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UNIT -1
1. (a) Express y= x" + 3x3 — sz + 6% +-_7 =0 in factorial_polynorq_ials an’d.ﬁnd A4y'
* with interval of spacing h =1. o | e
I:b:} S(‘_Ih;jg:: yn+2_4'yn+1 .+3yn =2n_+3']1+7l | A (8)
(OR) ' :

2. (@ @) Find (E‘“l A) R T W

' IP -h ith 1 3 u_iﬁ___' '1+152 4
.(11) rove that with usual notation : K 2 m 1’ P | b @

(b) Solve: Yn+2 +¥n = na® . : ' AT .- ._(7) |
: UNIT - 1T ' |

3. (a) Construct a polynomial from the following data :

x :|o]|17]2(3 |4
yx):| 1 | 11]21[28] 29

and hence, find whenx = 15, - L R




S =
(b) Evalaﬁte-: = _[ loée xdx
[ 4 :
by using (1) Trapezmda.l rule (u) Slmpson s rule. - - . : . (8.}
g (OR): | LN :
4. (a) Show that the divided d.lfference of second ordcr can be expressed as the quotlent of’
' two determinants of third order. : RN ' (7)

. (b) Find the first and second denvatwe of thc function tabulated below at x = 0 6, by usmg .
' Stirling’s formulae : ' t e e

X3 0-4 0-5 06 | 07 .| 08
y(x) :{ 1-5836] 1:7974 | 2-0442{2:3275 |2-6511 : R (8)
UNIT - III

"5. (a) Solve the postwe root by Newton s method the equation 2x — logm =1 ;:orré-cf to
three places of decimals. . N . : ] €))
(b) Solve the followmg system by Gauss Seidel methods . | . .
S 10% — S5y ~ 2z = 3:
4x —~ 10y + 3z ==3.
x+ 6y + 10z =~ 3, ;
correct to four places of decimals. -~ : o (8)
' 6. (a) Solve the following equation by False position ‘method : I
' | 2_x. —3 sin x = 5, correct to three places of decimals. _ EAPECIU . |
(b) Solve the following equq,tioﬁs ‘by Crout’s method : i .
| k 3+ 4y + Sz =18.-
‘ NN _ J2x—y+ 8z =13, L _
I | sx'~ 2y + 7z = 20. o OS] B TR
DR 0V 8 g 5
' ? (a) By means of Taylor series e_xpans'ipn, find y atx =01 and 0-2 correct to ihree

~ decimal placesl ?——23{:33’.‘; 'Ji(ﬁ}_t Q. i+ A = M -




3

(b) Given %2’- +xy2=0, p0)=2 find y(0-2) with » = 0-1, using improved Euler’s- -

method. o ' o S e ®)
_ ’ | (OR) =
8. (a) Given y" i xy++y=0, y(0)=1 y(0) =0, firid the value of y(ﬁ‘l') using -
Rﬁl’_lgé-Kuﬁa method fourth order. = E : : . (8)
L 5= R C agl ey
(b) -Using Picgrds iterativé formula, solve : E = ﬁ 3 y(0) = 0, _aud. determigc
y at x = 0:25 and x = 0-5. o g : N

UNIT -V

0. Solve: T2, g2 y? for square mesh, given u = 0 on the four boundaries dividing the

s

' square into 16 sub-squares of length 1 unit. : ' '- s
: (OR)- ' '
T 10, Solve : é-‘-'izl{ , 0<x<l ot 0 :

at2  ax2

givenu (0,t)=0,- u(x,0)= “2% (2,0 )=10, and'u(l,t)_:l_oe'sin (mt) .

Compute u (, t), for two time steps. "t s ww T - (15)
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The elovation of a point P is to be obsexwﬂ ﬂqnartwo adjacent stations of g tachometric

survey. The-staff was held vertically upon the point, and the instrument is fitted with an
analytic lens. The constants are 100. Compute the elevation of point P from the following
data : ; h

Instrument | Height | Staff | Vertical Staff readings Elevation
Station of axis | Point | Angle _ of station
A | 142 | p | +2024r | 1-230,2:055,2:880 | 77-750
B 1-40 P -3° 36+ 0-785, 1-800, 2-815 97-135
©OR) .

