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Notes: 1) Attempt any S out of 7 questions
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Q.No. Questions Points | CO| BL Rnglul;
£ {¢" (3sinh 2t - Scosh 2t)}
1a) 06 1 1,2 1
3 -3 4 t
fA={2 3 4], Find two non singular matrices P and Q such that PAQ = 1.
0 -1 1
1b) Hence find A 06 3 1123 (4
[\/E -2 0
Show that A= ‘12 iW2 /2 0is unitary and hence find A™
[ 0 0 2
1¢) 08 3 123 4

Test for consistency and solve:
Sx+3y+7z—4,3x+26y+22=9,7x+2y+10z 3
2a) 06 3 1,3 4

2b) Find the bilinear transformation which mapsz-2,1,0ontow=1,0, i 06 2 |2 3

Find the Laplace transforms of f(t), where

£6)= P 0<t<l
2) | 0,1>1 08 111,23 |1
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Evaluate £ {S“—JB:T;E} using convolution theorem 1
3a) 10 1,3 2
. , 3 1
Use Cayley-Hamilton theorem to find 2A° 3A* +A? 4lwhere A .
3b) -1 2 10 3 15
(—2 2 ~31
Find ali the eigen values and eigenvectors of the matrix A2 1 6
4a) -1 2 OJ 10 1,2,3|5
dy ’ :
Solve —=+2 dt sint
| ™ y +‘£y in
{
4b) Given y(0)=1 10 12 |2
i s+1
Evaluate: £ g
| (s +2s+2) |
5a) 10 1,2,312
Find the image of the semi infinite, strip x >0,0<y <2 under the
5c)  transformation w_ iz+1. 10 2,3 |3
l 1 2 a
If A ; 7 1 blisorthogonalfinda, bandc
| 6a) l 2 29 06 1,3 4
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Evaluate 2! {—2—-6—8:1——}
§°—~4s+ 20
6b) 06 1 1,2,3 2
1 2 3 2]
-5
Find the rank of the matrix L2
-8 5 2

6c) S 12 -1 6 08 2,3 |4

For the values of A and p, the following system of equations

2x+3y+5z 9,7x+3y-2z=8,2x+3y+Az p will have (
7a) (i) unique solution, ,(li} no solution 06 3 1,2 4

Evaluate: £! {Iog(l +-}.‘;~J}

s

7b) 106 1 1,2,3 |2

If u- Sin 2x , find f (2} using Milne Thomson method
7¢c) cosh2y +cos2x 08 2 123 |3
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Evaluate £ {M%

e
1a) 06 1 1,2 1
3 3 4
fA |2 ~3 4], Findtwo non singular matrices P and Q such that PAQ = |
0 11
1b) Hence find A™', 06 3 (1,23 [4
. . 0 1+2i] . )
Define a unitary matrix, if N 1425 0 is a matrix, then show that
- i
-1 . . . . . . .

o) (I-N)(1+ N)™ is a unitary matrix, where [ is an identity matrix. 08 3 |23 4

Solve 2x-y+z+w ¢

Xy w 0
Xx+2z+2w-0

2a) 06 3 1,3 4
2b) Find the bilinear transformation which mapsz=2,1,0ontow=1,0, i 06 2 2 3

Find the Laplace transforms of f(t), where

t, 0<t<4
e85

2¢) » £> 08 11123 |1
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Prove that: £ ! > 13 (sinat atcos at)
(32 + a2) a
using convolution theorem
3a) 10 1,3
2 I 1

Verify Cayley-Hamilton’s theorem for A 1 2 -—1]| & hence obtain A™.
3b) 112 10 2,3

Find the values and eigen vectors of the matrix.

8 6 2

A 6 7 4
4a) 2 4 3 10 1,2,3

Solve y"+y t

Given y(0)=1
4D) y'(0)=-2 10 1,2
1 s+1
Evaluate: £ >
(52 +2s+ 2)

5a) 10 1,2,3

Show that the transformation w 3—;— transforms the circle with center

y2
z, 0] and radius L inthe z plane into the imaginary axis in the w -~ plane

5¢) 2 2 10 2,3
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1 2 a
if A % 2 1 ©b|isorthogonalfinda,bandc
62) 2 2 ¢ 06 |3 1,3 |4
+
Evaluate; £ {—z—u}
6b) 5" —2s-3 06 |1 [123]|2
1 2 3 2
) . 5 1 2
Find the rank of the matrix
8 5 2
60) 5 -12 1 6 08 2’3 4
For what values of “a’ and ‘b’ the equations
Xx+2y+3z 4
X+3y+4z 5
Xx+3y+az—b
Have
iii)  No solution
iv) A unique solution
7a) Infinite number of solutions 06 3 |12 |4
2 12
Evaluate: E’l{log Sz +b2 }
s“ +a |
7b) 06 1 11,232 |
Find an analytic function w u+ivgiven that
v ——+coshxcosy |
7c) K4y 08 |2 {23 |3
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Questions Points | CO | BL | Mooule
1 a. Explain the interior of the Earth and also mention the | 5+5+ | COl 1 1
discontinuities between each layer. 10

b. Write a short note on shadow zone.
c. Discuss the exfoliation weathering. What are types of
chemical weathering? Explain.

2 a. Analyze how light-dependent physical properties help in | 10+ 10 | CO2 23 2
the identification and classification of minerals in hand
specimen.

b. What are the common rock-forming minerals, and how are
these minerals classified based on their anions or anionic

groups?

3 a. What are rock structures and explain what are different | 10+10 | CO1 2 3
types of structure shown by igneous rocks.

b. Explain the different types of structures found in
metamorphic rocks. Based on these structures, which
metamorphic rocks are considered more stable and suitable
for construction projects and why?

OR

4 a. Define the following along with diagram 10+101CO1,{ 1,34 3
l. What is a bed? Co3
2. Planar bedding
3. Cross bedding
4. Graded bedding
5. Ripple marks
b. As an engineer you have to investigate a site where you
have encountered an igneous rock terrain. What are their

P.T.O




various propertics of igncous rocks you will consider as an
engineer to ensure a safe construction?

a. What is a fault? Define terms related to faults. What are | 10+ 10 | COl,
different types of faults, explain with the help of simple CO3
diagrams.

b. Draw the stratigraphic correlation. Explain the types of
rocks (are they igneous, metamorphic or sedimentary) and
also write their order of superposition.

OR

a. Explain types of folds also write in detail the engineering | 10+ 10 | COl,
significance of folds. COz
b. Discuss the Indian stratigraphy from oldest layer to recent.

a. Look at the image below and discus which tunnel is most 20 COo3
ideal and why, also discusses the problem with other
tunnels. If you drilled 2 borehole of 100 cm for site
investigation and you found the following fragments —
14cm, lem, 31cm, !5cm, 1 7c¢m and loose rock. What the
RQD and state the quality of the rock?

Unsonsolidated
layer
Solid tayer
Water tabi
Gypsum layer
Fauitad iayar £ ypsum fay

OR
b As a site investigator during tunnelling, evaluate and
compare sites with different rock types, analyze the
structural problems you may encounter, and develop
strategies to mitigate them effectively. Also explain
various geophysical methods used.

END
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Q.No. Questions Peoints | CO | BL M;?le
1 a. Define different types of seismic waves. 5+5+ | COl 1 1
b. Explain with a simple diagram, the interior of Earth. 10

c. List and explain types of Physical weathering and what are
different types of Erosional landforms which are caused by
the'wind.

2 a. List the minerals on Moh’s scale of hardness and explain | 10+ 10 | CO1 2 2
the different mineral forms in detail.

b. What are common rock forming minerals and explain the
minerals based on their anionic classification?

3 a. Define metamorphism. What are different types of | 10+10 [ CO1| 2 | 3
metamorphism also explain different structures of
metamorphism and type of metamorphism which has given
rise to it.

b. Give a detail information on formation of sedimentary
rocks and explain what are types of sedimentary rocks.

