University of Asia Pacific
Department of Civil Enginecring
Final Examination (Fall 2013)
Program: B.Sc, Fngg ((3rd year 1st semester)

Course Title: Principles of Accounting  Credit Hours: 2.0 Course : ACN 301
Full marks : 50 Time :2hrs

(Answer any two from each part. Total number of ques. answered showuld be four)
Part-A

Q.1. The comparative statements of Tony Brown Consultants Ltd. are presented below:
TONY BROWN CONSULTANTS LTD.

Balance Sheet
December 31,2013
ssets 2013 2012
Current assets
Cash and cash cquivalents 60,100 § 64,200
Short-term Investment 8,000 S0.000
Accounts receivable (neth 122,500 102,800
|nveniories 113,000 115,500
Tonzl current nssets H-l.ﬂ‘].d HLShli
Property, plant, and equipment (net) 605,300 320,300
Total assets 970,200 SH52.800
Hities and S rs' equily
Current liabilities
Accounts Mayvable 160,000 5 145400
Income Tax Payable $43.500 42,000
Total Current liabilities 303,500 187400
Long-term liabilities 210,000 200,004
Total labilities 413,300 387.400
Stockholders’ equity
Common stock 280,000 300,000
Retained Eamings 276,700 165,400
Total Stockholders' equity 556700 465,400
Total liabilities and stockholders’ equity £970,200 S852.800
TONY BROWN CONSULTANTS LTD.
Income Statement
For the Years Ended December 31, 2013
013 012
Sales £1,.828 500 £1.750,500
I.ess: Cost of goods sold L010.500 996,000
Giross profit o R18,000 754,500
Less: Operating expenses ) 619000 570,000
Nel income = % 199,000 S 184,500

Compute the following ratios for 2013 and 2012 and make comments.
i.  Current Ratio
il.  Quick or Acid Test Ratio
iil.  Asset wenover ratio ( Total asset for 200171 was 850,500.)
iv.  Profit margin ratio.
va Debt to total assels mlio, (10+2.5)




0.2.a.Carver Construction Company is under contract to build a condominium at a contract price of
$4,000,000, The building will take 18 months to complete at an estimated cost of $2,800,000. Construction
began in November 2011, and was finished in April 2012, Actual construction costs incurred in each year
were: 2011, $280,000; 2012, $1820,000; and 2013, $700,000.

Instruction:

Compute the gross profit to be recognized in each vear keeping in mind revenue recognition and
matching principles, (&)}

Q.2.b. Define owner's equity. What items affect Owner's equity? {3.5)

Q.3. At the end of its first six months of operations, Global Designs has the following adjusted trial balance
on June 30, 2013. (in *000BDT)

Debit Credit
Cash &.500
Accounts Receivahle 16,000
Prepaid Insurance 1,200
Supplies 1,300
Equipment 45,000
Notes Payable : 17,000
Accounts Pavable 9,000
Global, Capital 25,000
Design Revenue 54,100
Consulting Revenue 4,900
Interest Payable 850
Salaries Expense 30,000
Depreciation Expense 1,000
Accumulated depreciation-Equipment 1000
Supplies Expense 2400
Advertising Expense 1,900
Rent Expense 1.500
Interest Expense &30
Unearned Consulting Revenue 1,100
Utilities Expense 1,700
Insurance Fxpense 600
Total 112,950 112,950

Instruction:
{a) Prepare an income statement for six months ended, June 30, 2013,
(b) Prepare an Owner’s equity statement for six months ended, June 30, 2013.
(e} Prepare a Balance Shect at June 30, 2013, (5+2.5+5)

Pari-B

Q.4.a. Superior Development CompanylLtd. has the following cost and expense data for the year ended
December 31, 2013

Raw Material, 1/1/13 $30,000  Factory [nsumnce S14.000
Haw Material, 31/12/13 20,000 Factory —Property tax 6,000
Finished Goods, 1/1/13 110,000  Raw material purchases 205,000
Finished Goods, 31/1213 120,000 Administrative Expenze 300,000
Weork inprocess, 1/1/13 80,000  Sales (Net) 1.500,000
Work in process, 31/12/13 50,000 Unilities, Factory 65,000
Direct labor 350,000 Delivery Expense 100,000
Indirect labor 90,000 Sales commission 150,000
Indirect material 15.000 Machine rent, Factory 40,000

Factory Manager™s Salary 35000 Depreciation, Factory Building 24,000



Instruction:
Prepare a cost of goods manufactured schedule for Superior Development Company Ltd. for the year
ended, December 31, 2013, (8.0)

Q.4.b.State the nine steps of a complete accounting cvele. (4.5)

Q.5.0.B.T. Hernandez Company, maker of high-quality flashlights, has experienced steady growth over the
last 6 years. However, increased competition has led Mr. Hernandez, the president, to believe that an
apgressive campaign is needed next year to maintain the company's present growth. The company's
accountant has presented Mr. Hernandez with the following data for the cument vear, 2013, for use in
preparing next year's advertising campaign.

Cost Schedules
Variable costs
Direct labor per flashlight £9.00
Direct matenals 4.00
Variable overhead 300
Variable cost per flashlight S16.00
Fixed costs
Manufacturing cost £25.000
Selling cost 40,000
Administrative cost 70,000
Total fixed costs $1.35.000
Selling price per fashlight : 825.00
Expected sales, 2013 (20,000 Nashlights) : §5,00,000

Mr. Hernandez has set the sales target for the year 2014 at a level of $550,000 (22,000 ashlights),

Instruction:
{a) What is the contribution margin per unit for 20137
(b) What is the break-even point in using for 20137
{€) Mr. Hernandez believes that to attain the sales target in the vear 2014, the company must incur an
additional selling expense of $10,000 for advertising in 2014, with all other costs remaining constant.
What will be the break-even point in dollar sales for 2014 if the company spends the additional

$10,0007
(d) If the company spends the additional $10,000 for advertising in 2014, what is the sales level in dollars
required to equal 2013 operating income of 45,0007 (14243+42)

.5.b.Expro Ltd, uses standard costing technique for evaluating the performance of its consiruction projects.
The followings were the results from last month’s variance analysis:

Material Price Variance: 5800 U

Material Quantity Variance: 1800 F

Labor Price Variance: 2450 F

Labor Quantity Variance: 1200 F

Instruction:
Pin point the problem arca and write down the probable reasons behind the occurrence of the
unfavorable variance from standard, {3.5)

0Q.6.Hyung Corporation is considering investing in two different projects. It could invest in both, neither, or
just one of the projects. The forecasts for the projects are as lollows:



ProjectA  Project B
Capital investment $400,000 $600,000
Met annual cash flows 100,000 $1530,000
Length of project 5 years 7 years

The required rate of return acceptable to Hyung is 10%.

Instructions:
(a) Compute the net present value of the two projects. (Present Value table is attached herewith)
(b) What capital budgeting decision should Hyung make?
(¢) Project A could be modified. By spending $40,000 more initially, the net annual cash flow could be
increased by $20,000 per year. Would this change Hyung's decision? (6+2+4.5)
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There are EIGHT questions. Answer any SIX. The figures in the right margin indicate the marks of the
guestions.

I(a) The drum shown has a mass of 60 kg and a radius of gyration of 0.25 m. A cord of (10)

(b)

2a)

(b)

3(a)

(b)

negligible mass is wrapped around the periphery of the drum and attached to a block of 20
kg mass, If the block is released, determine the drum’s angular velocity.

04m

A block of 2000 Ib weight is sliding down on a 3% grade for 3 minutes. If the frictional
force between the block and the incline is 25 Ib, calculate the value of impulse.

The ram shown in figure has a mass of 100 kg and is released from rest at 0.75 m from the
top of a spring A that has a stiffness of 12 KN/m. If a second spring B having stiffness of 15
KN/m is nested in it, determine the maximum deflection of A needed to stop the downward
motion of the ram.

0,75m
A

% ¢ 0.3m 0.4m

Derive the expressions for the moment of inertia of a right circular homogeneous cone

(i) about an axis through its apex and parallel to the plane of the base and (ii) about a
parallel gravity (centroidal) axis.

A race car C travels around a horizontal circular track with radius 300 fi. if the car increases
its speed at a constant rate of 7 fusec’ starting from rest, determine the time needed it 1o
reach an acceleration of 8 WVsec’. What is its speed at this instant?

A metallic particle is subjected to the influence of magnetic field such that it travels
vertically through a fluid that extends from plate A 1o B. The particle released from rest to
C. s = 100 mm and the acceleration is measured as 4s m/s” where s in meters. Determine
velocity when particle in B, s = 200 mm and time to travel from C to B.

(10)

(10)

(10}

(10)

(10



'0

A
100 mm

c—

200 mm

E

4 (a) Calculate mass moment of inertia of the parabolic rod about the y-axis, Assume the rod is  (10)
made of a uniform material and has a mass of m.

¥
fa.h)

e
- ®

(b)  In the following figure, W, = 300 Ib, W = 175 Ib, fy = 1/4, fz = 1/3. How far and in what (10)
direction docs *A” travel from rest during 25 sec? Determine also the forces in the cable C
and in the cable D. The cables are weightless and the pulleys are weightless and frictionless.

Cable C

Cable D

5(a) The rotating assembly shown in figure weighs 200 Ib, diameter = 2 ft, and the weight, W = (10)
32.2 Ib. Neglect friction and the mass of the cable. If W is released from rest and descends
20 ft in 4 seconds, Determine the tension in the cable and the mdius of gyration of the
rotating assembly.

W

{(b) A 16" diameter solid cylinder A weighs 1300 Ib. It rolls without slipping down a 30° (10)
incline. Its c.g. has an initial speed of 14 fps. How long will it move, before its c.g. has a
speed of 40 fps? What is the force of friction between the cylinder and the plane?



6(a) A body A weighing W, = 50 Ib is on a plane inclined at an angle of 30°. The coefficiem of (10)
friction on this plane (fy) = 0.3. A cable attached to this body passes over a stationary
member C, for which the coefficient of friction is f. = 0.2. From the other end of the cable is
suspended a body B weighing Wy = 100 1b. What are the tensions in the cable and what are
the speeds of the bodies after they move 20 ft from rest? The weight of the cable is
negligible.

(b}  Two smooth spheres A and B of equal diameter and on a horizontal plane collide with (10)
oblique central impact. Each sphere weighs 5 1b, e = 0.75, v, = 20 fps, vg, = 30 fps. What
are the absolute velocities (including directions) of each sphere after impact?

e NS

T(a) The 10 kg block shown below rests on the rough incline for which the kinetic coefficient of  (10)
friction is 0.3. If the spring is originally unstretched, determine the 1otal work done by all
the forces acting on the block when a horizontal force of 400 N pushes the block up the
plane 2 m. Given, k =30 N/m.

400 N

i

(b)  Anengine of weight 500 KN pulls a train weighing 1500 KN up on incline of 1 in 100, The (10}
train starts from rest and moves with a constant acceleration against a resistance of 5 N/KN,
It attains a speed of 18 kmph in 60 seconds. Determine the tension in the drawbar
connecting the train and the engine. What will be its speed 90 second after start?

Engine
Train .

_ Tl




(1
8(a) An automobile starts from rest and moves around a circular path whose radius is 600 fi. his
tangential acceleration is &= (s+6)"". Determine the tangential and normal acceleration after
the car has travelled 100 fi,
(b)Y  The two blocks shown start from rest. Given the frictional coefficient between the block and  (10)
incline is 0.25. The pulleys are weightless and frictionless. Determine the acceleration of
each block and tension of each eord,

A (200 Ib)

30®

e

B {400 Ib)
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[Answer any 10 (TEN) of the following 14 (FOURTEEN) questions. All questions carry equal
marks. Assume Reasonable values for missing data only, if any.)

