369 00148 001328 001309 001201 001213
2 0.01421 001307 001374 001353 001332 001312 001284 001276 001258
2 001404 001381 001358 001337 001317 001207 001219 001261 001243
24 001388 001365 00132 0013221 001301 001282 001264 001246 001229
2 001372 001M0 001327 001308 001286 001267 00149 Q012N 001215
Vil 001357 00134 001312 00191 00112 (0O7B3  00f285 0028 001208
27 00132 001319 001207 001217 001288 0013 00121 001204 001188
28 00137 001304 001283 00164 00144 001255 001208 00Nl 001175
2 002 00100 00169 00149 00120 0012 ooues  0OMA 0.01162
%0 001208 001276 00125 00126  0ofa7  00ng  00M& 0.01165 001149
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S
TABLE 2 Values of Effective Dopth Based on Hydrometer and
Sedimentation Cylinder of Specified Sizes*

—

_ Hydrometer 151H Hydrometer 152H

Readng Depth. L, cm Hyd sdng | Depth, L, cm ’Rd‘ead""hg'e e
1.000 16.3 0 16.3 31 112
1.001 16.0 1 16.1 32 11.1
1.002 15.8 2 16.0 a3 10.9
1.003 15.5 3 15.8 34 10.7
1.004 15.2 4 15.6 35 10.6
1.005 15.0 5 15.5

1.006 147 6 15.3 36 104
1.007 144 7 152 3z 102
1.008 14.2 8 15.0 3s 10.1
1.009 13.9 9 14.8 3ag 9.9
1.010 137 10 14.7 40 97
1.011 134 11 145 41 96
1.012 13.1 12 143 42 84
1.013 129 13 142 43 92
1.014 126 14 14.0 44 9.1
1.015 123 15 138 45 8.9
1.016 121 16 137 46 88
1.017 11.8 17 135 47 86
1.018 1.5 18 133 48 84
1.019 1.3 19 132 49 83
1.020 11.0 20 13.0 50 8.4
(A.021) 21 129 51 79
1.022 10. 22 127 52 78
1.023 10.2 23 125 53 76
1.024 10.0 24 12.4 54 74
1.025 9.7 25 12.2 55 73
1.026 9.4 26 120 56 71
1.027 9.2 27 11.9 57 7.0
1.028 8.9 28 1.7 58 68
1.029 86 29 1.5 59 66
1.030 8.4 30 1.4 60 - 65
1.031 8.1

1.032 7.8

1.033 76

1.034 73

1.035 7.0

1.036 6.8

1.037 6.5

1.038 62

e —
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Exp.Title:
Liquid and Plastic
Limits of a Soil

Geotechnical Engineering .

IDNo: 133330y Lab
Data and Results
PLASTIC LIMIT. : A
Table \ )
Can Can+Wet Can+Dry WI v an =
Trial Gan Wit. Soil Soil w : U3
# t | @ | (@ (9) % _|085+321+ 7
\ \a roay vy o0 rY Ay 30.85 3
¥ Ya YYY FYAY Y 31 _ 30‘:,7,,/ Y.
v ra Yoy rr.ay Yo 30. 43
W%avc =30 74

Sample of Calculations and Results

g -32.73 w00

Por Hricd 4= | 3.5
wc%= _;;!_"-’ # loo'/n = Mcqn+wal - MCaMJ-JE wloo ' = %32.0[3 — 2092
5 Mcan +drg = Man o,
| eEra B S,
PL= € We - 2085+ 3 4+ 20.43 _ 2534, g
AN ol

#‘oﬂ We 2 .
-:auefcgc o —ﬁ We f ..
hat is the P.L of the soil sample? ) sy 5
'“: [ WW COV\"‘QM‘F YY) */.) where 90”’ Skdfl’ﬁ l'»o elr\uygg 5err’n"sorf’°’ 5"“’-}—.@ la
Pletshic shade , CaS@ramc&’ e Igiyxé‘.l’j‘ i as e weer coukent ok -U‘qukl‘.o“ ,H".refq-

of soil Just arlimpes when th’s Ca«f(’ﬁ.l”j volled oub bo  acligmelero. ' - |
LIQUID LIMIT: 2w (172°) . ‘& -
Table ¥ |
Can Can+Wet Can+Dry 2
Trial Can Wt. Soil Soil Blows w
# # (@) (9) (9) # %
\ ob Yoy Vi Ay BAY, Y. 5o.0 2
X 1b r..a oA £1 £4.As -~ 45 .70
Y b r..of4 vroai 1. AY v Yo- 59
£ \Yb Ty £ 140y T T 39.92
Sample o P Cq}cgfcd\ims emnd Résw”'“s
?gf l"ﬁd' |

Mo d - M@M+J@ wl/,

\NC z MI.U %Iw l/l =z
M Meantedty - Mean

21299 - 5%.29 4 oo,
A7 =08 -
5% 20 ...'30\5:7

= E0.0Q'/-
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A) Determine L.L by using multi-point method.

a M 2z 25
LL z %3'8 l‘/'t
B) Determine L.L by using one point method. |
ey o112l | 02 o121
L= [?5_] = 45,70 25] = 45.29°%
Wny W.. = 58.41-M9.8° gjooy, = 45.7° 7,

