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II B. Tech II Semester Regular Examinations, August - 2014 

 ENGINEERING GEOLOGY  
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~ 

 

 

1. What is geology? Explain the importance of Geology in civil engineering constructions? Write 

brief study of case histories of failure of some civil engineering constructions due to geological 

draw backs. 

 

2. What is mineral? Describe physical chemical properties of given minerals 

      i) Quartz          ii) Feldspar        iii) Garnet         iv) Calcite       v) Muscovite 

 

3. Define rock? Write Form, texture and structure of igneous rock. 

 

4. What is fault and what are the parts of faults and give their types of fault with neat sketch and 

how they are important in civil engineering. 

 

5. Define landslides? What are the causes and effects of landslides and write measures to be taken 

to prevent their occurrence. 

 

6. How do you evaluate the subsurface analysis using Electrical resistivity methods? Add a note 

on interpretation techniques of geophysical methods.  

 

7. Enumerate the geological consideration relating to the construction of gravity dam and arch 

dam. What geological investigations of rock types and structures are necessary for assessing 

the suitability of such dam sites? 

 

8. Discuss the geological consideration in tunneling over break and lining? 
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Code No: R22014 

 

II B. Tech II Semester Regular Examinations, August– 2014 

 HYDRAULICS AND HYDRAULIC MACHINERY  
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~ 

 

1. a) Explain the terms: i) specific energy      ii) critical depth and  iii) Critical velocity. 

b) In a rectangular open channel of 5 m width the flow rate is 12 m
3
/s and depth of flow is      

1.0 m. Determine the critical depth and the alternate depth.    (6M+9M) 

 

2. a) Explain the term hydraulic jump. Derive an expression for the downstream depth of  

hydraulic jump. 

    b) Define specific energy and draw the specific energy diagram. Explain how it is useful for  

the open channel flow.        (8M+7M) 

 

3. Assuming that the viscous force F exerted by a fluid on a sphere of diameter D depends on the 

viscosity �, mass density of the fluid “�”, and the velocity of the sphere �, obtain and 

expression for the viscous force.              (15M) 

 

4.  a) Obtain an expression for the force exerted by a jet of water on a fixed vertical plate in the  

direction of the jet. 

b) A jet of water of diameter 100 mm moving with a velocity of 35 m/s strikes a curved fixed  

symmetrical plate at the center. Find the force exerted by the jet of water in the direction of 

the jet, if the jet is deflected through an angle of 120° at the outlet of the curved plate. 

           (7M+8M) 

5. a) Explain how hydraulic turbines are classified. 

b) Explain briefly the principles on which a Kaplan turbine works.   (7M+8M) 

 

6. a) What is cavitation? How can it be avoided in reaction turbine?   

   b) What is the basis of selection of a turbine at a particular place?     (8M+7M) 

 

7. Define a centrifugal pump. Explain the working of a single stage centrifugal pump with neat 

sketches.                 (15M) 

 

8. Write short notes on the following: 

a) Firm Power 

b) Secondary power 

c) Diversity factor 

d) Load duration curve.               (15M) 
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Code No: R22013 

 

II B. Tech II Semester Regular Examinations August - 2014 

 MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 

(Com. to CE, ME) 

Time: 3 hours                                                                       Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~ 

 

1. Define Managerial Economics. Explain its characteristics and importance. 

 

2. Define price elasticity of demand. What are the different methods used to measure the price 

elasticity? 

 

3. Define MRTS. Explain Cobb-Douglas Production function.  

 

4. What do you mean by a market? What are the concepts considered for dividing the markets? 

What are the features of Perfect competition? 

 

5. Define business cycle. What are its phases and features? 

 

6. Calculate the net present value of two projects and suggest which of the two projects should be 

accepted assuming a discount rate of 10%. 