1) Determine the mass moment of inertia of the rectangular cube about Z-Z axis shown in Figure
I;

Y a

— —

P

£ (L

Figure |

2) Determine the mass moment of inertia of the right circular cone about X-X axis shown in
Figure 2,

|_'r_——!

1

Figure 2



3) Based on observations, the speed of a jogger can be approximated by the relation
v="7.5(1- 0.04x)"* , where v and x are expressed in mile/h and miles, respectively. Knowing that
x = 0 at r = 0, determine (a) the distance the jogger has run when 1 =1 h, (b) the jogger's
acceleration in ft/s2 at £ = 0, (c) the time required for the jogger to run 6 mile.

4) A sprinter in a 100-m race accelerates uniformly for the first 35 m and then runs with constant
velocity. If the sprinter’s time for the first 35 m is 5.4 s, determine (a) his acceleration, (5) his
final velocity, (¢) his time for the race.

5) An outdoor track is 420 fi in diameter. A runner increases her speed at a constant rate from 14
to 24 fU/s over a distance of 95 ft. Determine the magnitude of the total acceleration of the runner
2 s after she begins 1o increase her speed.,

6) An automobile having a mass of 2 Mg travels up a 7° slope at a constant speed of 100 km/h. If
mechanical friction and wind resistance is neglected, determine the power developed by the
engine if the automobile has an efficiency £ = 0.65.

7) Two bumper cars, shown in Figure 3, each having a mass of 150 kg are coasting towards each
other before they freely collide head on. If no energy is lost during the collision, determine their
velocities after the collision.

(Vi =3mls —» €—— (vl =2 m/s

e, £

Figure 3

8) The 50-lb crate shown in Figure 4 is acted upon by a force having a variable magnitude
P = (201) Ib. where t is in seconds. Determine the crate’s velocity 2 s after P has been applied.
The initial velocity is v; = 3 [/s down the plane, and the coefficient of Kinetic friction between
the crate and the plane is fy = 0.3.

vi=3 s

Rough Surface

Joe

Figure 4



9) If an automobile’s braking distance from 90 km/h is 45 m on level pavement, determine its
braking distance from 90 km/h when it is {a) going up a 5° incline, (b) going down a 3 percent
incline. Assume the braking force is independent of grade.

10) A body is rotating abowt a fixed axis so that its -angular acceleration is
a=4¢ - 1 + 4 rad per sec’. If the initial angular velocity is 10 rad per sec, calculate the angular
velocity and angular displacement afier 2 sec?

11) A 4-o0z cricket ball is bowled with a velocity of 80 ft/s toward a batsman. After the ball is hit
by the bat B, it has a velocity of 120 fi/s in the direction shown in Figure 5. If the ball and the
bats is in contact for 0,015 s. determine the average impulsive force exerted on the ball during
the impact.

12) Determine the value of *“W" and *h' so that the 100-1b block shown in Figure 6 is on the
verge of both sliding up the plane and tipping. The coefficient of friction between the rope and
the fixed drum, as well as between the block and the plane, is 0.2. The rope between the weight
and drum is parallel to the plane.

Figure 6



13) Crates A and B, shown in Figure 7, weighs 100 Ib and 50 Ib, respectively. If they start from
rest, determine their speed when t = 5s, Also, find the force exerted by crate A on crate B during
the motion. The coefficient of kinetic friction between the crates and ground is fi = 0,25,

P=50-1p ————»

P P TV P i P TP P PP i
Figure 7
14) Figure 8 shows that the magnitude and direction of velocities of two frictionless balls A and

B, having mass of | kg and 2 kg respectively, before they strike each other. Assuming e = 0.75,
determine the X and y components of the final velocity of cach ball just after collision.

fva)y = 1 m/s

w7 })'\/ e Line of contact

(vuh =3 m"rs

Plane of contact

Figure 8
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I, {a) Determine Local apparent time (L.A.T.) when Local Mean Time (L.M.T.) is 10h (fﬁ]
30m 30s at Longitude 30°18" E. Given that, Equation of time at G.M.N. is 6m #
4.355 increasing at a rate of 0,30 &/h,

(b) Calculate the carthwork for an embankment using the following data applying (1
Prismoidal correction:

Chainage 0 100 200 300
@
Ground 84 14 204 20
Level (ft)
Formation 17 17 17 17
Level (It)

Formation level width = 100 fi. Side slope = 2 horizontal 1o 1 vertical.

2. (a) Apply both Prismoidal Rule and Trapezoidal Rule to compute the volume of a 20 (4%)
ft. deep reservoir 40- ft long and 200t wide at bottom with a side slope of 1.5 %
horizontal to 1 vertical on all sides. The ground surface is horizontal in both
directions (See Figure 1).

A A
60t

30 |

Plan View

LN

601t

Section A-A
Figure 1

(b) Compare between Horizon System and Dependent Equatorial System with neat (02)
sketch.
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There are TWO sections in the question paper namely “SECTION A™ and
“SECTION B”. You have to answer from the both sets according to the
instruction mentioned on each section.

SECTION A
MARKS: 25

There are FIVE (5) questions. Answer guestion no. 01 (COMPULSORY and any
THREE (3) from the rest.

I. a) Define the following: 4

» Ecosystem

s  Autotrophs

e Heterotrophs

+ Biomass

e Secondary production
e  Mon-renewable energy
s«  Water Pollution

+  Phytoplankion

h) Write the names of twelve interational rivers flowing through Bangladesh. 35
2. a) Draw the schematic diagram of institutional framework for water resources 3

management in Bangladesh.

b) Draw the schematic water balance diagram of Bangladesh for average year. 3
3. a) Define biodiversity and explain different components of biodiversity. 3

b) Define acid rain and graphically show the process of acid rain formation. 3

2

4. a) What is climate change? What is the difference between weather and
climate?
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There are EIGHT Questions, Answer SIX QUESTIONS including Question No. 1 and
Question No. 2. QUESTIONS 1 & 2 are COMPULSORY.

1 Concrete mix design is required for columns of a bridge project on the (40}
following data:

Volume ratio of sand 10 total aggregate = 0.35

Air Content = 2,0% (air entraining admixture is not used)

Specific gravity of cement = 3.1 (OPC cement)

Specific gravity of sand (SSD) = 2.65

Specific gravity of coarse aggregate (S5D) = 2.65

Design compressive strength (28 days) = 5000 psi

Minimum required slump = 175 mm

Muaximum aggregate size = %4 inch, Aggregate type = Stone chips
Dosage of superplasticizer = 5 mlkg of cement if W/C is less than 0.5,

The following graphs are provided :
¢ Variation of compressive strength (28 days) with W/C,
= Variation of cement content with compressive strength (28 days) for
different aggregate size and slump value.

Answer the following:

(1) Prepare a trial mix of concrete based on the given data,

(ii) Calculate the unit weight of the proposed trial mix,

(iii)y  Prepare a mixture proportion table of the proposed trial mix,

(iv)  Calculate the compaction factor of the mix,

(v) Calculate the volume ratio of the mix. Assume unit weights of
cement, sand (SSD). and coarse aggregate (SS50) with void are
1400 kg/m’, 1450 kg/m” and 1400 kg/m’, respectively,

(vi)  Calculate cost of concrete per cubic meter based on the current
unii raies of materials,

(vii)  Assume 5% surplus water in sand over SSD condition and the
amount of bulking of sand is 20%. Make proper adjustments in
mixiure proporiions,

(viii) If it is necessary to make another mixture proportion of concrete
of compressive strength 4000 psi, what possible changes are
necessary in the mixture proportions of concrete?, and

(ix)  If it is necessary o make another mixlure proportion of concrete
of compressive strength 6000 psi, what possible changes are
necessary in the mixture proportions of conerete?
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Section A

s

ur (4) questi i W three

1. {a) Draw a schematic diagram of the rock cycle. Distinguish between sediments and 12
sedimentary rocks. Give at least two examples of each type of rock and discuss about
igneous rock.

(b) Describe (no sketch is required), in brief, the principal zones of the earth from geologic 3
point of view. With the aid of a sketch show the thicknesses of different parts of

geosphere.
2. (a) What is geomorphic process? Distinguish between physical and chemical weathering 6
processes, Mention the names of major chemical weathering processes
{b) Define mineral. Mention major physical properties of mineral. Classify (no description is 9
required) major minerals. Discuss, in brief, major silicate minerals.
{¢) Define fold, fault and joint. Classify fold based on geometry. 5
3. (a) Classify and discuss briefly (with neat sketches) various types of faults according to the ?

direction of movement and net slip.
(b) Discuss liquefaction phenomenon (with basic mechanism) due to carthquake.
{¢) Tabulate Modified Mercalli intensity scales of earthquake (IX to XII). 4

4. Briefly discuss, mention or draw sketches, as asked for, on any four of the following topics:-  sx4=2
(i) Major earthquake parameters (geometric)
{ii) Neat sketches of Horst and Graben
(iii) Surface waves of carthquake (no sketch required)
(iv) Typical geometry of a fold (with neat sketch)
{v) Geomorphic processes on the basis of origin

Section B
There uestions in this sectio swer any three (3
5. {a) Sketch different routes of runoff. Write down the factors affecting runoff. 5
{b) Calculate the FF and CC of the following basin. ]
LB B, iL e
_ Quarter ' ) '
Circular
L A
T
L
L
Outlet IJ

¢) Discuss, in brief, the usefulness of Rational Method over other method, such as flood ’

hydrograph, to estimate peak runoff.
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ection- A :Answer any 6(Six) out of 8(Eight

1. Using Regula-Falsi method determine the root of the following equation which lies 10
between | and 1.5

.tcas{i-}sﬂ ; take & = 0.0001
x=2

2. Determine the root of the equation x’ —x—1= 0by Newton-Raphson method. correct 10
upto 5 decimal places.
3. Use Gauss-Seidal method to approximate the solution of the following system of linear 10
equations.
Sx=2y+3z=-1
-3x+9y+z=
2x=y=-T7z=3
4. Use Cromt’s method to approximate the solution of the following system of linear 10
equations.
2x=5y+z=12
X 43y-2z==-8
3x=-4y+2z=16
5. Using Rombergs method, compute 10

1=[, (171 + x)]dx

6. Find ¥(1.0) using RK method of order four by solving the equation dy/dx = -2xy", 10
y(0) = 1 with step length 0.2,

7. Using Lagrangian polynomials, Find f(0.25) for 10
X 0.1 0.2 0.3 0.4 0.5
fix) 9.9833 | 4.9667 | 3.2836 24339 19177

Pagelof2
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2

Answer any 10 (Ten) of the following 4 Questions
Draw SFD and BMD for following beam loading

4 KN'm
1 KN/'m

o

L L
| 2m ' Im

Draw AFD, SFD and BMD for the beam with loading shown below. B is a internal hinge.

1K 100 k' ZR
% N N N N E rﬁ/x/‘l/l—/EE
5 |

| 10° b— &

s — 1" 1

Use singularity functions to write equations of SF and BM of the beam loaded as shown
below.

P (T S :u'%

For the load distribution over the length of footing ABCD shown in the figure below,
calculate

(i) the length x and uniformly distributed load w k/ft required to maintain equilibrium,
(ii) the shear force at the lefi and right of B and bending moment at C using Singularity
Functions.

