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Q. No. | Questions Points BL Mo
‘ No.
a. Write a descriptive note on erosional and depositional landforms
associated with fluvial landforms.
OR
] b. What is weathering? Write a note on the types of physical weathering. 10 2 1
a.
i. Define minerals.
ii. Samples of white coloured calcite and quartz are to be differentiated.
How would you differentiate them? You are provided with a hardness
box and streak plate.
ii. What are the properties of minerals that you will test in a hand sample?
Explain it with an example.
OR
a. Define minerals. List out the types of habits in minerals with relevant |
examples. How would you differentiate between a yellow, transparent and
2 sample of quartz and fluorite? 10 2 2
Match the following features with the associated rocks.
I.  Phaneritic, plutonic igneous rock A. Basalt
2. Aphanitic, volcanic igneous rock B. Granite
3. Very fine-grained sedimentary rock. C. Conglomerate
4. Large clasts embedded in a fine-grained matrix. D. Phyllite
3. Non-Foliated metamorphic rock. E. Quartzite
6. Foliated metamorphic rock. F. Claystone/Siltstone
7. Metamorphic composed of CaCO3. G. Gneiss
8. Sedimentary rock composed of CaCO3. H. Marble
9. Preferred orientation of mafic and
felsic minerals arranged in separate layers. 1. Limestone
10. Fine grained metamorphic rock with
3 layers and facility. J. Slate 20 2 3
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a. Draw the diagrams for antiform, anticline, syncline, and synform with | 10m
ppropriate labels.
b. Write a note on (any 3)
1. Principle of Inclusions.
2. Principle of order of superposition 4A.
3. Principle of lateral continuity _ 4m
4. Principle of Uniformitarianism 2 1
5. Faults 4B. and | and
4 6. Unconformities 6m 3 2 4
a. What is compressive strength? Which are the rocks with minimum and
maximum compressive strength? 15m
b. What is porosity? Identify the factors that influence porosity.
¢. Which geological factors control the properties of good material for
construction? '
d. Calculate the Rock Quality Designation for the following core sample
and comment on its quality:
Total length of core= 300 cm | 33
Core piece 7 Length of the core piece (5m) |
Li 20cm 5h ‘
L2 15cm (5m)
L3 150mm 5c
L4 100mm (2m) i
L5 200mm 5d :
L6 50mm (3m) 2
L7 50mm , and
5 L8 _ 20cm 3 3 5
Write a note on (any 2): '
a. Self-potential method of geophysical investigation.
b. Seismic method of geophysical investigation 2
¢. Direct method of geophysical investigation 5m and
6 d. Magnetic of geophysical investigation 3 3 5
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a. Identify the confined, unconfined, and perched aquifers in the diagram | 15m
below. Write a note on the same.
| |
h \ \. oy, @ PO
— SN T AT T 7a.
10m
IMPERMEABLE LAYER
: : P 7b.
b. Draw a diagram on the water table with appropriate labels. 5m 2 2 6
Which rocks are suitable for construction of tunneis? Comment on the
stabiiity of tunnels constructed in the conditions/attitudes of rocks given
below:
i |
2. , 10 3 4 7
What are the suitable conditions of construction of (any 2):
a. Gravity dam b. Arch dam
¢. Buttress dam d. Rockfill dam Sm 3 1 6
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No.

{.a)

With the help of stress-strain curve for mild steel explain the
following terms: Proportional limit; Elastic limit; Yield stress;
Ultimate stress 10 02 03 01
Explain the difference between ductile and brittle materials in
terms of failure surfaces and nature of stress strain curve.

1.b)

A bar of certain material 60 mm x 60 mm in cross section is
subjected to an axial pull of 180 kN. The extension over a length
of 100 mm is 0.05 mm and decrease in each side is 0.00525 mm. 08 02 04 01
Calculate modulus of elasticity, Poisson’s ratio, modulus of
rigidity, and bulk modulus

I.c)

State the assumptions in theory of torsion 02 02 02 03

2.a)

A rod of steel 1.5 m in length is at a temperature of 20°C. Find:
i) the free expansion and the corresponding stress when
the temperature is raised by 80° C, | 08 02 03 01
1) stress if no expansion is allowed
. iti) .. stress when.an expansion of 2.mm is allowed.
Take o =12 x 10%° C,E=210 GN/m%.

2.b)

Obitain the value of P for equilibrium and find the change in

length for the following assembly. E = 21(GPa, 10102 1 03 01

L =700mm; o L =&00mm; N L =300mm;
. e A T T

iame = ﬁ_____ N " Dameter = 16mm
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Draw the shear force, bending moment and axial force dia{gram
for the beam shown below. Also find the maximum value of

20

01 04

02

bending moment.

y: Skl
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4.a)

A 300 x 600 mm timber beam is strengthened by the addition of
600 x 8 mm steel plates secured on both its sides. The flitched
bearn is simply supported and carries a uniformly distributed load
of 40kN/m over an effective span of 8m. Find the maximum
bending stresses in steel and timber at the mid-span. Take Es =2
x 10° N/mm?and ET = 1 x10* N/mm?,

12

02 04

03

4.5)

A cylindrical vessel, whose ends are closed by means of rigid
flange plates, is made up of steel plate 3 mm thick. The length
and internal diameter of the vesse! are 85 cm and 40 cm
respectively. Determine the longitudinal and hoop stresses in the

cylindrical shell due to an internal fluid pressure of 3. ZN/mm2
Also calculate the increase in length, diameter and volume of

vessel. Take E = 2<107 5 N/mm? and p=0.31

08

03 03

07

5.a)

A plane element is subjected to the stresses as shown in the

figure below. Determine anaiytically:

1) The prmctpal stresses and their directions

11) The maximum shearing stresses and the directions of the
plane in which they act.

iii)  Normal and shearing stresses on the inclined plane P-P
having a normal inclined at 30° clockwise to the
horizontal

w——i—-z- 30 Nimmé#
P VAP
g

] > goM/mar
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5 T :

60 N/mm?

- 10
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06
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| 1 > 04 | 06
5.b) ' Solve Q.5.a) using Mcht’s circle 0 0

An I section has top flange = 140mm x 15mm, bottom flange =
120mmx20mm and web = 280mm x 15mm. It is used as a
cantilever beam over a span of 3.5m to carry a UDL of 10kN/m 10 02 03 04
over its entire span. Draw the shear stress distribution diagram at
0.2) the support.

Obtain the shear centre for a channel section having flange as |
220x10mm and web as 280x10mm (Total depth of section =
270mm). The section is subjected to a shear force of 30KN.|
6.b) Sketch the variation of shear flow across the section,

A solid shaft has to carry a torque of 12 kNm. Find a suitable
diameter for the shaft if the maximum stress is limited to 90 MPa
and the angle of twist should not be more than 30 per metre
length. G = 85 GPa.

Also if this solid shaft is being replaced by a hollow shaft of
same material, equal length and same allowable shear stress,
having internal diameter equal to 0.85 times the external
7.a) diameter, find the dimensions of the hollow shaft

A 500 mm diameter reinforced concrete column has 8 bars of 20
! mm diameter. The column is subjected to an axial compression
of B75kN. Determine the stresses developed in concrete and
7. | steel, Assume Egieer = 12E congrere

S0 04003 0 04

10 02 04 05

190 02 02 01

qua:?egz
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Instructions:
l. Q.uno.lis compulsory,

Solve any FOUR from the remaining SIX questions.

Write answer to each question on a new page. _

Answers to be accompanied with appropriate sketches wherever necessary or required
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Q.No. Questions - | Points| CO | BL

1 & Classify surveying based on instruments used. Provide examplesof ; 20 | 1

cach type. (4)

; b. With proper sketches, differentiate between simple leveliing and i )

differential levelling, (4)

i ¢. Define contour fines and list any four key characteristics of contour 1
lines. (4) i

d.  List the precautions to be observed while using a theodolite during
asurvey (4)

. : | |
i e Explain the steps involved in the radiation method of piotting in | ' ] ’I
| plane table surveying. (4) ) f
2 a. A survevor is conducting a diferentia levelling survey with a 4m 20 3—1
level staff over a long route using the rise and fall method. The
following staff readings were taken in sequence, and the reduced
fevel (RL) of the first station (A) s 150.000 m:
3865, 3345, 2.930, 1950, 0.850, 3.795, 2.640, 1.540, 1.935, |
0.865, (.665. - o
© First reading was tahlggn on the benchmark (B:M.), The level was ]
shifted after the fifth and the eighth reading,
L. Draw the profile (2)
2. Prepare the field hook page. (2} I
3. Calculate the reduced levels (RLs) of all points using the '

rise and fall method. (4) |Show aif the calculations) i
Verify the arithmetic chock. (2) i
5. Find the difference between the first and the last point. (2) |
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b. Discuss the differences (atleast 2) between the trapezoidal rule,
average ordinate rule, and Simpson’s 1/3 rule for calculating the
area of an irregular figure (6) Inciude examples of when each ;
methiod would be most suitable. (2)
3 a. Explain the dxfference between direct and indirect methods of 2
contouring. (8)
b. Discuss the advantages and limitations of both, direct and 1'1d1rect
methods of contouring, providing practical examples of where they
are best suited. (0) 2
c. A tachometeris set up at a statjon point P, and the following data { . _
is observed to a staff held vertically at a point Q:
Vertical angle of line of sight: +5° 30/ 2
Stadia readings: 2.220 m, 2.000 m, 1.780 m
Instrumertt height {HI) at station P: 1.40¢ m
Constant values of the tachometer are: k= 100, C =0
Reduced level (RL) of point P is 300.000 m
Draw the piot showing ali details, (2)
Calculate the reduced level of poimt Q. (3)
Calculate the horizontal distance between P & Q. (3)
4 a. Explain, with the help of neat sketches, the steps involved in the | 20 2
Block or Grid contouring. (4)
b. A surveyor has collected data from a field using block contouring 3
method. prepare contour lines (4) at l-meter intervals for the
following spot heights taken for a biock of Sm x Sm:
Point A- 150.2 m, Point B: 152.6 m,
Point C: t149.8 m, PointD: 1514 m.
c. A theodolite closed traverse ABCDA was conducted, and the 3
following data were recorded.
Draw the fraverse and check if the traverse is closed. Then, compute
the error of closure. (4)
. Adjust the laiitudes and departures if required. Use. Bowditch’s
Ruleto balance the traverse, (4)
Compute the corrected latitude and departure and Independent
coordinates for each side. (4)
Side | Length (m) Bearing Latitude (m) ;| Departure (m)
AB 200 N45°E 141,42 ‘ 141.42
BC 250 S60°E 125 216.51
CD 180 S45° W -127.2 -127.28
DA 150 N30° W 120.9 -75

Page 2 of 3
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- arg as fotiows: 12 m?, 1807, 24 m2 30 m2, and 20 n?,

Compute the volume of the embankment using;
t. Trapezoidal formula (5) and Prismoidal formula (5)
il.  Compare the results and give inference. (2)

independent coordinates, X.and Y, of Station A are 5000.00m and
5000.00m respectively,

5 a. A lme Al3 has a measured bearing of 45° bt is affected by local | 20
attraction. Explain the steps (o determine the correct beari ng. (4

b.  Explain the working of an auto level and its significance in modern
surveying. {4)

¢. The ordinates of an irregular boundary at 10-meter intervals are as
follows: 2.tm, 3.5 m, 4.8 m, 52 m, 4.0 m, 3.2 m, and 2.0 m.

Draw the plot. (2)
Calculate the area enclosed by the bouridary using;. . _ N S .
o " Trapezoidal rule (5) and Simpson's 1/3 rule (5)
6 2. Describe the construction, working, and use of a prismatic compass | 20
(4) and a surveyor's compass {4) and compare their features and
-‘[ applications in the fieid. (4) :

b. Explain the purpose and procedure of profile levelling and cross
sectioning. (8) !

7 a. Expiain, with proper sketch, the purpose and procedure of | 20
reciprecal ievelling. (4)

b. Two points, A and B, are located on opposite banks of a river. To
determine the difference in elevation between these points using
reciprocal levelling, the following observations are made:

From A to B:
Reading on staff at A = 1.205 m,
Reading on stafT at B = 2.630 m,
From B (o A:
Reading on staff at A = 1.820 m,
Reading on staff at B =2.195 m.
Calculate the true difference in elevation between A and B,
considering the effect of collimation error. {4)
¢. The cross-sectional areas of an earth embarkment at 20 m intervals

Page3ofz .
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Instructions

Question no. 1 is compulsory. .