 Project A Project B 

Initial Investment Rs. 30000 Rs.50000 

Estimated life 5 years 5 Years 

Scrap Value Rs.2000 Rs.4000 

Annual Cash inflows after tax and depreciation 

Years 1 2 3 4 5 

Project A 10000 15000 8000 6000 4000 

Project B 40000 30000 10000 5000 4000 
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Code No: R22011 

 

II B. Tech II Semester Regular Examinations August - 2014 

PROBABILITY AND STATISTICS 
(Com. to CE, CHEM, PE) 

Time: 3 hours                                                                         Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~ 

 

1. a) Two marbles are drawn in succession from a box containing 10 red, 30 white, 20 blue and 15  

orange marbles, with replacement being made after each drawing. Find the probability that

 i) both are white ii) first is red and second is white. 

b) A businessman goes to hotels X, Y, Z;   20%, 50%, 30%, of the time respectively. It is  

 known that 5%, 4%, 8% of the rooms in X, Y, Z hotels have faulty plumbing. What is the 

 probability that businessman room having fault plumbing is assigned to hotel Z. (8M+7M) 

 

2. Find: 

a) The constant K such that  

   
otherwise

xifKxxf

,0

30,)( 2

=

<<=
   is a probability function 

i) Find the distribution function F(x)   ii) P(1< X � 2) 

 b) If the probability density function of X is given by 

   ( )

( )

�
�
�
�
�
�

�

��
�
�
�
�

�

�

≤<
−

≤<

≤<

=

whereelse

xfor
x

xfor

xfor
x

xf

0

32
2

3

21
2

1

10
2

 

Find the expected value of f(x) = x
2 

- 5x +3.      (8M+7M) 

 

3. a) Wireless sets are manufactured with 25 soldered joints each. On the average 1 joint in 500 is  

defective. How many sets can be expected to be free from defective joints in a consignment 

of 10000 sets? 

b) The mean and variance of binomial distribution are 4 and 
3

4
 respectively. Find P(x � 1). 

            (8M+7M) 
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Code No: R22012 

 

II B. Tech II Semester Regular Examinations August - 2014 

STRENGTH OF MATERIALS 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 75 
 

Answer any FIVE Questions 

All Questions carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~  

 

1. A beam AB, span 8 m, simply supported at the ends is subjected to a point load W at C, which 

is 6 m from left support. Using area moment method, compute i) deflection at C, ii) slope at A,  

iii) slope at B, and iv) slope at C. Take E= 2x10
5 

N/mm
2
 and I = 6x10

8
 mm

4
? 

 

2. Derive the Lames equations from the fundamentals in a thick cylindrical shell for the given 

radii (r1 and r2) and internal fluid pressure, p? 

 

3. A circular shaft 100 mm diameter is subjected to combined bending and twisting of moments 

the B.M being 3 times the twisting moment. If the direct tensile yield point of the material is 

350 N/mm
2
, and the factor of safety is 4, calculate the allowable twisting moment according to 

the following theories of failures. (a) Maximum principle stress theory, (b) Shear strain energy 

theory, if the simple shear is not to exceed 60 N/mm
2
? 

 

4. a)  Explain about the maximum strain energy theory? 

b) A solid steel shaft has to transmit 75 kW at 200 r.p.m., taking allowable shear stress as 70 

N/mm
2
. Find the diameter of the shaft, if maximum torque transmitted at each revolution 

exceeds the mean by 30%? 

 

5. A circular beam is supported on six equally spaced columns. Derive expressions for maximum 

bending moment and maximum twisting moment with usual notations? 
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Code No: R22016 
 

II B. Tech II Semester Regular Examinations, August – 2014 

 STRUCTURAL ANALYSIS – I 
(Civil Engineering) 

Time: 3 hours                                                                       Max. Marks: 75 
 