100k o
|o c}
1
I
1

| | |
v e
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[Answer any 10 (ten) of the following 14 questions]

1. Calculate the equivalent polar moments of inertia (J,) Tor the three ¢ross-sections shown in Fig, 1 by
centerline dimensions [Given: Wall thickness = 0.10" throughout].

s o o

== Semi Circular arc —_—
—|_ : of 4"-diameter _2{_
7 :?- 3 Semi Circular arcs
-L 5" 3 of 4"-diameter

i >

2. Fig. 2 shows beams ac, cd and db carrving uniformly distributed loads of 1 K/ft, and supported by
square-shaped beam ab and column be,
(i) Draw the torque diagram of beam ab,
(ii) Calculate the required width and depth (&) of beam ab, if allowable torsional shear stress is 100 psi
and allowable torsional rotation is 1° [Given: Shear modulus G = | » 10" psi].

- 1

: —s5—

Fig.2

3. For the frame structure shown in Fig, 2, caleulate the
(1) Required width and depth (H) of column be, if the allowable normal stress 1s 400 psi,
(ii) Normal stress at each corner of the footing (/) and comment if the footing will overturn.

4. Fig. 3 shows plan of a building floor supported by six columns and subjected to shear force V= 100 k.
applied as shown.

Determine the required width and depth (#) of columns @ and b if the allowable shear stress (due to
combined direct and torsional shear) is 150 psi.

3 y S——— . .
T
s : :

AN | e, B T
@ b =100k
T ] Il 1|

3 s 3 Fig. 3
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The symbols have their usual meanings.
The figures at the right margin indicate [ull marks,

Section-A
There are 4 (Four) questions in this section. Answer any 3 (three) questions,

L(a}  With a neat sketch show the relation among Absolute, Atmospheric and Gauge

Pressure,

(b Define Center of Pressure, Derive an expression for center of pressure to show that the
center of pressure is always below the center of gravity of any area.

{e) A prismatic object 8 in thick by 8 in wide by 16 in long is weighted in water at a depth of
20 in and found to weigh 11.0 b Determine its weight in air and its specific gravity.

(d)  In Figure 1, the pipe AB is of uniform diameter. The pressure at A is 200 kN/m?
and at B is 350 kN/m?. If a crude oil (S = 0.85) is Nowing through the pipe,
determine the direction of flow and head loss.

8m

Figure-1

2.la)  Give a statement of the Bernoulli's energy equation. State the limitations of this
equation.
(b)  For the water shooting out of the pipe and nozzle under conditions shown in Figure 2
determine the height above nozzle to which water will “shoot”™ (i.e. distance / in Figure
2). Assume no head loss,

2Xm

®  Point A
*|  D=400 mm

— e W;“gr_} 4=100kPa

Figure- 2
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I.
a. What is leadership? (1]
b. Ina diagram, show ten basic general characteristics of leadership. 5]
. Briefly mention six imporiant characteristics of each of the following type of
leaderships: Authoritarian and transformational. [3+3]
2,
a. What are the stages that are usually followed in public procurement? [3'4]
b. Write short notes on open tendering method and limited tendering method? [3+3]
¢. Under what circumstances two stage tendering method (TSTM) is preferable? [3]
3.
a. What is Price Adjustment Factor (PAF)? [2]
b. What are the conditions of applicability of PAF? [2]
c. Explain the equation of PAF, (4]
d. Contract price of stone shingle is Tk. 130 and price of that at the time of execution (as
per BBS) is Tk. 170 and the price 28 days before receiving tenders was Tk. 140. Whi
will be adjusted unit price of that item? Use usual value of coefficient. [4%4]
4,
a. Whatis DPP? [1%]
b. DPP has two major parts. What are they? [2]
<. What are the three stages of DPP? [3]
d. Show flow diagram for preparation and approval procedures of DPP? [6]
o
a. What is MDG? [1%]
b. What are the cight goals of MDG? [4]
¢.  Write short note on PRSP. 3]
d. What are the functions of ECNEC? [4]
o,
a, According to PMBOK explain the five process groups. Show schematic timeline
of the process groups. [5+1%]
b. ‘What are phases of a project? Explain with example how each phase and process
groups are related? Show schematic diagram of a three-phase project. [ 1+3+2)
&
. What is unemployment? [1%]
b. Lxplain through equation that “steady state rate of unemployment depends on the rate

ol job separation and rate of job finding™ using the following notations:

L-Total labor force, E=Number of employed labor force, U=Number of unemployed
labor force, s=Rate of job separation, F=Rate of job finding [5]
What are the objectives of Industrial Relution? |6]

Page 1012
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There are five questions. Answer four questions. Question 1 is Compulsory. The figures in the right

margin indicate the marks of the questions.

I.(a) Make a preliminary design for section of a prestressed-concrete beam to resist a total (25)

moment of 435 KN-m. Girder moment is 285 KN-m. The overall depth of the section is
920 mm. The effective prestress for steel is 860 MPa, and allowable stress for concrete
under working load is <11 MPa.

(b) Make final design for the preliminary section obtained in 1(a) based on elastic theory and
allowing no tension in the concrete both at transfer and under working load. Given values
are fi = -12.5 MPa, 5= 1035 MPa.

(¢) Revise the design for the section in 1(b) allowing and considering tension in concrete.

M,
: #=5F)
Given formulae: f, :ﬂ.l.ﬂfli"__’w*f_lit v, 5{|+_i}
A, ! A k,

2.(a) Describe bonded and unbonded post tensioned concrete. What are the advamages’ (10)
disadvantages of these types of prestressed concrete?
(b) A post tensioned bonded beam with a transfer prestress of 1560 KN is being wrongly (15)
picked up at its midspan point, (i) Compute the critical fiber stresses. Check for cracking,
given f, = 34 MPa. (i) If the top fiber cracks and the concrete is assumed not to take any
tension, compute the bottom fiber stress.

A
6m 6m 300 mm

S| = -
el e -

M

500
sam ¢ © I o

3.(a) A posttensioned simple beam on a span of 12 m carries a su per-imposed load of 11 KN/m.  (18)
Self weight of the beam is 4.5 KN/m and cross sectional area is 300x600 mm’. The
prestressing steel is located at 175 mm from bottom fiber in the midspan. The initial
prestress in the steel is 950 MPa, reducing to 820 MPa afier deducting all losses and
assuming no bending of the beam. The parabolic cable has an area of 1600 mmz, n=6.
Compute the stress in the steel at midspan, assuming

(i) The steel is bonded by grouting
(i)  The steel is unbonded and entirely free to slip.
(b) Describe the cracking moment in a prestressed concrete beam using relevant figures, (N

4(a) In case of prestressed concrete, how can you measure prestress in the steel? Derive the (12)
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The figures in the margin indicate full marks.

Assume reasonable values for any missing data. Annexures are provided to facilitate design.

I

I
.+ ]

b3

1
O 0O

o - -

There are EIGHT questions. Answer any SIX questions

Using AISC/ASD method, determine the block shear allowable load for the joint shown
in Fig. 1. Fasteners are %" A-325 bolts in standard holes. All plates are A36 steel. See

Annexure-1. 8%

t?-ln plate / 5/16-in splice plate

1 ]
11 —

J I

b o e
oy -
=
del s
- = bt

b= =

. zn 3'“ .5 .51 3.. zu 5’15'“1 Sﬂlﬁ:& Dtatt

O O T

3.5" Fig.1
{'—b

3.5"

O OO0

O O

To carry a uniformly distributed live load of 1.5 kip/ft and a dead load of 0.5 kip/ft. on a
30-ft simply supported span, check the design adequacy of the wide flange beam section
W21x62 with section modulus S, = 127 in’. In design checking assume that compact
section requirements will be satisfied and hence, design the spacing of lateral bracings to
satisfy the compact section requirements. Also check whether the deflection criterion is
satistied or not. Given: F, = 36 ksi; For beam section W21x62, by = 8.24 inch and d/A, =
4.14. See Annexure-2, 8%

The equation for the stress-strain curve for the cross section with the residual stresses
shown in Fig. 2 was determined as o = -15,625,000¢° +48.,750¢ -5.625 for a range of
compressive strain -0.0006 < £ < -0.0012. Determine the values of stress and tangen!
modulus, if a column with the given section is subjected 1o an imposed uniform
compressive strain of 0.0010 in/in. What is the corresponding slenderness ratio L/r
according to tangemt modulus E, if the column buckles.at this compressive strain,
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There are 6 (Six) questions. Answer any 5 (Five).

1. A heavy table in Figure 1 is supported by flat steel legs. (1

lts natural period in lateral vibration is 0.5 sec. When a 50 Ib plate is clamped to its
surface, the natural period in lateral vibration is lengthened 1o 0.75 sec.

Determine the weight and lateral stiffness of the table.

Emea—

’.

T,=0.5 sec 7,=0.75sec
Figure 1

2. A single degree of freedom system is excited by a sinuseidal force. (10)

At resonance the amplitude of displacement was measured to be 2 inch and at an
exciting frequency of one-tenth of the natural frequency of the system, the
displacement amplitude was measured to be 0.2 inch,

Determine the damping ratio of the system.

3. a) Write the equation of motion for the following cases: (4)
(i) Undamped free vibration
(it} Viscously damped free vibration
(iii) Undamped system subjected to sinusoidal force
(iv) Damped system subjected to sinusoidal force
(3

(3)

b) Define underdamped, critically damped and overdamped systems.

¢) Draw schematic plot of Deformation Response Factor (Ry) vs Frequency Ratio ()
and briefly explain it.
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1. (a)
(b}

(ch

b

(a)

(b)
(¢l

Answer any four questions out of five.
(Nowe: Asswme any missing date)

Discuss the different generation phases of landfill gases with necessary figures. (M
Write explanatory notes on the following: (3x3) (9)
i) Pyrolysis ii) Significance of source reduction iii) Resource-recovery

Municipal solid waste from packer trucks is placed and well compacted in a sanitary landfill (9)
site in four lifis, each 3m deep, separated by a 250 mm clay layer and topped with a | meter
thick clay cap, having a 4% slope . If annual precipitation in the area is 900 mm (36 in) of
which 67% is lost through evapotranspiration estimate —

{#) The quantity of lcachate that will be generated and

(b) The time until the refuse is saturated and the leachate flows from the landfill.
Assume that the separating clay layers are saturated when placed and do not affect the
leachate percolation rate through the refuse.

Given —

i Density of waste as delivered = 300 kg/m’

ii. Average moisture content as delivered = 25% (by weight)

iii. Density of well compacted landfill = 600 kg/m’

iv. Maximum moisture content of compacted refuse = 30% ( by volume)
v, Surface runoff for the given slope = 17%

Define the following terms as per Hauled Container System and Stationary Container  (3)
Svsten:
i.  Pick-up time
ii.  Haul time
i, Al site time

How source reduction and on-site processing can be implemented effectively? (%)
Deline break-even distance with figure? (3)
Determine the break-even time for a stationary container system and a sepoarate transfer & (10)

transport system for transporting wastes collected from a metropolitan area to a landfill
disposal site. Assume the following cost and system data are applicable.
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Answer any FOUR questions out of FIVE.
(Note: Assume reasonable value for any missing data)
. (a) Classify the major sources of outdoor pollution. (5)
{b) Write explanatory notes on the followings: (3x3) [£]
1) Air toxins it) Fumigating Plume iil) Coning plume
{c) A power plant has a 100 m stack with inside radius of Im. The exhaust gases leave the stack  (7)
with an exhaust velocity of 10m/s at a temperature of 220°C, Ambient temperature is 6°C,
Wind speed at effective stack height is estimated to be Sm/s, surface wind speed is 3m/s and
it is a cloudy summer day, Estimate the effective stack height.
If the stack height remains above the inversion layer where super-adiabatic lapse rate exists, (4)
draw the plume dispersion pattern, Also explain the pollution potential near o ground
surface from this dispersion pattem.
2. () How CO is formed from anthropogenic sources? 2)
Briefly explain the health effects of CO. i3
(b) Mention the name of control devices for particulate contaminants. {3)
Caleulate the minimum size of the particle that will be removed with 100% efficiency froma  (5)
settling chamber under the following conditions.
Air: horizontal velocity is 0.3 m/s and temperature is 77°C
Particle: specific gravity is 2.0
Chamber dimension: length is 7.5 m and height is 1.5 m
Also calculate the fractional efficiency of 20pum particles in the settling tank mentioned in
the previous problem.
(¢} Describe the approaches for engineering control of air pollutant, (3)
Explain the effects of Air-Fuel Ratio on Pollution with relevant figure, (7T)
3. (a) 20 mL wastewater is mixed with dilution water to fill 300 mL BOD bottle. The drop of DO (7)

after 5 days is 4.8 mg/L. For a BOD bottle filled with only dilution water, DO drop is 1.2
mg/L after 5 days.