OR
4 a. Classify and explain igneous rocks based on 10+10 | COl, | 1,3,4 3
1. Based on mode of occurrence CO3

. II.  Based on SiO: percentage
,!III. Based on color index

b. You are assigned to investigate a sedimentary rock
formation exposed along a new highway cutting that
confains a prominent clay layer within the sequence.
Discuss the potential problems you may encounter during
the study and interpretation of these rocks, considering
their petrological and engineering characteristics.

P.T.O



a. Fxplain any § of the following
1. Define strike of the bed

Define dip of the bed

Define inlier and outlier

Define joint set with diagram

What 1s a hinge of a fold?

. Explain the axial plane of the fold

b. Draw the stratigraphic correlation. Explain the types of
rocks (are they igneous, metamorphic or sedimentary) and
also write their order of superposition.

RIS

10+ 10

COl,
CO3

OR

a. With the help of diagram explain different terms related to
fold.

b. Explain the 6 principle of stratification and what are
different types of stratigraphic contact explain with a

diagram

10+ 10

COl,
coz2

You are a site investigator assigned to conduct a geological
nvestigation for a proposed tunnel passing through hilly terrain
composed of sedimentary and metamorphic rocks.

Discuss the following points in simple terms:

I. The main aims and importance of doing a geological
investigation before starting tunnel construction and
different methods of surface investigation.

2. How geological factors like rock type (lithology),
structure, and groundwater can affect the tunnel’s design,
route, and safety.

OR
A dam is proposed to be constructed across a river in an area. As
a site investigator you are asked to understand the geological
stability of the site before construction.
Explain:

1. The important geological conditions that should be
checked before choosing a dam site.

2. What could be the unfavourable conditions

3. If you drilled a borehole of 150 cm for site investigation
and you found the following fragments ' 2lem, 12¢m,
10cm, 39cm, 18cm, 16cm and loose rock. What the RQD
and state the quality of the rock?

20

Co3

34

END
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clearly; Illustrate your answers with neat sketches ‘
2610 25
Q.No. Questions Points | CO | BL M;i“le

For a prismoidal block as having dimensions 2000x400x250mm,
the forces acting are 60kN, 80kN and 100kN on the faces
admeasuring 2000x400mm, 400x250mm and 2000x250mm.All 10 01 03 01
forces are tensile in nature. Evaluate changes in dimensions of the
1.a) block and change in volume.

A T beam having flange as (120x10)mm and web as (150x10)mm
is used as a simply supported beam over 3m span and carries a
UDL of 15kN/m on full span and a central point load of 50kN. 10 03 03 04
Calculate the shear stresses induced at support section and sketch
2.b) the variation.

A reinforced concrete column 500 mm % 500 mm in a section is
reinforced with 8 steel bars 0f 25 mm diameter, the column is

carrying a load of 1000 kN. Find the stress in the concrete and steel 08 ol 03 01

bars.
Take E for steel 200x10° N/mm?
2.2) and E for concrete  25x10° N/mm?

A cylindrical vessel, whose ends are closed by means of rigid
flange plates, is made up of steel plate 3.5 mm thick. The length
and internal diameter of the vessel are 85 cm and 30 ¢m
respectively. Determine the longitudinal and hoop stresses in the 08 04 03 07
cylindrical shell due to an internal fluid pressure of 5.2N/mm?.
Also calculate the increase in length, diameter and volume of

2.b) vessel. Take E 2x10° N/mm? and p=0.32

Evaluate the force required fo punch a slotted hole with semi
circular ends as shown in a Smm thick steel plate.

04 01 03 01

2.c)
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3.a)

Draw the shear force, bending moment and axial force diagram
for the beam AB as shown below. Also find the maximum value
of bending moment.

15

02

04

02

25kN/m

AN 0S0000A00AGAGOANGANNBGRGANLLN

kN

60°

10kNm

A

— |

10m T 15m

=
B

2.5m

3.b)

Draw the bending moment diagram and loading diagram from
the shear force diagram of simply supported beam as shown
below.

13.3kN 13.3kN

~—

2 .
m . 26.7kN

4m

05

02

04

02

4.a)

A 400 x 800 mm timber beam is strengthened by the addition of
300 x 8 mm steel plates secured at its bottom surface only. The
composite beam is simply supported and carries a uniformly
distributed load of 50kN/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?

03

04

03

4.b)

A bar of varying cross section consists of two sections of length
700mm and 900mm with cross sections 400 mm? and 625 mm?
respectively. It is subjected to an axial pull of 100 kN. Take E
200 GPa. Find the safe force such that the elongation is not more
than 2mm and the stress in any section is less than 200MPa

08

01

03

01

5.a)

A bar of 30mm diameter is subjected to a pull of 80 KN. The
measured extension on a gauge length of 240 mm is 0.lmm and
change in diameter is 0.005 mm, calculate the Poisson’s ratio and
all three elastic constants.

08

01

04

01

5.b)

Explain the term “Factor of safety” and its need in engineering
applications related to structures.

02

01

02

01
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Obtain the shear centre for a channel section having flange as
250x15mm and web as 280x10mm (Total depth of section 10 03 03 04
5.c) 310mmy).
A plane element is subjected to the stresses as
Ox ~ 20MPa (Tensile) and o,=15MPa (Compressive).
Determine analytically:
1) The principal stresses and their directions 10 02 04 06
i} The maximum shearing stresses and the directions of the
plane in which they act.
iif)  Normal and shearing stresses on a plane whose normal is
6.2) inclined at 259 (anticlockwise) with horizontal
6.b) Solve Q.6.3) using Mohr’s circle 10 02 04 06
With the help of stress-strain curve for mild steel explain the
following terms:
1. Proportional limit
2. Elastic limit
3. Yield stress 0 po1 o2 | o
4, Ultimate stress
Also, draw the stress-strain curve for brittle materials and explain
7.2) the difference between ductile and brittle materials.
A solid cylindrical stee] shaft transmits a power of 600 kW at 300
r.p.m. If the shear stress is not to exceed 85 MPa, find its diameter.
Also if this solid shaft is being replaced by a hollow shaft of same 10 02 03 05
material, equal length and same allowable shear stress, having
internal diameter equal to 0.65 times the external diameter, find
7.b) the dimensions of the hollow shaft
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Q.Ne.

Questions

Points

CO

BL

Module
No.

1.a)

Lb)

A tod of steel 2.5 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 70° C.

in) stress if no expansion is allowed

1ii) stress when an expansion of 1 mm 1s allowed.
Takeo 12x10%°C,E 210 GN/m’.
An I section has top flange — 150mm x 15mm, bottom flange
120mmx20mm and web = 300mm x 15mm. 1t is used as a cantilever
beam over a span of 2.5m to catry ' UDL of 5kN/m over its-entire-|
span and a point load of 20kN at free end. Draw the shear stress
distribution diagrarm at the support.

10

10°--

01

03

01

93103

2.a)

A mild steel rod of 25 mm internal diameter and 400 mm long is
enclosed centrally inside a hollow copper tube of external diameter
35 mm and internal diameter of 30 mm. The ends of the tube and
rods are rigidly connected together and the composite bar is
subjected to an axial pull of 50 kN. If modulus of elasticity for steel
and copper is 200 MPa and 100 MPa respectively, find the stresses
developed in the rod and tube.

08

01

03

01

2.b)
2.c)

A cylindrical vessel, whose ends are closed by means of rigid
flange plates, is made up of steel plate 2.5 mm thick. The length
and internal diameter of the vessel are 45 cm and 20 em
respectively. Determine the longitudinal and hoop stresses in the
cylindrical shell due to an internal fluid pressure of 2.5N/mm’.
Also calculate the increase in length, diameter and volume of

vessel Take B 2x 105 N/mm2 and =032

08

04

03

07

Explain the assumptions made in the theory of pure bending

04

03

02

03
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Draw the shear force, bending moment and axial force diagram for
the beam AB as shown below. Also find the maximum value of 15 02 04 02
bending moment.