'= 2? Hq.g‘o'—gOOqﬁ
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Procedure [ _psTM )]
i ke ASTMU —1R2T ===y —" 4 sie0€ f
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caynpeic e o e |

Data and Results

I/‘,,Ag]
[

A 5 ,
i /’y-a« ) F) ﬂ--gf_fr,\'?u\r,'

J cired aolleck csample

ccaynOle oJ &y ey € Z
Table ' ./ [vje a’r} Jen

Jio o | vep

Group M, Mi+s Can Can Can+Wet Can+Oven
# (® (® # Wt. Soil Dry Soil

(8) (8) (2

/ 1 ]rn\v I zvvr] Al T.At 1YY .0 Vo. Ao
[ Y /rww ’ i‘hOI \YB Al Y. 4. 1Y YE
Fr ,rm ’ o.AvI oA RA ITY. . 19¢.9¢
f: lrrn / o.to, B4 r..4q VAY oo FART

2be Poreoch,
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Group w Pwet Ppry
# % (g/cm”) (g/lem’)
\ 17.69 | 1.6 .34
Y 2.4 =p) [
Y 24.35 |\.2% .49
¢ 31,02 | 183 [« o

TableY: Zero-air voids curve
Determination

Group W % PDry
Assume
# >omc (g/cm’)
\ Pk EE
\ 2) e
v 32 (. 45
¢ 373 [ 173
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Sample of calculations

Hint: volume =4¢{cmAY

GS=Yy
Pof sample 3 % s . .
woe 'l = Mw w l0o'7. = (379 — LR
e 1. id.aq = 3 22 |
oJen L7 7) j
.83 j/(m :
231
Fyo2 Mmes - Ms = 50—_}:_7;_:;__
wej ___,__\7__-’-——— T
3
P = et - . B8 l%qjlcm
dr we | — 9,35
~J |+ Wl |4 0263
cssum € sl = B4
=
= 2 Pw & = | 4 2-7 z "‘45 j/Cm
i
=2 32 + |
CS\sV\J_f.I 2-:1,»\1’ =]

Plot dry density ( ppry )versus moisture content%(w %) and in the
same figure plot the zero air voids curve.

Conclusion and Discussion

Owc 26' 35, I‘
poymaximum |+ 49 g/em? 9/5,3’9 '
vredX .- —
ey |\
Lulapy w'c y.

Why the value of dry density will be increase up to t i it wi
be decrease? As Me waber conkenk increse ff,\e Pf;%?lae)gn:lgﬂlgl'{;er; S aberfArs
A Hem which Fend ko moke Hae particles &lsier to move (Lubricule %%-uje ezl
e \l < %/ cly

cfguined, 1= . ;
ceorenk ik lnkg aberser con Figuebon . Apgye weker ophmum (0Ph) o wyul

f,a", {:an’"“-’,f'g (v Hae l"ﬂc)ch«:Jmc/ sine® VW< Pg Hﬁ?cjg c[sy;g}j El@*,‘ﬂ’_slﬂl"’S lft) (@p[q;e

Wb o Fhe cleniby becomes bo ik linh Gulue and i cloesnt imcmasngah;g;q}fqu (2
nr.
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Name : Cloio 0 Exp.Title:
Ve 2 p.Title:
J,J'—'Z'B-J ' ) Field Density Test
DN (833304 Geotechmcﬂl}?ngineering
Data and Results
Table \
density= \.rYV
weight of(bottle+cone+sand)before= VELA
weight of(bottle+cone+sand)after= £.17
weight of sand in cone= Veteg |
weight of tray= I
weight of tray+ wet soil= Yot
weight of tray oven+ dry soil= YreA
Dry density in lab from compaction
test ), £4
Sample of Calculations and Results et ) o Sens'hd
() i e e e weighk o B (bottles
; ; 5 o + St : !
Volume=(‘;‘;iz::‘/dﬁjjﬁgle_i;;i} of sancin @) /’me ()
2qag - doss = H° [i454. 01 <™
= e !
o |34 |
w - ‘ i H
c% Mk—-Ms%loo/. . a/r __uuejjlﬁffaﬂfo“)%
% Lo P b uue;gln%aﬁ/fﬁ* 5 i
(peight o g = WTOT T )~ L il e
wef -'Wbﬁ’ﬁyﬁLc/@ — e UF St |
“Total density= , . |
/Msad’(ampdﬁh’cj = (uual'ﬂ b wet go"‘*@ - S b Lfﬂ ) //VOJ:M?
N (2544 - 235)/1454.0! = 1,588 517
Dry density= =
Pt . 1,588 :]HZE? 2 ’ij
—_— ———__—-’- -
|+ we |+ o 1138
Ros oy Bl _ 14259, 100 2 ( q5.4% 7. }
./Urj leh (.44
(9 544 - 135) _ (230% - 135) 4007 =l IS /"J

T R B« L35

Scanned with CamScanner




Temp(Co)

Temp(Ce)|Correction
factor
15 1.135
16 1.106
iy 1.077
18 1.051
19 1025
20 1
21 976
24 91
25 .889
26 .869
27 85
28 832
29 .814
30 N
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Dala and  Resulls
-Dr-Q(m Temp , 23¢

