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| @ §7eVe ShaRer
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* Hydrometer analysis ( N P i i
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Sieve analysis:

| Sieve Mass + Soil
Mass (g)
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Hvdrometer analysis

Sample of calculation: -  ***** Hydrometer sample ****x
@ 8 min
| Temp(C2) | Gw |
*actual Hydrometer reading = .0 +7 Div. h \ S
16 | .99897
= I-D'Z’i‘?,LO'CJQu 5) 17 1_99§3_0__j
1l o2l 18 99862 |
19 99844
20 99823
_ | 21 99802
**Composite Correction @ oY) 09780
f _ ; 23 99757
i c=(W ofwzter + disp) — (Wof water) 24 99733 |
' . : : : 25 [.99708 |
§ *** Hydrometer reading with composite correction applied 26 | 99682 |
= Actual hydraulic — Composite (27 [ 99653 /
R\= 145 Div Ri- Ra (28 [.99627 |
| 5, - = 14 5(00005) - | [29 .99598 |
| - 0-0025 [30 [.99568 |
wik* Effective depth of hydrometer L (cm) — from tabie 7-4 = (I51H)
L= ¥&F &l attvyal Yeadin® N\ o0?)
§ ==xxx Value of (K) from (table 7.3)
Kzo-0luly
G-S:Z"’f /f
| T - 6° -
|+ +++% Dizmeter of soil particle D (mm) = K*(L/T) *.5 hint: T is time in minutes
Duen = R¥ /_;_—_, = ool 18R = 5.0 by
*kkk¥x% Gojl in Suspension ) :
Note W=50g GS=27 G- + 99897

P= {( (100,000/W)* GS /( GS—Gw) )}*(Reor - Gw )
) (L/ﬂj )*(\-o\%gﬁ-qﬂg“lﬂ - 61999 %

o
2.3--9921%

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

= 41.999 ¥ © 3209 = w1170



*xkkx* Mechanics Sample ******

@sieve # 100

Weight sieve empty = 354 bL

Weight sieve full = 3513 h

Weight retained = W full- W empty
=35%435 35462 = 023

.E: % of Retained = _ 5 Y
| camharave Rebained feve e o 2300 ooy = 2F-262

YobaA- wed 9t < b (ol L 100

Commutative of retained =

3134 23= 23101 (uwu Lative (etained sn SV bo
2F\ 1At o8 = -

L Rebaiwed Seilmal cusiove teo




Discussion and conclusion
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Plot( %of passing )versus( diameter in(mm) )for both sieve and hydrometer analysis on the
l same figure.

Why using the sodium hexameta phosphate (calgon)? , : :
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Sieve analysis
[Sieve No | Sieve Diameter | Sieve Mass | Sieve Mass + retained Soil Mass (g)
g _® |
55131 G1&. 4o
(3/4) 19 ?5{1" 73?0 63
(1/2) 12.500
I (3/%) 9.5000 6 ‘T2 ’CI? g 80 ' Z é
74,7 |5 F0.8%
5 e | 37500 —
10 Jl 2.00 6”'5 55?1‘
I 4879 5195
85
f \ ‘\ 42206| 434 66
I #40 | 425
A sg¢.¢d 297.2 |
LT st | 3en 47 [
I #1000 0.1500 —
| \] 7 254.8)| 5485 (
LT 3345|346 |
P 34884 3 68 €3 \




Data sheet
Hydrometer analysis

1-1—5 Div R2= T= 14

B | actual
elapsed | hydrometer
' time (min) | reading composite correction
5sec=0.25 W + 7 Div A 0o6Z%
30sec=0.5 V-0 % 3 Div ocoo 2k
1l.02430D v 0. 60728
21,0243Djv | e-001®
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A b aden i o L ; i )
weight of conner plus air-driod soil {or i Srometas soale .
:110.‘!92 . L ST P

Weight of container = 110,21 g

Sicve Size Wesit! Retsined 1)

=-h
No: 10 1]
No; 0. $.43
No. 100 o e |
No, 200 5.19

TABLE 7-4  Values of Effective Depth Based on Hydrometer and Sedimentation
Cylinder of Specified Sizes (1)