100kN

10kN
JaTaTaYalaTalaVatalalaTaTaTatalalalatal

AN a o, , S

3.b)

Draw the bending moment diagram and loading diagram from the
shear force diagram (in kN) of simply supported beam as shown

below.
76.7

B h-fr” o5 | 02 | 04 02

3m

53.3] |

T 163.3

ik
e

am 2m

4.2}

A 350 x 750 mm timber beam is strengthened by the addition of 300
x 8 mm steel plates secured at its top surface only. The composite
beam is simply supported and carries a uniformly distributed load
of 10kN/m over an effective span of 6m. 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?,

4.b)

A timber beam 120 mm wide and 200 mm deep is simply
supported over a span of 4 m. The beam carries a UDL of 3kN/m
over the entire length. Find the maximum bending stress induced 08 03 04 03
anywhere in the beam. Plot the bending stress distribution at the
quarter span ¢cross section of the beam.

5.a)

A bar of 25mm diameter is subjected to a pull of 50 KN. The
measured extension on a gauge length of 200 mm is 0.lmm and 08 ol 04 01
change in diameter is 0.003 mm, calculate the Poisson’s ratio and
all three elastic constants.

5.b)

Explain the term “Factor of safety”” and its need in engineering 02 01 02 01
applications related to structures. |

5.c)

Obtzin the shear centre for a channel section having flange as
250x10mm and web as 270x8mm (Total depth of section
300mm).

10 03 03 04
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6.a)

A plane element is subjected to the stresses as

ox 10MPa (Tensile} ; 6,=2MPa (Tensile) ; t,= 10N/mm?.

Determine analytically:

i) The principal stresses and their directions

it} The maximum shearing stresses and the directions of the
plane in which they act.

ili)  Normal and shearing stresses on a plane whose normal is
inclined at 35° (anticlockwise) with horizontal

10

02

06

6.5)

Solve Q.6.a) using Mohr’s circle

10

02

04

06

7.a)

A solid cylindrical steel shaft transmits a power of 750 kW at 100
r.p.m. If the shear stress is not to exceed 105 MPa, find its diameter.
Also if this solid shaft is being replaced by a hollow shaft ot same
material, equal length and same allowable shear stress, having
internal diameter equal to 0.68 times the external diameter, find the
dimensions of the hollow shaft

10

02

03

05

With the help of stress-strain curve for mild steel explain the
following terms:

I. Proportional limit

2. Elastic limit

3 Yield stress

4. Ultimate stress
Also, draw the stress-strain curve for briftle materials and explain
the difference between diictile and brittle materials.

10

01

02

01
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Notes:

1. Question 1 is compulsory

2. Solve any FOUR from the remaining SIX Questions

3. Accompany your answers with suitable sketch, examples, facts and figures, wherever necessary,
4. Start each main question from new page.

.10 Question Points CO BL | Module
Q.1 | Answer he following: Any 4 20 1 1,2
a | Define surveying. Explain the fundamental principles of 5 1
surveying with suitable examples,
b | Explain temporary and permanent adjustments of a dumpy 5 2
level. Why are permanent adjustments necessary?
¢ | What are the essential axes of g transit theodolite? Explain 5 3
their relationships
d | Explain the principle of Electronic Distance Measurement 5 4
(EDM). Mention any two types of EDM instruments.
€ | List all accessories used in plane table surveying with the 5 S
function / purpose of each accessory.
2| Answer the following: 20 1,234 §1,2.3
a | Classify surveying based on method, nature of field, and 5 1
instrument used. Give one exam le for each class.
b | An instrument with fixed stadia hairs is set up at station A. 15 4
The axis of the instrument has a reduced level (RL) =
120.500 m. The vertical angle of sight to a staff held at
station B is 3° 30’ (upwards). On the staff, held vertical, the
readings of the upper and lower stadia hairs are 2.745 m
and 1345 m respectively; the reading at the central hair is
1.850 m. The stadia constants are; multiplicative constant,
k =100 and additive constant, £ = (.20m. Neglect curvature
and refraction. Derive the stadia formula for inclined sight
(angle of elevation) and staff held vertical (5). Draw the
sketch for the field data gtven (2). Find horizontal distance
between A and B (3). Find the reduced leve!l of point B
und at staff base 5

3 1,234 )1.23

a | Explain the radiation and intersection methods of plane 10 5
table surveying, State the advantages and limitations of
these methods.

b | The following staff readings were taken during profile | 10 2

levelling along a proposed road center line: 1.965, 2.455,
3.285 1.245 1.855 2.455 2.985, 0.965 1.785, 2.665. The

Page 1 0f3

N



( longitudingy secti

staff reading ta)

n -
RL = 1004, Staff is helq vertically, Tabulate
i a field pogi (2). Co

ight of Instrument (HI) methog
al check (1). Dra

on) (1), Comment on th
und |

Apply the arithmetic

€ nature of

:5.40m, 50m: 9
.IOm, 150 m

. > Compute the drea bg t
baseline and the bound veen th

b Describe the procedur.
Tule. Under

The follownn

Measured lengths of
/ ABCDEa

. eying Operatiop
raverse jg clockw;se, and j

what conditiopg i Sim sop’s nile licable?

g are the Corrected beyy,
the sideg

ings (WCBs) ang
» taken during 5 sury.

of a 5-sided closed traverge
- Assume the

Ndependeny Coordinates of
00.

{ 158

151
182°45'

| S—
L 255°00’ r— e !

D
2)
3)
4)
3|
6)
7
8)
9)

L _EA_ 3807 [ =

ale’s Traverse Table. (1)
gf)eg:l:uihe Latitudes and Depa;.'tures. (i)
Calculate the Consecutive Coordmatet;. (4) L)
Check for closing err(;r a?sd) compute the error.
wditch’s Rule.
égggu?: corrected latitudes and' departu;t.as. t(’;'ZS) -
Compute the corrected consecut}ve coor2 Inates,
Compute the independent coordmat.es. (1 )
Draw the traverse showing the details. (1)

) the readings
. Mmpute the Reduceq Leve] f
all pointg using the He cthod

().

W a neat profile

the

ary are;
20 m, 75 m: 8.60 m,
:0.80m

©

¢ of COmputing areq by Simpson’s

mbaj -.

20

Q.6.

Answer the following:

20

1,2,3,4

Explain

angles with a theodolite, Why does it IMprove accuracy?

the methed of repetition for measuring horizontal

10

3

e

Explain
| Station.

1
i inci d components of a Tota
the working principle an : ) _

List four advantages in comparison with

10

4
—
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Distinguish  betwsen plane surveying and geodetic
surveying based on purpose, accuracy, area covered, and
a lications

Define contour and contour interval. Explain the factors
that influence the selection of contour interval for g survey
ro’ect.

Mention any five modemn advancements that transformed
surve in  ractice,

Describe the procedure for measuring the area of an
irregular figure using a roller digital planimeter. Mention
ke recautions.

