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N.B. (1) Question No. 1 is compulsory. :
(2) Attempt any three questions out of remaining five questions. A
(3) Assume any other data if required.
(4) Illustrate your answers with neat sketches wherever required. -

Attempt any four o : o 20
(a) What roles do transport infrastructure of a country play ? Enl:sﬁhe different
modes of transport and their characteristics.

(b) Write short notes on: Transit sheds and ware houses.
~ (c) On a particular track, the speeds ofvarious trains are : 1~C}~ﬁ‘ams at 50kmph,
- 8 trains at 55kmph, 4 trains at 60 kmph. Calculate the weighted average
speed and find out its deviation from the maxmlum‘%pecd

~(d) What is the necessxty of visual aids in connectqu% imth airport ? Name the

~ different visual aids. o) v
(e) Draw a layout of an airport having 2 mtcrsectjng runway. Show the markmgs

- on it. : ) g

L
l-_ ~?

(a) Itis obscr_ved that at present tracks, are m_o‘-.ﬁ_,%y laid with Flat-footed rails. Give 8
~ reasons for this preference in relation to, ‘ather types of rail section.

(b) Calculate and show it in diagram the ele lents required to setout a 1 in 85 turnout 12

- with sw1tch angle of 1°34'27". Use zhe IRS method.

a) Explam the necesmty of sleeper{xm railway track. Using sleeper density of M+6, 10
- estimate the quantity of trac “Inaterial required for constructing a B.G raxlway
track that is 6 km long, if the length of the rail is 13 m.
- (b) Briefly discuss the vanous.& ps involved in the construction of a new B.G railway 10
fine. Q :

4 (a) What is the balla 'f’Why it is used in the railway track ? Briefly describe the 10
various types anﬁ) s advantages, disadvantages and suitability.

(h) Calculate acmai,length of runway required if basic length obtained is 1000 m. 10

The alrpo Iocated at an elevation of 120m. Mean of average daily temperature

1e Mean of Maximum daily temperature is 47°C. Longitudinal section

re given below

to end of runway (m) | Gradient(%)
1to 400 +1% :
400 to 800 0-8% ;

= Qﬂo to i200 +0-6%

| TURN OVER
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5. (a) Explain various factors affecting size of Apron. Draw

2

basic parking configurations of aircrafts.

(b) Determine the capacity of 12 gates that se
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following aircraft mix and average gate occupancy time.

©

6. ‘_'Ihe"avéfage wind data collected at a particular site is giVen be-lo_w." __"Betermine the

a neat sketch showing the

rve three classes of aircraft using the -

« ol

Aircraft Class | Mix(%) | Average Occpancy Time (min)
1 50 25
2 35 45
3 50 60 ¥

S

i

20

calm period, the pest orientation of runways and the total wind coverage along the

~direction of EW, and NS by using Wind

- component is 25 kmph.

Wind data

2,

Y

rose diagram Type IT. Perraissible cross wind

Wind direction

Duration of.;‘éa}lid

6.4-25 (kmph) | 25-50 (kiaph) | 50-75 (kmph)

N 7.4 i ' -
NNE 5.9 W 0.3
- NE 3.4 . 0.9 0.5
. ENE 12 L 04 0.2
R B of 0.2 0.0
ESE o5 R 0.1 0.0
_SE 4.3, 3 0.0
SSE 5 32 0.0
A 97 4.6 0.0
2563 2 0.5
e 1316 1.8 0.3
1.0 0.5 0.1
: 0.0
0.0
0.0

