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15. a) A new canal is excavated to a depth of 5 m with banks having a slope angle of |, -
60° with horizontal. The properties of the soil are : cohesion = 15 kPa, angle . .
of internal friction = 21°,3,, void ratio = 0,859 and specific gravity of solids = 2.65, Questlon Pap er COde . 90 ]' 2 8
Calculate the factor of safety with respect to cohesion when there is a sudden

draw down. If a factor of safety of 1.5 is desired, find the safe slope angle, The B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/ DECEMBER 2019
table of Taylor's stability number is given below, ‘ Fourth/Fifth Semester
N P o :._...:100__;_-_. _. ._'j"-‘156' . .. 500 T 2 N | o Civil Engineering
CE 8491 — SOIL MECHANICS

90° | 0.261 0239 | 0218 | 0.199 | 0.182 | 0.166 |
75° | 0219 | 0195 | 0173 | 0.152 | 0.184 | 0.117 ... . (Common toEnvironmental Engineering)

60° 0.191 | o0.162 | 0138 - 0.116. | 0.097 | 0.079 (Regulations 2017)

45° 0170 ; 0.136 ./ 0.108 | 0.083 | 0.062 ] 0044 | L Time,Tﬁree Hours R _
3° | 0156 | 0110 7| 007 | 0046 | 0025 | 0000 ] o imesd TR Maximum : 100 Marks
e e lom 1 - T - T =71 0 e Al vestion,

b) * An infinite slope of soil having cohesion of 30 kPa, unit weight of 18 kN/m? Co

- and angle of interna_l__‘fi'ictiijn__.'Of-'209'_"h__a_s_'_slop_e angle of 30°. Determine the - 1. In a wet sieve analysis performed on a 50-g dry soil, the mass of dry fraction

critical h_éi_ght_o_f theslope ngeré__th_equa_t_jon used, if_a;;y. . | retained on 75 micron sieve is 29 g. If the liquid limit and plastic limit of the soil
S T T o _ are 19% and 13% respectively, classify the soil as per IS 1498,
U U PART-C T T T (1x15=15 Marks) : . o .
Cooo el e 2. What is meant by ‘Specific surface area’ ? What is its influence on Optimum

16. a) An unconfined compression test was conducted on an undisturbed specimen Moisture Content ?

of a soil, 38 mm.in diameter andl80 mm in length. The weight pf the specin}en 3. Why is falling head permeability test preferred to constant head test for

was 1.8 N. It failed under an axial load of 125 N when the axial deformation fine-grained soils ?

was 7 mm.The failure plane was inclined at 50° to the horizontal. After oven- ‘

drying the weight of the specimen reduced to 1.5 N, Take specific gravity of 4. Ina flow net, the number of f] . -

solids as 2.65. Determine : (i) water content (i1) bulk unit weight (iii) dry unit are i ’ Iv 4 nd ge II(f) how cha.n.nels and the nurln.ber of equipotential lines

weight (iv) saturated unit weight (v) void ratio (vi) degree of saturation L, res—};ec vely 4and 9. If ¢ e COEff_lment of permeability and loss of head are

(vii) shear strength parameters, ~ () () 29X 10°m/sand 1 m respectively, find the discharge per metre run.

: .' ©OR) 5. Boussinesq’s vertical stress due to a point load at a point which is at a depth of 2’

b) Deduce the expression for Boussinesq’s vertical stress at a depth of 'z’ along the and at a radial distance of 4’ from the line of action of the load is 'C, when the

central line of a circular area of radius ‘R’ subjected to a uniformly distributed modulus of elasticity of the medium is ‘E’. Find the vertical stress at the same

load of ‘g’ from the equation for point load case and hence find the vertical point when the modulus of elasticity of the medium is doubled.

stress at a depth of 3 m below the base of a circular ring type foundation with

inner diameter 5 m and outer diameter 8 m subjected to a loading intensity - 6. Under a certain loading, a saturated clay layer undergoes 50% consolidation in 200

of 100 kPa. | days. What would be the additional time required for further 40% consolidation

to occur ?

7. Apurely f:ohesiye 'soil sample of cohesion 25 kPa is subjected to a \cell pressure of
100 kPa in a triaxial test. Will the sample fail by shear ? J ustify your answer.
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13. a) i) Two footings 6 m apart (cfc distance) at the same level carry concentrated loads
of 1000 kN and 1500 kN respectively. Compute the vertical pressure vertically

. : below the centre of each footing at a depth of 3 m below the footing
10. A 4-m deep vertical cutis made in a purely cohesive soil of unconfined compressive s @

strength of 60 kPa and unit weight of 19 kN/m3. Find the available factor of safety . : _ level.
with respect to cohesion. ' R :

NI

Why is unconfined compression test conducted at a fast strain rate ?