Attempt any 4 questions out of remaining 6 questions
Neat diagrams must be drawn wherever necessary.
Assume Suitable data if necessary and state it clearly.

i el oot

Q.no. Questions Points | CO BL | Mod
1 1 An oil film of thickness 1.5mm is used for 6 COl | BL2 1
(a) | lubrication
between a square plate of size0.9m x 0.9 m and an inclined plane having an angle of
inclination 20 degrees. The weight of the square plate is 392.4 N and it slides down
the plane with a uniform velocity of 0.2 m/sec. Find the dynamic viscosity of oil.
(b) | State hydrostatic law and derive the expression 8 CO! | BL2 2
for the same.
A trapezoidal plate measuring 1m at the top edge 6 COl | BL2 3
and 1.5m at the bottom edge is immersed in water
{(c) | withthe plan making an angle of 30 degree to the
free surface of water.
The top and the bottom edges lie 0.5m and 1.0m respectively from the surface.
Determine hydrostatic force on the plane.
2(a) | Discuss the types of fluid flows along with| 10 CO2 | BL2 4
mathematical expressions and their example. :
(b) { Prove that the maximum velocity in a circular | 10 C0O2 | BL2 5
pipe for laminar flow is equal to two times the ' '
average velocity of flow.
3 (a) | A block of wood of specific gravity (.8 ﬂoats inj 7 Col | BL2 | 3
water. Determine the meta centric height of the ‘ ~
block if its size is 3m long X 2 m wide X 1m deep

(b) | Derive continuity equation for 3D flow 9 | COl | BL2 4
(¢) | Compare veturimeter and orifice meter. ' 4 COl | BL2 4
4(a) | A triangular plate of 1 m base and'1.5m altitude 8 CO1 | BL3 3

is immersed in water.
The plane of the plate is inclined at 30 degrees with the free water surface and the
base is.parallel to and at a depth of 2m from water surface. Flnd the total pressure on
the plate and the position of center of pressure. ] :

4(b) | An oil of specific gravity of 0.8 is flowing| 6 | "CO2_ BL3 4
through a venturimeter having inlet diameter 20 '
cm and throat diameter 10 cm.

Pagelof2



The oil mercury differential manometer shows a reading of 25 c¢m. Calculate the |-
discharge of oil through the horizontal venturimeter. Take Cd= 0.98

4 (c) | Prove that equipotential lines are orthogonal to 6 CO2 | BL2 4
streamlines at all points of intersections.
5(a) | The velocity component in a 2-D flow field for 8 CO2 | BL3. 4
an incompressible fluid is expressed as follows
Check whether the velocity potential exists or not?
u——+2x X2y, v =xy? —Zy—-i
If exists obtain an expresswn for stream function V.
b | Discuss the characteristics of turbulent flow. 6 CO3 | BL1 5
¢ | Define coefficient of discharge, coefficient of 6 CO2 | BL2 4
velocity and coefficient of contraction and
derive relation between them
6 (a) | Discuss the determination velocity of flow in 6 CO2 | BLI 4
pipe or channel with the help of Pitot tube.
(b) | Describe Reynolds experiment along with the 8 CO3 | BL2 5
characteristics of laminar and Turbulent flow.
(¢) | A manometer is connected at the two points A 6 CO1 | BL3 2
and B as shown in figure.
At B air pressure is 7.848N/cm2 (absolute), fine the absolute pressure at A
7 | Explain with sketches 3 methods of control of 6 CO3 | BL2 6
(2) | boundary layer separation :
(b) | Anannular plate of 2m external diameter and 1m 8 CO2 | BL3 3
internal diameter with its greatest and least
depths below the surface being 1.5m and 0.75m
respectively. .
Calculate the magnitude, direction and location of the force acting upon one sade-of
the plate due to water pressure. L
(€) | AU tube is made up of two capillaries of bores 6 COr ¢ BL2 | 1

1.2 m and 2.4 mm respectively.

The tube is held vertical and partially filled with liquid of surface tension Q.OfS.N/m
and zero contact angle. If the estimated difference in the level of two menisci is 15

mm, determine the mass density of the liquid.

Page 2 of 2
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Q.No.

Questions

Points

CO

BL

Module
No.

a) Explain in detail the procedure for conducting core test of
concrete.

'b) Give in details the classification of aggregates used in concrete.

¢. Explain the components and working of RMC plant observed
during site visit.

06

06
08

05

01
0l

a). Design a concrete mix of M50 grade using 1S 10262:2019; for
pile foundation with severe exposire condition. Take a standard
deviation of 5 MPa. Use, OPC 53 grade cement, the specific
gravities of cement-3.15; Fly ash-2.4, GGBS-2.8; plasticizer-1.1;

specific gravities.of Coarse Aggregate (10 mm-2.65, 20 mm-2. 68)
and specific gravity of Fine Aggregate are 2.87. Fineness Modulus

of Fine Aggregate is 3.21 (Zone- D. A slump of 175 mm is,
| hecessary. The water absorptlon of coarse aggregate is 1.2% and
.| free moisture aggregate is 0.6%. The water absorption of fine

aggregate is 2.4% and free moisture aggregate is 3.46%. Assume
any missing data suitably and state them,

b). Highlight the importance of carbonation of concrete from
durability perspective,

15

05

02

02

02

05

a. Design concrete for M 35 grade using DOE method. Refer the
data from QueZ2a and chart attached at the end of manuscript.

b. Discuss in detail the problems due to hot weather concreting.
Suggest suitable measures to improve the performance.

12

08

02

03

02

04

a. Design concrete for specified design strength of 35 N/mm2
using ACI Method; consider the data related to the properties of
material as given in Que.No.2a,

b. Explain in details procedure for ulirasonic pulse velocity test
used to measure quality of concrete.

07

02

JUS
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a. It is proposed to design SCC of grade M45, consider w/c of 032,127 . |2 - 13 2
and the percentage of fine aggregate passing from 125 micron as.
3.8 %. Assume suitable powder content between 400-600 kg /m3
and other data from the que2a.

b. Explain in detail various aspects considered to improve the { 08 3 2 3
quality of high performance concrete.

| a) State the advantages and disadvantages of self-compacting 06 3 1 3
concrete. ' S S 3
b). Explain the salient Features of high performance concrete. 06 13 2 3

-¢. Discuss various methods of concrete transportation with their | 08 2 |1 4

suitability. ' '
Write short notes on (any four) i 20 Lo
i. Types of Retarders 5 1 2 |
ii. Rice husk ash 5 1 1 1
iii. Sulphate Resisting Cement 5 3 2 3
iv. Silica fume 5 2 1 1
v. types of Plasticizers 5 1 2 1
vi. Hydration products 5 3 3 ]
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Table 5 Minimum Cement Content, Maximum Water-Cement Retio and Mintmum Grade of Concrete
for Different Exposures with Normal Weight Aggrepates of 20 mm Nominal Maximum Ske

{Clanses 6.1.2, 8.24.1 and9.1.2)

5 Expesure Plaln Concrete Relnfarced Concrete
No. —
Minimem . Maximum Minimun  Misewm  Madmm Migimem
Cemem * Froe Water- Grade of Cement Frec Water Grade of
Comepl  Cement Ratio Conuret Coatent Cerent Ratio Concrete
WN\_ﬂ_ : R!—-—.
" @ th C ) 6 ™ ®
] Mild 2o 060 - 30 0.8 M 10
tit) Moderste uo B0 MIs 0 050 M2
it Severe 25 1 M20 120 0A3 M3
in Veiy severe %0 ' 04 M20 Mo 1L4s M3
¥) Extreme iz0 Y M2 360 L M40
NOTES ‘

| nﬁ.ﬁagﬁﬂﬁu&Egﬁwwagigg.&giwwm&%&%%rpﬂn
ndditions such za fy ash or uﬂkaﬂﬂuazﬂiﬂ.f&nwlg.ﬂgr?gﬂiﬁﬂlﬁgs
__.nea!aanﬂfigﬂimrfén«w%ilgkﬁggﬁlgg&
aﬁgiﬁgagn&ﬁﬂ%#ﬁ 1489 {Part 17404 IS 433 rexpectively,
: zrggﬁugéﬂwﬂgnggwig

1S 10262 : 2019

Table 5 Volame of Coarse Aggregate per Unit Volame of Total Agzregate for Different Zoues of Fine
Aggregate for Water-Cement/Water-Cementitious Mateiials Ratlo of 0.50

{Clanse 5.5)
S| Nomlwal Maghieum Size  Yolime nf Coarve Agaregate pet Unit Velunze of Toizl Aggvegate for Dilfereat Zoues of Fine
Ne. of Aggregate Aggregate
inm i
- 8 ——
Zone IV Zovell ¢ Zomell Zonel

{1 (2} 0] () i M {8}

1) 10 032 452 L0 4438

i) il 985 064 L0 060

i) 10 073 k) T 0.9

a .
NOTES

"1 1 Valunes arebased an aggregales it sanisted surface dry condition, ’

2 These valimes age for crushed (angular) aggregate and suitable adjusments nuay be mads for othes shape of aggregair.

3 Suitable sdjostments may alsa be made for fine aggregate from uther then naturel souress, wormally. crushed sand or piixed sand may
aeed esser e aggregeie content. In that ense, the cnare agaregetc valvrae shall be switsbly increased.

44t ivezcommendsd hat fine aggregats confonuing te Greding Zoae IV, 45 per 1S 383 shall not be wied in reinforeed concrete ualess iests
lieve been made te nseentain she witability of proposed mix propertinns

v—

Table 4 Water Content per Q_cmn _.sw: e of _ Table 3 Approximate Air Content
Concrete For Nominal Maximum Size of A (Clause 5.2)
Aggregate Y] -
; , N SE Nomina! Maximam Size — Enteapped Air, as
(Clanse 5.3) % A3 Noo of Asgresate Percentage
- z|,A\w . mm of Volume of Concre
St Nominal Maximum Sizeof  Water 953% ¥ ( ) 3
No. Aggregate ke ,ﬂ/.m,,.....m. .H - 2
-~ ‘ D i) 10 15
R ii) 0 1o
( @ C R A ) 40 0
i) 10 g S .
i) 20 86’ 8 3.1.1 The actual values of air content can alst
) 40 2 U8 oA | adopted during mix proportioning, if the site dat
PWate cantent comesponding f stuated sudaesdry apoiiis” | 1east S resuls) for similar mix is available.
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[able 1,2 and 3 for ACI gm_&oa Concrete Mix Design

8 a:. msr Volume of coarse aggregatef unit volumeiol

(2) Relation betweenwaterfcement ratio & average <

" (3) Requirements of ACI:318-83 for wjc ratio &.

cancrete as per ACl 271.1-91 f . compressive 32%7 of concrete, as per ACiz11.1-91 ¢ ) %385 for special exposure conditions
. . r
. : 5 . ) &
Haximim | Butk volume of dry redded CA funit volume of concfete for : E ' m%omcaoo&ag _zgﬁninﬂs Minkmum design
mﬁm o . (inoness toduls of sand of m Emﬂmnoomwm&zm fleciive watericement ratio {by amm& normad dersity strength, ow density
] . 2 ﬂ_‘m:mﬁm -G 43ys i , aggregate concete apgregate concrela
Bn gt 200 " " MPa Non air entrzined _pm;:ﬁs&gﬁ% foo e - _ M
:,_,m:c . 24 26 28 300 |, . : ! concrele  Contrate intenced ko be
S , : Stemmied il L : R .
T T 05 048 0.46 om 1. |1 45 ° 0.38 -y | (8) Exposed o fsh okt 05 5
TS S ol S § 3 Pl Erolsdosuwie ). pas o
R AT 0.58 057 0.55 053 — 1 oSq_uqaeﬁas 045 £ )
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o & 1 . 086 064 . 462 60 o B - - = — g of [0 0«04 T Tw |
ﬁé&ﬁ; " i %ﬁwﬁmmws 048 IRk :ﬂa ok RS N N
”:_ , - . o 4 et . . P F Wi icng 32533, 3.2..9. A :
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5 mmnosams%a value of slump for various

{5} Approxdmale requiraments for mixing water & sir conlent for

- (B) First estimate of density of fresh concrete as pe,

. hffefentworksbities & nominet inaxinum size of aggregates as per
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Q.6 | Solve the following questions. |
1. | List out the direct methods of geological mvexttgatlon e o ‘ 5
2. What is. corhtxcn? What: hap ens: if the value of. ~01pt10w ez;:;ee";"-, 60%7 a5
3. fock sample has the. followmg properties:- Do 5
" Volume of voids: 35 cm? ‘ P L P
" Total volume of the sample: 140 cm®
Calculate me porosity of the.sample. Express the answer as a pelr’ﬂ itage.
ﬂ. Write a note on (any 1) 5
1. Seismic method of geophysical investigation
i, |-Self-potential method of geophysical mvestigation 1,
i, Gravity method of geophysical investigation. . 1,2 2,3
. 7A | Solve the following questions: . - '
' 1. Which rocks are suitable for construchon 01‘ tumlels? : 2
7 Comment on the issues that will be encountered 1f a tunnel is to be cons tricted 8
at the deptn of SOm in he d1ao:ram belaw
e .‘ . P
. | jw- Lwtiitapse
o -
;“‘“'“"" 1 ]
des f :
.\ honmneql umzuim ib lw t!rs"en i {h&dcmSt 41 80 nefdrs rurnzn g,mn
In;;nihmml;,eniug[ml section, Coantmencsn: thevarinos pwmixh prrﬁl[mnﬂhal‘
nighitFie l:u:umlrtrtd durlm_ [mmrlmu‘m{h A cmpim\u o Tl;rf'thﬂ!omm! aspﬂ*t
Caf thearen; . 1)
. 7B |-Solve the following questions. 10 2,
How 1s an unconﬁned aquifer dlfferent from conﬁned and perchﬂd aquers" 3 | 3,4
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Course Code: PC-BTC301 Maximum Points: 100
Course Name: Mechanics of materials Semaester: I
Notes:

e Attempt any 5 main questions
s Draw neat sketches to support your answers
e Assume suitable data if missing and state the same clearly.

k _. {).No. Questions Points CO | BL Module

Explain and sketch the stress strain curve obtained for
rrrrr - y—— —-ductile-materials-under-tensile-test.- Mark and-define- 0 T 0T 01 -
the following points : Elastic limit, Yield stress, ‘
Ultimate stress, Modulus of elasticity.