Page3of3



{Government Aided Autonomous institute)
Munshi Nagar, Andheri (WY Mimbai 4000358
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o A C/C’ }WV’ ﬂ- ) Duration: 03 hrs,

Program: Ci¥ Engineering
Course Code: PC-BTC302 Maximum Points: 100
Course Name: Basics of Surveying Semester: 111

Question 1 is compulsory

SARDAR PATEL COLLEGE OF ENGINEERING &
%

1.
2. Solve any FOUR from the remaining SIX Questions
3. Accompany your answers with suitable sketcl, examples, facts and figures, wherever necessary,
4. Start each main question from new page.
@10 Question Points | CO BL | Module
Q.1 Answer the following: Any 4 20 1 1,2
a  Define geodetic surveying. How does it differ from plane 5 1
surveying? Explain with appropriate examples. L
b Explain curvanre and refraction corrections in levelling. 5 2
Why are they essential in precise levelling?
¢ Describe the temporary adjustments of a transit theodolite, 5 3
Explain the importance of centering and levelling.
d  Explain the principle of a digital level. Mention any two 5 4
advantages over an optical (auto) level.
¢  Explain the orientation of plane table by compass with 5 5
proper sketch.
.2 Answer the following: 20 1,234 [ 1,2,3
a  Classify surveying based on the purpose. Explain 5
engineering survey, route survey, and construction survey
with examples.
b Derive the stadia formula for . inclined sight (angle of | 15 4

depression) with vertica) staff, (5)
A tacheometer with fixed stadia hairs Is set up at station P.
The axis of the instrument has RI, 142350 m. Vertical
angle to a vertical staff at station Q  +4° 45'. Staff
readings are: upper hair  2.960 m, lower hair 1.520 m,
and central hair  2.240 m. Instrument constants: k = 100, ¢
0.30 m. Draw a neat sketch (2). Compute the horizontal
distance PQ (3). Com pute the RL of station Q. (5)

Q.3 Answer the following: 20 1,234 [ 12,3
a Compare the radiation, resection, and traversing methods in 10 5
plane table surveying. Mention advantages and limitations
of each.
b A profile levelling survey is performed along a proposed 10 2

pipeline route, Readings are as follows: 1.865, 2.423,
3.015, 1.455, 1.760, 2.210, 2.940, 1.180, 1.945,

BM with RL — 102.000 m gives a backsight = 0.975 m.
Instruments were shifted after third and seventh reading.
Tabulate the readings in a field book using the Height of
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Instrument (HI) method (2). Compute the Reduced Levels
(RLs} of all points (5), Apply the arithmetical check (1.

Draw a neat profile (longitudinal section) (1). Comment on

the nature of the ground {1).
Q.4 | Answer the following: 20 1,234 | 123
a | The following offsets were measured from a baseline 180 10 5

m long at 20 m intervals: Compute the area enclosed using
the trapezoidal rule.

[Chainage (m)|Offset (m)|[Chainage (m)| Offset (m)
0 180 | 100 ] 305
20 | 435 120 2.55
490 I 710 | 140 1.40
|60 I 645 160 0.95
80 | 520 180 || 060 |
b Explain mid ordinate rule and average ordinate rule method 0 5
for area calculation. Discuss conditions of its applicability
Q.5.  Answer the following: 20 1,234 | 123
A closed traverse ABCDA was surveyed clockwise. 20 3

Independent coordinates of A are (500, 500). The corrected
bearings and lengths are:

Line Bearing Length (m)
AB 40°3( 7 210

BC 110°15' 165
¢b 180°45' _ 180
DA 295°00" 195

1) Prepare Gale’s Traverse Table, (1)
2) Compute the Latitudes and Departures. (2)
3) Calculate the Consecutive Coordinates. (4)
4) Check for closing error and compute the error: (3)
5) Apply Bowditch’s Ruje, (3)
6) Compute corrected latitudes and departures, (2)
7) Compute the corrected consecutive coordinates. 2)
8) Compute the independent coordinates. (2)
J 9) Draw the traverse showing the details. (D

Q.6. | Answer the following: 20 1234123
2 | Explain the reiteration method of measuring horizontal 10 3
angles. How does it help in reducing observational errors?
b | Expiain the working of an electronic theodolite, State any 10 4 W
four advantages over a conventional vernier theodolite.
Q7. | Answer the following: _ 20 (1,234 /123 ]
a_ | Explain_the principle of “working from whole to part.” 5 ! I ]

Paga 2 of 3
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Why is it important in surveying?

b | Explain atleast five characteristics of contours. 5 2

¢ | Classify EDMs based on wavelength and working range. 5 4

d__| Compare polar planimeter with digital roller planimeter 5 5
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Second B. Fech SET: I orlizlas
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Program: Civil Engineering S¢ )| | ] Duration: 3.00 hrs.
Course Code: PC-BTC-303 Maximum Points: 100
Course Name: Building Drawing with CAD Semester: III

Notes: 1. Q.1is compulsory & attempts any four out of remaining six.
2. lllustrate answer with neat sketches wherever reguired.

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

Q.No. Questions Points | BL, | CO | Module
No

A) Draw to a suitable scate developed plan for G+1 story
bungalow for a Middle income family on a site of the data given
below.

1. Plot size: 14 M x 16 M. (FSI: 1.0)

2. Road is on south side parallel to 14 M direction

3. Wind direction is E-SW-W & climatic zone is hot and

humid
4. Requirements of Family
Master bed room I5%05 | 14 |15} 5

Living room
Children bed room
Kitchen cum dining room
Guest bed room
Staircase/bath/WC/store/verandah are to be provided
B) State Built up area, RERA carpet area, carpet area,

super built up area, FAR for Q.1A

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

o e o

15405 | L2 | 1-5 1/5

A. Draw to suitable scale the line plan of a Primary Health
Care Center for approximately 500 villagers. Show
different units with their sizes, position of doors and
windows. (C2410001 to C2410045)

3 OR 20 L3 | 2-5 1,2

Draw to suitable scale the line plan of a Post office on

plot size of 300 Sq.m. Show different units with their

sizes, position of doors and windows. (C2410046
onwards )
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Write the key features of the Real Estate (Regulation and
Development) Act, 2016
Explain following principles of planning in detalil,

1. Privacy

2. Circulation

10+10

L2

What do you mean by Building bylaws? Write a short
notes on: (a) Interior open space (b) External open
space (c) FSI (d) Minimum Plot size.

Draw a front side elevation plan for Q.1A

10+10

L2/3

1/3/5

Draw the sectional elevation for Q.1A by assuming
section line pass through one internal and external wall,

staircase, WC or bath, door or window. o Al ORHE

L3

1-3

234

w >

. gack . &N
Draw to a suitable scale Froef elevation for Q.1
Draw to a suitable scale Water supply, Drainage plan &
Furniture plan for Q.1A.

A dexST

10+10

L3

1/3/5
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Course Code: PC-BTC-304
Course Name: Fluid Mechanics

Notes:

Maximum Points: 100
Semester; Il

6;)[2.[?_5”

e Attempt any five questions.

« Figure to right indicates full marks.

+ Assume suitable data wherever necessary and state it clearly.

Mg\ugstions

Points

CO ! BL

Module
No.

Answer (any four)

{a) What do you mean by fluid? Define mass density,
weight density, specific volume and specific gravity.

03

(b) What do you mean by cohesion and adhesion?

05

(c) Explain law of viscosity and types of fluid based on
viscosity.

05

(d) Explain vapour pressure and saturation vapour
pressure.

05

(¢) Two capillary tubes of diameter 1.5 mm and 3 mm are
dipped in an oil of surface tension 0.036 N/m and specific
weight 9350 N/m3. Find the difference of oil levels in the
two tubes. Assume contact angle of 259,

05

(a)State and derive Hydrostatic law.

10

(b) A tank contains a liquid of specific gravity 0.82, Find
the absolute and gauge pressure at a point which is 5 m
below the free surface of the liquid. The atmospheric
pressure head is equivalent to 760 mm of mercury.

10

{(a) Derive an expression for total pressure and depth of
center of pressure from liquid surface for an inclined plane
surface.

10

(b} A hollow circular plate of 2 m external diameter and 1
m internal diameter is immersed vertically in water such
that the centre of plate is 4 m deep from water surface.
Find the total pressure and centre of pressure.
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(a)State Archimedes principle and explain the conditions
of equilibrium of a fleating body and submerged body.