Answer any FIVE Questions 
All Questions carry Equal Marks 
~~~~~~~~~~~~~~~~~~~~~~~~ 

 

1. A cantilever of length ‘L’ carries a concentrated load ‘W’ at its mid-span. If the free end is 

supported by a prop, find the reaction at the prop and also draw the S.F. and B.M. diagrams. 

 

2. Solve the fixed beam shown in Figure 1, Draw BM & SF diagrams.       

                         

                                                                                      

 

                                     

 

 

 

 

3. Analyze the continuous beam shown in Figure 2, using three-moment equation. Draw S.F and 

B.M diagrams. 

                                 

                    

                  

 

                                                                      

                                                                                         

 

 

4. Determine the Reaction at A and the moment at B as shown in Figure 3. Use Strain Energy 

method. 

                       

                 

 

                                 

 

 

 

 

1 of 2 

 

R10 SET - 1 

20kN/m 

4m 4m 

A BC 

Figure 1 

2kN/m 

B A 

3m 3m 

Figure 3 

Figure 2 

4m 

4kN/m 

B 

15kN 6kN/m 3kN 

(3I) C D A 

6m 4m 

2m 

(4I) (3I) 

1m 

(3I) 

PD
Fi

ll 
PD

F 
Ed

ito
r w

ith
 F

re
e W

rit
er

 an
d 

To
ol

s

http://www.pdfill.com


C
o

d
e N

o
: R

2
2

0
1

6
 

 
  

5
. 

A
n

aly
ze th

e b
eam

 A
B

C
D

 sh
o

w
n

 in
 F

ig
u

re 4
 b

y
 S

lo
p

e-D
eflectio

n
 m

eth
o
d

 an
d

 d
raw

 b
en

d
in

g
 

m
o

m
en

t d
iag

ram
.  

 
 

 
 

 
 

 
 

 
 

 
      

                               

                        

               

       
               

  
 

 6
. 

A
 sim

p
ly

 su
p

p
o

rted
 g

ird
er h

as a sp
an

 o
f 2

5
m

. D
raw

 th
e in

flu
en

ce lin
e fo

r sh
earin

g
 fo

rce at a 

sectio
n

 1
0

m
 fro

m
 o

n
e en

d
, an

d
 u

sin
g
 th

e d
iag

ram
 d

eterm
in

e th
e m

ax
im

u
m

 sh
earin

g
 fo

rce d
u
e 

to
 th

e p
assag

e o
f a k

n
ife-ed

g
e lo

ad
 o

f 5
k

N
, fo

llo
w

ed
 im

m
ed

iately
 b

y
 a u

n
ifo

rm
ly

 d
istrib

u
ted

 

lo
ad

 
o

f 
2
.4

 
k

N
 
p

er 
m

eter 
ex

ten
d
in

g
 
o

v
er 

a 
len

g
th

 
o

f 
5

m
. 

T
h

e 
lo

ad
s 

m
ay

 
cro

ss 
in

 
eith

er 

d
irectio

n
. 

 

 7
. 

T
w

o
 p

o
in

t lo
ad

s o
f 8

 k
N

 an
d

 4
 k

N
 sp

aced
 3

 m
 ap

art cro
ss a g

ird
er o

f 1
5
 m

 sp
an

, th
e sm

aller 

lo
ad

 lead
in

g
 fro

m
 left to

 rig
h

t. C
o

n
stru

ct th
e m

ax
im

u
m

 S
.F

. an
d

 B
.M

. d
iag

ram
s, statin

g
 th

e 

p
o

sitiv
e an

d
 am

o
u

n
t o

f ab
so

lu
te m

ax
im

u
m

 b
en

d
in

g
 m

o
m

en
t.  

 

 8
. 

F
in

d
 th

e fo
rce in

 th
e m

em
b

er B
E

 o
f th

e fram
e sh

o
w

n
 in

 F
ig

u
re 5

. T
ak

e A
E

 is co
n

stan
t fo

r all 

th
e m

em
b