0.3

10 v
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1’ 2. (a) Analyse the beam by flexibility method and draw
1
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(b) Analyse the pin jointed plane frame shown in fig. by flexibility method
10l -

e
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(a) Analyse the frame by moment distributio

n method.
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N.B.: (1) Question No. 1 is compulsory.
ik : ) any three questions from the remaining questions.
“ A (3) questions carry equal marks.
3 nam»m-mmnm;m-mmu(mnmtc
mmmumma - &
(i) No. of Class Rooms = 16 no. (each having 75 sq. m. mm\)am)
-: (i) No. of Labs = 3 no. (60 sq. m. each) X
~ No. of Drawing Rooms = 3 no. (60 sq. m. each) é’
. O
r}‘).
.g{}
Room = 75sq.m.
§
\

as 3.6 m. Provide m&iuatc passages, Staircases, Toilets/

ding you have planned in Q. No. 1. 20

VE fm- ‘the building you have planned in 20

19

15
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"N.B | (1) Question No. 1 is compulsory.
| . (2) Answer any four out of remaining six questions. ' \
y (3) Figures to the right indicate full marks assigned to the questions. | '
: (4) Draw neat labeled sketches wherever necessary. | ' |
(5) Assume suitable data if required and highlight the same. i
| (6) Use of natural graph paper and semi-log graph paper is permltted
1 | Attempt any four of the following :- - \
(a) | Explain: 5
(i) Void ratio, (ii) Porosity (jii) Degree of saturation (iv) Air content
(v) Percentage air voids. '
| (b) | Define the terms: 5
- | (i) Liquid limit (i))Plastic limit (iii) Shrinkage limit (iv) PIas’:cnty index and \
1 | (v) Liquidity index.- : :
.J (c) | ExplainL: : | 5
(i) Density index, (n) Sensmvnty (iii) coeff” cient of permeability, (iv) Flow index, \
(v) Consistency index.
(d) | Derive the relation between y, G, e and S startlng 1r"m basics. ' 5 4
(e) | One cubic meter of wet soil weights 19.8 KN. If the specific gravity of soil 5
] particles is 2.7 and water content is 11%, Find,}a.. vd and S.
) () | Explain quicksand condition and state exprassion S
2 (@) | Differentiate between specific gravity of «'ohds and mass specific gravity of soil. T 5
" | (b) | Water is flowing under a constant |’ 10
head of 400 mm through soil A & E’.pf
different permeability as shown in
SiEte 1. " The - coefficiént -~ of
permeability of soil A is 4 D % 102
cm/sec. If 37.5% of head is lost in
. flawing through soil A ¥ind the flow
; < velocity and permeat llny of soil B.
V& | - . Flgure1 (Q2 b)
| | (©) C!assnfy the s@ear tests based on the drainage conditions. How are these 5
TN b dgitions realized in the field? |
e : i w&h diagram, determination of moisture content by followmg methods. | 1C

n drying method (b) Pycnometer method
activity method  (d) Sand bath method
! c;ampaction and consolidation. 5




vold rétio and degree of sat
' Trial no. 1

2 RRCRTRE | 121y

condition.
L 5] 9 gl
1.9 |

175 215 |

Jration at optimy

‘Mass of wet soil in kg
Water content (%)

il exploration in geotechnical engineering

(b)

rtance of s0O

(©

nofa certain sample of c

5 |(a)

d 42 blows respectively
Natural water

y index,

31.03, 27.62, 25.51 and 23.30 % required 5, 16, 23, and - .
f the clay is 13 %.

to close the standard groove. The plastic limit of the i
content is 18 %. Determine the liquid limit, plasticity index, liquic!

Wiite five points on impo : T _ :
Explain classification of <oil on the basis of gré -l'ay'at —far contents of "

TTn a liquid limit test, specime

consistency index, flow index and toughness index of the soil. o

(b)

Draw typical bore hole and explain various suitable field tests that\-\a_fé

10

conducted during soil exploration at a site having sand strata, . -

| 1aterally unconfingd. The failure plane makes an angle 0

A cylinder of soil fails under an axial vertical stress of 180 kl\_!mlltﬁ’?.‘when it is
i f 55 with the
horizontal. Calculate the values of cohesion and the ang!e of internal friction of
S0l ) SRR L T E R e ' -

s

| A '-"4'3_)’ _l?yef whose total settlement under a given Ioa@ﬂnb is expected to be 14
|em _\se.-t_tle_s 4cm at the end of one month after the 1
How many month will be required to reach a settiément of 7cm.

lication of load increment.

| Describe the procedure for finding field consaiidation curve for both normally

d pre consolidated soils.