Analyze the axial stresses in the bar of varying cross
1.b) section as shown below and obtain the total change in 10 02 03 01

length

' iDiamete'r=32;1n1:1..;;; Caosssechcn Sﬁxa{}nmz Dzameter Qﬁmm: ce
L=300mm . . L Zﬂomm e L= - 250mm

A bar with rectangular cross section is subjected to an
axial pull of 150kN along its length. If it is originally
Zm long, 30mm wide and 20mm thick, evaluate the
following values :

2.a) a} Change in length 10 02 03 01
b) Change in width

c¢) Change in thickness

d) Modulus of rigidty and bulk modulus
Take E=200GPa and Poisson’s ratio = 0.3
2.b) A rod of steel 1m in length at a temperature of 20°C. 10 02 03 01
Find: i)the free expansion/contraction when the

Pagel of 3
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temperature 1S raised to 110° C; ii)stress in bar if no

expansion is allowed and iii)stress when an expansion
of 0.5 mm is allowed.

Take o= 12 x 10°° C, E = 2x10° N/mm?.

Draw the SFD-and BMD for the beam shown in fig.

3 below. Also obtain maximum bending moment and its 20 01 03
point of action.

02

ok fonkal - 53k

f% T

Vzp_i;c'éiﬁ’t',ﬂ:' R R l f o
W‘r{:;fws - _' : ‘ionl m'

A o ,Ep ° u il?;fs; E— F

| AT50'x 400 mm fimber beam is stre?tl@thened by"fhe g
addition of 100 x 4 mm steel plates secured at its top
and bottom surfaces. The flitched beam is simply
supported and carries a uniformly distnbuted load of
30kN/m over an effective span of 10m. analyse the
4 a) following: 10 02 03
)Bending stresses in timber beam before
strenpthening

1))Bending stresses in timber and steel plates after
strengthening

Take Es = 2 x 10°N/mm?and E; = 1 x10* N/mm’,

03

A cylindrical vessel, whose ends are closed by means
of rigid flange plates, is made up of steel plate 6 mm
thick. The length and internal diameter of the vessel
A1) are 70 em and 35 cm respectively. Determine the

) longitudinal and hoop stresses in the cylindrical shell
due to an internal fluid pressure of 1.5MPa. Also
calculate the increase in length, diameter and volume
of vessel. Take E = 2x105 MPa and p=03

10 03 03

07

5.a) A plane element is subjected to the stresses as shown 10 02 | 03

| i thie figure below. Determine analytically:

i) The principal stresses and their directions

i) The maximum shearing stresses

iii)  Normal and shearing stresses on the inclined
plane P-P

06

Page 20of 3
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30

MPa P e

5b)

Solve Q 5.a) graphically using Mohr’s circle 10

02

03

06

6.a)

An I beam having flanges as (250x10)mm and web as
(8x350) mm is used as a simply supported beam over

01
02

03

5m span and carries a UDL of 10kN/m. Calculate the 10
shear stresses mduced at Support seciion and skefch :
its vartation along the depth.

6.b)

Obtain the shear centre for a channel section having
flanges = 150x12mm and web = 250x10mm. The
section is subjected to a shear force of 30kN. Sketch
the variation of shear flow across the section.

10

04

03 -

04

7.a)

The maximum shear stress developed on the surface
of a solid circular shaft subjected to torsion is
150MPa. Analyse the maximum shear siress that will
develop if the diameter of shaft is increased by 50%.

05

02

03

05

7.b)

1 the hollow shaft.

A solid shaft has to carry a torque of 15 kNm. Find a
suitable diameter for the shaft if the maximum stress
is limited to 100 MPa and the angle of twist should
not be more than 20 degrees per metre length. G = 85
GPa.

If this solid shaft is to be replaced by a hollow shaft of
same material, equal length and same allowable shear
stress, having external diameter equal to 1.3 times the
internal diameter, fmd the cross section dimensions of

10

02

05

7.¢)

Define torsion. State the assumptions in theory of

torsion. Explain the terms in torsion equation with 05
neat sketch

02

02

05

Page 3 of3
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Total points: 100
Duration: Toral Time allotted will be 3Hr.

T
Class: B.TECH (Civil Engineering) [ Working Professional]. Semester: EL“

Program: CIVIL

Name of the Course: Basics of Surveying
Instructions:

1.  All Questions are compulsory.

2. Assume suitable data if necessary and state the clearly.

Course Code : PC-BTC3063

observations.

Que. Points | CO { BL | Module
No no
Ql A. The following observations were made using tachometer fitted with | 10 1,213 |4
anallatic lens, the multiplying constants being 100.
Instrument | HI Staff | WCB Vertical | Hair Remarks
station station angle readings
O 1.550 { A 30°30'0" | 4°30'0" | 1.155, RL of
1.755,2.355 | O=
B 75°30°0" | 10°15'0" | 1.250, 150.000
2.000,
2.750
Calculate the distance AB and RLs of A and B. Find also the gradient of line
AB.
B. Determine the values of stadia constants from the following |10 2 |3 |4




Instrument | Staff Distance(m) | Stadia readings
station reading on
' Lower Upper
O A 150 1.255 2.750
B 200 1.000 3.000
C 250 0.750 3.255

Q2

. Describe the process of method of repetition and reiteration.

A 05 2
B. What are fundamental lines of theodolite and what should be relation | 05 1
1n between them. : '
C. An incomplete traverse table is obtained as follows- 10 2,4
Line Length(m) Bearing
AB 100 77 .
BC 80.5 140°30'0"
CD 60 220°30'0"
DA ?? . 310°15'0"
Calculate length of DA and Bearing of AB.
Q3 A. The following offsets were taken from a chain line to an irregular | 08 1,3
boundary line at an interval of 10 m:
0, 2.50, 3.50, 5.00, 4.60,3.20, 0 m
Compute the area between the chain line, the irregular boundary line and the
offsets by
1} The mid-ordinate rule
2) The average-ordinate rule
3) The Trapezoidal rule ‘
4) Simpsons rule
B. What is Two-point problem? - 08 2,3
Explain with a neat sketch procedure of solving a two-point problem in
plane table surveying.
C. What are advantages and disadvantages of plane table surveying? 04 2,4
Q4 A. Explain the characteristics of contours with diagrams 10 1,2
B. Explain the methods of contouring. 10 1,2
Q5 A. The line of sight from two stations A and B just grazes the sea level. If | 05 3

the height of A and B above sea level are 100m and 150m respectively.
Find the distance AB (Diameter of earth= 12880km)




qu‘(“ )
K
w? s, 15 1,4
" - 2
B. The following consecutive readings were taken with a level and a 4-m
levelling staff on a continuously sloping ground at a common interval
of 30 m:
0.855(on A) , 1.545m 2.355, 3.115, 3.825, 0.455, 1.380, 2.055, 2.855,
3.455, 0.585, 1.015, 1.850, 2.755, 3.84599(on B).
The RL of A was 380.500m. Make entries in level book and apply the
usual checks. Determine the gradient of AB.
Q6 A. The following are the bearings observed in traversing, with a compass, | 15 1,4
: an area where local attraction was suspected. Find the amount of local|
attraction at a different station, the correct bearings of lines and the
included angles. Draw a sketch of the plot assuming AB= 180 m, BC=
120m, CD=60m and show in it all included angles.
Line FB. BB
AB ~ 59%0°0° 239°00'0"
BC 139°30'0" 317°00'0°
CD 2159150 36930°0°
DE 208°0°0° 29%00'0"
EA 318°30'0" 138%5'0°
B. Explain Dip of magnetic needle and local attraction. 05 1
Q7 A. Explain the steps of fieldwork in chain surveying. 10 1,3
B. Explain with figure types of offsets. 10 1,2
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Course Name: Building Drawing with CAD Semester: I

e —
Notes: 1. Q.1is compulsory & attempts any four out of remaining six.
2. lilustrate answer with neat sketches wherever requlred.

3.Make Suitable assumiptions where necessary and state them cleadly.

Questions Points | BL | CO | Module

Q.No
' No

A) Draw to a suitable scale developed plan for ground floor of
G+1 storey bungalow for a PWD Engineer on a site of the data
given below.
1. Plot size: 14 M x 18 M, (FSI: 1.2)
2. Road is on south side parallel to 18 M direction
3. Wind direction is E-SW-W & climatic zone is hot and
humid
1 4. Requirements of Engineer
’ a. Office room
b. Master bed room
Living room
Children bed room
Kitchen cum dining room
Guest bed room
g Staircase/bath/WC/store/verandah are to be provided
B) Draw terrace plan for above question, '
A. Draw to a suitable scale line plan of first floor for Q.1A.
B. State: Built up area, Rera carpet area, carpet area, super | 15+05 [ L2 | 1.5 1/5
oMUt up area, FAR for QuIA..- . o - . 0 T )
A. Draw to a suitable scale, line plan of public library
3 building opening on a plot size 30 M x 40 M. Show ali 20 13 | 2-5 1,2
units with dimension and position of door, & windows.
A. Discuss the need, objectives and five piilars of Real
Estate Regulation Act, 2016 (RERA).
4 B. Explain following principles of planning in detail, 10410 { 12 | 2 1
1. Privacy
2. Circulation

15405 | L4 | 1-5 1-5

Mo oa o
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A. Discuss the necessities of building byelaws. Also explain
building bylaws related to height of building and
frontage of building.

Draw a front side elevationai plan for Q.1A

10+10

Draw to a suitable scale Foundation plan for Q.1A.
Draw to a suitable scale site plan for Q.1A.

Draw to a suitable scale Water supply & Drainage plan
for Q.1A.

Draw to a suitable scale Electr1c1ty& Furniture plan for
Q1A .

10+10 | L3 §1-3 | 1/3/5

w o we |w
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" Program: Civil Engineering

Course Code: PC-BTC-303

. Course Name: Building Drawing with CAD

Duration: 3.00 hrs.

Maximum Pomts 100

Semester III

Notes: 1. Q.1is compulsory & attempts any four out of remaining six.

2. llustrate answer with neat sketches wherever required.

3.Make suitable assumptions where necessary and state them clearly,

) Q.No

Questions

Points

BL

o

Module
No

et

A) Draw to a suitable scalé developed plan for ground floor of
G+1 storey bungalow for Dentist on a site of the data given

below.
1.
2.
3.
4,

B)

e oo oW

Plot size: 12 M x 16 M. (FSL: 1.2)

Road is on south side parallel to 12 M direction
Wind direction is E-SW-W & climatic zone is hum1d
Requirements of Engineer

Clinic

Master bed room

Living room

Children bed room

Kitchen cum dining room

Guest bed room

g. Staircase/bath/WC/store/verandah are to be provided
Draw terrace plan for above question.

15+05

L4

1-5

A,
B.

Draw to a suitable scale line plan of first floor for Q.1A.
State: Built up area, Rera carpet area, carpet area, super
built up area, FAR for Q.1A.