ers.  

                                                             

   
                                            

                                                                                     

                                                                        

                                                              

 

1
0

0
 k

N
 

E
 

4
m

 

4
m

 

A
 

4
m

 

B
 

C
 

D
 

4
0

 k
N

 

R
1

0
 

S
E

T
 - 1

 

F
ig

u
re 4

 

2
m

 

B
 

C
 

2
I 

I 
I 

4
m

 
8

m
 

2
m

 

2
0

 k
N

/m
 

6
0

 k
N

 
2

0
 k

N
 

D
 

A
 

PD
Fi

ll 
PD

F 
Ed

ito
r w

ith
 F

re
e 

W
rit

er
 a

nd
 T

oo
ls

http://www.pdfill.com


C
o

d
e N

o
: R

2
2

0
1

6
 

 

II B
. T

ec
h

 II S
e
m

ester R
eg

u
la

r E
x

a
m

in
a

tio
n

s, A
u

g
u

st –
 2

0
1

4
 

 S
T

R
U

C
T

U
R

A
L

 A
N

A
L

Y
S

IS
 –

 I 
(C

iv
il E

n
g
in

eerin
g
) 

T
im

e: 3
 h

o
u

rs  
                       

 
                                

 
          

  M
ax

. M
ark

s: 7
5

 
 

A
n

sw
er an

y
 F

IV
E

 Q
u

estio
n

s 
A

ll Q
u
estio

n
s carry

 E
q

u
a

l M
ark

s 
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
 

  1
. 

A
 p

ro
p

p
ed

 can
tilev

er b
eam

 is sh
o

w
n

 in
 F

ig
u

re 1
. C

alcu
late th

e p
ro

p
 R

eactio
n

 an
d

 also
 d

raw
 th

e 

B
M

 &
 S

F
 d

iag
ram

s. 

     
                  

     
 

  
  �

   2
. 

S
o

lv
e th

e fix
ed

 b
eam

 sh
o
w

n
 in

 F
ig

u
re 2

, D
raw

 B
M

 &
 S

F
 d

iag
ram

s.       

     
                     

                                                                                     
 

 
 

 

    
                                  

  3
. 

D
raw

 th
e S

h
ear fo

rce an
d

 b
en

d
in

g
 m

o
m

en
t d

iag
ram

 fo
r th

e b
eam

 sh
o
w

n
 in

 F
ig

u
re 3

. U
se 

C
lap

ey
ro

n
’s th

eo
rem

 o
f th

ree m
o

m
en

ts. E
I=

1
x

1
0

5 N
/m

m
2. 

  
                                                      

                                                   

                                                  

 

R
1

0
 

S
E

T
 - 2

 

4
k

N
/m

 

2
m

 
2

m
 

6
m

 

1
0

k
N

 

F
ig

u
re 1

 

F
ig

u
re 2

 

3
m

 

1
5

k
N

/m
 

3
m

 

A
 

B
 

C
 

A
 

B
 

C
 

5
k

N
/m

 
3

0
k

N
 

PD
Fi

ll 
PD

F 
Ed

ito
r w

ith
 F

re
e 

W
rit

er
 a

nd
 T

oo
ls

http://www.pdfill.com


C
o

d
e N

o
: R

2
2

0
1

6
 

 
 

5
. 

A
 co

n
tin

u
o

u
s b

eam
 is sh

o
w

n
 in

 F
ig

u
re 4

, an
aly

ze th
e b

eam
 an

d
 d

raw
 th

e S
F

 an
d

 B
M

 d
iag

ram
, 

U
se slo

p
e d

eflectio
n
 m

eth
o

d
. 

                                                                     

                                                                       

 
 

                                                                                                            

 
                                                                            

                        

6
. 

D
eterm