L= Aem B Cem3) = BEARTE

I ¥ o.9995 4 j/cm?__, Prom beh le ot lemp 2 22 ¢

Meaiss fAu Ho-H, @L{(AWE)

- @ Ha K __
Group #= H Lem) Ha (em) ﬂjﬁ;@% (sz’;";’ (cm?) hem) (a"n;;e )
2.9 53 713 30 4.9 20 <
| 2!11 O’gg
5 1184.88
31.9 5% 1e2 K e
: (590.87 26.1
g0
587
3 31.9 5% '
Nass 2 il—-’é———"
oF Caleudethions  and Resudbs (for greup(h) R 7 25— " 75q354
Sample A

o166 emlsec

K = @L = :7,(4'—7%'*’? =
AhtE 2R . 4GY66 26, | 430

|66+ © ‘83-}0-’85 0.12?8 cwm Isec
e e e e

n 2

o 93 % 093l =

—

k@ ro = k"wﬂ'ﬁbd -
D,_-,_o\clgl

0 Bros bable o kempr 23—
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Hin all feport must be print out and solve it manuaily et accepted word or
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> Dd-carmmca l‘l-\e C@eﬁﬁ\dey\" & f_ Qfmdh’) ‘ b

- Voids (‘djio (e) Compressidu \\fdek [Ce) rccampre;ssah il exr (cr)
Precowsolncl:x}'wm Pressdre (G’C) [ c oebPiciont obf Pumabﬂ "_9 Lky, MV,T\I
Yo De}efmme Fhe cCocPlicient o‘pf consolickthian and 0.Cc.R

Yo O(J"élfm'rme Cvy bj rwa r‘ne]*l-\oo’q (Cmsa‘gfwcj(, "ijlor)

Equipment

P') | cuds (143«) 4) shop webe h

2} can 6y conss b clealioe

bes F qppmm}us (a domeber bes Fer )

2) badanc e

Procedure
Jou besk, ASTMD - 24573

Co ﬂ;al o’
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sjample of calculation

Stresspa)= PIA

Hs=Ms/(Gs*A*Pw) e.= (HeHs)Hs J
_ 2o - 1398 - 50 % 9.8 _
> Jgs ) 13.94 o. 003344
S | 27501.94 KPq
12.94 wmwm o3 - 5128 MPy
= .13 MPa
Hf=H, deformation Hv=HgH; e= H,/H,
5g4o0l = 1%-‘42——f3-‘?¢-’: 5.4Y¢ s iy . 7 15N
=07 { 3.9¢4

1q.42

5-! “fj
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YT :
e g Gs=vy. R
A= YA.£10 em’ DD
CoaTALY m'
Hint:(Div *. . V)=Deformation in (mm)
Load=
° kg
i Dial
T"f'e Reading | Time | Time™ | Deformation Hf Hy "
hr min sec Div (min) | (min"*) (mm)
! . . A oA cAY .YV 0,58 19492 | 5.46 |ou3q
; § . Yo 1¢ . Yo N oY 1934 | 5.4 .39
. ’ A 19 .0 A o. 49 1931 | 5.35 |o.33
: ! ; Vit \ Voo | o034 19.2915.28 |oze
. Y . As Y K3 0.3 9.2 | 5.24 lo. 38
¢ Ao o ¢ ¥ o o .86 Y [ 5.8 | o237
. A . 4. vo A Y AY 0. 91 1999 | .13 0137
. V1 . LY Ikl £ s 0.95 I9.05 5.09 36
. Y. . 19 Y. o A o949 19.0! Bios o34
\ v 4 1Y ¥ ‘A7) l.o? 1$.98 | 5.0 2 o 38
Y . . Vet Y. Ve Ao oy 1294 5 o134
$ . Yo Yg. Vo £4 o4 1544 | 4.98 o3¢
A . . \RR 2 tA. Y14 i od 12.93| 4939 14.34
Y¢ . . VA V€. TV.ao l.og 1g.92 | 1494 033
Load=
V. kg
Dial )
Time Reading Time | Time™ | Deformation | K¢ Hv e
hr min sec Div (min) | (min"") (mm)
; . A V1o AT K N 12.25 | u.d | o35
. . Vo 1Y . Yo <0 |\ g 1283 | 4.89 |35
. R r. Y. .0 Al v 2 1%:8 Y.y a35
- ) . Yy ) Ve 23 8A7 | 4Bl | o34
. Y i Yy \ ). 6) .29 1233 | 437 | o3¢
: p : T ¢ ¥ ia [0 2\ 1269 | 493 | o3y
: A . \ro.o A Y.AT 134 864 | 448 | o34
X ' . Ve " £ 0s oY 184 | 167 o33
. -y - vy Y. o fA 144 \8:56 | 4.6 o33
\ 1 . VEA0 s AL 1,49 1351 | 455 }o.33
- - . oY 1Y Y. 40 K52 1313 452 |32
: e Yi. Vo ¢4 [, 55 12951 Y49 lo.22
¢ : ) P £A Y443 |.5‘8 [9~'ﬁ- Y. vé ©.32
:: : V1 Vet | VAo Bl 18.39 | 1.93 |o.22
)
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hr T"T‘e Reafiing Time | Time™ | Deformation Hf Hy
= T sec Dby (min) | (min")| (mm)
' : A \V. AT oYY
. . Vo \Wo P . L 8.0 | Homy
. : o — ' : iy .75 18.25| 4,29
\ VAT \ - T .2 | 1,95
X . AR .82 817 Y, 9
: : ' RAER Y 1.6 - 83 1502 | 94
. : ; 18Y 0 t AR 193 18.07 | 4.1l
: AN A Y.AT Laq 3.0 | 405
. T4 : Ys1 0 11 £.00 2.079 17a3| 3.93
; L ' ¥ie Y. sih [ 2.5 1985 | 2.9
Y & \':"\'oo \1\: \V' v:a ~£ R
: . . . 2.34 17.65 | 3.7
AR Vi Vo £4 2. 39 19 .41 2.5
:,, - Y::: ‘i/\. Y449 2. 47 17.58| 3.42
. YYe T1,0¥ 2.43 17.59] 3.1
Load=
°..kg
Dial
Time Reading Time | Time™ | Deformation | Hf Hv
hr min sec Div (min) | (min"’) (mm)
. . A Yo. C AT Ty 2.5 3.5 | 3.5Y
5 1o Yov . Yo < 0 2.53 13,47 | 35l
. . T Yoo .0 ¥ 2. 55 (345 | 3.49
. \ " Yo \ Yoo 2.5§ 1742 | 344
. Y ‘ 1o X V.68 2.62 179-38 | 3.2
¢ 2 Y100 $ Y o 2.8 17.34] 2,38
) A . YV. 0 A YAY 2.3 17:29 | 2.33
| 11 . V10 1 00 2.34 17.23| 3.24
0 r. ‘ YAl r. o tA 2.85 17.i51 2.19
\ . Yan 1. v.ve 2.94 1.cH| 3.08
p . . Y. VY. Y. 40 3.1 149 | 2494
t . . T4 Yi. Vo ¢4 3.19 16.81 | 2.85
A i g ryy £A. TRT 3,29 1643 293
oy Y. \ vy V6. YV eo 2,31 16,69 2.43
3