When does the base failure take place in a finite slope ?

i) Explain the procedure suggested by Casagrande for obtaining

- PART-B ~ | (5%13=65 Marks) preconsolidation pressure from ¢-logpeurve. . - ®
11. a) i) A 1000-cc suspension 'i_s_ made w:ith__50 g 'o_f_f_ine grained fraction of a soil for _ _ | N I_ (OR) L - : o

a hydrometer test. If* the magnitude of meniscus correction is 0.001 and o SRR R o derlain

the temperature correction is zero, what should be the hydrometer reading B b) At a building site the soil _proﬁ_le consmtsﬁoﬂf sand for the top 5 m u-n er
. correspor;ding to upper meniscus if 1t is immersed immediately after the _ s by 3 m thick -noi'fhally consolidated clay. The clay _layer;i_s underlain by__an :
.. process of sedimentation begins ? Take specific ravity of solids as 2.50. ' ' REREREEE ST L A S UNIIS 1§ [ A Y (e axisti -ound :
. "11;518’0‘, find the volume of thegli}"'drometeréi}} its mgss is 3’;5 g @)  impermeable 1'(_)_(:__1_{.._'The”g.1‘01_1.r1.d W’ateil':'t?l-);h?'-lls' 2_:._111 helaw the eXI St;gg5gli;1/l:13
N S g B s PR " (5 () level The unit weights of sand above and below watex table are 19.5 kIN/m™

) 'A sample of sand has avolumeof 1000 cc in natural state. Its volume at ..~
~: - the densest and loosest possible states is 840 cc and 1370 cc respectively, . and CLIYESS: 5 SR the probable
" Determine therelativedensity. @)  Tiquid limit of the clay are 1.59, 2.7 and 70% respectively. Estimate the proba =

S o (OR) ._ | | .- LR o i _ .:: B ;.::_::.:.: e S'étﬂé.lﬁ.ef_lt of thé_' 'cla_i'y-'flayél‘; if the_ gi‘Ol'l_'_nd :1.8V615.is raiS_ed_ :by_aj_Z-m_ thl(:_k_ _fl_u of

S i " cand of unit weight 19 kN/m?. The area of loading is 15 m X 30 m. Adopt 2:1

b) 5.'_.'i) : '-I.‘h'e_.liq.u.id limit and shi*'i_:r_lkag‘é :lim_it of a_:s_oil are 40%_a_nd._12:% :i'lespectiVe.ly'_._ )

If the volume of a saturated specimen at the liquid limit is 20 em3 and | :" o | R digpersion method for the calculation :(_):f_ a_ddition_al_ stress.

“the specific gravity of solids is 2.65, find the volume of the specimen at’ S - ‘ _ ) hear stress
shrinkage limit. Also, determine the degree of saturation at a moisture e 14. 2) A sample of cohesionless sand in a direct shear test fails under a shears lfas
content (1) 12% (i1) 8% o Q) - of 62.5 kPa when the normal stress was 100 kPa. Find the angle of shearing

ii) The results of one of the trials of heavy Compaction test performed on a. _ i ' resistance of the sand. Find the Plfin;(’ip.al_ S_tre.sse?" and :1ccate the pr_inci_pal

soil having specific gravity of solids of 2.7 are given below :
- Moisture content : 12% T O TR | "
* Bulk unit weight : 22.62kNm2 -~ B o oRy

" What is the discrepancy in the above data? @

planes. Also, find the maximum shear stress.

SRR e ' o the r i ainied triaxial te.st.conducted
12.a) Asoilina location consists of clay upto a depth of 4 m from the ground level (10 b) Following are the results of Consolldate.d Drained triaxia 1
| able ; ¥ on two specimens of the same soil. The diameter and__length of the samples

underlain by sand. The water table is at 2 m below the ground level. The

specific gravity of solids and void ratio of the clay are 2.62 and 0.9 respectively. _ are respectively 38 mm and 86 mm. Find the_sheal strength parameters o
The water content of the clay above the water table is 20%. The unit weight the soil.
of sand is 19.81 kN/m3. Draw the total neutral and effective stress diagrams '
upto a depth of 8 m below the ground level. ' Specimen No. 1 2
o .(OR) : Cell Pressure, kPa , 100 200
b) A 3-m thick uniformly graded sandy stratum has an effective size of 0.1 mm, . Deviator load at failure, N 488 788
A separate test gave a porosity of 40% and bulk unit weight of 19.64 kN/m3 Mecrease in volume at failure, cmS 8.0 12.0
at a moisture content of 25%. Determine the head at which upward seepage - — t failure, mm 5.0 7.0
will cause a quicksand condition. Also find the coefficient of permeability, Axial compression at fallure, :

qoefficient of percolation, discharge velocity and seepage velocity under the
quicksand condition.

" and 20 kNfn® respectively. The initial void vatio, specific gravity of solidsand . -