E E T aw h.. - .
e factors affecting shear strength of cohesionless soils.

(&)1

the strength envelop in terms cf iotal i
i 10tal stress an
ermine the strength parameters. Sl saie Sess and

I_C_e'll _pres,sujr’é Deviator stress | Pore pressure
2;_7 158 ‘ 115
SN0 ! 295 225
50 - 458 315

e following results were obtained from CU test on normally consolidated clay.

p _enegffrfatimn test for cohesionless soil along Wifh
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(A) The dmerence in values of capu

if the capillary rise in fine sand ...

-respectively. The paﬂxllary rise above water t
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(1) Question No. 1 is compulsory.

(2) Attempt 'any three from remaining five questions.

(3) Fjgures to the right indicate the full marks.

(4) Assume any suitable data if not given and justify the same.

(A) Mention the scope of Geotechnical Engineering in the design of foundation and

»underground structures. Write two to three points about both. [05]
(B) F’rove that energy supplied to soil | in standard proctor test is 592.5 kJou'e;m3 [02]

o (C) Shear strength of soilis a complex property why? Write three points. _ [03]
- (D) Write two.points about aim of one dimensional consolidation test. - [02]
(E) Volume of density bottle is less than pycnometer why? Write three po;nts ' [03]
(F) Write four use of particle size distribution curve. . [03]

(G) Estabhsh the relationship between porosity, air content & m percemage air void. [02]

(A) With usual notations show that: 7 =7y gl < 7,,) [04]
~(B) Define shnnkage index, volumetric shrinkage, anfj \,hnnkage ratio. - [06}
(C) Wirite source of clay minerals, their types and, eﬂects on soil properties. [05]

(D) A sampling tube of 38 mm internal d:arnpter was used to extract a sample of
cohesive soil from a test pit. The length of extracted sample was 102 mm and it had a
mass of 220 gram and water content'of 18%. Find void ratio, porosity, degree of

saturation, and percentage air voids. T.AKP G=21T7. -[05]

.ary rise for fine sand and silt was found to be 4.5 m.
'0.5 m, compute the difference in size of vomds of two

soils. [08]

(B) ‘A sand stratum is 10 m
weight of sand 1ayer JbOVB and below wa

thlck The water table is 2 m below ground level. Thp unit
ater table are 17 kN/m?® and 21 kN/m?

able is 1m. Draw the effective stress, pore

pressure and tota!\stress diagram for the sand stratum. [10]
(C) Quick sar'icx 7t:':mdltlon is not possmle m coarse grained soil, why? [02]
(A) Expla}w{ﬁarcys law its application in determination of pe rmeability, also explain
limitat Qits use in determination of k. [05]
'{B A'the discharge through a pervious soil is 246 cciday The i s net shows 5 flow
: > head causing the T i: 2 m. Calculate the
{05}
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N.B.: (1) Question No. 1 is compulsory.
(2) Attempt any four questions from remaining six questions.
(3) Assume suitable data where ever is necessary.
(4) Figures to the right indicate full marks.

Determine the degree of static and kinematic indeterminandcy of the following
structure. Neglect axial deformation. ‘
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2. Analyse the frame by fiexibility method and draw BMD. 20
4 ' 6 ¥l
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4. (a) Define the following terms :— ¥

(i) Carry over factor
(ii) Distribution factor

*  (b)  Analyse the beam by moment distribution method and draw BMD. 16
so¥n Qo ler! go F PP
= L ek oabl) . &
2 . . - (V\;'-ycvvl } o
e 4 ¥ 7

S. Analyse the frame by stiffness method and draw BMD.
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6. (a) Determine th :
e plast : i
Load factor 1. Sp ic moment capacity for the beam as shown in fig. take 14 \

B e 10 ¥
3o JenN
FR L T vy ik E 2,

(b) For the rigid Jointed frame as shown in fig. Det. harizontal defiection at D,
Assume o = 12x10%/°C and depth of all members as 400 mm. Neglect the

effect of axial forces.

Analyse the beam by three moment theorem and draw BMD. %

0 m and rise 5 m carries u.d.l of 20

and draw BMD.