Load=

‘u-'kg
] Dial
T"f‘e Reafiing Time | Time™ | Deformation | H¢ Hv e
hr min sec Div (min) | (min™*) {mm)
. A Yey o ¥y 3.4l 16.59| 2.63 | o.19
. . Vo Yig ' Yo N 3.9y 14,56 2.6 o. 19
: Ve ey £ AA .47 1653 | 2.57 |o.g
\ Yoy \ Y, 2.5l 1619 | 2,52 o3
. Y Yov Y ), 2.59 1613 | 2,47 o 1%
£ riv t Y 2.£43 1639 | 2,9t adl o
A TV. A YAY 3. o 16,2 2.34 odd
; 11 . YA 11 £ o 2.9 16, 2 2.24 e l4
: Y. . ra. r. o tA 3.9 o1 |20y 65
\ . £.7 1. Y Vo Y.03 15497 2,0} oY
Y Y 1Y, Y440 a2 598 | 1.92 oy
1 . . £VA Yi. Vo £9 T 1532 | 1.846 o3
A £Y, £A. ASTLE! y.?2 15.8 .84 o3
Y . . £YY Vg, TV 40 Y. 22 1598 | 1,82 o173
Cv
Final Height Avg. Fitting Time (mm'/min) from
Load Height of Final voids | Height (Min)
voids
MPa Hg (mm) (mm) ratio (mm) t.. t.. t.. t..
o3| te.92 y.aé 0.34 a.4é | 5,74 2.5 143.9Y |37.44
.24 | 1%.39 Y. 43 ©.22 18.46 9 1y | 82 (.22
0.5 17.59 3,41 o, 2é 17.98 B"?é gi=, . 0.3
1,28 | 1444 2.93 0.2 703 | M [ Jo | 093 |2l
255 5.343 1.8 2 o173 4. 24 20.25| 20 | .85 o b5
Cvaverage=
D139 524009+ @S BB o
gyl 122 0.3+ 0.2l +0.65
[o
CVoparage # 1:47 o’
A
o
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e figures shown must be very clear po; ) .
te CV%ur L points, how works on it, and show me 1 details how to
JFao = "wy&J’J1 fo Cuve  _Mab(
C' J 2 o|8“‘8 l-“ 2
Fag
50 Kg 15 (min%3)
0 10
0.5 i o 40
0.6 *\
£ o7 {\
5 08
E oo
NS
(-] 1 .
a \ =
1.1 \ B S s e S
1.2
el W
J/l/ 095 ’
*g qs;’“"qls . Cv z 0348 w19.46" = 13.9Y _mm®
(o0 . ¢ — T
] Yw 5.7 e
i = 2.1
Ly 4 But 5§ min
2 .03 mm
50 Kg t (min) P 3
-~ z MiA
0.10 1.00 10.00 100.00 1000.00  10000.00 L‘ Y
| 05 , Fo Yuhb, 14
JOLO‘:S % 1 Umitin
\‘__'__,____‘\_ : e = = " . 1
Eo7 - JK K ap e
E : | | derot?
J__ c 0.8 \ jx
- <8 , . A d
-Dé ¥ \;\ G/ b o —+ 100
| 083 E 09 -
! S A\ C
8 1 \:‘- petHl 2 0'53 4, ‘ 103 < 0‘-83
i | Awee | | n i R peaitey
: \.gg 1.1 2
J 1.2 . zququ
i " Ny 4 q‘\fxw _‘Tb_;p
vl &0 ?
‘,ml'm VHY‘"‘A \' 1 1M