in
e th

e v
ertical d

eflectio
n

 o
f Jo

in
t ‘E

’ fo
r th

e tru
ss sh

o
w

n
 in

 F
ig

u
re 5

. T
ak

e A
=

5
0

0
x

1
0

-6 

m
2, E

=
2

0
0

x
1

0
6 k

N
/m

 2
 are co

n
stan

t fo
r b

all m
em

b
ers. U

se S
train

 E
n

erg
y
 m

eth
o

d
. 

        

                                                                      

   
                                      

      

                                                             

 7
. 

F
o

u
r w

h
eel lo

ad
s o

f 6
, 4

, 8
 an

d
 5

 k
N

 cro
ss a g

ird
er o

f 2
0

 m
 sp

an
, fro

m
 left to

 rig
h

t fo
llo

w
ed

 b
y
 

U
.D

.L
. o

f 4
 k

N
/m

 an
d

 4
m

 lo
n

g
 w

ith
 th

e 6
 k

N
 lo

ad
 lead

in
g
. T

h
e sp

acin
g

 b
etw

een
 th

e lo
ad

s in
 

th
e sam

e o
rd

er is 3
m

, 2
m

 an
d

 2
m

. T
h
e h

ead
 o

f th
e U

.D
.L

. is at 2
m

 fro
m

 th
e last 5

 k
N

 lo
ad

. 

U
sin

g
 in

flu
en

ce lin
es, calcu

late th
e S

.F
. an

d
 B

.M
. at a sectio

n
 8

m
 fro

m
 th

e left su
p

p
o

rt w
h

en
 

th
e 4

 k
N

 lo
ad

 is at cen
tre o

f th
e sp

an
. 

 

 
 

8
. 

F
in

d
 th

e fo
rce in

 th
e m

em
b

er B
E

 o
f th

e fram
e sh

o
w

n
 in

 F
ig

u
re 6

. T
ak

e A
E

 is co
n

stan
t fo

r all 

th
e m

em
b

ers.  

                                                             

   
                                            

                                                                                          
3

m
 

A
 

B
 

R
1

0
 

S
E

T
 - 2

 

4
m

 
6

m
 

2
0

k
N

 
1

0
k

N
 

A
 

B
 

C
 

F
ig

u
re 4

 

2
m

 
3

m
 

A
 

3
m

 
3

m
 

6
0

˚ 

B
 

C
 

D
 

1
0

 k
N

 

F
ig

u
re 5

 

E
 

6
0

˚ 
6

0
˚ 

6
0

˚ 

PD
Fi

ll 
PD

F 
Ed

ito
r w

ith
 F

re
e 

W
rit

er
 a

nd
 T

oo
ls

http://www.pdfill.com


C
o

d
e N

o
: R

2
2

0
1

6
 

 

II B
. T

ec
h

 II S
e
m

ester R
eg

u
la

r E
x

a
m

in
a

tio
n

s, A
u

g
u

st –
 2

0
1

4
 

 S
T

R
U

C
T

U
R

A
L

 A
N

A
L

Y
S

IS
 –

 I 
(C

iv
il E

n
g
in

eerin
g
) 

T
im

e: 3
 h

o
u

rs  
                       

 
                                

 
          

  M
ax

. M
ark

s: 7
5

 
 

A
n

sw
er an

y
 F

IV
E

 Q
u

estio
n

s 
A

ll Q
u
estio

n
s carry

 E
q

u
a

l M
ark

s 
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
 

 
 

1
. 

A
 p

ro
p

p
ed

 can
tilev

er b
eam

 is sh
o

w
n

 in
 F

ig
u

re 1
. C

alcu
late th

e p
ro

p
 reactio

n
 an

d
 also

 d
raw

 th
e 

B
M

 &
 S

F
 d

iag
ram

s. 

     
 

      2
. 

A
 fix

ed
 b

eam
 o

f 6
 m

eters sp
an

 carries a u
n

ifo
rm

ly
 d

istrib
u

ted
 lo

ad
 o

f 1
2

 k
N

/m
 ru

n
 o

v
er th

e 

w
h

o
le sp

an
. T

h
e lev

el o
f rig

h
t h

an
d

 su
p

p
o

rt sin
k

s b
y
 8

 m
m

 b
elo

w
 th

at th
e left h

an
d
 en

d
. T

ak
e 

E
=

2
.1

0
x

1
0

8 k
N

/m
2 an

d
 I=

4
.5

0
x

1
0

-5 m
4. F

in
d

:  i) S
u

p
p

o
rt m

o
m

en
ts,   ii) S

u