Again, the total concentration of organic and ammonia nitrogen in wastewater is 4.0 mg/L. If
k=021 d" at 20°C, estimate the ultimate strength of the sample,



University of Asia Pacific
Department of Civil Engineering
Final Examination Fall 2013
Program: B.Sc. Engineering (Civil)

Course title: Environmental Engineering VII Course code: CE 439
Time: 120 minules Full marks: 50

There are SIX (6) questions, Answer guestion no. 01 MPULSORY) and any
THREE (3) from the rest.

. A) Define the following: 8
s Environmental Impact Assessment (EIA)

Sereening

Scoping

Impact analysis

Impact mitigation

Environmental management plan

EIA review

o LEavironmental Auditing

B) Draw the flow diagram of EIA process and parallel studies,

[$5]

A) According to the Bangladesh Environmental Conservation Rules (1997), write 3
seven factors that should be considered while declaring any area as ecologically
critical area?

B) According to Article 7 of the Bangladesh Environmental Conservation Rules 6
{1997), write the procedures to obtain environmental clearance certificate for a red
category factory?

s

C) Explain four main types ol social impacts?

3. Write the name of your own group work’s project,

One of the following projects: a) Rampal Thermal Power Plam b) Padma
Multipurpose Bridge Project ¢) Mass Rapid Transit in Dhaka City d) Rooppur
Nuclear Power Plant.

b

A) Identify the three most important impacts of your project. Write only the
names.

B) Graphically show the time versus impact significance of these three impacts at
different phases ol your specific project. Draw three different figures for three
selected impacts.

(Examples of different phases of the project are: before the project started, at
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(b)

(a)
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(d)

(e)

Two tower structures are located at points P & Q .Readings are taken with two
theodolite from two points A and B 1501t apart .Plan view is given in Figure
2 The R.L. of instrument centre at A ft & B are 25.2 f and 20.4 i respectively.
The vertical angle readings from A to top towers at P & Q are 40° and 30°
respectively. Determine the acrial distance between top of towers at P & Q.

P

A

|<—— B ———"

Plan View

Figure 2

B

ZPAB = 130°

£PBA = 45°

£0QBA=112"
£QAB = 55°

Derive an expression for tacheometric surveying when staff is held normal to ling

ol sight.

A tachcometer was set up at A. The following observations were made on a

vertically held staff:

Instrument | Staff Whole | RL. | Vertical ]
Station Point Circle (1) Angle, Stadia Reading
Bearing (&)
5 % 4530 % $ 3 3625 | 425
A P 32300 | 264 | -2730° '

225 | 395 525

A Q 212°30° | 564 + 3730
? 3325

AX = 100 ft.(horizomal distance)
Determine followings:

i. Tacheometric constants

il. Missing stadia readings

Define following terms:

Diurnal Circle, Transit of Star, Circumpolar Star and Exposure Station.

Describe orbit of Earth around Sun with a neat sketch.

Explain Drift and Crab with respect to aerial photogrammietry with neat sketches.

Distinguish between Vertical .Ohlique and Tilted photograph.

A line AB, 4000 m long lying at an elevation of 500 m measures 15 ¢cm on a
vertical photograph for which focal length is 20 cm. Determine the scale of the

photograph in an area the average clevation of which is 900 m.

(1M

z
(63)

(10

04y

{5%)

(02}

(03)
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(#)

(b

(&)

(a)
{b)

(c)

(d)

(a)

(b)

(a)
(b)

Define field book. Write down the name of differemt instruments used for
chaming.

How can you measure a chain line if you face obstacles in both chaining and
ranging?

In passing an obstacle in the form of a pond, station P and 5. on the main line,
were taken on the opposite sides of the pond. On the lefi of PS, a line PQ, 120m
long was laid down and a second line PR, 150m long. was ranged on the right of
PS, The points Q, R, § being in the same straight line, Q8 and SR were then
chained and found to be 75m and 90m respectively. Find the length of PS.

Define True meridian and Magnetic meridian.

Distinguish between the whole circle bearing system and the quadrantal Bearing
system.

In an old map, a linc MN was drawn to a magnetic bearing of 6° 25" the magnetic
declination at the time being 1° East. To what magnetic bearing should the line be
set now if the present magnetic declination is 87507 Last.

The fMowing interior angles were measured with o sextant in a closed traverse.
The bearing of the line AB was measured as 50°00° with prismatic compass.
Calculate  the  bearings  of all  other  line if  £A=1307157
LB=92"11"5£0=59"28",£D=78"6".

Draw the figure of a Circular corve and show its various components.,

Two tangents intersect al chainage B5+75, the deflection angle being 68°25°,
Calculate the necessary data for setting out a curve of 40 chains radius to connect
the two tangents if it is intended to set out the curve by offsets from chords. Take
peg imterval equal to 100 links, the length of the chain being equal to 20 meters
{ 100links).

Define Contour. Write down the characteristics of Contours

The fellowing figures were extracted from a level field book, some of the éntrics
being illegible owing 1o exposure to rain. Insert the missing figures and check
your results. Rebook all the figures by the rise and fall method.

(3%)

(04)

(09)

(02)

(2%)

(04)

(08)

(03)

(13%)

(03)

{13%)



Station B.S

S, LS. F.S. Rize Fall RL Remarks
| 2.285 232.46 B.M, 1
2 1.650 ? 0.020
3 2.105 4
4 1.960 -
5 2.050 1.925 0.300
6 7 ? 232255 B.M.2
T 1.690 7 0.340
B 2.865 2.10 7
9 ? ? 233,425 B.M. 3
Given formula:
; A 7RA ¢
'=Rtan—. I=—, §=17189—
2 180" R
2 .
.. - € ¢? ¢ .
ot'ﬁ" O:‘E(‘?"'CL 0y = e = n-l"?. o'=ﬁ(C+C)




3 (a)

(b)
(e)

(d)

(e)
(fn

For a culvert construction project, the recommended FMs are 2.6 for sand and
6.6 for stone chips. From a nearby market. sand and stone chips samples were
collected and sent to the Concrete Laboratory of University of Asia Pacific
(UAP) for sieve analysis. The sieve analysis data are given below:

2 Amount Retained (g)
ASTI Sleur Sand Stone Chips
3 inch 0 0
1.5 inch 0 0
1.06 inch ] 0
Y4 inch 0 0
1/2 inch 0 1100
3/8 inch 0 900
#4 0 2000
#3 0 950
#12 30 0
#16 70 0
#30 70 0
#40 70 0
#50 70 0
#100 0 0
#200 75 0
Pan 45 50

Answer the following:
(i) Calculate FM of the samples (sand and stone chips),
(i)  Draw grading curves of the samples,
(iii)  Discuss the possible ways to improve the FM of the samples 1o the
recommended values,
(iv)  Comment on the samples based on the sieve analysis data and
grading curves, and
() From other source, another sand sample was collected and FM
was found to be 3.0, In what proportions, the sand samples are to
be mixed to achieve the required FM of sand?
Sieve openings for different sieves are provided (refer to the attached table).

Draw typical siress-strain curves of steel for different grades (lower to higher),
Explain the changes in mechanical properties of steel with the change of
grades.
How do vou determine Young's modulus of concrete from stress-strain curve?
Define the following mechanical properties of a material;

(i) Malleability,

(11} Creep, and

(iii)  Toughness,
Write a short note on worldwide cement consumption of cement with its
influence to the global environment,
“Bricks get strength during bumning”- How?
What is a pug mill? How do you check the consistency of brick earth before
moulding?

(22)

(2.5)

(2.5)
(3)

(3)

(3)
(3)
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(h)

4 (a)

(b)
(<)

(d)
(e)
5 (a)
(b}

(<)

(d)

(e)

6 (a)

(b)

(e}

Write the functions of frog mork on brick.
Discuss three harmful ingredients of brick earth,

Draw the flow diagram of cement manufacturing process, Also, draw a
schematic diagram of rotary kiln (used for cement manufacturing) and discuss
the physical and chemical changes that happen in the different zones of the
kiln.
What do you mean by hydration of cement? Write the hydration reactions of
cement and discuss the morphology of the hydration product.
Compare blended cement and OPC with respect to the following:

(i) Heat of hydration,

(ii) Early strength,

(iii) Long-term strength,

(iv) Waorkability of fresh concrete, and

(v) Microstructure of hardened concrete.
Write short notes on CEM I, CEM 11 A-M, CEM 1l B-M, CEM 1I A-L, and
CEM 11 B-8 cements as per BDS EN 197-1:2003.
Compare flash setting and false setting of cement.

Discuss seawater attack (due to carbonation, chloride, and sulfate) of concrete
with chemical reactions.
What is the significance of cover concrete in reinforced conerete structural
members? “More cover concrele is necessary for structural members in contact
with ground or water”™ — Why?
Define workability of concrete. How is it measured? Discuss the effect of the
following factors on workability of concrete:

i) Shape of the aggregate,

i) Cement content,
1) W/C, and
iv) Fineness modulus of sand.

Discuss the effect of W/C ratio on compressive strength, permeability, and
durability of concrete.

Compare entrained air and entrapped air in concrete. What are the purposes of
using air entraining admixture in concrete? “[t is not necessary lo use air
entraining admixtore in Bangladesh for general construction works" - Why?

Discuss the influence of the following factors on compressive strength of
concrete:

(i) Waster to cement ratio,

(i) Cement content,

(iii)  Grading of aggregate,

{(iv)  Compaction, and

(v) Curing.

“Cube strength of concrete is higher than the eylinder strength of concrete™ -
Why?
Write short notes on the following:

(1) Ferrocement,

(ii) Porous concrete,

(i)  Maturity of concrele,

(iv)  Setting and hardening of cenient,

(2)
(3)

(5)

(4)
(5)

&)
(3)
(8)

(3)

(3)

(4)
(4)

(3)

(2)
{6)



(d)
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n

7 (a)
(b)
(c)
(d)

()
(n

8 (a)
(b)
(c)
(d)

(e)
(0

(v) Fineness of cement, and
{vi) Soundness of cement.
Write short notes on the following:
(i Cold joint,
(ii) Laitance,
(iii)  Honeycomb,
(iv)  Segregation, and
v) Bleeding.
Discuss the possible measures that are to be carefully considered for casting
conerete in a hot environment.
“High strength conerete is susceptible to autogeneous shrinkage™ - Why?
What measures are to be taken against it?

“The steel bars in concrete are protected from corrosion” — How? Explain the
process of initiation of corrosion of steel in concrete due to carbonation and
chloride.
Discuss corrosion of steel in concrete with anodic and cathodic reactions,
Write the possible measures to stop early corrosion of steel bars in conerete in
marine environment.
Write short notes on the following:

i) Formation of annual rings of a tree,

i) Use of plastic in Civil Engineering works,

iii) Crystal structure and amorphous structure, and

iv) Objectives of seasoning of timber.
“Fly ash shows pozzonanic activity but OPC shows hydraulic activity™ — Why?
Discuss the empirical relationships for the following:

i) Compressive strength and tensile strength of concrete, and

ii) Compressive strength and Young’s modulus of conerete.