3.4 mm?/min
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%5 (min%%) |
i

20 30 40

-
w
1

Deformation (mm)
~

1.6

———— |
1.9 _ Hq?-
[+ em l’qo Y 3 v lﬂu

= | .15 =
D = 1.é5¢ TTao
3 = T
e ZM
a9
Z %- Q_.'ﬂ | Vﬂm
yn A
¢ (mi
100 Kg {min) i T
0.10 1.00 10.00 100.00 1000.00 10000.00 )
1.1 Q_\ - V' min
. ~ 2 16
o,
Ao q_l_z \*-. — T 11 = bfrl ¢ 4 }‘\ 4 U“é‘rl i
M= \ X
E 13 =
i E N )< < O\%SCm
ss 2o N il
;.3qg1. 1 Al s .22 mm
'.O_ 15 i T
@ suy
= iINSK dso 5 oot cheo
16 SR =
' \\\ [~ 2
17 N , 1123415
g p" = , SR
dioo Y _zh T 1dmia 2
\\66 R
& IL{ - I.gcf i Ym
¥ o©

A H?' 1|£2' = L 2
bsoaldmic  cv 10047 B" s o 97w 18660, 11022

Yhgo 4
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200 Kg 93 (mint5)
0 10
1.6 1 <D 30 40
1.7 -
18 1%
E 1.9 -
S 2 \
B A\
21
.gz.z VA
PP \ [
23 IR T
25 \l :
)
l‘a's ‘155__’_| : -
BT ‘ 5
q0 i l.‘sg’bt"S 2 |78 cm Cy ,(3:_248—& }7.9% e 7”“(1 ' mam
\’116 G, 75 min
Jhoo 2 2"1
Fao < 5.9 6
200 K -
g t (min) . 3 i i
160.10 1.00 10.00 100.00  1000.00  10000.00 Foo 4 min
= 1.7 - :
‘4; (\.\\\ be » U4 214 M,
T 1.8 !
E ! IC LT i
E 194111
: “ ; | o 1.3 mm
= b _—
£ |
> N 24 .1/
"‘f"g CISD;I.<34-‘ z L mim
5 =22 ==
2.3 q |
T I_ 2 20 min
24 LY — 50
/ N P
;,h“f 2.5 ) & g A Bl 17:98
\ Y /00 Yyg 20
o ¥ ¥ 1 L 0
\}\"W b G \{\,qa ] o!\-gﬁmm
e min
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to-B (mln°.5)

20

(
N
©

Deformation (m
W

ot
(V)

™
N

Cv 1 o.?,llg’«ft-llﬂ.l??’ =013 w2

Y iuy min

t {min)

10.00 100.00 1000.00  10000.00

SVAS)
on (mm
sl B

)

Deformat
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1000 Kg 10.5 (minO,S)
i 0 10 20 50 w0
35 -
= 36
E
E 37 \\\
§ 38
g 3.9
s 4 N
a \
4.1 :
42 \ [~
42 I
e 5D
g 2.2 :
(Fo s
D : 228015 = 2:53 2
= 5 mm
o .84Yg & 6. 21 b 15
\j’}./ 2 k.5 Cv 7 A
)—-qa 2 30 ] 25 VV\I.V\
1900 kg doo 2 4. 18 mm
t (min)
o v M
0.10 1.00 1000 10000  1,00000 10,000.00 o ol
-j,_ (43;4 "‘k—? . } B }: 2 2 \4%“1 z‘lﬁmr'r\
3,49 3.5 .
-E'-3.6 —1 — — X , . .G cm
E 37 i y
”1’?8-5 3.8 . - . | Ao 2 2. Y9 mm
““Ea e deo 2 4184 249
Snlitad Al
5 2
P - 4_4.'1\ -1} K* z 2 @35 : 2,849 mm
Y. 18 4.2 o
4.3 N boo 2 22 min
2
OV N Y+20
e PR 0 2 i
we T ¥ Vo 2 ©,45mm-Ima
el
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mpute the value of CC, Cr, and maximum past pressure value in clear steps.

0.4
B S 1
cr | == g
003 \\EE\;\-N\\J 5 Bise*‘al’
\ ]
% § }Q\“\\\ Ve
Z0.2 —
? i
> Es e et I 7% 1 24 /4
0.1 j
0.4 == 100
0.1 Qv &£ ‘&‘5}4‘ 1.0
&S Load (Mpa)
o \.‘"(b.rg,o Q
T
(=4 32 = @ '12
Cyr = D= z 036 -
j T oo (2028
Loj&f* 2 (o« 13
\
b € =z el ":’2—
De - ) Q s O ig 3 &y 2%
Cc * —x- iy 5
&y Loy 2_‘5_)
o324 (47
o 3
e z - € 9

: st befw 28

bt ecker line

aw:J e }Ma}-
af’ |ov"'“/
()o(H""‘

\' ) Pc_
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CIVIL ENGINEERING

Direct Shear

Student Name:  »—foi G

ID#: 1332204

Section: !