p

p
o

rt reactio
n

s, an
d
 

iii) D
eflectio

n
 at th

e cen
tre. 

  3
. 

A
 co

n
tin

u
o

u
s b

eam
 A

B
C

 co
n

sists o
f tw

o
 sp

an
s A

B
 o

f len
g
th

 4
m

, an
d

 B
C

 o
f len

g
th

 3
m

. T
h
e 

sp
an

 A
B

 carries a p
o

in
t lo

ad
 o

f 1
0

0
 K

N
 at its m

id
d

le p
o

in
ts. T

h
e sp

an
 B

C
 carries a p

o
in

t lo
ad

 

o
f 1

2
0

 K
N

 at 1
m

 fro
m

 C
. T

h
e en

d
 A

 is fix
ed

 an
d

 th
e en

d
 C

 is sim
p

ly
 su

p
p

o
rted

. F
in

d
: a) th

e 

m
o

m
en

ts at th
e su

p
p

o
rts,    b

) th
e reactio

n
s at th

e su
p

p
o

rts an
d

  c) D
raw

 th
e B

.M
 d

iag
ram

. U
se 

C
lap

ey
ro

n
’s th

eo
rem

 o
f th

ree m
o

m
en

ts.     
 

 
 

 

 

4
. 

F
o

u
r w

h
eel lo

ad
s o

f 6
, 4

, 8
 an

d
 5

 k
N

 cro
ss a g

ird
er o

f 2
0

 m
 sp

an
, fro

m
 left to

 rig
h

t fo
llo

w
ed

 b
y
 

U
.D

.L
. o

f 4
k

N
/m

 an
d

 4
m

 lo
n

g
 w

ith
 th

e 6
 k

N
 lo

ad
 lead

in
g
. T

h
e sp

acin
g
 b

etw
een

 th
e lo

ad
s in

 

th
e sam

e o
rd

er are 3
m

, 2
m

 an
d
 2

m
. T

h
e h

ead
 o

f th
e U

.D
.L

. is at 2
m

 fro
m

 th
e last 5

k
N

 lo
ad

. 

U
sin

g
 in

flu
en

ce lin
es, calcu

late th
e S

.F
. an

d
 B

.M
. at a sectio

n
 8

m
 fro

m
 th

e left su
p

p
o

rt w
h

en
 

R
1

0
 

S
E

T
 - 3

 

4
k

N
/m

 

2
m

 
2

m
 

6
m

 

1
0

k
N

 

F
ig

u
re 1

 

PD
Fi

ll 
PD

F 
Ed

ito
r w

ith
 F

re
e 

W
rit

er
 a

nd
 T

oo
ls

http://www.pdfill.com


C
o

d
e N

o
: R

2
2

0
1

6
 

  5
. 

A
 co

n
tin

u
o

u
s b

eam
 A

B
C

D
 1

2
 m

 lo
n

g
 is fix

ed
 at A

 an
d

 D
, an

d
 is lo

ad
ed

 as sh
o

w
n

 in
 F

ig
u

re 2
. 

A
n

aly
ze th

e b
eam

 co
m

p
letely

 if th
e fo

llo
w

in
g
 m

o
m

en
ts tak

e p
lace sim

u
ltan

eo
u

sly
   i) th

e en
d

 

A
 y

ield
s, tu

rn
in

g
 th

ro
u

g
h

 1
/2

5
0

 rad
ian

s in
 a clo

ck
-w

ise d
irectio

n
    ii) en

d
 B

 sin
k

s 3
0

 m
m

 in
 

d
o

w
n

w
ard

 d
irectio

n
,   iii) en

d
 C

 sin
k

s 2
0
 m

m
 in

 d
o

w
n

w
ard

 d
irectio

n
. T

h
e b

eam
 h

as co
n

stan
t 

I=
3

3
.2

0
x

1
0

5
 m

m
4 an

d
 E

=
2

x
1

0
5

 N
/m

m
2. U

se slo
p

e-d
eflectio

n
 m

eth
o

d
. 

                                                                   

                                                              
                   

                          

                                          

 6
. 

D
eterm

in
e th

e h
o

rizo
n

tal an
d

 v
ertical co

m
p

o
n
en

t o
f d

eflectio
n

 at th
e P

o
in

t ‘C
’ o

f th
e fram

e 

sh
o

w
n

 in
 F

ig
u

re 3
. T

ak
e E

=
2

0
0

x
1

0
3 N

/m
m

 2
  an

d
 I =

6
x

1
0

7 m
m

4. U
se S

train
 E

n
erg

y
 m

eth
o

d
. 

                                                     

     
 

 
                                                       

                                                                                                   

                                                             

                        