\/@_ﬁ;\'dromcrcr 151H } | Hydromneler 1525
; Actuci Effective ‘ Actual }.‘['fccn't'c_ o Aclual E;'-.r’.c:.‘f;'r-: ;
L'-.'-"‘H},dromutrr Depth, I Hydromeicr Depth, ' H,vdrorr?ch:r Nepth,
« Reading Lacm ! Frading Licm : fleaging Licm)
1
i & i
1.0C0 16.3 ’ 0 153 _ :1 ;3 :
1.001 16.0 ; 1 je.l & 1.2
1002 - 158 | 2 160 33 109
002 2.3 I 3 15.8 ¢ 34 - 107
1.002 152.3 e o 10.6
122 [ 4 13.6° | a3 G
1_004 i i b l= 5 ! 36 104 '
~ AN 15.0 2 3. /
iUU? 14.7 ! 6 15.3 ?7 lgf :
1007 Iiss 4 | 7 15.2 ;95 10.1
' : : : B 15.0 iz
LOO? lg’? : ] 14.5 > 40 9.7 :
1.0092 1 f ) 2 T : e 5%
1.010 - 130 : g : e g4
1 15.4 - 11 ¢ ' 39
e = i 12 143 43 2
1.012 1l ,I 15 ‘s '1 iy 1
1.013 1 ‘ "14.0 ' 13 B9 |
1014 7126 if 118 | 16 8.8
1.015- —- >12.3 | : 37 27 8.6
1.016 2.1 o o 4. ‘ 1S B.A
i i - — -—.-‘)11 S = 1‘ 13.3 ‘i . B‘a
4 0_1‘ 1.'5 l ls 13.2 ,. ‘0 8.1 :
1015_#_-“__‘__11.“ 19 132 _. ?1 B!
e 3 21 =4 21 75
j.021 10 : i 197 2 9
70 1.2 g 123 | Y )«
o » gU 2 i = Ve 1 55 1.3
1@_:2_3 o o2 " G| . o o
1025 — — 100 | R 122 s 10
"5 -1 ! . ngo Y
el 6y | 9 w0 i 6
1.026 s i : ot v . o
1.027% 9. i Ay 6.5
J (R . =2 G0
oz . By ne ST
L Ogg b 4 I n'n 11‘-: ' _—-'__—-—__"-___‘_,—
1080 Bl e s el i
1.0 gt
1.632 7.8 1
1.033 . |
1.024 7.2 ! ;
1':0:5 ?‘l) ‘ :
1.026 6.8 | l
1.037 G5 ; ISR
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T8 Valuesol K uJ' Use in l:uu..xlu.. ".Jr Computing Diznieter of Particle in Hydrome: ter \\.:{\su[l]
Speedlic Geavdty o Soi! Pastiches Yo "n
o0 - : ...______ - _,._.,.,'-......_.
285 2.3 255 L1l ag ;, 270 BTe . A 283
0.01510  9.01305 0.014 ou[.', T nmw 00141 0.01394 .I]l.n-. 0.01338
001311 DJ;-&uu 0014 0.01439 9001317 001396 0.01376 001356 0.01338

§

!

' 0.01422
i 0.01474
0 0.01438
{ 0.01438
1 001421
3 0.01.i04
2l £.0138S.
5~ gBsse

| e N 1] §
(¥} 0.0132%
o 0.c13112
p 001293

1
d
2 00142
3

00147 0.014 3.01306 001378 001359 0.01239  0.01321
0.01449  0.011 0.01403 0.013s2 - 0.01361 0.01342 0.01323 0.01303
0.01431 0.0140 0.01336 0.01355 0.01344 0.01325 0.01307 0.01283
0.01414 0.0139! 0.0126° 0.0123:8 0.01323 0.0i309 0.01291 0.012?3
001397 001374 ©.01333 0.5:332 (0.01312), G'Olf?i ;l.g_i:_:r_a le.nl:_:f:i
0.01381 001333 GOLE37 001517 0.03297  0.01272 00261 001243
0.01353 0.01242 G132 a.msm'&ggrzs:] 0.01264 0.01246 0.01229
0.01349 -0,01327 uul“ua' 0.0178% '0.0126% 0.01242 0.01232 0.01213
= - = a
001334 0.01312 0.0122% 0.01272- 0,01253) Q01235 .0.01218 0.01201
001318 001797 0.0i277 0.0i255 0.01239 (0.0127T7 0.01204 0.01188
001304 001283 001264 0.01244 0.01223 0.01208 0.01191 0.011%3
0.0127)  ©.01269 001242 00122 n.oL212 0.01195 0.01178 O0.01162
001276 001256 0.01235 0.01217 001199 001182 0.01165 0.01142

