50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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T1me 3 hrs

Flfth Semester B.E. Degree Examlnatlo , June/July 2023
' Basic Geotechnica Engmeermg

Max. Marks: 100

Medule-

Define the following terms with the help ofa phase diagram.
1)  Voids ratio e P
1)) Porosity
iii) Degree of saturatio
iv) Specific gravit
Derive the relationshi
One cum of wet soil

(06 Marks)
(04 Marks)

AAAAA

sieveis-as follows :
IS sieve Wt ofsoil Is Sleve “Wt of soil

Size Grams Size” Grams
4.75mm 10 ,&212;). 40
2mm 165 ‘ ?fl"ITSHO v 30

Imm 100
4251 85
Plot the gain size.distribution curve and determme the following :
i) Percentage Gravel (> 4. 75mm) . 7
i) %sand (4.75 - 0.075mm)
1) % silt and clay (<0. 075mm)
iv). Effective size = = ,
V) Umforrmty coefficient (Cy) and cogfﬁment of curvature (C) (12 Marks)

T5u 50

Draw the volume Vs water content for, a ﬁne strained soil and explain various Atterberg

limits W (04 Marks)

Explain any 2 methods of field 1dent1ﬁcat10n of soils. (04 Marks)
Module-2

Name the three clay minerals. Explain the structure of each of them. (06 Marks)

Differentiate between Flocculent and Dispersed structures in soil, with the help of diagram.

(04 Marks)

During a compaction test a soil attains a maximum dry density of 18kN/m’ at a water
content of 12%. Determme the degree of saturatlon and % an voids at max1mum dry den31ty

kkkkkkkkkkkkkk

water content. G = 2.67. (10 Marks)
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OR
What is field compaction control and how it is achieved (04 Marks)
Differentiate between standard proctor test and midfied standard proctor test. (10 Marks)

The following data refers to a compaction test as pet %ﬂdii{n standard (light compaction)

Weight of wet sample (Kg) 2.00:
Volume of the mould = 1000CC and specific.gravity G = 2.7
Plot i) Compaction curve and obtain Mlﬂ)ﬂ ) a@d‘OMC

ii) Plot 80% and 100% saturation 1

(06 Marks)

List the factors that influence, sermeability of soils and menhon the manner in which they do
SO. . y (08 Marks)

A horizontal stratified” oil deposit consists of. G}hrexe layers each uniform in itself.
The permeability of t ayers are 8 x 10*cm/seg, 52 X 10™ cm/sec and 6x10™ cm/sec and

their thickness are 7m 3m and 10m respectively. Find the effective average permeability of
the deposit in horizontal and vertical directions.” (06 Marks)
List the charact :

cs of flow nets. ‘ (06 Marks)

4 OR

In a falling head test the time taken for fall in head fiom hy to hy is equal to that from
h, to hs. Deduce the relation between hy, hp and hs. : (06 Marks)
A sand deposit consists of 2 layers. The top layer is 2.5m thick (r = ;‘1’;7.1kN/m3) and bottom
layer is 3.5m thick (s i‘120.65kN/m3). The water table is as a_depth of 3.5m from the
surface and the zone of-capillary saturation is 1m above water table. Show a dimensional
oketch and plot variation'of final, neural and effective stress. - (09 Marks)
Define discharge velocity and seepage velocity of flow through soils and derive the relation
between them. ® ¥’ (05 Marks)

An uncontained compressior ” an undisturbed sample of clay.
The sample has diameterﬁ;d 5mm and was 80mm long. The load at failure measured by
the proving ring was 28N: formation of the sample at failure was 13mm.
+Determine the uncontaine and undrained shear strength of clay.
Al . (06 Marks)
;‘lti’on of shear strengthé based on drainage conditions. (06 Marks)

CU triaxial test conducted on speéiggens of a saturated clay soil gave the following results.

" Explain the classi

Cell press " Pure water pressure
o3(KN/m’) Vat failure (kKN/m”)
150 80
300 164
450 246
600 , 325
Determine the eﬁfégg\ive stress strength parameters C’ and Q' by Mohr circle method.

(08 Marks)
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OR

State the advantages and disadvantages of direct shear tes (05 Marks)
In a direct shear test, an a sand sample the normal stress)was 200kN/m”. Draw the Mohr’s
circle and the strength envelope. Determine : My, (10 Marks)

i) the angle of shearing resistance

ii) the magnitude of the major and minor: prit

iii) Orientation of the principal stresses.
Explain in brief Mohr-Coulomb failure criter (05 Marks)
Explain spring analogy to illustgat\eg onsolidation of soils. (06 Marks)

olidation of a two way"‘z drained laboratory sample 10mm
Ssec. Determine the time required for 60% consolidation of
the top of a rock surfaceﬁﬁgsubjected to same loading conditions on

The time taken to reach 40%
thick saturated clay sample
the same soil 10m thick o

the laboratory sample. (08 Marks)
Explain in detail how p termined from Casagrande’s method
(06 Marks)

4

¢ the’ Assumptions and Limitations of Terzaghi’s one dimensional consolidation

‘ 2 (06 Marks)
Explain in brief normally consolidated, under consolid ‘and over consolidated soils.
; . (06 Marks)
Explain in detail square 100t of time fitting method to determine coefficient of consolidation
of soil. - " y

S ey (08 Marks)
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