10

(b)A block of wood of specific gravity 0.70 floats in water.
Determine the metacentric height of the block, if its size is
2 m long x 1 m wide x 0.80 m deep.

i0

{a) Prove that the stream lines (W-lines) and equipotential
lines {$-lines) are orthogonal to each other’s.

10

~tbHn-—a-two—dimensional-incompressible -flow,~the -fluid
velocity components are given byu =x 4y and v = -y-4x.
Show that velocity potential exists and determine its form.
Find also the stream function.

—10.- -

3.4 -4

(a) Derive Hagen-Poiseuille equation for laminar flow
through a circular pipe.

10

(b)An oil of specific gravity 0.90 and viscosity 0.125Ns/m?
flow through a pipe of 30 mm diameter with a pressure
drop of 0.38 N/cm?in a length of 30m. Determine the
discharge, shear stress intensity at the pipe wall and
power required to maintain the flow.

10

(a)Explain Reynold’s stresses and Prandtl’s mixing length
theory. Discuss the concept of fluctuation of velocity and
shear stress in turbulent flow.

10

{b] What is boundary layer over a surface? Explain the
concept of development of boundary layer over a flat plate
and laminar and turbulent boundary layer including

boundary layer in transition.

10

dede Yook v ok o R R W ko e R
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o Attempt any five qucstlons
+ Answer to all sub questions should be grouped together.
« Figure to right indicates full marks.

» Assume suitable data wherever necessary and state it clearly.

Q.No. Questions Points | CO | BlL

Module

Answer {any four)

{a) What is Newton'’s law of viscosity? What do you mean | 05 1| 2
by coefficient of dynamic viscosity and kinematic
viscosity?

(b) A liquid has a volume of 9 cu.m. and weight of 52 kN. | 05 1] 2
Determine its specific weight, specific mass, specific
volume and specific gravity.

(c) Write short notes on vapour pressure and saturation | 05 1 2
vapour pressure.

(d) For having a blood sample a fine glass of capillary of | 05 12
diameter 2 mm was held on freshly punctured fingertip.
“Estimate in ML the volume-of blood-sample soc drawn. Take
surface tension as 5 x 10-2 N/m and its contact angle with
glass as zero degree. Take density of blood as 1060 kg/m3.

(e)Explain the principle of Venturimeter with its| 05 3 1 2
expression

(a)State and prove Pascal’s law. 10 1 3

(b) A simple U tube manometer containing mercury is| 10 14
connected to a pipe in which oil of specific gravity 0.8 is
flowing, The pressure in the pipe is vacuum. The other end
of the manometer is open to the atmosphere. Find the
vacuum pressure in pipe, if the difference of mercury level
in two limbs is 20cm and height of oil in the ieft limb from
the center of pipe is 15 cm below.
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(a) Derive an expression for total pressure and depth of
center of pressure from liquid surface for a vertical plane
surface.

10

2

(b) A circular plate 4 m diameter is immersed in water in
such a way that its greatest and least depth below the free
surface is 5 m and 2.50 m respectively. Determine the total
pressure on one face of the plate and position of center of
pressure,

10

(a)State Archimedes principle and explain the conditions
of equilibrium of a floating body and submerged body.

10

(b)A block of wood has a horizontal cross section 50cm x
50 cm and height h. It floats vertically in water. If the
specific gravity of wood is 0.6, find the maximum height of
the block so that it can remain in stable equilibrium.

10

(a)Explain stream lines, equipotential lines, stream
function (W) and potential function ().

08

{b){(i) In a two dimensional incompressible flow, the fluid
velocity components are given byu x 4yandv -y-4x.
Show that velocity potential exists.

(b)(i)State Euler’s equation of motion and explain
Bernoulli’s theorem,

6.

(a)Derive Hagen-Poiseuilles equation for laminar flow
through a circular pipe.

10

drop—of-0.36N7/om2in & length of 32m. Defermine the

(b)An oil of specific gravity 0,92 and wiscosity 0.12Ns/m?
flow through a pipe of 25 mm diameter with a pressure

10

discharge, shear stress intensity at the pipe wall and
power required to maintain the flow.

(a) Explain the concept of fluctuation of velocity and shear
stress in turbulent flow. Also explain Reynold’s stresses
and Prandtl’s mixing length theory.

10

(b) Explain the concept of development of boundary layer
over flat plate and laminar and turbulent boundary layer,
boundary layer thickness, displacement thickness,

momentum thickness, ener+ thickness.

10

e e e e e Je e e ofe e e e ke e K ok e ok o e e e e e
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Semester: I

Sermealv ecxam Nov 2025

Duration: 3 Hour
Maximum points: 100

OS’I |zl?.5"

Instructions:
I Attempt any FIVE questions out of SEVEN questions
2 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.
Que. | Descriptions Points | cO | By | Module
No. No.
(a) “Ready mix Concrete tams out to be a boon for Indian Infrastructure | 08 3 2 05
development” justify your answer. Explain the processes involved in
RMC.
Q1 ' (b) Differentiate between medium and high workability. Explain the 07 4 4 04
procedure for conducting slump cone test?
(e) Explain the reaction mechanism of Sulphate resisting Cement, as 1 2 o1
a. Differentiate between Light weight and High density concrete 5 i 3 101
b. Design concrete for M45 grade using guidelines given in IS 15 2 2 ;03
10262:2019 for the following data.
Exposure condition: Maximum size of’ Method of placement Specific gravity of 20 mm
Severe aggrepate —20 mm Pumping agpregate (Mz)- 2.68
o Strength of cement Workability Type of coarse Specific gravity of 10 mm
OPC —43 grade slump, 150 mm aggregate  angular | aggregate (Mi) 2.65
coarse aggregate
Zone of sand — H Water absorption- Water absorption fine | Specific gravity. of fine
M;-1.4%.& M- 1.6%. aggregate- 2.8 % aggregate — 2.80
Total moisture content | Total moisture content
M;-0.4% & M- 0.5% | in fine aggregate 4.6 %
{a) Design concrete for M 30 grade using DOE method. Refer the data | 12 2 4 3
from QueZ and chart attached at the end of manuscript. Consider
Q3 maximum permissible ratio of 0.50 and minimum cement content as 325
= | kg per cum (4ssume % passing of fine aggregate from 600 micron =37%).
(b) What is self-compacting concrete (SCC)? How will you measure 08 4 1 2 4
workability of SCC?




(a) Design a Non-air entrained concrete exposed to fresh water of for M25 12 2 3 2
grade using ACI Method.
Consider following data: OPC 53 grade cement, F.M. of fine Aggregate=
2.8; workability (Slump) = 100 mm, Maximum aggregate size-20 mm and
bulk density of coarse Agg. 1650 kg/m* Coarse Aggregates-Water
absorption- Mgz-1.4% & M- 1.6%; Total moisture content Mz-0.4% & M-
0.5%.
Q4 | Water absorption in fine aggregate- 3.8 %, No moisture present.
(b) Discuss the importance of improving Interfacial Transition Zone 04 3 2 4
in High Performance concrete.
(c) What are the problems encountered during concretingatex—"me | 04 3 3 |
cold condition?
(a) It is proposed to design SCC of grade M40 using OPC 53 grade | 10 z 4
cement for slump flow of 600-800 mm, consider w/c of 0.32.
Suggested to use viscosity modifying admixture of 1.2% by
weight of cement to reduce water Appx.30%: consider the
percentage of fine aggregate passing from 125 micron as 3.75
B % 8] 32| 13
(b) State the purpose of compaction of concrete. Explain different
methods of compaction of concrete with their suitability.
(a) Describe in detail the methods of underwater concrete. 10 3 2 4
(b) Distinguish between _
Q6 (i) Rapid Hardening and low heat cement 10 3 1
(ii) Accelerator vs. Retarder
a) What are the properties of fine and coarse aggregates considered to find | 10 2 3
the suitability for concrete?
b) Write explanatory notes on the following (any two}
Q7 i) Carbonation of concrete 5 2 2 5
ii) pH test of concrete 5 3 2 3
iif) Type of Mixers used for making concrete 5 1 2 3