The strata intercept read by means of a fixed hair constant on a vertibally held staff is
1-05 m, the angle of elevation being 5° 36+ . The constants are 100 and 0-3. What
would be the total number of turns registered on a movable hair instrument at the same
station for a 175 m intercept on a staff held on the same point, the vertical angle in this

case being 5° 24+ and constants are 1000 and 0-5.
UNIT -1II
Explain the elements of a siﬁlple_' curve, with a neat sketch.
- o ‘(OR)
Explain the setting out a simple curve by chain and tape method.




w

| 2' -'..I B . .

"UNIT - III gk

(a) Two statmns A and B are 72 km apart The ele\ra,tlons of station-A and B are 372 m

and 458 m'respectlvely\ The mtorv’mmg ground has adhifoim eleva’non of 328 m. Find.
" the helght of the 51gnal reqm.red at B, if the ],me of sight has to pass at least 3 m above

the _ground at.all points..

(b) W‘ith neat sketches, explam opaque and Iummuous s:gnals .

(OR)

UN'ITIV g5 08 =

A (a) The followmg observatlons of three anglcs A B and C were takcn at a smtlou. T

A o
cC =
. A+B =

B+C =

2 Aﬂ"l’+C—

'238"52‘ 98" 'W1th we:ghtl

_ _7932"463" with weight3.
5509 532" mthwelghtz. :

108°09 288" with Weight 2.

I30P42' 416" with weight 2.

163°19 225" with weight 1.

.Detamme the mosk: pmbablo value. pf each angle.

(OR)

('b) Explmn the method of correlates Am detml

.5 (a;,-.Explain the following H

UNlT V

O Great and smail- circles. (i) H'uu_r .c.ilrcle and hour aﬁgle.

(b) Explain m (detail the different units of time.

©OR)
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FE L ~ UNIT- I - :

_ 1 (a) Using }:oltimn analogy method, draw the bending moment djéagram.fo_r the frafﬁe shown m 5

figute - 1. E ' ' '

lsﬁw

P | Y

Flgure - 1 _ _
St (OR) - "2 i ; v
(b) A continuous beam ABC carries a UDL of 50 kN/m run on AB and BC The support | B .

sinks by 5 mm Bclow A and C, the value of EI is constant. B = 200 Gpa. '
1= 332 x 1{::6 mm*. Draw BMD and SFD. . . _ 3 :

UNIT 11

2, (a} A umformly distributed load of 2 kN.fm 6m long crosses a glrder of span 18 m, Construct
the maximum shear force and bendmg moment dxagram and calcmlatc the values al sectwns
3m,5m and 8 m from the left hand support. : '

(OR)




) A beam ABC of uniform seotmn length 2 L, is htnged at the collinear supports at its

centre and ends. Derive the equation to the influence lines for bend:mg moments at the
- central support. Take L=4 m, plot the influence line mdlcatmg the values at every quarter :
of each span. o : e .

U_NYI_‘_ -1 :

3, {zi) A two hinged perabolio arch has a span.of 30 m rmd rise 5 m. Calculate the maximum

1. (11) Explam the t‘ollowmg

5.

. positive and negative bendmg moment at a drstance 12m from the left support due to a
smglc pomt load of 12 kN rollmg from leﬂ to right. :

- (OR)

®) A three hinged parabolic arch has ‘a span of 30 m and rise 5m oames a UDL of .~ .
45 IN/m on the whole span and point load of 200 kN at a distance of 5 m from the
* right end. Fmd the horizontal thrust normal thrust and the bendmg moment at a section .