IUMERICAL
EXANMPLE

A labcratory test was conducted accordiny €0 the'procedure described pre-

viously. The following data were obtained: :

\Weight of total air- dried soil =3510904 g

VWeivht of [racticn retained on Nou. 10 sieve {washed and oven-dried) =

2.20¢

For sievp analysis:

L
: Sieve Sccwe Weinht [tetamed (),
b
| .
i ,;l' In. . D-
| No.o 0.97
No. i 1.23
Fac hyqroseosic moistire corraciion ractor

‘nl‘l 'l.‘l. nf conta

[ ] g N
iner DISs GIE-dried S

Waisht of ¢onizinee plus oven.driod s9il = 202007

Weight of container = 32.57 ¢

roraeve analvsis of fine uygregste.
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Objective
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oF SoiL that \§ cotainee Efom ComiPaction Leth.
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5) CormPattion hammer .
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Artaf ding L ASTMD—LBSZ'L- @
v,

Data and Results

Tablet U & 3
"Groip . Mmn | Mo Can Can antWet | Cant+Oven
I % | ® | ® # Wit Soil Dry Soil
| | | ® ® |
' 13181 w33 45  [3=:39|Be- b6 [11Y- Bo
: j3 03 WHEL | fg 2 [22 BB[)BI-1e 112993




Group w \ Pwet PDry

£ % \(g/cm?) (g/em?)
11192 N.E9H 134
2 [21<8 1.83%[ .54
3 [2%-2 \- 883 VA6
4 [29.M [\-815 WMo

Table3: Zero-air voids curve

Determination
‘ Group | W % [ Pory
Assume |
7 >ome (g/cm?)
L% L 5
2_ 129 L&)
3 3 o 1. q
4 2 Vo3
4

Sample of calculations

Hint volume =944cm”3 ’:HZ .1.

o GS:E:AW o = 130-6b ~1lu-bo _ Jq'[. a/n
we'le T loee = Juge -3039
dfy s
s e o »




Plot dry density ( pon )Versus moisture content%( w %) and in the
sume figure plot the zero air voids curve.
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?_ (I - e i . ————i— ————— +-
8 0.7 4 - - 4 —
8 e ——— ‘ e
04 p———m—d . - ' _
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04 moistureSBntemiy 22 L 12

Conclusion and Discussion
omc = 2V-8 %,

. ]
opamaximum = \- (.5 / c‘”‘)

fd

Why the value of dry density will be increase up to the maximum then it will /—\\
pe decrease? 8 Ehe Watef Content ncfeaf, the ;
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Hint: nearest to two decimal any pumber in the report
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. Equipment
oI q ). @[ohgo\,lo{qum test ﬂlPPq"‘l'C‘*f
OL 40{)' (,K\ ) (o dgraekel tester?):
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Ms=

