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3in (75mm) No. 10 (2.0mm)
2in (50mm) No. 20 (850um)
1.5in (37.5mm) | No. 40 (425um)
1.0in (25mm) No. 60 (250um)
3/41n (19mm) No. 140 (106um)
3/8in (9.5mm) No. 200 (75um)
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No. 4 (4.75mm) No. 100 (150pm)
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419.3
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436.5

162.4
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20
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16.33
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8.95
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Temp. 68/68°F Serie
Division 0.001 Sp.Gr
Accuracy  0.001 Sp.Gr 151H62
Length 280 mm

D 039
Temp. 68°F Serie
Division 149/
Accuracy 149/ 152H62
Length 280 mm

Range Sp.Gr

0.995 - 1.038

Range g/l
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Specific Gravity Correction Factor
2.95 0.94
290 095
285 0.96
280 097
275 0.98
210 099
265 1.00
260 01
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250 1
1
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Hydrometer 151H Hydrometer 152H
Actual ! Actual : Actual  Effective
Hydrometer D;';ﬁ"’zn Hydrometer g{hed,’:ecm Hydrometer Depth, L,
N Reading L Reading " Reading cm
2 1.000 16.3 0 16.3 31 1.2
< 1.001 16.0 1 16.1 32 1.1
) | 1.002 158 2 16.0 33 109
y 155 3 158 34 107
152 4 156 35 106
150 5 155
147 6 153 36 104
144 7 152 37 102
142 8 15.0 38 101
139 9 148 39 99
137 10 147 40 97
134 1" 145 41 96
131 12 143 42 94
129 13 142 43 92
126 14 140 44 91
123 15 138 45 89
121 16 137 46 88
1.8 17 135 47 86
1ns 18 133 48 84
13 19 132 49 83
1.0 20 130 50 81
107 21 129 51 79
105 22 127 52 78
102 23 125 53 76
100 24 124 54 74
97 25 122 55 73
94 26 120 56 71
92 27 19 57 70
89 28 17 58 6.8
86 29 15 59 6.6
84 30 14 60 65
81
78
76
73
70
6.8 .
65
6.2
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C 245 25 255 260 265 270 275 280 285

16 0.01510 0.01505 001481 001457 001435 001414 00134 001374 001356
17 001511 001486 001462 001439 001417 001396 001376 001356 001338
18 0.01452 0.01467 001443 001421 001399 001378 001359 001339 001321
19 001474 001449 001425 001403 001382 001351 001342 01323 001305
20 001456 001431 001408 001386 001365 001344 001325 001307 001289
21 0.01433 001414 001301 001369 001348 001328 001309 0.01291 001273
2 0.01421 001397 001374 001353 001332 001312 001204 001276 001258
23 001404 001331 001358 001337 001317 001297 001279 001261 001243
24 0013838 001385 001342 001321 001301 001282 001264 001246 001229
25 001372 001348 001327 001306 001288 001267 001249 001232 001215
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27 001342 001319 0.01267 001277 001253 001239 00121 001204 001188
28 001327 001304 001283 001264 001244 001255 001208 00191 001175
20 0.01312 001290 001269 001246 001230 001212 001195 00178 001162

0.01268 001276 001236 o017 00115 0.01182 001165 001149
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Figure 5.1.1 Pictorial view of the CBR test setup

% W

/ V,
ANN\N N

N2/

Dial gauge support

Dial gauge 25 travel
(0.01divisions
1per revolution)

Surchlarge rings

§/ Detachable collar

Soil Sample
& 152x 127 high

I~

N

s

¢

NN

N

All dimensions are in millimetres.

Hardened steel end

M @49.65%0.1
Timer

— Mould

This design has been found satisfactory, but alternative designs may
be used provided that the essential requirements are fulfilled.
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0.50 Kg 1.00Kg | 200Kg | 400Kg | 8.00Kg | 4.00Kg | 1.00 Kg
0.25 0.50 1.00 2.00 4.00 2.00 0.50
Kg Kg Kg Kg Kg Kg Kg
Cm’ Cm’ Cm* Cm’ Cm’ Cm’ Cm*
0.25 0.01 0.19 0.38 0.67 0.93 1.03 0.97
0.5 0.01 0.22 0.40 0.70 0.94 1.02 0.97
1 0.01 0.23 0.41 0.74 0.95 1.02 0.97
2 0.02 0.24 0.42 0.74 0.97 1.02 0.97
4 0.03 0.25 0.44 0.76 0.98 1.02 0.97
8 0.05 0.28 0.46 0.77 1.00 1.01 0.96
15 0.08 0.31 0.50 0.79 1.02 1.01 0.96
30 0.11 0.36 0.59 0.81 1.04 1.00 0.96
sloxbs ‘”'E“Q% (uﬁrl 3(0n)11T.1| o | caass 33) st 5o M
0 0 0.409 -
0.25 0.11 0.403 0.0176
0.5 0.36 0.389 0.0288
1 0.59 0.376 0.0236
2 0.81 0.363 0.0162
4 1.04 0.350 0.0104
2 1 0.353 B
0.5 0.96 0.355 B
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Shear stress
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Mohr Circles & Failure Envelope

The soil element does not fail if
the Mohr circle is contained
within the envelope

GL

/ GC GC+AG
Ao

Initially, Mohr circle is a point |- -




Mohr Circles & Failure Envelope

As loading progresses, Mohr
circle becomes larger...

.. and finally failure occurs
when Mohr circle touches the
envelope



piston (to apply deviatoric stress)

| O-ring
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membrane
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cell pressure % | !
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F = Deviator load

o, = Radial stress (cell pressure)

o, = Axial stress

From equilibrium we have, O, = O, +




T = C + ctan¢g

v




F-Axial loed (o)

TRIAXIAL COMPRESSION TEST
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Triaxial Compression Test
1- Consolidated Undrained Test (CU) Deviator Stress

Step 1 r O e

Ac Failure
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Triaxial Compression Test
2- Consolidated Drained Test (CD)

Deviator Stress
'Ac
A
O e
Step 1 Step 2
Ac Failure
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L J L J c,=Ac + o,
Confining AG &
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Triaxial Compression Test
3- Unconsolidated Undrained Test (UU)

Deviator Stress
AC
T O
G,
Step 1 Step 2
Ac Failure
»c
] i
c,=Ac+ ¢,
Confining AG
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G, ‘!’c& T=2C
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