Discuss three defects of timber.

Discuss three industrial forms of timber.
Discuss the functions of each ingredient of paint.
Write short notes on the following:

(i) Use of rubber in Civil Engineering works,

(i) Atomic packing factor for the face centered cubic unit cell,

(i)  Ingredients of varnish,

(iv) Electroplating,

(v) Hot dipping.

(vi)  Cathodic protection of corrosion of steel by discrete anode.
Define bulking of sand? Compare bulking of fine sand, medium sand, and
coarse sand.

Draw typical stress strain curves of rubber and copper.

()

(3)
(5)
(3)
(6)

(2)
(3)

(3)
3)
(2)
(9)

(2)

(3)
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Table Traditional American and British Sieve Sizes

Approximates Pravious dasignation

Imparial of pesrest sire
Aperture equivalent
T OF jum in. as ASTM
125 mm 5 - 5 in.
106 mm 4.24 4 in. 4.24 in,
90 mm s 3%n 3in
76 mm 3 3in. 3in.
63 mm 25 2}in 24 in
53 mm 212 2in 212
45 mm 1.76 11in 11in
37.5 mm 1.50 1} in, 1}in
31.6 mm 1.26 14 in 11 in
26.6 mm 1.08 1in 1.06
22.4 mm 0.875 §in i in.
19.0 mm 0.780 {in iin.
16.0 mm 0.625 fin fin
13.2 mm 0.530 Lin 0.530 in
11.2 mm 0.438 - e in
9.5 mm 0.375 iin im
8.0 mm 0.312 fi in & in
6.7 mm 0,265 in. 0.265 in
6.6 mm 0.223 — No. 3}
4,76 mm 0.187 & in No. 4
4.00 mm 0.167 - No. B
3,35 mm 0.132 MNo. § No. 6
2 80 mm 0111 MNo. & No. 7
2.36 mm 0.0937 Na, 7 No. 8
2.00 mm 0.0787 No, 8 No. 10
1.70 mm 0.0681 No. 10 MNo. 12
1.40 mm 0.0555 Nao. 12 No. 14
1.18 mm 0.0469 Mo, 14 Mo. 16
1.00 mm 0.0394 No, 18 MNo. 18
850 pm 0.031 No. 18 No. 20
710 pm 00278 Mo, 22 No. 25
600 um 0.0234 No. 26 Neo, 30
500 um 0.0197 No, 30 No. 36
425 pm 0.0165 No. 36 MNo. 40
355 um 00138 No, 44 No. 46
300 um 00117 No. 62 No, 50
250 um 0.0098 No. 60 No. 60
212 pm 00083 No, T2 No. 70
180 pm 0.0070 MNo. 85 No. 80
150 pm 0.0059 MNo. 100 No. 100
125 pm 0.0045 MNo. 120 No. 120
108 pm 0.0041 MNo. 160 No. 140
20 pm 0.0035 Mo, 170 MNo. 170
75 pm 0.0029 No. 200 No. 200
63 um 00025 No. 240 No. 230
53 mm 0.0021 Mo, 300 MNo. 270
45 pm 00017 No. 350 No. 325
38 pm 0.0015 =t No. 400
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Section A
There are FOUR questions in this section. Answer any THREE.
1. (a) Write the names, chemical compasition and notation of mineral constituents of (3)
clinker.
(b)Draw a flow diagram of dry process of cement manulaciure, (5)
{¢) What is the purpose of using admixture in concrete? Compare entrapped and
entrained air. (3+2=5)
(d) Write a short note on (3+3=6)
i) Hardening of cement
i) Soundness of cement
(e) What is Fly Ash? What are the benefits of using fly ash? (1+3=4)
(1) What does increase in slump value of concrete indicate for a given wic ratio? {2)
2. (a) Explain-" Durability of concrete depends on wi/c ratio, compaction and curing.” (5)

{b) Explain hydration of cement. What changes are needed to be made in the
composition of cement clinker for making quick setting, low heating and rapid

hardening cement? (343-6)
(€) “Lean mix leads to higher strength™ — Explain briefly. (4)
{d) W/C ratio, workability and compressive strength of concrele how are they

related? ()
{¢) Discuss maturity rule of concrete with examiple. (5

3. (a) Discuss each wpe of single stage and multi stage loading with appropriate

examples and figures. (8)

(b) What is spalling of concrete? How does it happen? How can you prevent it? (1+2+i=4)

{¢) Write three advantages of using Ferrocement. i3)

(d) Discuss about the reinforcing mesh, cement mortar and aggregates used in

Ferrocement with diagram, (6)

{¢) What is Corrosion? Explain corrosion of steel exposed 1o weather with example. (143=4)
4. (a) ldentify the strain components of material. Draw and name the representative {5)

maodels of each component.

{b) Why slaking of lime is necessary” {2)

(¢) In a concrete mix, C: F.A:C.A= 1:1.5:3 (Volume Basis). Detertnine the quantity
of each ingredient for | m" of concrete. Given, w/e= (.38, Loose Unit weight of
F.A, = 1280 kg/m’, Loose Unit weight of C.A.= 1300 kg/m’, Bulk Specific gravity
of C.A = 2.67, bulk specilic gravity of F.A = 2.57, Emtrapped Air = 2% (%)



5

6.

(d) Describe different types of sand based on source, {4)
{e) Write a short note on aggregate grading. Explain different forms of moisture

condition of aggregate. (2+2=4)
() Compare workability and consistency. {2

Section B
There are FOUR questions in this section, Answer any THREE.

(u) What is Curing? Why curing is needed? Draw the strength versus time curve for
following concrete with different curing conditions (1+1+3=5)
(i) Continuous under water curing
(ii) 3 days under water curing
{iii) No curing

(b) Discuss briefly about efMorescence of brick. (3)
(c) Write down the functions of Silica and lime in brick. Also, mention what will
happen if they are used in excess amount. (3+2=5)
(d) Compare segregation, bleeding and laitance of concrete, What are the main
causes and remedies of segregation of concrete? (3+3+3=9)
{(e)Why is cube strength higher than eylinder strength? (3)
{a) What are the advantages of using timber? Write three main causes of timber
decay, (2+3=5)
{b) How annual rings are formed in exogenous trees? Compare Sap wood and
Heart wood. (2+2=4)
(b) Write the difference between {242=4)
i) Varnish and Distemper
ii) Nawral and artificial seasoning of timber
(¢) Describe the constituents of paint with example. (%)
(d) What is Vulcanization? What is the importance of vuleanization of rubber? (4)

(a) Aggregate 1 and Aggregate 2 are combined in a ratio of 1:2 to form a mixture,
100 gm  materials from each sand type are sieved separately. Data derived
(individual % retained) from the sieve analysis is given below. Determine the

Fineness modulus of the combined mixture, (8)
Sieve Size (mm) % Materials retained
Agerepate | Agpregaie 2
#4 4.75 0 5
8 2.36 15 12
#16 1.18 10 ' 13
#30 0.60 20 18
#50 0.30 25 22
#100 0.15 30 30

(b) Define workability. Explain the effect of following factors on the workability of
concrele. (1+8=T)
(i) Waler content of the mix is increased.
(11} Brick chips are used instead of stone chips.
(iii} Fine sands are used instead of coarse sand.



(iv) Quantity of cement is less compared to quantity of aggregate,

(c) Describe the role of gypsum in cement. What will happen if gypsum is added

with very hot clinker? (2+2=4)
(d) List the five steps in brick manufacture. (2)
(e) Discuss the effect of maximum aggregate size on strength of concrete. (2)
8. A concrete mix is 1o be designed using trial mix method (ACI volume method) for
the construction of a slab of 5 inch thickness. Concrele is required to have design
strength of 20 MPa. Required slump value is 2 inch to 4 inch. Effect of absorption
and moisture content of CA and FA in site is negligible. Determine mix proportion
of concrete for 1* lab trial {mass basis). Use tables below to gather necessary
information, (25)
Table |: Properties of Fine Aggregate
SL | Property Test Method Value Unit
No.
1 Bulk Specific Gravity (0D basis) ASTM C127 2:57 -
z Apparent Specific Gravity (OD basis) ASTM C127 2.60 -
3 Absorption Capacily ASTM C127 1.25 %
4 Dry Rodded Unit Weight ASTM C29 1600 kﬁ;’m’
5 Moisture Content of FA in Laboratory 258 %
| 6 Fineness Modulus (FM) ASTM C136 2.70
Table 2: Properties of Coarse Aggregate
SL | Property Test Method Value Unit
No.
I | Bulk Specific Gravity (OD basis) ASTM C127 267 P
2 Apparent Specific Gravity (0D basis) ASTM CI127 2.68 -
3 Absorption Capacity ASTM C127 0.43 %
4 Dry Rodded Unit Weight ASTM C29 1530 kgim’
5 Moisture Content of CA in Labormory - 0,16 %
6 Maximum Size - 20 mm
Table 3: Propertics of cement
SL | Property Test Method Value Unit
No.
1 Brand name Supercrete -
{eompaosite)
2 Clinker 85 %
3 Fly Ash 15 %o !
4 Compacted Unit Weight 1400 kg/m
5 Loose Unit Weighn S 1100 kg/m
6 Specific Gravity of clinker 315 =
T Specific Gravity of fly ash 240
Table 4: Properties of water reducing admixture
SL | Property Test Value Unit
N, Method
I Brand name Megaflow 230 =
2 Recommended Dose 1.2 L per 100ke cement
3 Expected water reduction 20 %
4 Specific Gravity 1.2 kg{m‘j




Table 5: ACI recommended w/c ratio for normal strength concrete

Mean Target Strength wlc ratio
psi MPa
6000 41 041
5000 34 0.48
4000 28 0.57
3000 21 0.68
2000 14 0.82
Table 6: ACI recommended dry rodded bulk volume of coarse aggregate per unit volume of concrete
Max size of apg FM of fine apgregate
mm 2.40 2.60 2.80 3.00
9.5 0.50 0.48 0.46 0.44
12.5 0.59 0.57 0.55 0.53
19 0.66 0.64 0.62 0.60
25 0.71 0.69 0.67 0.65
37.5 0.75 0.73 0.71 0.69
50 0.78 0.76 0.74 0.72
75 0.82 .80 0.78 0.76
150 0.87 0.85 0.83 0.81
Table 7: First estimate of density of fresh concrete
Nominal Density of fresh concrete
Max Size (kg/m’)
9.5 2280
125 2310
19 2345
25 2380
37.5 2410
50 2445
15 2490
150 2530
Table 8: ACI recommended mixing water content for | m’ fresh conerete
Max  size of | 10 12.5 20 25 40 50 70 150
aggregate (mm)
Slump Value Amount of mixing water in kg per | m° concrete
(mm)
2510 50 207 | 199 190 179 166 154 130 113
7510 100 228 | 216 | 205 193 181 169 145 124
150 10 175 243 | 228 | 216 203 190 178 160 -
Entrapped air (%) | 3 25 2 1.5 1 0.5 0.3 0.2
Table 9: First Trial Mix Result
Water Added 0.5 kg less water was added than caleulated for
. first trial mix B
Slump measured 65 mm
Measured density of fresh conercle 2360 ko/m’




(d) Areas of three basins contribute runoff through a commen single outlet. The areas of
these basins are 3.0 acres, 10.0 hectors and 0.193 square miles. Co-efficient of runoffs of
these basins are 0.1, 0.2 and 0.25 respectively. Estimate the peak runoff in m's, if the
intensity of rainfall of all the basins is 0.0042 incl/min.

(a) Mention the major causes of river erosion. Discuss, in brief, the process of hydraulic lift
or saltation.

(b) Provethat T = _Rys; where symbols carry their usual meanings.