6 m &om the left end
UNIT -1V

(1) Effect of temperature on the cable and(u} Honzontal thrust on the cable e
“(OR) | |

(b) A oable is supported at 100 m apart at the same level, has a central dip of 8 m.Find

- the increase in the dip due to rise in, temperature of 120° C. Take a= 12 “10-60 C. .
: UNIT -V 4

(a) A beam ABC tias 7 m span fixed at A and sxmply supported at B 4m from A 30 s to

prov1de an overhangmg BC3m loog ‘It carries a pomt load of 5 kN at C. Analyse the -

frame by moment dlstnbutzlon method X

(OR)

(b) Analyse the portal frame ABCD has fixed ends at A and D joints B and C are rigid.

Span AB = CD = 2 m, span' BC = 5 m: A UDL of'6 kN/m 4acts on the span BC.

* Determine the bending moments at the supports, using moment distribution method. -




Register Number :
Namé of the Candidate : ¥
4142
B.E. DEGREE EXAM]NATION 2017 -
( CIVIL ENGINEERm‘G}
(FIFTH SEMESTER )
'CLEC-504/PCLEC-302. SOIL MECHANICS
( Comman with Parr-Ti;_mé ) T
No\rc_mber.] . . i e . b "_:I'[Tiine : 3 Hours
fas Maximam :75 Marks 5 i e
“Answer any ONE FULL question from each it, ~*
o UN]T 1 LRl L

1. An undistributed samphs of-soil has a volume of 100 cm® and mass of 190 gmsVOiz oven
~ drying for 24 Ilﬂ_ll_l"s, ‘the mass of is Tcdu(_:ed to 160 gms. 1If the specific gravity of grain is
2:68, Determine the water content, veid-ratio and degree-of satration.of 'thez soil. (15)

2. (a) Explain the various types of soil compaction methods adopted in [aboratory (8)
' (h) List the varmus ﬁaetors which govemmg the soil compactlon : g A M
. UNIT - I )

3. . The water table in a deposit of sand 8 m thick is at a depth of 3 m below the surface.
Above the water table, the sand is saturated with capillary water. The bulk density of sand is
19-62 KN/m>. Calculate the éffecitve pressure at 1 m, 3 m and 8 m below the surface.

. Hence, to pld_t'the variations of total pressure, neutral preésure and effective pressure over

the depth fo 8 m. : ¥ = (15)
"4, (a) BXplam the various permeablllty tests conducted in Iaboratory - . (C)N
' (b) What is flownet and its limitations? R i I ©)
v | wit-m
: 5. Derive one drsncusioal Terzhaghi’s consolidations thedry._l o - (15)

6. Find the intensity of vertical pressure and horizontal shear stress at a point 4 m directly
below a 20 kN point load acting at a horizontal ground surface. What 'wiII be the vertical
'pressure ‘and shear stress at a pomt 2m honzoutally away from the axis of loading 'but ata
"same depth of 4 m ? _ _ colT ~(15)




Ay
c

2 ) o -. T W {’

UNIT = IV
i (a) A sa.mple of coliensionless sand in"a dtrect shear’ test fails under a shear stress of
160 kN!m Whr‘:n tHe ni‘ﬁﬁﬁf isiress is 140 KN/ "+ find-the angle of shéaring resistance

.- and pnnclpal ‘stress fmlure i —
(b) Discuss tlie limitations of Mohr-CouLmb’s theory. : s, ' ; I_ )
Is Explain the tri-axial compressnon test to determme the shear st:en,gth of the soil. ~ - (19).
_ 'f“.?$mﬂMT-Y L .' e
9, Explﬁm %he friction circle method wlth a neat sketch : [ . (15)

10 A4m Iugh vemoal wall supportsa saturate:l cohesive clay soil ( ¢ 0 ) with horizontal
surface.The top 2-5mof the backﬁll has bulk density of 17-6 kN/m and apparent cohension
of 15 kNlm The bulk density and apparent cohension of the bottom 1:5 mis 192 kN;’m .