Date: 4-5- 207!
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Objective

Bebermine Hhe shonr

D ebermin & T E . Tras.‘c]dcd

Equipment

sl—rerwﬁLk Pewramelers (¢, c)

\) Direct sheey device é) callibers
2) Loctd s ) pedance
3) Wwowel A P.'“eo/ with sorl
"4) mol d Qé) P
S) :jt'ajgc‘tj e
Procedure

= 20
Aaorcl-'vg bew A TMD -390 »

Hint: nearest all number to two decimel

Cload=DIV*,.:\*Y¥: 1 | N
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I=1cm

w=1cm
H v T-—2ble()): load=t- kg
W ¥ L HCYmm | V.o Ymm [ T.: - Ymm | T(N) AC(mm) | 1(Kpa)
- \ ) ks o.ool 9.2 2 400 o4t |
= e ks o.2 —0.0Y o.ol 22 3400 f.”
T 5 \q o3 0.5 | oo | 413 2400 .41
= — " o4 —0.0% | 0.024 | 592 3600 15.%9
e . ve 0.5 ~0.0M 0.034 | 4.3 300 20.98
L &t v o.b —o.0oM o.0249 25.% 3600 9283
V. -r io an "OAO% O\Oqs qq 3@0 2?';’4
4l al €4 03 -0.03 o049 107 .3 3600 294
i. -Y of 0.4 ] 0,059 | g% 300 33
Yoo -\ 09 \ ~o0.0| a-OElq |‘2q-3 Ago0 36.2026
Y. \ 10 .2 0.0l 0065 43 3600 | 39
V¢ £ V. .Y oo\ .07 154 200 | Y272
. A Yo W4 ©0.08 e.0d5 | 165 2600 ‘15.82;
YA Y va 1. 8 6.3 0079 | 173.8 3550 43
Yoo \A A 0.1% o0.08l VBT 3600 %‘q.i
YY. Yy Ao 2.2 0,23 0.085 183 2600 62.26
Yéu YV A 2.4 o 24 &6.0%4 184, 2 Béoo 52
T YY AA 2.4 0. 32 °.0%8 143,46 3600 | 53.98
V. Yo q. 24 .35 .09 (A% 3500 55
\} ¢ q) 3 o.M o.09l Qo 2 3bon 55,41
rY. £y 9y 3.2 043 0.092 | 9202.4 2500 54,22
qy 2.4 o477 0093 | 204.6 3600 56,33
ré. LV 2= =
o, o094 206.3 5
. 0. it 3.6 0.5 -
0153 o094 2068 3600 5 3.4
A, oY a8 2.% _
01 ¢ Y o 56 o.0M 206.3 2400 53.4Y
t;- 1r qi \‘lle °l5g O.qu 4205‘8 3@0 52\““4
- 14 q¢ 5 a. 69 o .04 206.8 200 53M4
°;‘ VY Q¢ 5.5 6.33 o.09Y 206.% 2400 cAM4
2 VA q¢ 6 o .48 OIOqU’ 20‘-8 z)@o Gj‘qv’
:o A ¢ 4.5 o3 0:09Y | 206.8 3600 | 53.MUY
Ve A\ 1g 3 018! 0094 | 2068 600 r;:\::
vo. AY tH 25 0.%3 o0.094 | 2068 2600 go] ‘q»,
Aee Al q¢ ® 086 o.09Y | 206.8 ?joa :5; .DH
Ao+ AV ¢ %5 o 34 o044 206.8 36co e,
1es A4 it . 0.39 ©.0aY | 206.8 | 2600 c31.4Y
90, AQ L 9.5 0. 39 0094 | 20648 2600 53 MY
Yooou Ad q¢ o o\ 89 o.09Y 2063 3602 fé:;:tz’
Ye0ou A4 L3 6.5 0:89 o.09Y 206:% 380 ’
T A4 tH 1 o84 0094 | 206:% 3600 53.4Y
Yyo. Al q¢ 1.5 089 0.094 | 2063 2?0 53,y
VYoo A4 ¢ 12 084 c.09Y | 2063 e | BF.MY
Y
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"—_'_————-——_—___——__‘_'—__—'-—-———-
—-———'—'_'_'—_-__-_——____

