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PART -C - (1x15=15 Marks)

Question Paper Code : 91297

16. a) The unit weight of a soil at 50% and 80% saturation is 17.60 kN/m3 and
18.81 kN/m? respectively. Find | |
i) Specific gravity of Sdlidé R B.E./B.Tech. DEGREFE EXAMINATIONS, NOVEMBER/DECEMBER 2019
T ' Fourth Semester

Civil Engineering

i) Void ratio -

1'11) Pm’OSlt-y I.: i R : o ‘ R CE 6405 - SOIL MECHANICS
W) Dryunibwelght: b s . (Regulations 2013)
V) Saturated'-_Ltni_t.Weightj."f B AL I e D (Common to PTCE 6405 — Soil Mechanics for B.E. (Par_t-Time)_ for Third Semester
v) Submergedunitweight - Civil Engincering Regulations — 2014) )
vii) Water content c'di‘i"es'pbﬁd_in'g'to'_100%_satura'tioh._W_h'enadisturbed sample ' T n - | _ L e . B
: iy o P SRR D P T B0 8 GIsturhed se - Time :Three Hour o - ' : L
;_-_O_f_..the___sam_g_ soil wgg.subjgcted_,_tg .ql_gs_sl_fl_c__a_thn tests, 't_he_foll__owl_ng._results_; () ) T -_u ° - Ma.m‘.‘%?“ 100 Marks
. PowontagefinerthandT5mm g0 Auswor ALL questions. | :
- Percontage finer than 0.0%5mm 19 TR | o R
o Liquidlimie g - | PART -4 - (Q0e=20Marks)
Plastlchmlt B 15% SR PR : L. What do you understand by CL, CI and CH clays ? '
. Size corresponding to 10 % finer - - -1 0.09 mm TR : -
Size corresponding to 30% finer . :192mm o 2. Show the effect of compactive energy on y d .y and OMC.
Size corresponding to 60% finer : 3.4 mm .
Classify the soil as per IS 1498, ' 3. How do you know that the flow through a soil obeys Darcy’s law ?
ST T (OR) S SRS S | 4. What is capillary stress ? How does it vary for sand and clay ?
“b) “Arsoil -'Iirofile consists of 4-m thick sand underlain by 3-m thick clay. The : . . ) T . .
/clay layer overlies hard rock. A square foundation of size 2 m carrying a load 5. lsotf(;:e the Boussinesq formula for Vertical Stress Distribution in soil under a point
;of 800 kN is founded at a depth of 1.5m from the ground level. The ground _ R '
water .ta.bl_e 1s at the base of the foundation. The specific gravity of solids and ) - ) 6. What is the effect of single and double drainage on the rate of consolidation ?
void ratio of the sand are 2.7 and 0.7 respectively. The degree of saturation
above the water table can be assumed as 30%. The liquid imit, water content 7. A purely cohesive soil sample of cohesion 40 kPa is subjected to a cell pressure
and specific gravity of solids of the clay are 40%, 27% and 2.66 respectively, of 100 kPa in a triaxial compression test. Will the sample fail by shear ? Justify
. Estimate the probable consolidation settlement of the clay layer, assuming the your answer.
clay to be normally consolidated. For calculation of additional vertical stress, _
equivalent point load approach shall be adopted (dividing the total area into ' 8. The diameter of all the Mohy circles drawn at incipient failure condition for the
four area units). , results of a triaxial test performed on a soil is the same and equal to 150 kPa to

a scale. Find the sheay strength parameters of the soil.

9. A cutting is to be made in clay for which the cohesion is 350 kN/m? ; bulk unit
weight is 20 kN/m3. Find the maximum depth for a cutting of side slope 1.5 : 1.
Factor of safety to be 1.5. Take the stability number as 0.17.