143 g Gs=2.70 H= 2cm
D=7cm
A= 38.465 cm?
0.003847 m?
Hint:(Div *.01)=Deformation in (mm)
Load= 5Ckg
Time Dial Reading| Time | Time™ | Deformation i .
hr min sec Div (min) | (min%) (mm) . e
0 0 8 55 0.13 037 Jo-BR 19 NRIR.ER 0.9]
0 0 15 61 0.25 050 | o 4] 19.2q NSEGICE
B) 0 30 66 05 071 Jo_{bh L L .E#+]lo No
0 1 0 125 1 100 o378 Na 2B [%.5] loqdse
8 2 0 L 2 141 16931 23 1% Y6 |0-vo
0 4 0 825 4 200 1A %25 |9 .47 N o ;
4 8 0 87.75 8 283 1o-R3F35119. 12 1% 3% Jo.29
0 16 0 a2 16 4.00 92 ligq.oRl% .} |o.39
0 30 0 56 30 548 10.9p5 l19. o4l 2T b =%
1 0 0 99 60 775 | o.q 19-oll8. 729 ]o-3%
2 0 0 101 120 1095 | .01 12.991 % -22]oc-22
4 0 0 103 240 1549 [, o3 29y | % 20038 |
8 D 0 104 480 2191 1.0 Y4 F 19 |o.2%
24 0 0 105 1440 3795 | y-o R | R - 51 5T
Load= 100kg
l Time Dial Reading| Time | Time®® | Deformation e Hy R
ar | min sec _Div_ (min) | (min"%) (mm)
0 | O B 117 013 0365748 1~ 13 NRX R 15 .66[0-3 7
] 0 15 119 0.25 0.5 1 - i[9 1221 E-oMqlo3F
0 | 0 30 122 05 0707107 - >y T [\9-% [t -oilotpe
0 1 0 125 L 1 15 N 3hly-90To 30
0 2 0 129 2 14142141} - 79 111 [y-94 lo X
0o | 2 0 133 4 2 1 >33 .03 19 1o -3k
o0 | s 0 137.5 8 [282427 ] 33 NI bLlyEs o 3w
6 | 16 0 142 16 4 1 oM i1-5814.8( lo 3%
0 | a0 0 146 30 | 5477226 | .M 6 TETIPFES I SIS
1T & 0 0 150.5 60 [7.7450867(, . a 124aq 4 F 2102 4
I ) 0 154 120 110854450 1« Y 11 Q- 46]M b9 | -2 4
4 0 0 157 240 |1549193J1. 53 | \R-43IA-LA10 3 4
8 0 0 160 480 | 219089 |y v 4 o \&.M |4 0.2
24 0 0 163 1440 | 37.94733] | kg 1} o ¢

Consolidation Test




Load= 200kg

Time Dial Reading| Time Time®® | Deformation Hf H
hr min sec Div (min) | (min®*) (mm) v .
0 0 8 204 0.13 ] 0365148 7 .0 Y 17-96 |19 [o-to
0 D 15 209 0.25 05 5 .0 q 12.91 1Y 1y 0o
0 0 30 213 05 |0.707107]2 - \ R 12-2H 4-1°¢ lo 7o
0 1 0 217 1 1 7. 171 1‘19} Y.0b OfQ
0 2 0 2215 2 1414214 7. 727 I 3-3R149-0( bbo-
0 4 0 226.5 4 2 .23 \1.-32 94c 2
0 8 0 233 8 2828427 ¢- 37 N1+ . bil2 - Go |0
0 6 0 2405 16 4 T 2. 691222 lo-
L >0 0 249 30 1547722619 . M9 Tia w2 FYl67%
1 0 0 250 60 | 7.745967[9) . S KT CE
2 0 0 267.5 120 109544512 « bR Y 2. 6B |10
4 0 0 273 240 |1549193|7 %3 [i3 (Hi-%clo:
8 0 0 2755 480 | 219089 [+ + 65 |1 2ql3 - YF]O0-26
22 14 0 277 1334 36523962 .43+ l13.2212-4Yh 10758
Load= 500kg
Time Dial Reading| Time Time:’ Deformation| .. - 3
hr | min sec Div (min) | (min y) (mm) -
0 0 8 301 0.13 | 0.365148] 2- O ) B -9l - 2L o3
0 0 15 304 0.25 05 |2 -0\ ‘941119 lo.22
0 0 30 306 05 07071072 .0 & [ 94l 3 (Floy
0 1 0 309 1 1 2.-09 WEET 3.1q o
0 2 0 312.5_ 2 1414214] 3 - \} T T o
0 4 0 3165 _ 3 2 I 13 1. %3120 6lo:
0 8 0 321.5 8 2.828427] "1 - L A-31%1%. 0% la.-29. 1
0 16 0 321.5 16 ] Wos . 4 1119.9% o-%l
a 30 0 336 30 5477226 -2 ]I : 63 21 1o 72\
1 0 0 347 60 77459671 3 - [\ 4R %-}é_ 0 Ju
2 i) 0 361 120 (10954450 Y- B\ [|h X AL o \]
3 0 0 378 480 | 219088 | 3. 2% . TL P46 lo:|
23 20 0 362 1410 | 37.54997] 3. R1 W4 | g1 1o\
Load= 1000kg
Time Dial Reading| Time Tima::) Deformation| .0 i g
ar min sec Div (min) | (min_ (mm)
0 0 8 418 0.13 |0.365148]M -\ ¥ | % - 7oL 016
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