7
. 

A
 u

n
ifo

rm
ly

 d
istrib

u
ted

 lo
ad

 o
f 1

 k
N

 p
er m

eter ru
n

, 6
m

 lo
n

g
 cro

sses a g
ird

er o
f 1

6
m

 sp
an

. 

C
o

n
stru

ct th
e m

ax
im

u
m

 S
.F

. an
d

 B
.M

. d
iag

ram
 an

d
 calcu

late th
e v

alu
es at sectio

n
 3

m
, 5

m
 an

d
 

8
m

 fro
m

 th
e left h

an
d
 su

p
p

o
rt.  

 8
. 

A
 fram

e is sh
o

w
n

 in
 F

ig
u

re 4
, tak

e E
B

 as red
u

n
d
an

t. T
ak

e A
E

 is co
n

stan
t fo

r all th
e m

em
b

ers. 

F
in

d
 all m

em
b

er fo
rces. U

se S
train

 E
n

erg
y
 m

eth
o
d

.  

                                                       

R
1

0
 

S
E

T
 - 3

 

F
ig

u
re 3

 

4
 k

N
/m

 

2
m

 

4
m

 

A
 B
 

(I) 
C

 

(1
.5

I) 

5
m

 
3

m
 

4
m

 2
m

 
A

 
B

 
C

 
D

 

8
 k

N
 

F
ig

u
re 2

 

4
 k

N
/m

 
6

 k
N

 

2
.5

m
 

PD
Fi

ll 
PD

F 
Ed

ito
r w

ith
 F

re
e 

W
rit

er
 a

nd
 T

oo
ls

http://www.pdfill.com


C
o

d
e N

o
: R

2
2

0
1

6
 

 

II B
. T

ec
h

 II S
e
m

ester R
eg

u
la

r E
x

a
m

in
a

tio
n

s, A
u

g
u

st –
 2

0
1

4
 

 S
T

R
U

C
T

U
R

A
L

 A
N

A
L

Y
S

IS
 –

 I 
(C

iv
il E

n
g
in

eerin
g
) 

T
im

e: 3
 h

o
u

rs  
                       

 
                                

 
          

  M
ax

. M
ark

s: 7
5

 
 

A
n

sw
er an

y
 F

IV
E

 Q
u

estio
n

s 
A

ll Q
u
estio

n
s carry

 E
q

u
a

l M
ark

s 
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
 

 
 1

. 
A

 can
tilev

er o
f len

g
th

 6
 m

 carries a U
.D

.L
 o

f 2
 k

N
/m

 o
v

er a len
g
th

 o
f 4

 m
 startin

g
 fro

m
 th

e 

fix
ed

 en
d
. T

h
e can

tilev
er is p

ro
p

p
ed

 rig
id

ly
 at th

e free en
d
. If th

e v
alu

e o
f E

=
2

x
1

0
5 N

/m
m

2 an
d
 

I=
1

0
8

  m
m

4, th
en

 d
eterm

in
e   i) R

eactio
n

 at th
e rig

id
 p

ro
p

,   ii) T
h

e d
eflectio

n
 at th

e cen
ter o

f 

th
e can

tilev
er, an

d
    iii) M

ag
n

itu
d

e an
d
 p

o
sitio

n
 o

f m
ax

im
u

m
 d

eflectio
n
 

 2
. 

A
 fix

ed
 b

eam
 o

f sp
an

 6
 m

 is su
b
jected

 a U
D

L
 o

f 5
 k

N
/m

 o
n

 th
e left h

alf o
f th

e sp
an

 an
d

 a p
o

in
t 

lo
ad

 o
f 1

5
 k

N
 at th

e m
id

d
le o

f th
e rig

h
t h

alf o
f th

e sp
an

. D
raw

 th
e S

.F
. an

d
 B

.M
. d

iag
ram

s.                        

 3
. 

A
 co

n
tin

u
o

u
s b

eam
 A

B
C

 co
n

sists o
f tw

o
 sp

an
s A

B
 o

f len
g
th

 4
 m

, an
d
 B

C
 o

f len
g
th

 3
 m

. T
h

e 

sp
an

 A
B

 carries a p
o

in
t lo

ad
 o

f 1
0

0
 k

N
 at its m

id
 p

o
in

t. T
h

e sp
an

 B
C

 carries a p
o

in
t lo

ad
 o

f 

1
2

0
 k

N
 at 1

m
 fro

m
 C

. T
h

e en
d

 A
 is fix

ed
 an

d
 th

e en
d

 C
 is sim

p
ly

 su
p

p
o

rted
.  U

se C
lap

ey
ro

n
’s 

th
eo

rem
 o

f th
ree m

o
m

en
ts, F

in
d

:  i) m
o

m
en

ts at th