(c) Velocity of flow of one river (R-1) is three times the velocity of flow of another river
(R-2). If all other parameters remain same, derive a correlation between the two rivers in
terms of their ability of transporting maximum size of sediments.

(d) Cross-sectional tll:mm“ of two channel secriiou locations are shown as below. The

gradients for both the channels bed is 9.33x107. Compare the erosional tendencies at both
locations on the basis of tractive pressure.

FAN
s

20 m

25m

' Circular ar¢

X-Sectional Profile at Channel Section 1

sm T RN

40m

! Circular are

X-Sectional Profile at Channel Section 2

{(a) Write short notes on various types of loads of a river.
(b) Prove that H =ae™ ; where symbols carry their usual meanings.

{c¢) From the figure below, calculate the horizontal distance between locations B and C.

LA Longitudinal
Profile of & River

Ha= 200 m

H, = 1.25H, = 1.6H,

o S S

L b
1

.

e
L
4 500 Km



{d) Rank the streams of the following drainage basin having a total catchment area of 3,559
square miles, The results of the survey are summarized in the table below.

Averape
) !__5""‘1'“ Rank | | ot (mi)
Lk | 44
2 | 1§
1 ___ 3 1 28.0
3 | 624

Calculate the following parameters:
(i) Awverage Bifurcation Ratio (ABR)
(ii) Average Length Ratio (ALR)
(iii) Stream Frequency

8. {a) Write down the major factors affecting drainage pattern. Draw sketches of different types
of drainage patterns. Write down some major features of Denditric pattern of drainage.

(b) Classify (mention names only) valley according to the stage, genesis and controlling
structures.

() Discuss, in brief, the ways valleys are widened.

1
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Find the least square polynomial approximation of degree two to the data

X 0 1 2 3 4
Y 4 -1 4 11 120
tion- B : erany 3 tof 4
Write a program to find the summation of 1434547+, +n,

Write a program that caleulates the real roots of any quadratic equation ax*+bx+c¢=0 for
given values ofa, band ¢,

Write a program that can calculate the matrix summation of a 3*3 matrix.
Write a program to determine the bending moment and shear force at a section at a

distance from the left support of a simply supported beam subjected to a concentrated
load at the mid section of the beam.

Pape 20of2



5. Calculate the shearing stress in the rivets and the maximum tearing and bearing stresses in the
plates at joint B of the structura]l member ABC loaded as shown below.

3 nivets of 17 dia 38" 1I'j¢k plates

Sl

=3
=

Jomt B

@ In Fig shown below, calculate the length of 3/8-inch weld joinis required on sides
(i) AB and CD only, (ii) AB, AD and CD to connect the 0.5” thick channel section ABCD to
the 0,625" thick plate EFGH. Axial force of 50 kips passes through centroid of ABCD
|Given: Allowable shear stress = 16 ksi).

G, H
Front View Side View

7. A bronze bar is fastened between a steel bar and aluminum bar as shown below, Axial loads
are applied at the positions indicated. Determine the largest value of P that will cause no more
than 3.0 mm overall deformation or the following stresses: 140 MPa in steel, 120 MPa in
bronze and 80 MPa in the aluminum. Use E, = 200 GPa, E,;= 70 GPa and £, = 83 GPa.

; : Bronee, A = 650 mm®
Steel, A = 430 mm Aluminum, A = 320 mm’

i’i—[ ——» 3P P — }— 2P




The light rigid bar ABCD is pinned at B and connected to two vertical rods as shown below.

Assuming that the bar was initially horizontal and the rods stress-free, determine the stress in
each rod after the load P =20 kips is applied.

Steel
L=3ft _
A=0.5m
A B E=29x 10°psi
L A
Aluminum ke C D
L= *ﬂ_ L L
A= l‘.i.?$ ir.l+ 4 : 2" . bl r
E=10x Iﬂ'lu p

@ A cylindrical pressure vessel is fabricated from steel plate that has a thickness of 20 mm. The

diameter of the pressure vessel is 450 mm and its length is 2.0 m. Determine the maximum
internal pressure that can be applied if the longitudinal stress is limited to 140 MPa and
circumferential stress is limited to 60 MPa.

10) An inverted small steel T beam is supported at A and B as shown below. What is the value of

P if 2 strain gate antached at x point measures 0.0002 mm/mm when the load is applicd. All
dimensions are in mm. E = 200 GPa. Units are in mm.

[ | 1" s I
A 2L B e 16
o 41 -

T R s P SR T

11, A small sandwich beam spanning 400 mm is made up by bonding two aluminum alloy strips

to an alloy steel bar as shown below. The idealized stress-strain diagrams are shown in the
figure. What is the magnitude of the applied bending moment if it causes -7.5 x 10
longitudinal strain in the gage attached on the top of the aluminum alloy strip?

Gage a (MPa)
1
Al L 4 Eg, = 200 GPa
5 1 1000
< Eu =70 0GP
INW 7S, 4 350

40 mm sx 107



12. Determine the maximum stress in the concrete and the steel for a reinforced concrete beam
with the section shown below if it is subjected to a positive bending moment of 50 Kip-fi. The
reinforcement consists of four #9 steel bars, Assume cracked section and n = 15,

— Four #9 bars

——

10°

(13) A simple beam on 6-m span carries a load of 3 kN/m including its own weight. Specify the
spacing of 10-mm screw (as shown) necessary to fasten the parts together. Assume that
allowable shear capacity for 10-mm screw is 2 kN.

50 7% 75 75 50mm 15m g

F—l‘:iilwrm#ill
I_I';:, 'J“ = B

14. A beam having the cross section with dimension shown below, transmils a vertical shear
V = 7 kip. Determine the shear stress at section a-a, b-b and c-¢. Also sketch the stress
distribution. Moment of Inertia, { around the neutral axis is 35.7 in®.

b

v 15°
15"

C c -l
sl le .45
_r 15"

IR

3.5



5. For the stress condition defined by &= po, g,,==3psand 7, = py

(i) Determine the maximum allowable value of p, using the Von Mises yielding eriterion, if the yield
strength of the material is 400 MPa.

(ii) Draw the Mohr’s circle of stresses for the value of py calculated in (i) and show the normal and
shear stresses acting on a plane defined by 8=-30°.

6. For the beams (Beam | and Beam 2) shown in the figures below
(i) Write down the expressions for loading function w{x} using singularity functions.
(ii) Write down the corresponding boundary conditions.
(iiii) Determine whether the beams are statically determinate or indeterminate.
(iv) Draw the qualitative deflected shapes of the beams under the given loads.

10 kN/m
10k 100 kN-m
T 100 kN
o | Sm ;. Sm |, 3Sm
I I I I 1
Beam 2

7. Suppon a rotates 0.050 radian anticlockwise in the statically indeterminate beam abed shown in Fig. 5,
{i) Calculate the reaction at suppnrt)f.f-‘
(i) Draw the bending moment diagram of the beam [Given: £/ = constant = 40 x 10" kN-m’].

[ ¢ is an Internal Hinge |

[
!I im Q Im

K I

d

- B

B el - b

Eig.3

8§ For the beam shown in Fig, 6. use Singularity Functions to calculate the vertical deflection at a and o if
the deflection at both b and ¢ is zero [Given: EI'= constant = 80 x 10 k-ft’].

R o
a b cl i
S
| kip/ft 3 kip

1 1 | |

1 6' 1 lsr | ﬁ- l

Deflection v, =0 Deflection v, =1
Fig. 6

9. Answer Question 8 using the Moment-Area Theorems.

10. Answer Question 8 using the Conjugate Beam Method.



11. Fig. 7(a) shows an initially imperfect simply supported beam [with v(x) = vy sinfa/L)] subjected to
concentric compressive force 7 = 200 kips while Fig. 7(b) shows an initially straight beam subjected to
the same eceentric compressive force (/= 200 Kips).

IFw, = 0,100, £= 3000 ksi, calculate the
{a) Deflection v, and corresponding bending moment M., at the beam midspan Fig. 7(a)
(b) Value of ¢ required 10 maKe Vi = Vuay and value of ¢ required 10 make Mo = M at the beam

midspan in Fig, 7(b).

e e e i T e et Vs Y
r gy Ny = =0 e - b

| 00 10’ !
| ] 1 | | 1

12, Fig, 8 shows an elastic fully plastic simply supported straight beam subjected 1o eccentric axial force P.
e=0.10 L=30" EI=40 x 10* k-f’, calculate the

(i) Plastic moment M, of the section if the maximum allowable axial force = 100 Kips

(i) Maximum allowable axial force P’ if the plastic moment at midspan M." is double the value
calculated in (i), e, M, =2M, .

M

i = L_"T_,n 1 M,

I3. Use the AISC-ASD criteria to caleulate the allowable
value of F to avord buckling of any member of the
truss abed shown in Fig. 9, if Facts

(i) Righvward, (ii) Leftward
[Given: £= 29000 ksi. £, = 60 ksi].

14, For the frame shown in Fig, 10, calculate the
(i) Distributed load (w k/1) needed 10 cause buckling of column ad and beam ab,

(i) Maximum bending moment in the two members if w is equal to half the load calculated in (i)
[Given: Modulus of elasticity £= 3000 ksi].

w R/
W
@ e Pt
1o | b is an Internal Hinge |
i
- . |
: 15 ' 15 |
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b

{There are 14 questions. Answer any 10,)

Considering the cantilever beam shown below, calculate the torsional rotation at B if the cross-section
diameter varies from 6" at A to 3" at B, [Given: G = 12000 ksi]

&
Section A Section B l |

A cast iron block is loaded as shown in the following figure, Neglecting the weight of the block,
determine the normal stresses acting at section abcd and locate the line of zero stress.

What is kemn? Prove that Kern of a section is bounded by b/6+h/6=1 lines and also calculate the Kemn
of a column section of 12"x10".



4. Use stress transformation formulas to calculate the normal stress and shear stress on the plane a-a'and
plane b-b" shown in the element below. Line a-a” and b-b’ are perpendicular to each other. Also,
caleulate the magnitude and direction of maximum and minimum normal stress.

b 6 ksi

a

9 ksk. Z

18 ksi

Necessary Formulas:
* O = (O + 0 )/2 + { (00— Oy)/2} cO5 20 + (1y,) 5in 20
Txy = —{(0xx— Oyy)/2} 5in 20 + (1) cos 28

o Cxmfman) = (Ull + 'Ur-r)fz ‘1"\;[{{&“ i Gwm}t +* {thr)‘]:
Cxtmin) = (Tix + Gy )/2 _“"[ {(ow— Gwm}: *: {t:vjzl:

* Direction of max/min normal stress, tan26; = Ty + (#—H";ﬂ )

5. Find out the stresses on the infinitesimal element shown in the following figure of column under pure
compression. Construct Mohr's Circle and find out the principal stress planes.

P=140 Kip
Axis of Infinitesimal
Symmetry element I i
—
10"
Column Section

6. For member having the cross section as shown in figure, determine the maximum torsional shear
stress and angle of twist per unit length when subjected to a torque of 10 k-ft. Also calculate the
diameter D of the hollow section that has the same maximum shear stress when subjected 1o the same
torque. [G=12,000 ksi]



Section | Torsional Shear Stress t:p bt] 10 | 15 | 20 | 30 | 60 [100] =
Circular t=Td) 32 o |0208] 031 0246 [ 0267 [ 0299 [ 0312 | 0333

Thivwalled | <=0 ) [40WSN | [ g o1 [0 0229 0263 [0299 ] 0312 | 0333
Rectangular | v=Ti(abt)

7. Draw the Shear Force and Bending Moment diagram for the beam shown below. Use Moment Area
Theorem.

T ety yyvivyy

Bl B8 -
— 10 ——'—-—— ” —

8. Check the adequacy of the following column section against buckling using the AISC-ASD criteria
when subjected to 1050 kip load. [Given: column's support condition fixed pinned, Length of column
=15', E = 29000 ksi, F, =40 ksi].