15405

L2

1/5

A.

Draw to a suitable scale, line plan of Post office building
opening on a plot size 35 M x 50 M. Show all units with
dimension and position of door, & windows.

20

L3

2-5

1,2

Discuss the Real Estate Regulatlon Act, 2016 (RERA) in
detail.
Explain following principles of planning in detail,

1. Privacy _

2. Roominess

10+10

L2

Discuss the building bylaws in detail along with.

diagrams for height of building and front margin.
Discuss the site selection criteria’s for residential
building in detail.

10+10

L2/3

2-5

1/3/5
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A. Draw to a suitable scale Foundation plan for Q.1A., : e
B. Draw to a suitable scale site plan for Q.1A., 10+10 ] L3 1 13| 13/
A. Write a short note on perspective drawing in detail. .

B. Differentiate between load-bearing structures and framed 10+10 | L3 | 1-3 | 1/3/5

structures. :
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¢ Attempt any five out of scven questions

Use of scientific calculator is allowed.

Maximum Points: 100

Semester: 111

)1 2
Program: CIVIL _S‘ M, ﬂpq/M a MA M )ﬂ Duration: 03 Hours

Course Code: BS-BTC301

Course Name: Laplace linear algebra & complex analysis

QNO QUESTION POI B | Mo
NT L |dul
S e .
No.
Qla) Find the image of iz - 31'} =3 under the mapping w = 1 . 06 23
¥4
Q1 b) [ 06 3,512
p : -1 S
Using convolution theorem evaluate L Ve 5
L(S +4)(s +.l)
Qi c) 2+1 3 -1+3i 08 1 | 4
If A= s i o4 Show that A * A is a Hermitian mairix, where A*
- -2i
is the conjugate transpose of A.
Q2a) | Show that X+y+z=6 06 2 14
X+2y+3z=14
2x+4y+7z=30
Is a consistent system of equations and hence solve them. ,
Q2b) |If flzy=u+iv is an analytic function of | 06 2 13
. )‘ — )
z=x+iyand u—v=ZBXVIOX 6oy £ oy cubject to the condition
coshy—cosx :
that £{ %)= 321
2 2
2c _ i
Q2c) Find i[g_(l cosZtJ 08 301
ar t
Q3a) t+1, 0<r<2 , 10 2 |1
Given f(r)= find £(/(], £[F ()
3,1>2
Q3c¢) i Find the eigen values and eigenvectors of the matrix 10 4515
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2 2 3 ]
A=f1 1 1
i 3 -1
Q4 a) | Find non - singular matrices P and Q such that P A Q is in normal form 10 |3 |3 |4
(1 2 3 4
A=12 1 4 3 |Hence find rank of A.
l3 0 5 -10
Q4b) | Solve y"+y = t using laplace transform 10 1 |3 |2
Given y(0)=1-& y'{0)=-2 =
Q5 a) | Evaluate: L' {cot™(1 + s2)} 10 [1 |2 {2
Q5by | [3/2 172 _ 10 (3 ]2 |5
Find 4* where A=Li2 3/2J using ‘
Cayley — Hamilton theorem |
Q63a) e sin¢ 06 11 (4 |1

Using laplace transforms Prove that I —-—dt — Iog 5

Q6 b) Prove that the matrix — | T ¢ =P 'Hd 06 12 {3 !4

Elb+id a-—ic
Q6 ¢} | Find the analytic function whose real part is u=¢" (X COSYy —ysin y) 08 12 |3

] is unitary if a?+b*+c?+d>=1

(VS

Q7 a) | Determine the value of *p’ such that the rank of matrix is 3 06 3 |3 |4

{’1 1 -1 0]

|4 4 -3 1
A=

| p 2 2 2

\$ 9 p» 3 J
Q7b) | Bvaluate £ {™ sin 3tsinh 4t} 06 11 |2 |1
Q7¢) | Find the bilinear transformation that maps the point z, =i, z, =0, z, = 08 |2 13,53

into the points W, =—1,w, =i, w, =1 respectively. Into what curve the y—

axis 1s transformed to this transformation?
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Course Name: Fluid Mechanics Semester: 11

Instructions

1. Attempt any 5 Questions.
2. Neat diagrams must be drawn wherever necessary.
3. Assume Suitable data 1f necessary and state it clearly.

Maximum Points: 100

NQc; Questions Points | CO | BL | Mod
. la Determine the YlSCOSlty‘ of a liquid having a kinematic viscosity 6 4 coi | B2 | 1
stokes and specific gravity 2.0 o _ _
' 1 Find the capillary rise of water in a tube 0.03 cm diameter. The surface 4 .
tension of water is 0.0735N/m
Ic | State and Prove Pascal’s law 8 COl | BL2 | 2
1d | An oil of specific gravity of 0.8 is under a pressure of 137.2kN/m? 4 COl 2
1) What is the pressure head expressed in meter of water?
ii) What is the pressure head expressed in meter of 0il?
2a_| Discuss the classification of fluids. 8 CO2 |BL2 | 1
A rectangular plane 3.0m wide and 4.0 m deep is immersed in water
in such a way that its plane makes an angle of 30 degress with the free
2b | surface. Determine the total pressure on one face of the plate and 8 COl | BL3 | 3
position of the center of pressure when its upper edge is 2m below the
free surface.
2c | Brief about the classification of pressure measuring devices. 4 COt | BL1} 2
A differential manometer js connected to two pipes A and B as
@ 3a | shown in the figure. At B air pressure is 7.848N/cm?. Find absolute 6 | COl|BL2| 2
) pressure at A.
/ Fklﬂﬁ\g__
, B §iers !
OIL Sp. gr=08 o =
i -
;%% 1 s0om
At |
MERCURY
Sp.gr=136
Page 1 0of 2



Derive continuity equation for 3 dimensional flow. 8 CO2 | BL2 | 4-
A body of dimensions width 2m, depth 1.5m and length 4m floats : '
horizontally in water. Find the volume of water displaced and position 6 COl1 | BL3 | 3
of center of buoyancy. G for wooden block is 0.7.
Describe Reynolds experiment, along with the characteristics of | 8 CO3 | BL2 | 5
laminar and Turbulent flow.
Discuss classification notches and orifices. 4 CO2 | BL1 | 4
Water flows through a pipe AB 1.2m dia at 3m/s and then passes % col | pr3 | 4
through a pipe BC 1.5m dia. At C the pipe branches.
Branch CD is (.8 m in diameter and carries one third of flow in AB. The flow velocity in branch
CE2.5 m/s. Find the volume rate of flow in AB, the velocily in BC, the velocity in CD and diameter
of CE
Prove that equipotential lines are orthogonal to streamlines at all 6 CO2 i BL2 4
points of intersections.
Explain in detail stream line, pathline and streak line. 6 CO2 | BL2 | 4
Discuss the development of boundary layer along the flat plate and 8 co3 | BL2
any 2 method to control the separation of boundary layer.
S‘;ﬁz .Bemoulli’s theorem. Explain in depth the applications of the Q cos | BL2 | g
6b | In a fluid, the velocity field is given by 8 COl1 | BL3 | 4

! V=(3%F2y)i F (2232 F(232)k i o
Determine

a) The velocity components u, v and w at any point in the flow field.

b) The speed at point(3,2,3)

¢) The speed at t=4sec at point (0,0,4)

d) Also classify the velocity field as steady, or unsteady, uniform or non-uniform and 1D, 2D

and 3D flow.

6¢ | Differentiate Newtonian and non-Newtonian fluids, 4 COl | BL1 | 4
A 25 cm diameter pipe carries oil of specific gravity 0.9 at a velocity 8 CO3 | BL2 | 4
7a | of 3m/sec. at another section the diameter is 20cm. Find the velocity
at this section and also mass rate of flow of oil.
7b | Discuss the conditions of a equilibrium of a submerged bodies. 6 COl1 §BL2 | 3
An open tank contains water upto a depth of 2m and above it an oil '
of specific gravity 0.9 for a depth of 1m. Find the pressure intensity

a) At the interface of the two liquids

b) At the bottom of the tank.

(=)

7c 6 CO1 | BL3 '.
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Course Name: Laplace Linear Algebra and Complex Analysis

Semester: I

Note:

1. Attempt Any Five Questions
2. Answers to.the sub questions should be grouped fogether

'SARDAR PATEL COLLEGE OF ENGINEERING.

: Points | CO | BL | M
Questions oints ol
1 1 a | Test the consistency of the following system of linear equations 6 4 BL5 |4
and if possible, solve
2x43y-z-2=0
X+2y+z+3=0
Ix+y-2z-1=0
b|Find the sum and product of Bigen values of A , where |6 |4 | BL5 |4
31 6 8
02 5 7
A= e _
0 0.5 3| - - — "
0 0 0 -1
¢ | Evaluate _ 8 1 {BL3 |1
(F)L {e'a’ sindt-cos 3t}
(ii)L{tms(at +b)}, where @ and b are constants.
2 Find Eigen Values and Eigen Vectors of the following matrix 6 4 |BL5(S
a 3 4
A=
e .
b . | . 6 3 BL2 |3
Under the transformation w=—, find the image of Iz -3| =32
Z
Page 1 of 3
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Reduce the following matrix to normal form and hence find its 4 |BL3 |4
rank.
21 4 -1
12 1 3
A=
4 5 - 2
§ 7 7
Prove that v=x*—6x"y*+y* is a harmonic function and find 3 | BL4 |3
corresponding harmonic conjugate .
1 BL5 |2
3s+1
Evaluate L' —Sj—
(s=1) (s+2)
Verify Cayley Hamilton Theorem for the following matrix and 4 |BL5 |5
find A7, if it exists
0 ¢ -b
A=|-¢ 0 a
b -a 0
1 2 & 4 |BL5 |4
) 1 .
| Determine constants_ a,b and ¢ if  A=22 1 b) s,
2 -2 ¢
orthogonal. .
A - 2 (BL3|!
Evaluate jte’” cos4t dt
1 1 BL3 |2
Using Convolution Theorem, Evaluate L™ § ——————
(s+3)(s-2)
—at bt 1 BL4 | 2
Evaluate L{-e——re—} 5
Find the map of the straight line 3x+2y =1 by the transformation 3 |BL4 |3

Page 2 of 3
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1
w=-—
¢ | Evaluate 8 1 BL2 | 1
(i)L{sint-sin2t-sin3t} BL4
253
i) Lie™ £ (1)} where L =
(1)2{e () where{ () =22
6ia 6 1 BL5 |2
Evaluate L™ 2543
(s—l)(s—?_)(s«-3)
b Evaluate L{(r+e"+sint)2} 6 I [BL3 |1

¢ | For the following matrix 4, find two non-singular matrices P and | 8 4 |BL3[4

Q such that PAQ is in the normal form. BL3
1 23 4
A=i2 1 4 3

305 -10

7| a | Find the analytic function f (z) =u +iv whose i unagmary part is |3 3 |BL2}3

_— - | BL3. o
R y + -
¥4y
b —1)s=2 5 1 BL5 | 2
Evaluate L™ {log[—(—s-—al(—s—)-)}
5°+4 .
¢ | Find Eigen Values and Eigen Vectors of the following matrix 10 |4 |BLi |5
BL3
211
A={2 3 2

3 3 4
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Instructions:

1. Attemptany FIVE questions out of SEVEN questions

~2—Answers to-altsubquestions-should begrouped togetier
3. Draw neat diagrams wherever required
4. Assume suitable data if necessary and state the clearly.

?\It:;e- Descriptions ’ Points | co | BL M«;;ilf]e
(a) “Ready mix Concrete turns out to be a boon for Indian construction 08 3 2 05
industry” justify your answer, Also discuss the various units and their
functions you have observed during site visit,

Q1 | (b) How waorkability of normal concrete and SCC measured at site to 07 3 4 04

examine the quality of fresh concrete?

() Highlight the importance of Alkai-Silica reaction on durability of | 05 ] 2 01

concrete. '

a. Differentiate between weigh batching and volume batching of 5 ] 3 103
concrete

b. Design concrete for M35 grade using guidelines given in IS 1S 2 2 (03
10262:2019 for the following data.