e su

p
p

o
rts,    ii) reactio

n
s at th

e su
p

p
o

rts an
d

 

iii) D
raw

 th
e B

.M
 d

iag
ram

  

 4
. 

B
y
 
th

e 
slo

p
e 

d
eflectio

n
 
m

eth
o

d
, 

p
lo

t 
B

.M
 
d

iag
ram

 
o

f a 
p

o
rtal fram

e 
A

B
C

D
 
as 

sh
o

w
n

 
in

   

F
ig

u
re 1

. T
h

e en
d

s A
 an

d
 D

 are fix
ed

. 

                                                      

     
 

 
                                                 

                                                                                                  

                                                           

                                                 

                     

 

R
1

0
 

S
E

T
 - 4

 

(2
I) 

6
 k

N
/m

 

3
m

 

B
 

C
 

2
m

 

2
m

 

D
 

(I) 

(I) 

PD
Fi

ll 
PD

F 
Ed

ito
r w

ith
 F

re
e 

W
rit

er
 a

nd
 T

oo
ls

http://www.pdfill.com


C
o

d
e N

o
: R

2
2

0
1

6
 

 
 

5
. 

D
eterm

in
e th

e v
ertical d

eflectio
n

 o
f Jo

in
t ‘E

’ fo
r th

e tru
ss sh

o
w

n
 in

 F
ig

u
re 2

. T
ak

e A
=

5
0

0
x

1
0

-6 

m
2, E

=
2

0
0

x
1

0
 6 k

N
/m

 2
 are co

n
stan

t fo
r all m

em
b
ers. U

se S
train

 E
n
erg

y
 m

eth
o

d
. 

                                                                            

  
                                                    

 

                                                                      

  6
. 

F
o

u
r p

o
in

t lo
ad

s, 8
, 1

5
, 1

5
 an

d
 1

0
 k

N
 h

av
e cen

tre to
 cen

tre sp
acin

g
 o

f 2
 m

 b
etw

een
 co

n
secu

tiv
e 

lo
ad

s an
d

 th
ey

 trav
erse a g

ird
er o

f 3
0
 m

 sp
an

, fro
m

 left to
 rig

h
t w

ith
 1

0
 k

N
 lo

ad
 lead

in
g
. 

C
alcu

late th
e m

ax
im

u
m

 b
en

d
in

g
 m

o
m

en
t an

d
 sh

ear fo
rce at 8

 m
 fro

m
 th

e left su
p

p
o

rt. 

 7
. 

D
raw

 th
e In

flu
en

ce lin
e d

iag
ram

 fo
r reactio

n
s o

f a sim
p

ly
 su

p
p

o
rted

 b
eam

 o
f 1

2
 m

 sp
an

. A
lso

 

d
raw

 th
e in

flu
en

ce lin
e d

iag
ram

s fo
r S

h
ear fo

rce an
d

 b
en

d
in

g
 m

o
m

en
ts at q

u
arter sp

an
 an

d
 

m
id

-sp
an

 sectio
n

s 

  8
. 

A
n

 in
d

eterm
in

ate fram
e is sh

o
w

n
 in

 F
ig

u
re 3

. T
ak

e A
E

 is co
n

stan
t fo

r all th
e m

em
b
ers. F

in
d
 

th
e fin

al fo
rces in

 all m
em

b
ers. U

se E
n

erg
y
 th

eo
rem

. 

   
                               

 
 

                                                                       

              

 
                                   

 
     

 
                                 

 

C
 

A
 B

 

D
 

3
m

 

3
m

 

4
m

 
4

m
 

R
A
 

R
B  

1
0

0
k

N
 

F
ig

u
re 3

 

3
6

05
2

1 

5
3

08
1 

R
1

0
 

S
E

T
 - 4

 

A
 

2
m

 
2

m
 

6
0

˚ 

B
 

C
 

D
 

4
0

 k
N

 

F
ig

u
re 2

 

E
 

6
0

˚ 
6

0
˚ 

6
0

˚ 

PD
Fi

ll 
PD

F 
Ed

ito
r w

ith
 F

re
e 

W
rit

er
 a

nd
 T

oo
ls

http://www.pdfill.com