Deign M45 grade of concrete using IS consider the following details:

Cement OPC 43 grade | Exposure |




] Y
90 . ~ Table 26.47. App. Free water content tequired for vanious workability sccording
A0 ~ . io 1988 British Mcthod
' ~. . Aggregale Water contens hghn’ for shump
£ 70— Maz. sizr Tipe 0 — 10 mm 0—30mm | 0—6mm | & 190mm
= . mm Vee Bee mcons Y I—6 ¢—12
£ 60 " > 12
o . 10 Un cruthed 150 180 208 228
& . - crushed 150 208 % 1%
& T " 20 Un crushed 138 160 180 195
A crushed, 170 190 210 m
240 30 Un crushed s 140 180 178
§ ' ctuthed 153 178 190 208
& 30 Table 20.48. Reduction in water content of table 2147 when Qly ash used
§ . - - T of fiy ash i Rrduction 1n waier content bghn
20 — >} crmenictions | Shomyr in men 6—10 00 W — 60 PRI
- muaie ril Vee Bee sevonds » i1 6 — 12 [ D=1
10 < 10 s s 3 10
T I ) 10 10 10 1
0 - e 30 15 5 0 20
0.3 0.4 05 (1.6 0./ 1 H 0.9 0 20 0 23 2
Water—Cement Ratio ‘” ... b 30 .
2800
O g omp 0 10m oo 1 100
2 a0 =) 20
2 s ] ag o
70 70
B A _
€ 2500 53U g 650 )
5 oot e Sheqy 29 s 50 s 50 so so
fo 4 . N k-1
S 2400 r Fshey gh".‘?ﬂreg af £ / - = -
= e Qte, »7 = &0
& 2300 5 g 30/ 50 30
4 26
8 < = % reo 20 20
g 4 10 T 1o
zioom 120 140 0 WO 200 220 240 260 02 04 06 08 1.0 02 04 06 0B 10 02 04 06 08 t.0 0.2 04 085 0B 1.0
Water Content  kg/m? Water-carment ratio
Fix 20.12. (b)
Table 20.46 App Compressive strength of concrete in Mpa with w/c of 0.5 as per DOE for OPC (Type D), SRC (Type v) and RHC at diff time period
Type of cement 3 days 7 days 28 days 91 days
OPC Uncrushed 18-22 27-30 40-42 48-49
SRC Crushed 23-27 33-36 47-49 35-56
RBUC Uncrushed 25-29 34-37 46-48 53-54
RHC Crushed 30-34 40-43 53-55 60-61




Table 1,2 and 3 for ACI Method Concrete Mix Design

(1) Dry BulkVolume of coarse aggregatef unit volume of

concrete as per ACH213.1-91

(2) Relation between water/cement 1atio & average
conmipressive strength of concrate, as per ACia11.5-91

(3) Requirements of ACI-318-8g fe wjc ratio &
strength for special expesura conditions

Exposure condition | Maximum wic ratio,

normal density

Minimum design
»7englh, low density

Maximum Bulk volume of dry rodded CA /unit volume of concrete for
size of fineness modulus of sand of
aggregale
FM 24 2.6 100
10 05 048 046 0.44
125, 059 0.57 055 053
o 086 084 06 060 |
{25,40,50,70)
150 87 0.85 083 0.81

Average compressive Efteclive water/cement ratio (by mass)
strength at 28 days
MPa Non air entrained | Air enlrained concrete
concrele

45 0.38
443 {43

5 {30,25,20) 48 04
15 0.8 0.71

fo de icing salls, sea water

aggregate concrete £ggregate concrete
MPa
Cancreta imended (o be
watertight
{a} Exposed to fresh water 05 25
{b}  Exposed to soa water 045 an
Concrate axposed la s K.Y
freezing n a moist candiion
Fav cotrosion prolection of 04 EX]
reinforcad concreta exposed

Lable 4,5 and 6 for ACI Method Concrete Mix Design

(1) Recommended value of slump for various
types of construction as per ACt 211.1-91

Tyne of constiucron Range of stump {run }'
Reinforces foundation walls & footings 20-80
Piain'f&oﬁngs.sut;;iE:clufe wall 20-80
Beams & reinforced walls
Mass concrete 20-80

L

{5} Appioximate tequitarmsents (F mixing veatel & ao contetl foi

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

dhltetent wothal s & DONWLG HEAMUIN $i2e of aggreqales as pu
AU 191 ACl 212 1-91
Non air entianed concrele Masmum size of Forst estimate of dansity of fren coraate
- I aggregate {mm}
1. o “ Bl
i € Aur entrained kgim?
et 12 hanim 154
il { 25, 40.,50.70) 10 2285 2199
30 a1 205 200 e 125
— e 12.5(20,25,40,50} 2315 235
80-100 mm | 225 215 200 140
150-180 mm | 240 230 210 2 7355 izzao
Approx 3 25 2 0.2
entrapped 120 2505 4%
air (%)

As per ACI in absence of record; required increase in mean strength for specified design strength

Specificd design Strength (Mpa)

Less than 21

21-35

EY
35 or moge

Required Increase in mean strength (Mpa)

=

8.5

10




Reference Tables for IS 10262:2019 Method of Concrete mix design

15 10262 - 2te

a0 U Table § Minimum Cement Content, Maximum Water-Cement Ratio and Minimam Grade of Concrete
: for Different Exposures with Normul Weight Aggregates of 20 mm Nominal Maxipwim Sire
- 70 (Claures 6.1.2, 8241 and9.40.2}
E
uz-F 50 k— -1 . S Expasure Plain Concrete Relnforced Concrete
& i No. _—
w - i
2 =0 E— Migimum Max imwem Minjewy Mimmum Maximym Minirnsm
8 % Cement Froe Water- Girade of Cement Froc Wt Grade of
o] Captent Cement Rotio Cotcrae Content Cetment Ratlo Concrels
g 40 kglm' kp/m!
é ae i 121 (3 {4) % 1] h (8
W o M 220 060 0 0 M0
2 20 i) Moderse 20 060 Mis W0 8.5 M 25
g i Severe 250 030 v 10 044 M3
§ 10 i) Ve 260 43 M 20 w0 0.4 M
% v) Extreme #an o4 M 15 60 0.40 M N
S 0 i NOTES
c.25 o3 035 0.4 045 0.5 0.58 a6 085 § Cement content prescribed in Lhit 1abie i irespective of the grdes of czment ard it in inclesive of additions mentioned in 8.2, The
il y additiont such os fy mh or pround granwisted blat furnace seg diay be inlen into scconnt in the costreie comporition with respiel 15
Fren © for arpecten 7% ﬁﬁm‘:‘nﬁgﬁ i’:,fj'ff_,,",‘;,f_‘“m the cememt cowtent ond water-cement rio { the suitsbility s cstablished nd es Jong as the maximum arnouats taken iate account do
T I e T e v o 55 Horwrs and aboee 00t exceed the tmit of pazzolons and tlag specilied in 15 148Y (Pan |) and IS 455 respectively.
ROTES 2 Mimmum grade for plain concrete wnder iiild exporure condition n not specified.
IS 1H62 X1 3 Waler ¢ o (Cubic ‘© . . . g
Ta‘hle-l atel (_emtfm pet (.uk it .\Iflu of Iable 3 Approiimate Air Content
Ta7le 5 Volume of Coarse Aggregate per Unit Voinme of Totol Aggvegate for Different Zones of Flne Concrete For Nominal Masinum Size of (Clatese 3.2)
Agpeante for Water-Cemeal/Water-Cementitions Materials Ratio of .50 Aggl‘f g e
(Clause 3.8) S Numinal Mavinwm Size Fnteapped Air, as
?t' Nemingl Maximum Sire  Volune of Costse Agregate per Unit Volume of Total Aggregate for Differeat Zeaes of Fine { ("(” 15¢ ﬁ 7‘) No. ol .‘\ﬁgfﬁiiﬂ(‘ Percentage
Ne, nfr\eu:l::gm Aggregate - mm of Volunie of Concrete
' SI Nominal Maximuom Size ater !
ZoeclV ot Zedl reee ?I ominal Maximum Size ol Wa erl(: ontenl () 0 l“;
iy B N @ s @ Xo. Aggregate g | " ¥
a 10 084 ne a2 aag i i 0 lli.1
a 2 066 06 082 246 (1 o0 i y !
s ] on 072 07 #6¢ : i 40 K
s ) i 08 . _
1 Veiames srebavedon aasesates in stared saefce deysondition o i) 20 186 5.2.1 The actual values of air content can also he
2 Theut volimmes are for crushed (rgubar) aggregate and suitzble adinsiovmns 1oey be made s shape of cqgregate 1 RL W . . Lo .
* | 2 seiablc adiusimens may v be made 1".5;3 segrogas from ather dhar natrsl somsses, covmetly, crusird wed o dured red o III} 49 ‘1}-_ 165 adﬂp‘l‘f_i dilflllg X Dfﬁpﬂmﬁﬂlﬂg. l”ht‘ site dﬂm (ﬂt
tees essar fne aggregstc coutent bn saacose, the conrst aggreqaes vohune shall be sufably increased Ty : or similar iy 18 avatlable
RELE wconmj:d st e agpregatr 2onforning to Grading Zooe IV, ps per 19 383 shall act be used in reinforeed conerete vulsss tesss i}\l“aiti' content correspmdinn 1 saturated 5 dl'} a ]eaﬂ ; beUHS] for h|m|](" IHIX 15 3V ﬂllllh‘\
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Course Code : PC-BT'C305 Maximum points: 100
Course Name : Concrete Technology Semester: III
Instructions:

1. Attempt any FIVE questions out of SEVEN questions
2. 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.

(lz\rue. Descriptions Points | co | py | Module
0.

(a) Explain various methods of transporting concrete for different | 10 3 4 03
construction activities with their suitability.
1 (b) Explain in detail procedure for conducting half: cell potential test. 05 3 05
Q (¢) What are the properties of hydrophobic cement? 05 1 2 o1
a. Differentiate between Melamine and Naphthalene based plasticizer 5 1 3 |01
b. Design concrete for M50 grade using guidelines given in IS 15 2 2 |03
10262:2019 for the following data.

T COTIUTLTON: VI IXITOm size 01 Method of placement Specific gravity of 20 mm
Severe aggregate —20 mm Pumping aggregate (Mz)- 2,70
2 Strength of cement Workability Type of coarse Specific gravity of 10 mm
OPC —53 grade slump, 75 mm aggregate —angular | aggregate (M;) — 2.68
' coarse aggregate

Zongof sand —HI | Water absorgticn- Water absorption fine - | Specific gravity of fine
M;-1.3% & M- 1.5% aggregate- 3.2 % aggregate — 2.85
Total moisture content | Total moisture content
M-0.4% & Mi1-.0.5% | in fine agpregate —2.5%
(a) Design concrete for M 25 grade using DOE method. Refer the data |~ 12 ] 2 | & 3
from Que2 and chart attached at the end of manuscript. Consider
Q3 | maximum permissible ratio of 0.60 and minimum cement content as 325
kg per cum (Assume % passing of fine aggregate from 600 micron =42%),
(b) What are the types of chemical admixture used in construction? 08 4 | 2

4
() Design a Non-air entrained concrete exosed to fresh water of for M30 | 12 213 3
Q4 grade using ACI Method.

Consider following data: OPC 43 grade cement, F.M. of fine Agpregate=
2.6; workability (Slump) = 70 mm, Maximum aggregate size-20 mm and




bulk density of coarse Agg. 1720 kg/m’. Coarse Aggregates-Water
absorption- M:-1.3% & M- 1.5%; Total moisture content My-0.6% & M-~
0.55%. Water absorption in fine aggregate- 3.5 % moisture content-2.7%,

(b) Discuss the Advantages and disadvantages of High Performance | 05 3|3
concrete,
(¢) What are the measures can be taken to minimize the effect of 03 3 2 !
Alkali Silica Reaction?
(2) It is proposed to design SCC of grade M35 using OPC 53 grade | 10 1 2 4
cement for slump flow of 600-800 mm, consider w/c of 0.34.
Suggested to use viscosity modifying admixture of 1.1% by
weight of cement to reduce water Appx.25%; consider the
percentage of fine aggregate passing from 125 micron as 4.1 %.
Q5 (b) What are the various methods of concrete curing, explain with 10 3 {9 1.3
their suitability. ’
(a) Describe in detail the monitoring and production of Ready mix | 10 3 2 4
Concrete.
{(b) How UPV and Rebound hammer test help to assess the onsite | 06 1 3 5
Q6 concrete quality? 04 1 2 1
{¢) Explain types of pore in concrete.
a) Explain the effect of size, shape and texture of fine and coarse | 06 2 3 1
aggregates on the properties concréte.
b) Expiain in detail the reaction mechanism of plasticizer with cement. 04 2 3
Q7 | Write explanatory notes on the following (any two)
i) Light weight concrete 5 31 2 1
it) Mineral Admixtures 5 1 2 1
iii) Type of compacting devices in concrete 5 1 2 1




90 Teble 20.47. App. Free water content required for various workabilily according
80 e __i to 1988 British Method
. . Agpregolt Water contint lgm‘ for shanp
£ W0 — - T e o Mas. size e 0~ 10mm 10— 30mm | 30—comm | 60 180mm
= " i ] o Vee Bee tacons PRNT P 03
£ 60 N 3 _— > 12
@ o - to U crushed 150 180 208 224
o Ry T ~ ] crushed 180 08 1% 250
F S0 T ~ T — 20 Un crushed i3 0 180 (95
e L L T ~L crushed, 0 %0 210 28
240 e N - — 30 Un erushed Hs 140 18 178
8 0 N BN i - : . cruthed 158 318 %0 208
‘g- 8O- TR ] S Table 20.48, Reduction in water content of table 21.47 when fly ash used.
8 SRS L N S - - % of fly ash in ‘Reduction i woter content g
2071 . S N TS Ctmentizions Shomp in men 0— 10 10— %0 30 — 80 60 — 180
o e . 4= - moteral | BeBeesmondt | >0 | et 13— | 0-3
10947 =t i . . i 3 3 3 10
' A 0 10 i 40 1§
o t 0 i5 1% o 0
0.3 0.4 0.5 0.6 0.7 0. 09 40 % 2 Y 3
Water—Cemem Ratio %0 bk 23 » 30
2500200 250 450
:‘ 27003 N 160 Slume o 10m 109 Slump 10 = 30 mm oa e Sturmnp B 180 m
o Specific Gravity o 80 5o 280
* 2600 of Aggregote: 80 80 - =
:: J a§ o "o 7 7o 15
8 2500] - g Assyp,. - ] .
a g Lie] . = &0 5 =l
g M\M*-.\_ :4350".” for C"u_u, } PR e 50 ;18 o -1 - / a0
8 2aoo} 7 fan Unicy Gres o8 o d = an =50
=] '*\ Ysheg 4 Fotey!s = =<0 s <0 - 40 a0 €
= _ o, R7 | £ &0 80 /a-o
w2300 S I I i’ i&._.m_u- g a0 B a0 B0 30 100
g e —— 26 [ /
3 ] S ey I
§ { 5.4 16 10 10
?’0?00 120 A0 18D 1BD 200 220 240 260 02 0.4 DE DB .0 02 U4 08 08 1.0 0.2 ¢ o8B o2 04 0O& 08 1.0
Watgr Content - '_(G-’m_:‘ Watsc-coment ratio
. _ Fig 20 12, (b)
Table 20.46 App Compressive strength of concrete in Mpa with w/c of 0.5 as per DOE for OPC (Type I}, SRC (Type v} and RHC at diff time period
‘Type of cement 3 days 7 days 28 days 91 days
OPC Uncrushed 18-22 27-30 40-42 48-49
SRC Crushed 23-27 33-36 47-49 55:56
RHC" Uncrushed 25-29 34-37 46-48 53.54
RHC Crushed 30-34 40-43 53-55 60-61