Table (Y): load=t- kg

RSN
L H(\)mm | V.- \mm | T..\mm | T(N) | AC(mm) [ 1(Kpa)
i = T] o —owe$ | 0002 | 44 | 3600 | 1-22
Y. -\. V| o2 ~o.) | 0eed |1ny | 3800 y.2%
r =i Y| 0.2 -o. | 0042 [gq2.M | 3600 25.67
£ -\ ov| o ol | 0052 |ud.M [ 262 | 31,78
ki = 1| o5 w0l 0064 | 1468 | 3soe 39.11
s -\ V| o6 -6\ 0.093 | 1604 | 3602 | Y44l
X: -4 AY| od -0.09 0.082 ||g0-4 | o0 5o\
A -A AY &% _0.0% 0.0 839 g4 | Zéoe £3.39
9 | qy o4 -0.04 0.09) |2024 | 3goe 66.22
Voo -0 L\ [ -0.05 s.099 |23 | 3600 5d. 2%
1Y -\ Vot b 0.0\ o104 00%8 | 2600 63,56
Vi Y Y oY 0.0 o112 | 246 | 36ee 6% 44
" 1 nwal| né 0.6 ona |18 | 36 7272
VA 'Y VY1 13 o:\? o128 | 2372| 3éoe a4
Y s 11 7Y 7 0.4 o 13l 7%8. 2 2600 %0.06
YY. Y wo | 2.2 0. 2 on25 |293 | 3600 | 32.5
Y. Yo wa| Z.d 6.25 5139 |32058 | 3boe %494
Y R V6 2.6 0. 3! oMl (30,2 | 2600 sbi 19
V. ve Ve 9.9 0.3y oadi |310.2 | 2600 YNE]
Yo Yv V4 2 0:34 oMl g2 | 360 g6 1
Y. £\ vee | 2.2 oY) o4l |=z6.8 | 3éee 32
re. £ Vet 2.4 oMY oYY |3148 | 3o ®%
T £tA EX1 3.6 o483 oMY | 348 2600 8P
YA 0\ V16 2.3 o.5! oYYy |3¥8 | 3600 2%
R ot VEL v 059 | o4y |38 | b0 83
§o. 1 Ve 9.5 0:+4) oYY | 3148 | Zéo0 B3
o0 11 V64 5 0144 oYy  |314.8 3boo 38
oo, vy Ve 5.5 o7\ o UM | 31438 | 2600 38
1. Vv FX1 é o34 oYy | 3168 | 3eoo 28
“o A- \EE 6.5 c% o Yyy | 3143 | 3boo 8
Y. AY V6t 7 0373 oYY 348 | 3600 55
Yo At VE§ 4.5 084 o 1Yy 2148 | 2600 33
Avs Al V£ 2] o036 o4 | 3148 2500 35
Ao AA VeE G5 0.8 o dy |48 | 2600 38
4 AA Vit . o33 oy | 268 | 262 95
0. AA VEL a5 PRy o] PR 345 2500 88
Yoor AA \EX jo o.3% o. v | 3148 2,400 RS
Yoo AA V1¢8 10+5 0 %% o Y4y |31468 | 2ée@ 2
1K AA 188 ! o %8 oYy [3148 | 360 25
110, AA 1§31 1.5 3% oMY |38 | Zéeoo 56
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|

Table (*): load="" kg r’/
P
= - 1(Kpa
H |V H(.- )mm | V.. 'mm T.--\_nj_rg__T(ﬂ)___—_A,Q,(mm)—_%‘
). -y £ o.l —0 03 0-00"', 6\% ___2_%‘_’_02‘;_-___2—-;—'-—"_——
Sl e et T oty (195
f . B e . 70, 3 ____'____——
Y o] ‘.Y O 3 (2] 05 (o] 032 _.__g_g__—-___é—g—o-z—_-—%
£ -0 TV _ 005 | 0,042 105.6 | =2
33,8 | 360 | 2P
O -0 v 0.5 —01 05 a3 | 1 et e T e 12
— 14 3400 | MT° |
1. -0 A | o6 ~0.05 0.08 __!____2____;2;;—-—-— T
Y. -0 1| 6.4 -0:05 o-096 __._Z_'_l.:-———_-—‘—;-z;__'—zﬁz—_
N -0 Ww.| o3 e | onlll . | BB e
=T pnl e 04%. M | 3¢%° | G
Q. -¢ \YY o9 -o104 OH _______,__.—__.__é;——* 8215
Yoo E \Yo I -0.0% 0,135 __Z_ff__q_-—-——-—%-é;”“"ﬁ
1Y, -\ Yo 112 ~orol O\‘Sé 3‘1%5'2 ___,t‘:,:——"—._l—o——‘;‘_7_“2'__'d
V¢ Y wr | M o0l | 043 __3—9_0__5———__3-—-———*—“—‘4—7%7
Ve 1 YAA Wé P-4 o183 Yl3.é | .__—————gé———m““
0,2 uvo J6oo | 12627
YA - Yoo ||3 00\ _______T?___.—___q._g_q——%-—-'—-————-'—___'géoa - ’27.:2
H—;-h \o T'q 2 0‘|5 0'20 _____.l————'-____-——-———_-—-—?—_g_':’—-——
— 2 | o4 215 | 493 3600|131 2°
Y. \4 Yio| 2.2 & | e 2 | =T ee | 2
] e | 2dlE w3946 | 3 [33.2=
Y§o -\ YiAl 24 _____;9________-———__—-———-———————" aq
L T ¥v. | - 22 | 434 2600 | 134
Y. YV YY. 246 e 23 o ____.——-——-'--——gzo?_' [3?;83
T—____T'\_ Y14 2.3 o 3l o 219 ygsl.8 jiagiew |
| Yy | Y £5.215 ya s 3400 |137:5
Yo Ye YYo ) 03 : A2 e
Y. YA YYVv EX o 7
N U3 o 02 B0 b - | 2600 [40. 58
i £y ek 2.4 = ) P
o s 21 I 2.4 |o U6 | 023 5o 6 3600 | 14055 |
\"A: £ Y. 2.8 o9 e 773 506 3400 jdo. 56
P oY Y. 9. .53 .23 504 2600 1 | 140:5¢
£0. oA Y. ¥.5 0,50 0:2% 506 2600 jdo.56
_ 1Y YY. 5 e, 62 o273 Sob 3600 (Yo 56
00 VY Y. 52 o2 o 23 Goé 3600 140156
T Y. Yy . 5 O|q on 23 605 3500 "‘{0!65
10. 14 Y. 6.5 .69 o 23 504 3600 | 14056
Voo 14 Y. 3 o164 01273 506 2500 {do .56
Yoo Y. YY. :I.'; D':" 0-23 555 362 140-55
Ave Y. YY. % o7 2% 506 3600 (Yo .55
Ao Y. Yvy. 8\5 o7 o235 Goé 2600 {40166
i ox VY Y. 9 - o 23 o 3400 (4o« 56
40. vY Yy. C"‘S 0'32 O ?3 506 3605 l'—lo-‘:-’ﬁ
fi vY Y. 1o od2 23 5o 6 300 1Mo 56
Yoo ¢ TT" |OD5 0 glé('f 0.23 505 36‘90 'q0'95
\ R 1y Yy. i) o6 2 o723 595 2600 l‘-‘fﬂ:‘if
1. L ] s [ | 023 | 5o 300 | 14056
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Sample of calculations