Exposure condition: | - Maximum size of Method of placement — | Specific gravity of 20 mm
Q2 Severe aggregate —20 mm crane and bucket aggregate (M) 2.80
Strength of cement Workability — Type of coarse Specific gravity of 10 mm
OPC —43 grade slump, 100 mm aggregate — angular aggregate (M) — 2.70
coarse aggregate
Zone of sand — | Water absorption- Water absorption fine | Specific gravity of fine
M;-1.8% & M- 1.3% aggregate- 3.1% aggregate — 2.85
Total moisture content | Total moisture content
M;-0.7% & My- 0.8% | in fine aggregate — 5.6 %
(a) Design concrete for M 25 grade using DOE imethod. Refer the data 12 3 4 3
from Que2 and chart attached at the end of manuscript. Consider '
Q3 maximum permissible ratio of 0.55 and minimum cement content as 325
kg per cum.
(b) Why corrosion of steel reinforcement occurs in concrete? Explain in 08 2 2 5
detail the procedure for conducting Half-cel! potentiometric test.




Q4

(a) Design concrete for M30 grade using ACI Method; consider the
data related to the properties of material as given in Que.No.2.

(b) Discuss problems occurs in cold weather concreting. Suggest
suitable measures to improve the performance.

i2

Q5

(a) It is proposed to design SCC of grade M35 for slump flow of
600-800 mm, consider w/c of 0.34, and the percentage of fine
aggregate passing from 125 micron as 4.1 %. Assume suitable
powder content between 400-600 kg /m3and other data from
the que2a,

(b) Distinguish between
(i) Hydrophebic cement and low heat cement
(i) Hand mixing vs. Machine mixing

12

1.3

Q6

(a) What are the benefits of High Performance concrete (HPC)? Discuss
in brief different propertics of {IPC.

(b) Explain the effect of w/c on strength, durability and workablhty of
concrete.

(c) How Silica fume act as sustainable material to improve the
_____performance of concrete?

10

Q7

Write explanatory notes on the following (any Four)
i) Materiais for HPC
ii) Ultrasonic pulse velocity test
Iit) pH test of concrete
v) Testing of chemical admixture
v) Bulking of sand

vi) Bogues compeund

W s h Uh
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Reference Tables for IS 10262:2019 Method of Concrete mix design

55 30262 : 2019

80 — — Table 5 Minimum Cement Content, Maxtmem Water-Cement Ratio and Minimsm Grade of Concrete
for Different Exposures with Normal Weight Aggregates of 20 mn Nomina! Maximum Size
& (Clause: 6.1.2, 8.2.4.1 and 9.1.2)
|
=
wi sl Exposure Plain Concrets Retofarced Conerete
: Fo — -
m o Minimum Muaximom Minimym Mirimum Maximmum Minimsm
vt Ceinent Pree Water- Grade of Cement Free Wacr- Grade of
o Confent Cement Rucio Concrete Content Cerneat Ratio Concrete
m kg/m* kg/m'
-
= " @ ™ {4) (s} (6 6] @
w2 -
W T iy Mild 20 0.60 - 300 0.55 M20
2 [ iy Modemte 20 0.60 M s 300 0.50 M 25
& T i) Sewer 250 0.5 M2 20 043 M3
3 il Veysevere 2%0 045 M0 M0 04s M3
& 4 v} Extreme 430 040 28 360 0.40 M40
™~ n NOTES .
Q.65 1 Cement content prescribed in ts table i irreapective of the grodes of cement and i is inclosive of additions mentionad in £.3. The
: sdditions sgch ns Ny ssh or Euﬂ&n&gaﬁsﬁ._ﬂgvu&iog??gés&ﬁgs
Gurve 1. tor @ i _annn:naeoaﬁ:ni...E?Rasaism__uEwnu..Ewrnsw_rESgl_rsu:.zﬂaﬁnaﬁa!anﬁin_iog&
Curvs 3 1oy STETITE 28 v cormpcaetrs ot excead the limit of pozzolons and stag specified in IS 1489 (Part 1) and IS 455 revpectively.
NOTES 2 Mintmum grode-for plai concrete tmder mild exposure condition i# not spacificd.
IS 10262 : 2019 W " . i . i . .
| N Table 4 Water Content pex Cubic Metre of Table 3 Approximate Air Content
. . pI. Y | 4 + 1 ]
Table 5 Votume of Coarse Aggregate per Unit Volume of Totat Apgregate for Different Zoues of Fine Concrete For Nominal Maximum Size of (Clause 5 )
Aggregate for Water-Cement/Water-Ceinentitlous Materials Ratio of 0.50 , Agoreagte
: B . . v -
(Clause 5.5) o St Nomina! Maximum Size  Entrapped Air, as
81 Nominat Madmum Slze  Volime of Canisge Aggregate per Unlt Volume of Total Aggregate far Dilferedr Znoes af Flne AAJ\E_GQ mwv \H.. No. a_..‘»wnﬁﬁmmﬁn —-E.n.n::_m_.,
Mo ofdgrgue Agsrepste = imm of Volume of Concre
bun . o
- — \f H . 1 ! ! . .* ) .
Zone IV Zone T Zone {l Zonel SI' Nominal Masimum Size of  Water QEGA__/ (1 Q) o)
m ) ) @ @) i No. Aceregate N i 10 15
i) 10 0.4% 0.2 030 043 mm . 5 -
i 8 0.66 0. 0.67 0.40 ) Q) _; 2 10
i) ) 013 07 071 0.5 - m} 40 08
. 1) 10
NOTES v
! Valumes are based on nggrepsics in satuenicd surface dry sonditios, :v , n 3.2.1 The actual values of air content can als
2 These volumes are for cimstzed (angular) aggregate and suiteble adjustuesns may be made for pther shape of oggregate. . . o . . i
3 Suitable adjustments may alsa be made for fine aggregate from ndler than netural sources, nomally, erushied sand er |mized 1and yuay __; 40 mﬁ_oﬁﬁn& mE.Em mix ﬁﬂc_uon_oz_mm. if the site dat;
need fesser fine apgreanic cantcal, In that case. e corrse aggregate volnme shall be suitably inerensed. 7 5 act K'ra L o .
# it exconunended that fine nggregate confoing tn Grading Zane IV. a5 per 15 383 shall not be vsed in reinforeed cametete wtless st _;ﬁan_.ng»ﬂ: ac_.__nmtozmm:m fo saturated m\tw\WS Ay mmmh..n.,% 6 hnmm“ J ?mcrﬁ for similar mix s mcm;mzn.
bave been made 1o aseertain e suitability f proposed mix pEoparinns. N Y R L
« L= —

‘-
» . ! .




C

i i ﬂ Trble 20.47. App. Free watcr content foquired for various workability according
TeHEiEs] 13303 - to $988 British Mcthod
13 25 ;M.w : ML. Aggregaic ‘ Roier conteai f?u?uga
& bt S G..,]”. Max size Tipe 0~ 10 mm 10— 30 mm W—Wam | 0 I8mm
= 15T £ .w.w w._.m.r ”.WM;JMH mn Vee Ber wecons 6= I2 J—o 013
-~ W..:-V S gzl Jadrd e ] » 17
= 3R sriridli it
n.g w..,wm. 73 wuu FEadaTin 10 Ua crushod 150 108 205 223
& i i SRR b erusbed 150 20 30 2%
A FHEHS LR R 10 Un crushod 135 10 %0 195
© e AR s : erushed, 170 190 e 325
. W A0 -T=E ;u.m ¥ ...w,“um ﬁ:mwm T o] FERs ko Un crushed 118 140 160 178
¥ FiTp TR i cREgasry pas i 1 crushed 1355 7

m Wmtmmm“%wf%uw 5% ,.nu.mm.uu..nn r.mu .unm.m.J it un,v...ndw.uw.mi:. - : " 2 e .

& 30 A e T ey AN ,,w.,. PR BRI T Table 20.48.-Reduction {n water content of table 21.47 when Ny ash used.

m wrdrmiinaded sy .humfl.rmm. = | £33 wwm.mﬁ.ﬂw _ , : i . .

O 2045t SRl o Taniniy 3 sEtd w,w. umiw..mu...r'..“?.i Sofflyashin 3. - Reduciion in worer content kg/m’ .
EEE R s FER S SRR RN Comentitions Shump in wm — — bl — .
i TR 2R s e e atent material | Vee Bee sercads 0—10 10—30 30—60 60— 160
T EEEt s ST RSEd P LR SRR S FIEE: I3TT R .uﬂ Lis 3 . > 2 G 12 Ullo [ ]

W0 Pnennmiarri st HETet [t et 10 _ -3 5 3 10
TRt oA FE s el iER FEEEEE) [EpETTin e arens 20 _ (o : 10 30 is
c S .t..:. Eot EEX T ALY L3 T MO , .—M 15 %0 NO
0 0.4 0.5 0.8 0.9 4 . I : 20 3 23
Water—Cement Ratio V . 0 A 25 ‘ 25 0 13
e IS0 400 450
2000200 250 300 35 ) _ |
w”m 27 /-.l . ._ﬂvo Slump O - 10m d,va Slump 10 — 30 mm 100 Slump 30 - 80 mm oo Slump 69 ~ 180 mumy
g ] Specilic Grovity wo 20 63 ool
. ] . l/l ol Aggregote: & B8O 80 80
T 1ir S
€ 2500 A8t ot ] g 60 60 s 0
m [ for & / / 9 = %0, . . 15 . . |
3 [ RSsumey I Eheg ot ] = P so : 01 < so “©
r-) N.noo,-.llffrrlr} Ohkmﬁt.ﬂbmﬁ_ Q@gumﬂ .M.Q...} rm.u h 3 . 0 - raDd. .. 8\8 <0 \8
2 2300 ..c...,l-rl..ll.'l.l... et e ‘lln!r.lm.o m. 8 = a0 0 v\ 3\\\._8 8\\\\..8
z 2 itones S SN S £ S P B . 20 20
2 ~ Ao 10 10 19 o
L
MMOJOOO 120 1640 160 180 200 220 240 260 02 0« QG6 08 1.0 Q2 04 06 08 1.0 0.2. 04 08 G.m. 1.0 Q2 Q4 Q6 .8 1.0
L Wator, .003%&&“!#0\.@..2.,. e i s - - Wator-camaen) rmtio .
. Fig 20.12. (b)
- ’ - - ) j - | ] ™ + - .
Table 20.46 App Compressive sirength of concrete in Mpa with w/c of 0.5 as per DOE for QPC (Type 1) arnd SRC (Type v) at diff tinie period
Type of cement 3 days 7 days . 28 days 91 davs '
orc Uncrushed 18-22 27-30 ‘ 40-42 48-49
SRC Crushed 23.27 33-36 47-49 55-5G
1
-y bl
. ,
- . .




Table 1,2 and 3 for >OH Method Concrete Mix Design

{1) Dry mgzo_ssm of coarse aggregatef unit volume of

concrete as per ACI 211.1-g2

{2) Relation between waterfcement ratio & average
compressive strength of concrete, as per ACI211.2-91

{3) Requirements of ACI-318-8g for wic ratio &
strength for special exposure conditions

[]

Waximum Bulk volume of dry rodded CA funit volume of concrete for < erage compressive Effective water/cement ralio (by niass} Exposure condilion | Maximum wic ralio, Hinimum design
size of fincness modulus of sand of chiength at 28 days normal density sireagth, low deasity
| aggregate h g y aggregate concrele aggregale concrete
! — MPa Non air entralned | Air entrained concrele MPa
mnfa MA MO _rmx M.OO . Sﬁﬂﬂmﬁm Concrale intended 1o be
——- watsrghl
10 05 0.46 0.46 0.44 45 0.38 . {)) Fxpasedio frash wialar 08 2%
I () Exposedto soa waler 045 W
125, 0.5% 0.57 0.55 053 P ey - Conertio expased 1o 045 0
R {reszing m @ moist cond:lion
é 0.66 064 0 060 - - For conrosion proloction of 04 3
(25.4050.70) € (30.25,20) 0.48 04 etoroed conaeo exposed .
, , 1o de-ding sells, $ea wated
150 87 0.85 0.83 0.8 i 15 08 0.7 - .
Table 4,5 and 6 for ACI Method Concrete Mix Design

(4) Recommended value of slump for various

ﬁ
i
1
!