10. Mention différ'ent modle;s}of slope failure.
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- PART-B | (5%13=65 Marks) 14. a) i) Indirect sheartest, find the angle made by failure plane and major principal
. ) IR o : plane respectively with respect to horizontal, if the angle of internal
11.a) 1) A s.(n}l1 sarx11p1e has a diameter of 38.1 mm and a length of 76.2 mm. Its wet friction is 30° (3)
weight is 1.843 N and its dry weight is 1.647 N. ific gravi ' - ' .
is 2.7, find dry -un_it_weighg -bu;lg{ utﬁt W _ei’;}li I‘fsieﬁgfzfogl‘zzltgl%i?;i:&hd? ii) Describe the state of soil samples A to D when the Mohr circles describing
and degree of saturation. . . | Lk ’ ’ ) their state of stresses are as follows : for A, the Mohr circle is a dot on the
Y : e e , - nor \ is, for B, the Mohr circle is t 11 to touch the strength
ii) _EXPlam IS__sm_l class_lﬁpatlon _-_System fo_l’ class;fy;_ng coarse grained soil. (6) ks B zzizi:)sziis él Xéi’ef;llol{rtcliiclleoihslt(:rlx;:ritsi a(l)(:;:g;iengoﬂfsﬁvelozz ;ﬁggfor
L UOR) e envelope, for t, e
by i) Discuss U ‘ S _ . S D, the Moh circle is so large that part of the circle is above the strength
e USVB.IIOUSaCtOISlnﬂuenc1ng COmpactlonbehavmul of soils. = ) o . envelope. Also for the sample C, find the angle made by the failure plane
11) The sieve 31'_-1.3_13{?3.1_:_3._ﬁOf_.'_a_:':SQ_il. gave the following results : % passing 75 1 .. oo with respect to minor principal plane. S . (10)
g S;_e}re_;j_f_i._;__/c__) rg_ta‘l_z}ed 0__1__14.75__m1_-_[_1 sieve = 35. Coefficient of curvature = 2.5; IR PO OR DR e o
- Plasticity index = 3% ; Liquid limit = 15%. Classify the soil as per [Ssoil () & ) ) Following are the results of a triaxial test conducted on two specimens of the
v _-;--_Flf_léé?f?cﬂ?‘_ﬁ’;n 8y ste_r__n_._.._ L T e S () Dl _same soil. Find the sh_e:ar_stren_gth_pa_ramete_ifs _o'f__t_he:éoil;f_-}l_f ii_ﬁi_)’theif"s_peqimen _
L e SRR e . of the same soil is subjected to a cell sressure of 400 kPa, find the deviator
28D e This cf:;c};;sefl e i N eton another La b in & m th x " stress at which it is likely to fail Albo for this spocimen, find the normal
o sohdsiZ. . 1his clay layer 18 ying below another layer whic is b m thic S R B T Y MO AR PR R R A T T T
 sand layer. The sand layer lying at the top is having void ratio 0.6 and with ~ stress and sheax stress on tho failure planc and locate the plane of maxumum
o ~degree of saturation 40% and Gs = 2.66. The water table is at a depth of o .. :shear stress with respect to ma;jor principal plane and _fin_c__l_ the 'magn;tude of -
. 3 m below. Determine the Total Stress, Pore Pressure and Effective R maximum shear stress. S e
Stress at various levels and draw the corresponding diagrams. ™  Gell pressure , kPa TETE _10_0. e Gl
_1_1_) .De._fine Qui_c_k_sand_C_onditi(_)n:_._a_nd Critical Hydraulic Gradient. (6) o Deviator stress at failure kf’a 300 586 |
b) 1) What are the different types of water exist in soil ? State their o . 16. ) i) A slope of very large extent of soil with properties ¢' = 0 and ¢ = 32°is
o lmP_Ql‘tance_- ._ | - AR .. | : R ©6) DRI hkely to be Subjegte‘d_tg seepaggpara}lel to the slope w_i.th.__w_atgr level at <
-_-.1.1.) -"_Desc?i})e'the labofator:y procedure involved in the determination of the s_t._lrf_a_ce.-Deter_mine the maximum angle of slope f_(_)r;a_factqr'_of safety of
- _CO_eff_lc:lent qf permeability of fine grained soil. N | IR e 1.5 treating it as an infinite slope. For this angle of slope what will be the
: N a o L : - () () o . factorof safety if the water level were to come down well below the surface 7
18. a) i) A water tank has _supported by a circular foundation of diameter 10.6 m ' T The"saturatez unit wei ht of soil is 20 kN . ST R ®)
s resting on a soil stratum, The total weight of the tank including the SANRIREN y il anr ke L I
= foundation is 17,700 kN. Estimate the stress due to the above load at : ii) Discuss about various slope protection measures. - (6)
‘0.5 m and 2.5 m depth at the center of the water tank. , . '_ (OR) Ll '
ii) Explain in details the determination of coefficient of consolidation using ' b) i) Anembankment10m high is inclined at 35° to the horizontal. A stability
log t method, : analysis by the method of slices gave the following forces :
(_OR) : ' Total normal force =900 kN ; Total tangential force = 420 kN ; Total neutral -
b) i) For a single c.oncentrated load 1,000 kN acting on the ground surface force = 2_00 kN. If the length of the failure are is 23 m, find the factor of
construct an isobar for 6, = 40kN/m2, (6) safety with respect to shear strength. The soil has ¢ = 90 kN/m?2 and
if) A 8m thick clay layer with single drainage settles by 120 mm in 2 years. ¢ = 15" (8)
The co-efficient of consolidation of this clay was found to be 6 X 10-3 em%/sec. ji) Explain friction circle method of slope stability analysis. (5)

2. AR TR 3 91297

Qalqulate the likely ultimate consolidation settlement and find how long
it will take to undergo 90% of this settlement. (7