on (1ePx) (Kpa)
54.5 53 .44
Vo 9 38
163.6 1Y0.5¢4
Eo(‘ \‘o‘}blc one o
Avmim) = on ;P [TN= (Kpa) = T
E%d 2 36cm? A TCrmm) 4 2200
= 204%9:%! = 2.2 -6}
i b 3 cO% 100" o000 #2200
=3.48l0 " M 3.4 ey 2.4 k Pey
z 3600 mm 2 = 54,5 RR -
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| O

o0

vQ

o

—

72 I _&uhv\»/

-Plot 1(Kpa) versus H
TUKEP)

(mm) for each load in the same figure .

[ SO S,

|}

sabinidiat

|}

W .

2.5 ~ 35 Y L.ﬂﬁ

“.m m m-m

u.ﬂw &\5 & q.5 10 [}

-Plot t(Kpa) versus on .
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Discussion and Conclusion

V-the value of(c & @
these value).

) discuss these valye (the type of soil depend on |

= O losse  Sancdd &z 2 ch—:slope)

i
P : lanw (0:85) = M0:34°

Y-draw the free sketch between shear stress versus horizc_:ntal
displacement curve, and vertical displacement versus horizontal
displacement for both (loss sand, normal consolidation clay) & (dense il s

>~ sand, over consolidation clay). ’ 2 lgos< se A
C (M) dmeg SGVL) : -C(M- ) Nc)‘rmajt Oov’\%d)hJ“J’olf\
ovél consoliedbion - Loose

D H " \“ CO"Pr@SS“OV‘ J

/
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Name: 2257 go . . Unconfined Compression
Geotechnical Engineering Test &Triaxial

ID#: 1832304 Lab Compression Test(UU)

Hint: D=YAmm, H=YD=Y"mm, A+ =\'Y¢.)'emm’,) Div.= *.*\ mm
LOAD(KN)=DIV*.+ ) * oY1t

\. Fill the table below for unconfined compression test

Table Y.\
Div*s.+) Div*e. ) Table AUL A.I(\-E)
AL AP AL AP AP Ac
(div.) (div.) (mm) (mm) (KN) € (mm") o (kpa)
VA Ve o.! o 2Y o3 |1.32%153] 1135.41 [11v.48
i ¥4 0.2 0:29 [ev1é  [2.43%173 013300 | 14031
Y. Yo 0.3 o35 O-lq 3-0’",‘“0.3 [138.6 144,87

Y. Sample of calculation

Strain - OL 102 , 2,63 41073

L a6
Area corrected = Ao
l’ ?_ 1400
/1200 ===
2 ,“ mm2 00
. MBS = W /] g
-3) HELY
| - (26310 oA H
2 !mo
Gj\ 2400
200
o
0.
Axial Strain
Stress = &P z_ﬁif__-———g 2 1Mo T Ky
l 0™ .
Ac  n3d.leo Figure \.stress vs. strain
Y. From the figure \.
-Determine deviator stress. - 1 200 kPaq
t. Draw figure Y. Mohr's circle
- Determine 61, and Su, or..,
OJ' 1 V% + ‘114 z
B w.Pa
o
= joo + 1200 = 1300 Kpa "Zf e
- gl Ty
§‘4 1 o+ Ty = 'M :
2 2 é \
s Dan kpq o’é = 100 kpa ' o 2 1300 kl’q

Normal Stress (kPa)
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