(5) Approximate requiroments for mixing visier & oir content for
afteront workabillies & nominal maximunt size of aggiegales a5 pel

{6) First estimate of density of fresh concrete as pe

types of construction as per ACl 211.1-91 . ATIZH.1.91 . ACl211.1-91
Type of constiuciion Range of slump {(mm} Non ait entained concrele Maximum size of Fuust asumaie of dons.iy of frazh canereie
- aggregaie {mm})
Weaneaiy ] Wil comitant, bgm3 of concatd far ind.oled imuximom
Reinforces foundation walls & footings 20-80 crar wHenA Sy Mo &3 enwesizd ky'me | A entrained kgfm?
_ forien {0 mm 125 mm 20 oen 150 mam
Pisin footings,substructure vall 20-80 r8tamr) { 25.40.50,70) — 110 2285 2190
30-"Tmm 205 200 185 125 N
Beams & reinforced walls 20100 : 1125(202540 23
80-100mm | 225 215 200 1140 20 ) ® 225
Building columns 20100 150-160 men | 240 230 210 IR R 2355 2260
Pavements & stabs 20-80 Approx 3 125 2 0.2 o~ :
entrapped ; : % 150 2505 2435
Mass concrete 20-80 2lr (%) R - A - "
Nl
As per ACI in absence of record; required increase in mean strength for specified design strength
Specified design Strength (Mpa) Less than 21 21-35 35 or more
1 Required Increase in mean strength (Mpa) | 7 8.5 10

-
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Program: B.Tech. (Civil) ENGINEERING Duration: 3 Hours
Course Code: BS-BTC 302 _ ‘ Maximum Points: 100
Course Name: Engineering Geology Semester: IT¥ ‘ ‘
NOTE: Attempt the question paper in either ascending sequence or descending sequence. |
Start a new question on a fresh sheet. Use of scientific calculators is permitted. Mention the ‘
correct question numbers in the answer sheet. Attempt any 5 questions out of the 7
questions. '
No. | Questions ' Points | CO | BL ;?duh
1 4ga | Solve the following questions. : - 4 -
1. | What is a thalweg? Explain it using a diagram. ‘ 6 _ I
2. Where do s-waves disappear in the internal layers of the Earth? What is the '
reason behind the disappearance? ' '
1.B | Solve the following questions o 5
1 List out the common rock forming minerals, - _ -2 | 2
2. What is the difference between rocks and minerals? : 3
3 Which of the following is a fo‘liate'd' metamorphic rock - quartzite, schist, and |
marble. ' . - S 1 2
2A | Discuss the 1ssues associated with a site which is: A : 10
1. An area with limestone and claystone bedding, 3
7. An area with basalts which have vesicles and have colummnar joints. - A 1
3 An area with foliated metamorphic rocks such as slates and schists. 1 ‘
B Match the following. 10- 1
. 1. Focus/Hypocentre | A.The point on the surface. that is
directly perpendicular to the focus.
2. | Epicentre B.Measure the scale of absolute
rnagnitude; of an earthquake
3. S-waves C.The point where the energy of an _ ,
' earthquake is released inside the Earth. |
4, Richter scale D.Measures the intensity of an ‘
earthquake based on based on the
| amount of destruction caused I
5. Mercalli scale ‘ E.Second to reach the epicenter 1,2 12,3
.3A | Match the following features with the associated rocks. ' 10 7
1 Foliated metamorphic rock. _ A. Phyllite/Schist _ 1,
2 Metamorphic composed of CaCO3. B. Gneiss ' 1 12,3} .3
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3 Sedimentary rock composed of CaCO3. C. Marble

4 Preferred orientation of maficand . D. Limestone
felsic minerals arranged in separate layers. o

5 Fine grained metamorphic rock with - E. Slate o
layers and fissility. e

3.3 B | Solve the following Questions. _
L. List out the properties of sedimentary rocks with examples. " 5

2. Claystone, Sandstone, Gnelss Conglomerate Limestone. Find the odd one out
and justify your answer.

Q.4 | Solve the following questions.

1. | Draw the diagrams of an antiform and synform, Tdentify the anticline and | 5 .
syncline from the diagrams below: :

—youngest rocks oldest rocks

A : B
2. ‘What is the geological feature in-which blocks of rocks move with respect to one 5
another? Mention its types with a short description. o
What are the factors causing landslides? 5
Comment on the type of dams that can be constructed at a location with:
Narrow valleys, and strong abutments - ' ,
Wide valleys. : ' _ ®
Strong foundation, and moderately narrow valleys. |
Seismically active regions. ‘ 1,
Wide valleys with weak or permeable foundations. L2023 4
Write a note on (any 5) _ , ' | _
Dip and strike o ' L 10 : 4
Right hand thumb rule for 1dent1fy1ng the dip and sirike
Principle of Original horizontality

Principle of Uniformitarianism

Unconformities

o P B W

L2
>

0~ O\ BTN e O

Principle of order of superpositions
Principle of inclusions

Principle of crosscutting relationships ' 1,
Q.SB | What is a cone of depression? Which factors influence this cone of depression? 10 | 1,212,3 6
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e Attempt any five out of seven questions

¢ Use of scientific calculator is allowed,

QNO. QUESTION POI |C {BL { Mo
NT | O dule
B PO — L . o S_ | i . No |
Qla) | Find the analytic function whose real part 1s | | 06 |2 |2 |3
ue sin 2x
cosh 2y —cos2x
Q1 b) | Using convolution theorem evaluate 06 |1 {352
£ {--—~—S
s*+8s +16
lc 241 3 ~1+3i 08 |2 |1 4
Q<) If A= ! ] ,1 Show that A * A is a Hermitian matrix,
=5 i 4-2
where A* is the conjugate transpose of A.
Q2a) | Test for consistency and solve 06 |3 {2 |4
x—2y+3t=2

2x+y+z+t=-4
4x-3y+z+T7t=8

, Q2b) Find_the image of |z~ 31|—3under the mapping w = Ly 106 32 12 3
Q2c) f 08 [2 |3 |1
Evaluate £1 [ te™ sin4tdt
[
3a - 10 |1 |2 |
Q3 a) Find L [i(l cos2tﬂ
dt t :
Q3b) | Find the eigen values and eigenvectors of the matrix 10 {3 {45(3
1 2 0
A=[2 | -6
2 -2 3|
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Flnd non — singular matrices P and Q such that P A Q is in normal | 10 | 3
Hence find rank of A, _
4b t 10 |13 |2
Ao Solve using Laplace Z—f+ 2y +I y dt =sint
0
e e e —Given Y(O)"‘—'l : - S e e
|
| Q5 a) | Evaluate: L' {cot™1(1 + s2)} 10 {1 [2 |2
Q5b) 1 2 11 10 |3 (2 15
Find the characteristic equation of the matrix A=10 1 0/.
1 1 2
Verify Cayley ~ Hamilton theorem
6a 3t 06 |1 14 1
(62) Using laplace transforms Prove that j E"mzt—isﬂl——a’ 3 ‘
Q6 b) . . 0 1+2i]. , 06 [3 13 {4
Define a unitary matrix. if N = . is a matrix, then
-1+2i 0
show that (I-N){1+ N) ™ is a unitary matrix, where I is an identity
matrix.
Q6 ¢) | Find the bilinear transformation which mapsz=2,1,0ontow=1, 08 |2 |3 |3
0,i ' '
Q7 a) | Determine the value of *p’ such that the rank of matrix is 3 106 |3 (3 |4
{1 1 -1 0 ‘ ' :
4 -3 1
A= 4
p 2 2 2
9 ¢ p 3
Q7%) | Obtain Laplace Transformsf () = sinv/t 06 1212 |1
Q7¢) | Find the analytic function f(z)=u+iv such that 08 |1 {35 | 3
u-v =(x-~y)(x2 +4xy+y2)
i
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Notes : Attempt any 5 main questions out of 7; Assume any missing data and state the same
clearly; Illustrate your answers with neat sketches

Module

Q.No. Questions Points | CO | BL No

tm e e e e T

A compound tube consists of a steel tube of 140 mm internal
L diameter and 155 mm external diameter and an outer brass tube
‘ of 160 mm internal diameter and 170 mm external diameter.
Both the tubes are of 1.5 m length and are rigidly connected at |
both ends. If the compound tube carries an axial compressive 08 02 03 01
load of 900 kN, find the change in length. Also find the stresses
and the loads carried by each tube.

Es =2 x 10° N/mm?, B = 1 x 10° N/mm?.

. i.a)

1 In a tensile test on mild steel bar of 20 mm diameter, the

! elongation in a gauge length of 100 mm was 0.072 mm when the

% load was 45 kN. The reduction in diameter was 0.0036 mm. Find 08 02 04 01
! the value of Poisson’s ratio and the elastic constants ‘E’, ‘G’ and

!5 1bh) | K.

: l.c) State the assumptions in theory of pure bending 04 02 02 03

A rod of steel 2.5 m in length is at a temperature of 27°C. Find:

i) the free expansion and the corresponding stress when
the temperature is raised to 110° C. 08 02 03 01
ii)” - stressif no expansion is allowed” ~—° -~ 7 A R

lii)  stress when an expansion of 2 mm is allowed.
2.2) Take a = 12 x 10° C, E =220 GN/m?’,
Obtain the value of P for equilibrium and find the change in

2.b) length for the following assembly 10 02 03 0l
E=100GPa; Dismeter=25num E = 200GPa; Diameter=25mm;
L = 1600mm E=150GPs; L=950mm
5 Biameler = 16mm; L=700mm!
100k, | 60kN B0KN | P kN
"y e —"y " —
— — = e
; ;
!

Page | of 3
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Draw the shear force, bending moment and axial force diagram
for the beam shown below. Also find the maximum value of 20 01 04 02
3 bending moment.
: 6ok
AoEn
,L - Ioen fm m{v/ 26k o0
- e - JUET s
3 P S 0 0 e S oot T 90 0 O B O e
Frsr ~ /9’7
S |2, S e Ay g0 M

A 300 x 600 mm timber beam is strengthened by the addition of
300 x 8 mm steel plates secured at its top and bottom surfaces.
The composite beam is simply supported and carries & uniformly
distributed load of 50kN/m over an effective span of 8m. Find
the maximum bending stresses in steel and timber at the mid-
4.8) span. Take Es =2 x 10° N/mm’and ET =1 x10" N/mm’.

12 02 04 03

A cylindrical vessel, whose ends are closed by means of rigid
flange plates, is made up of steel plate 4 mm thick. The length
and internal diameter of the vessel are 65 cm and 30 cm

respectively. Determine the longitudinal and hoop stresses in the 08 03 03 07

cylindrical shell due to an internal fluid pressure of 4N/ 2

Also calculate the increase in length, diameter and volume of
4.b) vessel, Take B = 2x10° N/rnrn2 and p=0.3

A plane element is subjected to the stresses as shown in the ;
figure below. Deternmine analytically:

1) The principal stresses and their directions o , S

i)~ The maximum shearing stresses and the directions of the |
plane in which they act.

i{i)  Normal and shearing stresses on the inclined plane P-P ‘

P 10 02 | 04 06

—— :

e

A5 | 200 MPa
'(-r-—"—"

3

+-

Y
~—*—\100 MPa
5.0) 120 MPa ©
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06
5.b) Solve Q.5.a) using Mohr’s circle 10 02 04

A T beam having flange as (120x10)mm and web as
(150x10)mm is used as a simply supported beam over 3m span 10 02 03 04
and carries a UDL of 15kN/m. Calculate the shear stresses
6.a) induced at support section and sketch the variations§ dheay stresd
Obtain the shear centre for a channe} section having flange as
200x10mm and web as 250x10mm (Total depth of section =
270mm). The section is subjected to a shear force of 20kN.
6.b) Sketch the variation of shear flow across the section.

o ond:A_solid eylindrical.steel.shaft_transmits a power.of 500 kW at L - ... | . o d
200 r.p.m. If the shear stress is not to exceed 95 MPa, find its
diameter.
Also if this solid shaft is being replaced by a hollow shaft of 10 02
same material, equal length and samec allowable shear stress,
having internal diameter equal to 0.75 times the external
diameter, find the dimensions of the hollow shaft

10 04 03 04

04 05

7.a)
- With the help of stress-strain curve for mild steel explain the
following terms:
1. Proportional limit
2. Elastic limit
3. Yield stress 10 02 02 01
4, Ultimate stress
Also, draw the stress-strain curve for brittle materials and explain
the difference between ductile and brittle materials.

7.b)

‘ Page 3 o 3
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Q.no.1 is compulsory.
Solve any FOUR from the remaining $S1X questions.
Write answer Lo each question on a new page.

Answers 10 be accompanie
Assume and state suitable data wherever necessary.

Sey | Decemher207% Tan - 205
LM) Duration: 3 hours

Maximum Points: 100

III

d with appropriate sketches wherever necessary Or f

equired

i) St fonll,

. Q.No.