Cross Section



Necessary Formulas:

£ {%ﬂf’ 122°E
KL/

o o ]
BE

9. For the beam shown below, use Conjugate Beam Method to calculate deflection at D and rotation at
C and D. [Given: El = 40x10” kft’].

F =
a

10. Draw shear force and bending moment diagram of the beam shown below. [Given: EI= 40,000 kfit’).
Use Direct Integration method.

1.5 K/
g of & 4§ 3 ér‘:
. £ g
: 10 ! 10 '

11, Calculate deflection and rotation at A for the beam shown in the figure. Use Conjugate Beam
Method. [EI=Constant]

15 Kip




12. Calculate the maximum deflection of the following beam. Given, E=30,000 ksi.

@ 6 |3'|3'%

13. Find the length of the member as shown in the following figure having 10"x10" cross-section for
which Euler’s buckling formula applies. Given E= 29,000 ksi.

14. For the beam shown below, find the distance *a’ such that the deflection at E would be 0.2 in.
[Given: EI = 36,400 kft']

10 k-fi
A D "™N\E

@3' [ %axl




{c) A wooden rod weighing 5lb is hinged at one end (Figure - 3).The rod is 10 fi long and ("
uniform in cross section . and the support is 5 fi below the surface of a fresh water pond.
At what angle a will it come to rest when allowed to drop from a vertical position? The
cross section of the stick is 1.5 in® in area.

=
a
3

L
10ft
s,
i 2/2

Figure -

3.n) Determine vertical and horizontal components of force acting on radial gate ABC and (12)
their line of action. The shape of the gate is a quadrant of a circle of radius J'm (Figure -
4).The upper portion of the gate is at a depth of jm from the free surface. 2.7

v 2

___-l--—-——i @]

B
Figure- 4
(hy  Figure — 3 shows a pipe discharging oil (specific gravity = 0.84) from a reservoir into {13)
H
open air . IMthe velocity of flow in pipe is v .the head loss from point | to point 2 is%

z
and the head loss from point 2 to poimt 3 is %, Determine discharge in the pipe and
absolute pressure at point 2. Assume an atmospheric pressure of 14.7 psi.

@

150

d.in-diameler pipe

Figure- 5



4.(a) Consider the drag force Fp exerted on a sphere as it moves through a viscous liquid, (13)

Certainly, the size of the sphere must influence the drag force. Also, the velocity of the
sphere must be important. The Muid properties involved are the density p and the viscosity
. Derive an expression for the drag force on the sphere by BucKingham's n Methed.

(b)  Distinguish between cohesion and adhesion. (2)

(c)  Water flows from section | 1o section 2 in the pipe shown in Figure- 6.Determine the (1
velocity of fluid flow and pressure at section 2. Assume the total head loss from section
1 10 section 2 is 3.0 m.

R

W
— 3 —¥

At section 1:
Diameter = 100 mm
Velocity =2 m/s @ At section 2:
Pressure = 300 kPa Diameter = 30 mm
Figure- 6
Section-B
" i i AL

5{a)  State the relations between absolute and relative velocities with a neat sketch. Derivean  (4+7=11)
expression for force on fluid in a reducing bend in a horizontal plane,

(b) A 10 em diameter jet with a velocity of 32 m/s impinges on a single vane moving in the (14)
same direction at a velocity of 22 m/s. If fz = 135" and friction losses over the vane are
such that vz = 0.85v, compute the force exerted by water on the vane.

G.a) A Centrifugal Pump Impeller has ry =04 m, r:= 1L.2m, i = 110", Pa= 145° and thickness (12)
of 0.1 m parallel to the axis of rotation, If it delivers 3.5 m*/s with no tangential velocity
component at the entrance, what is the rotational speed? For this condition calculate;

i, Tomque
ii.  Power of the machine
ili.  Energy given to each Newton of water.
(b)  Suppose in Figure 7, the pipes 1, 2 and 3 are 350 m of 30 em diameter, 200 m of’ 18 em (13)
diameter and 280 m of 26 cm diameter, respectively of new cast iron (e = 0.25 mm) and
are conveying 15 C water. ITh = 15 m, find the rate of flow from A to B. Use Moody
diagram for friction factor (See Figure 10).



Tia)

(b)

(4]
8. (a)

Figure 7

A pipeline 50 m long is connected 1o a water tank a1 one end and discharges freely into (T
the atmosphere at the other end. For the first 20 m of its length from the tank, the pipe is

20 em in diameter and its diameter suddenly enlarges to 35 cm. The height of water level

in the tank is 15 m above the center of the pipe. Considering all losses of head that oceurs,

determine the rate of flow. Assume = 0,023 for both the pipes.

Twao reservoirs with a difference in water surface elevation of 10 m are connected by two (12)
pipes in series as shown in Figure 8. The equivalent roughness heights of the two pipes

are 2.5 mm and 0.5 mm respectively. Considering all losses of head that occur, find

discharge by equivalent velocity head method. Given v = 3x10* m¥/s. Use Moody

diagram for friction factor (See Figure 10),

LV

.........................................................

250 m

1.2 m dia
Figure 8
Explain Revnolds experiment in brief to distinguish between laminar and turbulent Now (6)
with a sketch,
If the flows into and out of a two-loop pipe system are as shown in Figure 9. determine (1o

the low in each pipe. The k-values for cach pipe are given in the figure, Use Hardy Cross
method.



120 Lis

25 Lis
K=2 K=4
K=3 K=3 K=3
K =4
K=12
25Lss TOLSs
Figure 9
(b)  Write short note on the following items:
i.  Pitot tube coefficient
il.  Minor losses in pipe flow

iii,  Hydraulically rough boundary.
fc)  Prove that theoretical discharge through a venturimeter is given by

A
=T&,hﬁ
0 iy 4

(2X3=6)

(%)
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Figure 10: friction factor for pipes (Moody Diagram)
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What is Communication? [1%4]
Explain different types of intemmal operational communication 131
Explain the principles or *Seven C's™ of effective written or oral communication, [8]

Define Sustainable Development? [t
What are the pillars of Sustainable Developmem? [14]
*Sustainable development requires that we see the world as a system—a system that

connects space; and a system that connects time.” - Explain. [3]

According to sustainable development concept, how the local “environmental issues”
affect globally and how they are linked with social and economic issues? [2+2%+2%]



(b)

5(a)

(b)

(c)

expression for average strain and average stress in steel due to loads.

A straight post tensioned concrete member 12.2 m long, with a cross section of 380 mm by
380 mm, is prestressed with 780 mm’ of steel. The steel is made up of 4 tendons with 195
mm’ per tendon. The tendons are tensioned one after another to the stress of 1035 MPa.
Compute the loss of prestress due to the elastic shortening of concrete.

What is partinl prestress? How is it obtained? Write down the advaniages and
disadvantages of partial prestress,

Eighteen 5 mm wires in a cable, 24 m long, are tensioned initially to a total stress of 13.5
KN. What additional elongation of the wires is required to obtain an initial prestress of
1100 MPa? Given that E, = 193000 MPa. Assume no shortening of concrete during the
tensioning process and neglect friction.

Consider a tendon of 24.4 m length. For a unit stress of 1240 MPa applied at the jacking
end, a total elongation of 122 mm is obtained. Given £, = 210000 MPa. Compute the
average stress in the tendon,

(13)

(12)
(N

(6)



Compressive strain 0.0010 is to be taken as positive in the above stress-strain equation.
B Y%

[, 16" J,

'} 11 _ 1" 30ksi
—e K 3"
1/2" 18 ksi 5"
16" c —_—
5"
/T/ 3"
[ ] AZ
lll 30 kﬂ
30 ksi
Residual Stress in Web
T
18 ksi \ 18 ksi
Fig. 2
n 3" 3II| [ s'l
L O D
lan

4. Compute the yield moment and plastic moment capacities and shape factor for ma_mr axis

(X-axis) bending of the I-section shown in Fig. 3. Given: F, = 50 ksi. ]
6"
b
£ Y
] P "
;x 12" Fig. 3
11" e
[ ) a2

5. A WI0x54 section is used for a 20 fi. long column. The section has an area of 15.8 in°
and a radius of gyration, ry = 437 in. and r, = 2.56 in. about the strong axis X and the
weak axis Y respectively. If effective length factor for buckling about major axis X is K,
= | and that for buckling about minor axis Y is K, = (.5, cakeulate the design strength for



the column using AISC/LRFD method. Given: F, = 36 ksi and E = 29000 ksi. See
Annexure-3. 3%

6. Using ASD method, calculate the allowable load for the column described in question 5
above. All data remains same. See Annexure-4. 8%

7. Determine the effective length coefficients for the columns of the frame shown in Fig. 4.
The moments of inertia in inch’ for the columns and beams are shown in the figure,

Annexure-3 provides necessary nomographs. 8%
E__291in® o
A
= & "
o o =
5 gooin' = | sooin® H| sooin® ¥
D G g h
= b= p- -
[=] — r= w
=) = : i
F W
A Et CE, T
I 30’ % 20’ o J 20 2l
= Fall b fr

8. The residual stress for a 16x1-in. plate to be used as a tension member is shown in Fig. 5.

Determine the average stress in the plate at an imposed tensile strain of 0.0014. Given:
Fy=36 ksi; E=30000 ksi. 8%

15"

zn [ 5" arr zlll

4

27 ksi 27 ksi
¥ Residual Stress £ Fig. 5
\c//

-9 ksi




ANNEXURE-1

For block shear in AISC/ASD, allowable stress in shear on net shear area, F, = 0.3F, and

allowable stress in tension on net tension area, F, = 0.5F .

ANNEXURE-2
Specification Formulas

AISC/ASD. The allowable bending stress F, for channels and I-shaped
of steels with F, < 65 ksi, supported against lateral buckling and bent about
mmrm:.mul‘olhn

Compact section: F, = 0.66F, (5-16

i Lateral support may be continuous, as for a beam which is the direct
« support of a floor, or by bracing members. Lateral-support spacing for beams
[dmpwdfmf,-waMIMth:mﬂhﬂthnulwﬂL,slmby
Hhclollowmg'

AL 4 (5-17a)

v,

20,000

& 5175
L, F,d/A, { )
DEFLECTION CRITERIA FOR LIVE LOAD STRESS Fy:
L 480
i

ANNEXURE-3

The AISC/LRFD design strength of columns is ¢, P,, where ¢, = 0.85 and

A, F,. , with F_, given by
0658%F, 0<i <15

o e

K

in which

_J

P, =
\

+§

(4-27)
1
n:mg

i
1



ANNEXURE-4

The AISC/ASD formulas for allowable stress F, on axially loaded compres-
sion members are

_ 1 (KL/r\?*
sy
AN KL
sl SRR T (K el o 0
N3 piE 3\ .C
1222E 149,000 KL
| BELA KLy St e

where K is the effective-length coefficient (Art. 4-5) and

,‘ZE
C‘.-‘R‘ E

ANNEXURE-5
G N [ry G X Gy
o o o
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10.0 100 ;‘ 88 :'ng,
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5 88| e8] - &
0T or 5.0+ - 50
06— tar 0.8 4.0+ i 20 - a0
0 5 05 =% ) i
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Nomograph for effective length of columns.



A 12 in, wide by 16 in. deep (including 6 in slab) reinforced concrete beam spans
between two interior columns in a building frame designed for a region of high seismic
risk. The clear span of the beam is 18 fi and the ¢/c spacing of the beams is 20 ft.