Table 1,2 and 3 for ACI Method Concrete Mix Design

(1)Dry Bulk Volume of coarse aggiegatef unit volume of -~ (2} Relntion betveeen wate fcement 1atio & averages (3) Requirements of ACI-318-Bg for wic ratio &
concrete as per ACI 211.1+91 o essive strength of concrete, as per ACz13-91 strength for special exposure conditions
Mci}iﬂ'lﬂl'ﬂ Bulk volume of !dry rodded CA funit volume of concrete for Average compiessive Efrective water/cement ratio (by mass) Exposure condition | Maximum wic ratio, Minimum design
size of fineness modulus of sand of notmal density strength, iow density
slrenglh al 28 days
aggregate aggregale concrete aggregate concrete
U 94 26 100 MPa Nonairenirained | Air enlrained concrete MEa
_ . . | concrele Concrate Intendes 1o be
e S rorm e \ SRR — ' - vratzright
0 65 0.48 .46 044 4h 0.38 {a) Expased to fresh water 0b 2
JUE— {b]  Exposedio sea waler 045 W
5 g . e —
125, 058 0.57 0.5 0.53 Concrela axposed to 045 K
R e o ’ freazing In a moist condition
v 066 0.64 fLar 0.60 - - : T
LT I . ) 0 COMoSIon (olechon o
{25.40,50,70) {30,25,20) s 0.4 reiiforced cancrele expased
1o ffa iding salls, sea water
150 &7 .85 0.83 0.81 15 08 671
Table 4,5 and 6 for AC1 Method Concrete Mix Design
(4) Recemmended value of SIUTTlp for various {5 ARDIGHTRENE TEQUIEMENts (o Rig water & aic caplent [0 (6) Eirst estimate of densaty of fresh concrete 35 e
. i aifferent s Crhatublies & noMutel axinuig stee of angegalss as pat '
{ypes of construction as per AC| 211.1-92 ALY 101 Al 211.1-61
Type of conslucton Rangs of slump (e e enr e b d conciele Maximum size of . W
_ J— agpregate (mm)
[EEIRTIOPELIR S LY LR e
Relnforces foundation walls & [oolings 20 BC Ar entrainad kg'm
| 14 EFEERITHE 1840 nun o
Piain foolings,substruciure wall 20-80 { 25, 40.50.70) 0 2285 2780
30 208 2060 125
Beams & reinforced walls 20-100 - . 2.5(20,25,40,50) 2315 2235
50-100 mm {225 215 200 140
Building columns 20-100 150-180 mm | 240 530 210 2280
2. 2 0. :
Pavements 8 stabs 20-80 A 28 CE (W 2505 243
R 3
Mass concrete 20-80 3ir (%), ..
]
As per ACIL 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 Increase in mean strength (Mpa) 7 85 10 .
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Reference Tables for IS 10262:2019 Method of Concrete mix design

1026~ o3e
- Table § Minimum Cement Content, Maximum Water-Cement Ratio and Minimum Grade of Concrete
{ for Different Exposures with Normsl Welght Aggregates of 20 mm Nominal Maximum Skze
‘E 0 {— 4 4 {Clauses 6.1, B.24.1 and 9.1.2)
= 8 < i 3 s Expoiure Plaln Concrele Relnforced Concrete
% CURVE 3 Neo, -~
bi -~ Y —
§ 50 - ~ { Mininum Maximum Winimen Minimum Maxinum Mirienom
] CURVE B Cement Free Water- Gradeof Cement Free Waier- Grade of
& a0 b e o Comtent  Cement Ratio Concrere Lomtent Cement Ratio Concrele
E kg (T
b=l
8 0 . i n T+ W ) 5 ) m ®
= DI WS
@ R i) Mitd 20 060 ) 088 M20
& a0 — - ————— Hi) Muoderate o oK Mis 0 0.50 M5
§ tiil Severe 250 ns M20 i ] 04l M
§ 40 %) Very severt 260 043 M20 ua 0.45 M
= 1 v) Eatreme F. .40 M 2% w0 040 M40
R o S NOTES
D28 0.3 045 vs o ET) o8 6ES

#RE* WA'] ER CEMENT RATIO

Cuive -loraspected 284 Comprasyiva shocgth <f 33 tny 43 Repwnd

Curre Z5 Tm%npeﬂ‘ad?iwmmw1nimﬂb*4“mw =3 tvmmt,
Gunte 3 1 foreapscted 2 diiys comprieciiae sirefgine!l £3 Tomomd 2l sk,
WOTES

15 10262 : 2019

Table 5 Vohine of Coarse Aperenate per Undf Volume of Total Aggrepate for Different Zones of Fine
Agoregate for Water-Cemeal/Water- Cemnéntitions Meterials Ratic of 0.50
{Clrutse 5.5)

§! Ieominn] Masimum Size  Volume of Coarse Aggregate per Unfi Volume of Total Aggregate or Different Zones of Flne

No. of Aggregate Agpregate
nm
Zore IV Zuae Il Zonz Il Zome ]
(i) 2 4] ) o (L]
i 19 as4 B3 6,50 G418
o} 20 Bés 064 1734 660
il 40 07 e 271 080

NOTES
1 Velomesare based on azzregates in satmreted snees dry codition.
2 Thesz vormmes sxe for crnshed {mgular) aggrepete snd euitebl: adfustments way be mede for otber shape of eggrepate

ueed deveer fine egereance coufeni, In that ease, he coarse sapregsre volume shall be suitbly fmereased,
4 It 5 recozunended hat Aus egpregsts sonfarming fo (rading Zoue TV, ay per 15 362 shali aot be used i semfirced conarete nlews o
Juree been nade fo aszartate the snitability of propossd mix prapatfions

3 Suitwble sdjustieats may alvo be wade for fme spprepais from ofhier than natural sousees, mounally, enushed sand o mixed und nmy

Table 4 Water Content per Cubic Metre of
Courcrete For Nominal Maximum Size of

1 Cement content preteribed in thie iehle i imespective of the grafes of coment and it is inclesive of additions mentionad jn 8.2, The
sdditiont sicki as fly ash ot grovnd granulared blast fernace Thag Biey b taken o acttunt in the concrete combodition with fapect n
the cement content and wuter-cement ratio i the sitshility is established and as fong a5 the maximuom arnouats wkes into account do
peil excead the lmil of pazzolonn and King specificd in IS 1439 {Pan 1] and 15 45% respectively,

2 Minimem grade-Tor plain consrete wnder mild exporure condition i not epacified.

Table 3 Approximate Air Content

((utise 5.2)
Agoregate = _ ,
A1 Nundieal Masimus Size Enitapped Alr, s
{Clause 3.3) Na. of Apgrepale Percentage
R TR TTITT——— ({ tim of Volume of Concrete
ISORHLRE SETXENNLE 3176 O ater Content: ; 1 :
Ne. Adgrepale ke ("} @ ﬁl
gin l]) ;8 ;'3
_ i !
(0 @) ) i 4'0 0
i 1 P y
il M0 8 UGB e actual values of air content can-lso be
iit} 4

“Water confent corresponiding to saturated €

adopted dering wix proporhoning, i the site data (al

iy asgreane least S vesults) for similar mus i ovailable.
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