Questions

Points

CO

BL

Explain the two basic principies of surveying. (4)

List the fundamental lines of theodolite. State the desired
relationship between these lines. (4)

Enlist and explain the function of each of the instruments required
for plane table surveying. 4)

Describe the temporary adjustments of a tevel in a field. (4)

With a neat sketch define and explain the term contour interval and-

horizontal equivalent. (4)

20

PP EPR

{
i
i
|
i
|
!
i
{

The foltowing consecutive readings (in meters) were taken with a
jevel intervals of 10m:
1.185, 2.604, 1.925, 2303, 1.155, 0.864, 1.105, 1.685, 1.215,
1.545, and 0.605.
The instrument was shifted after the readings 2.604, 0.864, -and
1 215, The first reading was to a benchmark of assumed elevation
185.685m. ' '

1. Draw the profile (2)

2. Prepare the field took page. {2} ;

3 Calculate the reduced levels (RLs) of all points using the

rise and fall method. (4) {Show all the calcuiations]
. Verify the arithmetic check, (2)
5. Find the difference between the first and the last point. (2)

State the formula for calculating tie area by the trapezoidal rule, |

average ordinate rule, and Simpson’s /3 rule for calculating the

area of an irregular figure (6) inciude examples of when-each
“method wouid be most suitable. (2)

20

Pagelof3
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Explain in detail any one of the direct methods (3) and one of the
indirect methods (3) of contouring,

Discuss the characteristics (atleast 6) of contouring. (6)

Explain the procedure to determine the horizonial distance and
vertical distance between two staff station points, say A and B, by
taking stadia hair measurements {rom a tacheometer at instrument
station 'O, Station ‘B’ is at higher level w.r.i the instrument level
at station ‘0" and station *A" is at lower level w.r.t. the instrument
fevel at station *O'. The staff is heid vertical, (8)

20

Derive the equation for determining the horizontal distance and

vertical distante with stadiafixed hair method of tachometry when~

the line of sight is inclined (angle of elevation) and the staff is held
vertical, (8)

A. theodolite closed fraverse ABCDA was conducted, and the
following data were recorded.

Draw the traverse and check if the traverse is closed. Then, compute
the error of ¢losure. (4) '

Adjust the latitudes and departures if required. Use Transit Rule to
balance the traverse. (4)

Compute the corrected latitude and departure and Independent
coordinates for each side. (4)

- Side

Length (m)| Bearing Latitude (m) ; Departure (m)

AR

250 86° 42 107.97 3.77

RBC

123 178° 06 14.39 249.57

256 270° 00¢ -122.94 4.12

DA

108 2° 007 0 -256.00

Independent coordinates, X and Y. of Station A are 200.00m and
100.00m respectively.

20 1

B

The fore bearings (FB) of the lings AB and BC are 146° 30" and
68¢ 30", Calculate the included angle ABC. (4)

Explain with a neat sketch the procedurefor ‘Profile levelling’ and1~

“Cross sectioning’. {4) . .
The following offsets (in metres) were taken at 30m intervals fro
a survey iine to an irreguiar boundary line:
,74,56.63,69,75.83 0

Draw the plot. (2)

~ Calculate the area enclosed by the boundary using:

Trapezoidal rule (5) and Simpson’s 1.3 rule (5)

Page2of3 -
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Draw neat and fabelled typicai crass sections of a prismatic
compass (4) and a surveyor's compass (4) and compare their
features, working, advantages, and limitations. (4)

Describe the procedure of reciprocal levelling. (4)

The following observations were made during the testing of a
dumpy level, Determine whether the line of collimation (LoC)
requires an adjustment. (4)

instrument at Staff reading at
A B

A 1,725 2.245

e ¢ St R~ 7. . Sy I X 0 5 R

20!

Explain, with proper sketch, the purpose and procedure of fly
tevelling. (4)
Explain the difference between profile ieveling and cross-section
leveling in terms of their objectives and typical applications in
linear infrastructure works.(4)
A proposed road embankment has the following cross-sectional
areas measured at regular intervals of 20 m along the length of the
road: 25.54 m2, 18.63 m%, 22.45 m?, 30.12 m?, and 20.80 m%
Compute the volume of the embankment using:

{.  Trapezoidal formula (5) and Prismaoidal formula (5)

ii.  Compare the results and give inference. (2)

Page 3 of 3
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NOTE: Start a new question on a fresh sheet. Use of scientific calculators is permitted.

Draw neat labelled diagrams wherever necessary.

Module
3 Q.No. Questions Points | CO | BL N
0.

Q.la Write a descriptive note on erosional and depositional landforms associated | 10
| with aeoltan landforms.
i OR
; Q.lb What 1s erosion? What are the agents and processes involved in the

modification of the surface of the Earth? Following this, comment on the

types of landforms created by these agents i p3
Q.2 | Given below are the propertics of some minerals, match the minerals with : 10
‘ those properties.
‘ i Rhombohedral cleavage. hardness 3. A, Quartz
‘ ii. Irregular habit, vitreous lustre, 7 hardness. B. Calcite
‘ il. Cubic habit, octahedral cleavage, hardness 4. C. Tale
iv. Soapy feel, hardness 1. D. Gypsum
V. Hardness 2, resinous to silky lustre. E. Fluorite I 11,2

Ln

Q.3a | Write a descriptive note on the types of igneous rocks. Explain the
consequences of using a vesicular rock as construction material.

Q.3b | What are the issues associated with constructions using sedimentary rocks 5
such as limestones and claystones.
Q. 3¢ | What are foliated metamorphic rocks? How does foliation affect the stability | 10
of a structure? Would you construct a structure of a foliated rock such as
schist without any modification to the foundation?

OR

Q. 3d | Write a note on the properties of sedimentary rocks. i 2
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Q.4 a | Explain the risks associated with construction in a terrain with joint planes 4
and faults.
Q.4b | Write a note on (any 3) 6
A. Principle of fossil succession.
B. Principle of Catastrophism
C. Principle of Original horizontality
D. Principle of cross cutting relationships
E. Faults
F. Folds 2.311,2
Solve the following questions,
Q.5 | What is tensile strength? What can you infer from the tensile strength of a
a. sampie? s
Calculate the porosity of a rock sample which has a volume of 200cm® The
b. | volume of voids is 50cm™ 5
What is sorption? What are the accepted values of % sorption in rock
samples? 2
d. Calculate the Rock Quality Designation for the following core sample and
comment on its quality:
Core piece Length of the core piece
L1 50cm
L2 15cm
L3 450mm
L4 200mm
L5 200mm
L6 50mm
L7 50mm
L8 20cm
Total length of core= 400 cm 2.3 3
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Q.6a | How is the seismic method of geophysical investigations helpful in

und ¢rstanding the substrata?
OR
Q.6b | How is the magnetic method of geophysical investigations helpful in 5

[#%]
(%}
wh

understanding the substrata? 2,

Solwe the following questions.

Q.7 | Which are types of geological formations that influence the movement and
a. storage of groundwater? 10
OR

Write a note on the various elements of water table with the help of a
b. diagram.

c. Differentiate between confined and unconfined aquifer with a diagram. Add 5

a note on perched aquifers. 2 2 6

Which rocks are suitable for construction of tunncls? Comment on the
Q.8 | stability of tunnels constructed in the conditions/attitudes of rocks given

below:
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What are the suitable conditions of construction of (any 2): 5
Gravity dam
Arch dam
Earth-fill dam
Rockfill dam

('S ]
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Instructions —_

1. Question no. 1is compulsory.

2. Attempt any 4 questions out of remaining 6 questions
3. Neat diagrams must be drawn wherever necessary.

4 Assume Suitable data if necessary and state it clearly.

Maximum Points: 100

['Q.no. | Questions Points | CO BL | Mod |
1(a) | State and explain Newton’s law of viscosity and 1
derive the equation for the same 6 cot | BLI
(b) The opening in a dam is 3m wide and 2m high. 7 col | BL2 3

hinged at the bottom.

A vertical sluice is used to cover the opening. On the upstream side of the gate, the
liquid of sp. Gris 1.5 Ties up to a height of 2.0 m above the top of the gate. Whereas
on the downstream side the water is available up to a height of the top of the gate.
Find the resultant force acting on the gate and center of pressure. Assume that gate is

{c) For a laminar steady flow, prove that the pressure 7
gradient in a direction of motion is equal to the CcOo3
shear gradient normal to the direction of flow.

BL2"

5

2 (2) | The water is flowing through the pipe of diameter 6 coz
450 mm and is branched in to two pipes.

BL2

velocity in 450 mm diameter pipe is 3m/sec.
a) Find the discharge through 450 mm diameter pipe.

m/sec

Diameter of branchl is 300mm, diameter of branch 2 is 200mm. If the average

b) Velocity in 200mm diameter pipe if the average velocity in 300mm pipe is 2.5

(b) | State and prove the Pascal's law of hydrostatics. 8 COt

BL2 |

2

{c) Discuss with diagram stream tube, stream line and 6 co2
streak line.

BL2 k

' 3 (a) | Derive an expression for the discharge through the 7
. Co2
venturimeter.

BL2

(b) | A uniform body of size 4m long X 2 m wide X 7
1m deep floats in water. What is the weight of
body if the depth of immersion is 0.6 m?
Determine the metacentric height also.

CO1l

BL3

(c) Discuss about the velocity distribution for laminar 6

and turbulent flows in a pipe. CO3

BL1

A(a) | State and Derive Bernoulli’s equation along with 8
the assumption made in it. Brief about the - Cco2
applications of Bernoulli’s equation.

BL2

Pagelof2




(b) | A square plate of size Im X lm and weighing 6 1
' 350N slides down an inclined plane with a .
uniform velocity of 1.5 m/s. The inclined plane is col | BL2
laid on a slope of 5 vertical to 12 horizontal and
has an oil film of 1mm thickness. Calculate the
dynamic viscosity of oil.
‘ (©) Dlscgss the types of fluid motions along with 6 coz | Br2 4
} sketch. : ' (
| 5(a) | AU tube (.hfferentlal manoemeter connects two 7 col | B2 2
| pressure pipes A and B.
Pipe A contains carbon tetrachloride having specific gravity 1.594 under a pressure of
11.772N/em2 and pipe B contains oil of specific gravity 0.8 under a pressure of
11.772N/em?2. Pipe A lies 2.5 m above pipe B. Find the difference of pressure
measured by mercury as fluid filling U-tube.
(b) Two velocity components are given in the
following cases, find the third component such
that they satisfy the continuity equation
(a) u=log(y*+2%); v=log(x’+2) 6 | co2 | BL3 | 4
. —2xyz - ¥y
(b) u = (x2+y2)2 T (x2+y?)
(¢) { Define and discuss various hydraulic coefficients | 6 oy | BL2 4
and derive relation between them.
6(a) | Derive Euler’s equation of motion along & co2 | BL2 4
streamline.
(b) | A tank contains water up to height of 1m above 7 col | BL3 3
the base.
An immiscible liquid of specific gravity 0.8 is filled on the top of water up to 1.5 m
| height. Calculate
| (i)  Tota! pressure on one side of the tank
i (ii)  The position center of pressure for one side of the tank which'is 3 m wide.
(c) | Discuss Reynolds experiment and brief about 5 co2 | BL2 5
Reynolds number.
| 7 (a) | Derive continuity equation for 1D flow 7 COl | BL2 4
(b) | Explain the development of boundary layer on a 6 cos | BL2 6
flat plat.
(c) | Discuss the classification of fluids 7 COl | BL2 1

Page 2 of 2




Rharatiya VidvaBhavan’s

{Gevernment Aided Autonomous instifure)

fle —sws-sEnm _
j\ . (‘ M (S:ET: I
|
Frogram: Civil Ex:ginee%g J’
Course Code: PC-BTC-303

Course Name: Building Drawing with CAD

Munshi Nagor. Andheri (W) Mumbaj — 400058

SARDAR PATEL COLLEGE OF ENGINEERING

SXAMINATION-BEG.2024 Tan— 2025

Duration: 3.00 hrs.
Maximum Points: 100
Semester: I11

RNotes: 1. Q.1is cémp ulsery 8 attempts any four out of remaining six.

Z, filustrate answer with neat sketches wherever required.

3.Miake suitable assumptions where necessary and state them cleariy.

N,

Questions

—

Points

BL

CO

Module
No

A} Draw to a suitable scale developad plan for ground floor of
G+1 sterey bungalow for a politician on a site of the data given
below,
1. Plotsize: 18 M x 24 M. (FSE: 1.0)
2. Road is on south side parallel to 24 M direction
5. Wind direction is E-SW-W & climatic zone is hot
4. Requirements of owner
Party Office and meeting room
Master bed room
Living room
Children bed room
Kitchen cum dining room
Guest bed room
. Staircase/batl/W¢/store/verandah are to be provided
B) Draw terrace plan for above question.