_ aml 20 kN/m? mspeof;vely If tension cracks developed what would be the total active
prmsumm thc wall ? Al&o, draw the pressm‘e dlstnbut:on diagram. VU, (1)

B 3R sl o g iFs T 4.;:.:“-'

(io) -
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UNIT -1 '
1. Discuss the codal provisions of IS 456-2000 and compare mth 15-456-1978. _
~ 2. Explain the procedure for analysis cf mulnstorey frames sub]ected to honzontal forces by
mulever method.
UNTT I

3. A cannlever retammg wall is to be prowded to retain earth 5 m h:gh above the ground level.
The top surface is horizontal behind the wall, the unit weight of backfill and its angle of
repose-are 17-5 kN/m’>, and 30° respecuvely Assume the co- -efficient fo fncnon between soil
and concrete to be 0-5. The safe bearing capacity of soil at the site is 150 KN/m?. Use
M 20 grade of concrete and Fe 415 steel grade. Estimate the prehmmary dimensions of
retaining wall and deslgn the base slab. ] _ _
. 4. Designa smtable counter fort retammg wall to support dxfference in ground elevatmn of
72 m. The foundation depth may be taken as1-5 m below ground level, with a safe bearing
-capac1ty of 160 kN/m?. Assume a level backfill with a unit weight of 16 KN/m® and an angle
of repose 30°. Assume co-efficient of friction between soil and concrete as 0-42. Take M20
-grade of cnncrete and Fe415 steel grade. _ -
i UNIT - III
5. Designa groundwater tank of internal dimension 6 m x 3 m X 3 m. The soil surrounding the
tank always remains dry. The tank shall be provided with a roof slab. The soil weighs
16000 Nlm having an angle of repose of 30°. Use M20 grade concrete and Fe415 steel.
6. A temforced concrete dome of 6 m base diameter wlth a rise of 125 m is to be demgned for
a water tank. The uniformly d1stnbuted liveload mcludmg finishes on dome may be taken as

2 kN/m?. Adopt M20 concrete and grade one steel. Demgn the dome ‘and the ring beam,
pcrm1551ble tensile stress in steel is 100 N!rl:un2




R R
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7. Explam the Plgeande s curve for desngn of bndges.

8.. The reinforcement d"oncrete»slnff pane‘l "9 d Tebam and sfaﬁ"ﬂecﬁ I§2 m wide bétween main )
T beams and 4 m long between ,GSPSS ‘girders. Design the reinforced concrete slab using
M20 gradc of concretc and Fe415 gmde steel. Assume the typr:s of loadulg as TRCAA 1oading-

S sy IJNIT V- g e w
: - ik SR SRS SN .. R B B
: 9- D1scuss on various loads on mdustnal bu:ldmgs ; ) .
10 Explmn 1,1_1 detail the various components and ﬁmct:ons of an mdustnal roof truss wrth neat-
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UNIT -1
: Lo (_a) List out the réqu_irements of an idea]'sleeper. . : g " (5) i
(®) Compare the characteristics of different types of sleepers. AR

2. -Sketch the CIoss scctlon ofa permanent way on embankment and descnbe the vanous parts.

TRk ST e M L (1&)_____
UNIT - 1T '
3. (a) What are the points to be considered i in the selection of a site for a rallway statlun ?

) Name the different types of yards. Descnbe the fa.ctors to be considered in thc design of

Marshallmg yard. .
4. (a) Drawa neat sketch of a left hand tum—out mchctmg all the cumpouentb (8
(b) Descrlbe the funchons of each components of left hand turn-out. 7 .
' UNIT - I : :
E 5. 1Dcscr1bc the method adopted in tunneling through soft strata and hard rock. (15) e
§.__: Describe the shxeld method of tunnelmg and method of excavation adopted S 19)
s _ UNIT B\ , o
A _What are ﬂnatmg signals ? Briefly descnbe the dlfferent types of floating signals. (15) :
8. -‘(a) Explam briefly the prmcxples mvolved in the seiecnon 0f site for harbour o 7
(b). Write- ashortnoteon: SR g . @®)
(i) Free port. (i) Dead weight toﬁnage. e
CUNIT -V -

9. (a) Explain the vaﬁous factors to be considcred in the alignment of navigdﬁon cha_:mels.' (8
(b) How a wet dook differs from atldal basm Wt By P ey E i P B
10 .What is a dry dock ? Describe tlie. varlous typcs of dry docks A s (15)