Mmoo ow

3o

15485

L4

1-5

1-4

Draw to a suitable scale fine plan of first floor for Q.1A.
State: Built up ares, Rera carpet area, carpet area, super
built up area, FAR for Q.1A.

e

15+03

L2

2,3,4

8]

A. Draw to a suitable scale, Hue plan of primary health care
center building opening on a plot size 35 M x 40 M,
Show all units with dimension and position of door, &
windows.

L3

2,34

A. Discuss the need, objectives and responsibilities of
promoter, agent and allotee under Real Estate Regulation
Act, 2016 (RERA).

B. Explain following principles of pianning in detail,

1. Grouping
2. Prospect

10410
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. Discuss the necessities of building byelaws in building

planning. Also explain building bylaws related to
Minimum open space requirements and FSI.
Draw a front side elevationai plan for Q.1A

10+10

£2/3

2-5

. Draw to a suitable scale Foundation plan for Q.1A.

Draw to a suitabie scale site plan for Q.1A.

10+10

L3

. Draw to a suitable scale Water supply & Drainage plan

for Q.1A.
Draw to a suitable scale Electricity& Furniture plan for

Q.1A.

10+10

L3

1-3.

23,4
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Program: B_@__Mwng W/U, : Duration: 3 Hour

Course Code: PC- B_TC 308 Maximum Points: 100 _

Course Name: Concrete Technolbgy' 7 Semester: I11
g_'___________---—-———_..

Notes:

1. Attempt any FIVE questions out of SEVEN questions
Answers to all sub questions should be grouped together
3. Draw neat diagrams wherever required

4. Assume suitable data if necessary and state the clearly,

QNo. | - ' Questions Points | o | BL | Module
1 a) Explain the working principle of Schmidt’s Rebound Hammer | 06 . i 2 05
test and limitations of this test. '

b) Explain high performance concrete. State the advantages of | 06 3. I 01

high performance conerete over conventional concrete? - ' '

c. Explain degree of quality control and durability of concrete | 04 2 2 01

according to IS 456. '

d. Sate the advantages of ready mixed concrete over conventlonal 04 3 1 04

| methods.

2 a). Design a concrete mix of M40 grade using 1S 10262:2019; for | 15 02 3 02

a footing work with moderate exposure condition. Take a standard
deviation of 5 MPa. Use, OPC 53 prade cement, the specific
gravities of cement-3.15; GGBS-2.8; plasticizer-1.1; fly ash-2.2;
specific gravities of Coarse Aggregate (10 mm-2.67, 20 mm-2.70)
and specific grawty of Fine Aggrepate are 2.92. The bulk density
of coarse aggregate is 1650 Kg/m3 and Fineness Modulus of Fine
Aggregate is 2.95 (Zone-II). A slump of 75mm is necessary. The
water absorption of coarse apgregate is [% and free moisture in
fine aggregate is 3%. '

b). Explain significance of bulking of sand with reference to {05 03 2 02
volumetric batching in concrete production. :

3 a. Design concrete for M 30 grade using DOE method. Refer the | 13 2 |3 02
data from Que2a and chart attached at the end of manuscript. ,
'b. Discuss in detail thé reaction mechanism of Retarders in | 07 03 2 04

concrete
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4 a. Design concrete for epeciﬁed design strength of 25 N/mm2 | 13 A
using ACI Method; consider the data related to the properties of
material as given in Que.No.2a. 07 1

b. What is half cell-potential test? State why it is cal]ed half- cell,
how electrode potential used to assess the corrosion level in steel. ‘
5. a. It is proposed to design SCC of grade M40, consider the } 10 2
percentage of fine aggregate passing from 125 micron as 4.1 %,
and assume suitable powder content between 400-600 kg /m3 and
data from the que2a.

b. What is’ self-consolidating concrete? What are the materials | 04

[FB]

used for SCC? _
ic. Explain in detail mixing operatlon in concrete with type of | 06 3
mixers. '
6 a) State the measures to be adopted to protect concrete in cold 0s |3
weather conditions. ‘
b). Explain in detail tremie method of underwater concrete with | 07 3
neat sketch. ' ‘ :
c. discuss various methods of compaction with their suitability. 08 3
7 Write short notes on (any four) ' 20
i. compare silica fume with GGBFS 5

ii. Metakaolin vs. fly ash

iii. Mechanical properties of aggregate
iv. Curing of concrete-

v. Carbonation fest .

vi. Functioning of RMC plant

W Lh Lh L Lh
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15 10262 ¢«

28 DAY COMPRESSIVE STRENGTH OF CONGRETE, Nimm?

Come 17 for .!.ﬁnﬁombh&um:' =
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40
20
CURV
20
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4] .ﬁ. =
- 025 0.3 B5"  grEr  oas s oss 28 065

‘a WATER CEMENT RATIO
Eirength of 32 and < 43 Mt

&y

© Curve 2 1 doe waprcied 22 myﬁgﬁzﬁmuﬁﬁs ©f 43 arr K HF MDY,

Cutve 3 " for expacied T39ys "

sth of 53 v Bt abned,

Reference Tables for IS 10262:2019 Method of Concrete Emw .aommmz |

_ Table 5 Minium Cement no.sunnr Maximum Water-Cenient Ratio and Minimom Grade of Concrete
for Different Exposeres with Normal Weight Aggregates of 20 mm Noming! Maximom Size

(Clauses 6.1.2, 824.1 and9.12)
st Exposure Plaln Concrete Relnforced Conerele
No, ,
Minimum Mazimum Minimus; Minimum Maximum Minimom
Cement Free Water- Grade of Cenent Froe Water- Grade of
Content Cement Rutio Contrete Conlent Cement Ratio Conerete
kgim' kgm' - k
] @ 3} “ ) - ® ™ &
i} Mild 220 ¢.60 - 300 .58 Emuc
i} Moderate 240 160 Mis 300 030 M2s
iti} Severe 250 a.50 M20 ket .43 M mc
) Verysevere 260 045 M20 340 045 M35
V) Extreme 0 040 . M25 0 040 M40
NOTES .

1 ‘Cement-content prescribed in this tabie i iveapertive of the grates of eemeni and it is inclusive of additions tewiuned 1. 8.2.The
ndditions such zs fly ush o ground granniared bizet furnace slag may be taken into accoant in'the concrets composition with rapect to
the cement conitent and water-cemenl rati if the suitability is extablished tind 2x long s the maximum mmounts token ifto sceount do

o exceed the limit of porzolona and slag spesificd in 15 1489

(Furt 1) and IS 455 respectively.

KorEs . 2 Minimum grade-for plain concrete under mild exposure condition i not spacified, !
1510262 : 2019 4 Water ic e . . <
Table i«% n‘sﬁa pet n.:sﬁ aw:m of 4 Table 3 Approsimate Air Content
Table 5 Volume of Coaise Aggregate per Unit Volume of Tota] Aggregafe for Different Zones of Fine - Concrete For Nominal Maximumn Size of &, (Clause mmw .
Aggregate for Water-Cement/Water-Cementitions Maferials Ratio o1 0.50 - Agoreoate ﬁw . _
(Clause 3.5} . o8 u. ﬁg S Nowinal MuximumSize  Entrapped Air, a5
8 Nomival Masiteum Size  Volume of Ogﬁn. Aggregate per Tinit Volume nt Tokal Agaregate for TiTerent Zonts of Fine ﬁq\b—zhm uwu : \umw No. of ...wmm%u»_m H._ﬁ._me: Ema
Xo. of ggregne . Aggregor : : : i mm of Volume of Conere
. - -~ St Nominal Maximim Size of  Water Contenf? & .
, 7 Zone HI Zone T Zonel : e . ’ . ,’MMWMW A._v : E Hm‘u
) ] ) @ ) ) No. Aggregate ke Tm,f,, ) 0 s
] 1 054 652 00 0.4 fm QFN& ~ _ _.
i 20 0.6 06 062 060 ) Q) E/. 4 5 A 19
i) 40 A3 072 071 00 i i 4 s
NOTES : 1 10 . . m«cfm

1 Volumes arebased on fggregates in sammied-surface dry conditéon,

2 These volumes are for erashed (anguiar) apgregate and suitabic adjustments may be made for ather shaps of azgrezate.

3 Suitable sdinetmsents mey also be mads for fine apgregate front other than naturs! sources, sormally, zn:shed saod or mixed sand may
eed besser fine aggregnic vontent, In that onse. the coarse agpregate volume shall be suftebly increased. , - ,
4tireconmiended that fiuz appreante conforming to Grading Zone TV.a5per 18 383-chall not be used in azicforesd coperese unless désfs
have been made to asceriain the suitability of proposed mix propartions, : ’

i

i) 0
i) 40

p)

£

Frcs
453
0
=N

W W8
Tyt S N %%w
“Water content corresponding to saturated %WW dry m&wmﬁ 5

5.2.1 The actual values of aggaa, can alsc
adopled during mix proportioning, 1f the site dat
feast 5 resubts) for similar mix i e...g.“m%.

.
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i N. Tuble 2047, App. Free walkr content required for various workability accecding
o : .ﬂ 1o 1988 British Method .
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' Table 1,2 and 3 for ACI Method Concrete Mix Design

{1}Dry BulkVolume of coarse aggregate/ unit volume of (2) Relation between waterfcement rstio & average (3) Requirements of ACI-318-8g for wft ratio &
concrete as per AC1 231.3-93 comprassive strength of conciete, as per ACl211.1-92 strength for special exposure conditions
r__w.xmaca. Butk volume of ﬂé radded CA funit volume of concrete for Average compressive Efiective waterfoement tatio (by mass) Exposure condition | Maximum wle ralio, Minimurm design
] sizeof fineness modulus of sand of strenqth at 28 davs normal density strength, low density
3 aggregate . g y 3 ‘ aggregate concrete | aggregale concrele
: . : MPa Non air entrained | Air enlrained concrete , __Mpa
Fi 24 26 18 3.00 _ e
concrete enas
N , | e | waieright
| 10 08 | 048 | 046 04¢ - _ 'L 0.38 BN 1(a)  Exposedtofresh water 05 %
_ | - : . : : 1 16) Exposedicsoowater | - 045 3
. 12.5, 0.59 0.57 0.55. 053 S : : _ : _
; » : , . . ] 40 043 - - ; qaﬁmo%_”ﬂ%"”ﬁ”a%:g - . %
: 2 066 o.mn o.mm. - 060 ! 1 - u . . mE.S:a_.r.E rolection of 04 ' ._uu
1 .(254050.70) | ] | 25(30,25.20) 048 0.4 | { el corlo exposed . . _
. 1 . | 1 10 6aicing sals, ses water . . m
| 10 | & 0.85 0.83 ost | || 15 Y 071 - L i, : “
Table 4,5 and 6 for ACI Method Concrete Mix Design
- {4,) Recommended value of stymp for various . {5) Approximale requirements for mixing water 8 afr conient for . {6) First estimate of density of fresh concrete as pe:
L , dilferent workabilthes & nominal maxhinum size of aggregilas es per .
. types of construction as per ACi 211.3-91 . b ACIRITAOT C g ACi 211101
—a ogm:,:.ﬂmom e | - Non alr entralned concrele’ } z_mxmasﬂ... mﬁw.o w_m, | Pt estimale oampé_a fiosh concroty
’ . y - - — - v ] aggregate (mn,
] : : - — 3 ¢ Werkubilay | Wates contgnt, kgfmd of contrele 1ar Indisted inaximun’ B : L ;
Reéinforces foundation walls & footings | 2080 - - : , orRir aqgieqale siee i R : . Non airantrmnzd kgl | Air entrained kgim?
. . ) ' COALET . H 0 aun 12.6 mnr 20 nny 150 mm .. L ) , :
" | Pisin footings.substucture wall 080 (Sfame ., -1(25.4050.70) ‘ R 28 . |aw
. . S . . v 30-80mm | 205 - {200~ fiss - {125 o i S !
b Beams & reinforced walls . 20100 s - v i +| 125120254050) . - [2315 23
( o . B0-100mm 1226 . 218 1200 . {140 _ “ S : ] :
“. Building columns -+ oo 150-180 mm | 2 250|210 . HERE T | M
] - i . . - e . ! Lo . . » 4.,
Tl . Pavements&slabs 20-80 R -ADPIOX . s 2 oz N _,
EM. L . : ; ’ ¢ | 1} {entrapped: e . . , N 2505 a3k
m Mass concrete - 20-80 -] Liaite) it b . 1. e e o e Al
I - T P T UMM .. | i
. As per ACI in absence of record; required increase in mean strength for specified design strength
Specified design Strength (Mpa) Less than 21 21-35 35 or more
- | Required Increasc in mean strength (Mpa) 7 _ 8.5 10
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