The longitudinal reinforcement at the face of the support consists of three No. 9 top
bars (in one layer) and three No. 8 bottom bars (in one layer).

Design the shear reinforcement of the beam (for the regions adjacent to the column
faces) if it is subjected to DL = 1.0 kip/ft and LL = 1.8 kip/ft and also draw the
configuration of hoop reinforcement for the beam

[Given: £ "= 4000 psi and £, = 60,000 psi].

Figure 2 shows the top view of an exterior joint which is part of a reinforced concrete
frame designed to resist earthquake loads.

A 6 in. slab (not shown in the figure) is reinforced with No. 4 bars spaced 8 in. centre
to centre at the same level as the flexural steel in the beams.

The member scction dimensions and reinforcements are as shown.
The frame story height is 10 fi.

The maximum factored axial load on the upper column framing into the joint is 2000
kips, and the maximum factored axial load on the lower column is 2200 kips.

Check if the joint satisfies weak beam-strong column design eriterion (ACI 21.6.2.2)
[Given: £."= 4000 psi and £, = 60,000 psi].
Spandrel beam

24" = 32" (1op flange
effective width = 48")

5 No. 9 top bars

5 No. 8 bottom bars

Normal beam

24" = 32" (top flange
effective width = 60")

5 No, 10 top bars

5 No. 9 bottom bars

Column 32" = 32¢

12 Na. 10 bars

Figure2

Design the transverse reinforcement for the same column described in Question 5.

(10)

(10)

(10)



714 DESIGN OF CONCRETE STRUCTURES  Appeadix A

2-0 1 Y

1.9
f, = 60 ksi h

18 iy ] om0 [ |

eedew

=0 7011

1.7 =

L
|
I
b
1.6 . .
; : - l_ sesen
1.5

14

BPai-dnE =
"nb
1

W
U :
;.'ﬂ‘

oMY
R :'8,.
e
b
i

]
B
-
3
e
-.N-

U

1.2 o

0.04%
l:% ..II‘ =

7o
<

pek oY 4

07 F

0.6 %

05 T

0.4

|
ARl
1Y |
-
L]
=

0.3

a2 i

0.1

u.u, | il L 1
Q00 005 010 045 020 025 030 035 040 045 050 055 0.60 0865

P P
A, = Fﬂ?;= 3?_4&_
GRAPH A.7

Column streagth interaction diagram for rectangular section with bars on four faces and ¥ = 0,50,




DESIGN ALDS 715

20 Py EgEr = T
Th e Intoraction diagram
1.9 PG sHHH fo= 4 ki
& f, = B0 ksl =i
1.8 g ¥ =080 r"‘"?’_"i
H ] BiTaran il sstne
1.7 HHHAT rn T ]
T TFEE L i Hble ®
18 S 22 Sl i T ++ » e
\‘IE]:'?:]{\ - rd i“"‘l' 1'_ ;" { ..l..
15 0.07 e T Le P
R 1 1 S P L—i—-L‘
1.4 q ; 1 u{ i E=eu
A NN
13 0.05 7 ';IE_AYI Y_JI ‘lu
1 ' FepbeSld e
12 nas ST e
" i s Lt e
wH e -
4% 1.4 e R AL
LN M L L -— _ b 1 . -
y 0.03. ’ . A HHEr
1.0 - =+ + -1 |
o ' Bos Niii st il casssness
. 08 ! ‘. / ) i t."NQH i S
3 o = 001 SnmydnmhnddadizavassEsesam EhEE
ﬂE. - ¢ 1 --J' 'y
s 48 - $
0.7 AN : I+
1 AEas 1 |
T 4 e I 1
0.6 = e
li"‘" f
0.5 I - &= yRSSENE
I ,_fl"-lr
04 HR : = i
Bass HAEHHL
03 17 = =
i = ol R A% o s ; :
02 : w mme o o=
2z ey 4
- - <] :
f.'.1 ' i -.‘E Sax P 7
. By s e
a i AFAERRTE i LE 1

0.
000 005 D0 035 020 025 030 035 040 045 DSD 055 080 065
Fp B
= e " A
GRAPH A8

Column strength interaction diagram fur rectangular section with bars on Tour faces and y = 0.90.



(a)
(b)
(c)
(d)

(a)
(h)

()

(d)

{n)

I.  Transportation costs:
i, Stationary-container system using an 18-m’ compactor = $20 / hr
ii.  Tractor-trailer transport unit with a capacity of 120 m’ = $ 25/hr
Il.  Other costs:
i.  Transfer station operating cost, including amortization =8 0.40/m’
ii.  Extra cost for unloading facilities for tractor-trailer transport unit=$ 0.05/m’
il.  Other data:
i.  Density of wastes in compactor = 325 kg/m’
ii.  Density of wastes in transport units = 150 kg/m’

What are the present practices of recycling in developing countries ?
Write down the environmental justification of recyeling and reuse.
Write down the main objectives of composting.

A recent study on recycling at the Los Angeles International Airport (LAX) generates about
19.000 tons of solid waste per vear (1.3 pounds per passenger). On the annual basis, LAX
recyeles 12 tons of aluminum; 2,021 tons of cardboard : 527 tons of office paper, 89 tons of
newspaper, 17 tons of glass and 921 t1ons of plastic. In addition, they compost 271 tons of
food waste,

. Find the equivalent greenhouse gas savings associated with these recycled and
composted materials assuming they would have all gone to a landfill if they hadn’t
been recycled.

ii. If the landfill charges $80/ton (called the tipping fee). how much money is saved in
tipping fees by recycling and composting?

iii. If. in the future, there is a carbon tax $10 per metric ton of carbon dioxide, how
much would LAX save in carbon taxes at the current recyeling rate?

What are the differences between the methods of biogas generation and composting?
Discuss the storm water management in landfill site?

Write short notes on the following: (2x3)

i) Refuse - derived fuel (RDF) system i) Underground injection of hazardous waste
iii) Hazardous waste minimization

Estimate the total theoretical amount of gas that could be produced under anacrobic
conditions in a sanitary landfill per unit weight of solid wastes given that the chemical
formulas of the typical waste is CyopHuy 3Oy 4N, Given that the total weight of organic
material in 100 Ib of solid waste is equal to 75.0 Ib including moisture,

Which land disposal technigue is suitable for the hazardous waste of Bangladesh? Give
appropriate judgment against the answer.

(5)
(7}
(3
(%)

(3)
(6)

(6)

(10)

(8)



(b) Do you suggest ocean can be a place for dumping hazardous waste 7 Justify your answer.

(¢} Discuss the hospital waste management system.
Eormulae:
M, =y el
A

! da-b-2c+ da+b-2c— da-b+2c+3d

C.H,ON, +[ a=de 3“']qu —r(—‘m}fﬂ, +(“”—“’—]
4 8 8
Sources of leachate Typical value | Normal range | Governing factor

Precipitation losses from: 900 mm 400-1200 mm Location (climate)
Evapotranspiration *70% 40-90% Humidity
Surface runofl 20% 10-15% Soil type
Water retained (% by volume) 30% 10-40% Soil type
Saturated soil
Refuse in place 30% 20-30%% Refuse

* The loss of 70% of precipitation by evapotranspiration applies to open land with vegetation. In a landfill,
the loss might only be one-half to two-thirds this value or in this case 35-45% of the total precipitation,

TABLE 9.8

mcmmmmm Landfilling for Source
Reduction, Recycling, tm:ﬂnpumuhwt‘htusufc-rbm
Eqniv-lult' m"rm#m (MTCE/ton)

Source Heduction

Recyeling or Combustion

Current Mix 100 % Virgin Composting versus VErsus
Mdarerials of Inputs Inputs Landfilling Landfilling
Aluminum cans 2.28 4.28 . =001
Corrugated cardboard 1.63 132 0.96 0.29
Fly ash 0.01 0,01 0.25 0.01
Food waste composted MA MA 0.25 0.25
Glass 0.88 1.02 0.50 0.43
HDPE 0.50 055 0.39 =0.24
Magazines 2.28 2.6 0.76 0.05
Mixed metals NA MNA 144 0.30
Mixed MSW MNA MNA MNA 0.15
Mixed paper MNA MA 1.06 0.27
Mixed plasnes NA MNA 042 -.26
Mixed recyclables MA NA 0.83 0.20
Mewipapers 1.09 1.39 0.52 -0.03
Oifice paper 2.71 1.7% 1.3 0.70
Personal compurers 15.14 15,14 0.63 (.06
PET 0.58 0.60 0.43 -0.28
Steel cans 068 102 0.50 43
Textbooks 3.03 i 1.38 .70
Tires 1.1 g .51 =L04
Yard trimmings MA MNA -0.01 0.00

Sawrcr: LLS. EPA, 2006h.

'O, +dNH,



(b)

(c)

(a)
(b)

(e)

{a)

(b)

(©)

Explain the effects of temperature on DO sag curve with relevant figure.
What are the drawbacks of Streeter-Phelps oxygen-sag curve.

What is cutrophication? How does it affect water quality?
Bricfly describe the control measures for eutrophication.

Classify lakes according to nutrient enrichment.

A lake of 100x10° m® area is being fed by a stream flow of 20 m'/s. Phosphorus (P)
concentration in the stream water is 0,05 g/m’. The lake also receives a wastewater flow of
0.4 m"/s, which contain 10.0 mg/l (= 10.0 g/m”) of phosphorus. P settling rate is given by 10
m/yr (= 3.17x107 m/s).

(i) Estimate average P concentration in lake.

(i) Estimate P removal rale at a treatment plant to keep P concentration below 0.01 mg/L.

Define thermal stratification,

Bricfly deseribe the layers in a stratified lake with necessary figure.

Explain the effects of summer stratification on DO level in a lake. Draw necessary figures.
Between summer and winter stratification, which one imposes more severe effects? Justify
your answer,

Briefly explain the impacts of oxygen demanding wastes on stream self-purification process,

Briefly describe the toxicological effects of arsenic.
Mention the treatment methods for removal of arsenic from groundwater,

Define critical DO. What is the significance of critical DO,

Just below the point where a continuous discharge of pollution mixes with a river, the BOD
is 10.9 mg/L and DO is 7.6 mg/L. The river and waste mixiure has a temperature of 20°C. a
de-oxygenation constant kg of 0.20/day (at 20°C), an average flow speed of 0.30 m/s and an
average depth of 3.0 m.

(i) Find the time and distance downstream at which the oxygen deficit is the maximum.

(i) Find the minimum value of DO,

(4)
(3

(5)
(6)

(3)

(3)
(4)

(2)
(4
(6)
(3)

(4)

(4)
(3)

(3)

(4)
(3)
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Day Night-
Surface  ~ solar insol poa cloudiness®
wind
speed’ ; . Cloudy Clear
(mfs) Strong" < Moderae’ Slight! (= 4/8) { = 3/8)
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*Surface wind speed is measured a1 10 m lbmc{lwwd. ¥
*Corresponds to clear summer day with sun higher than 607 abuve The horizon.
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#Carresponds 10 a {al] afiernoon, or a cloudy summcr day, or

#Cloudiness s defined as the fraction of sky covered my chowds

Far A-B, B-C, or C-D conditions, average the values ehvained for cach.
Note: A, Very unstable; B, moderately unsiable: C, slightly unstable: D, nemutE.lﬂuhly-mNt F.stable. Regardiess of
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planning/initiation phase, at implementation/consiruction phase and ar operational
phase/after conseruction phase ete.)

A) What are the typical parameters (impact characteristics) that need 1o be taken
into account for impact prediction and decision-making in an EIA process?

B) Produce an EIA sample impact identification checklist for your own group
work's project.

For one of the following projects: a) Rampal Thermal Power Plant b) Padma
Multipurposc Bridge Project ¢) Mass Rapid Transit in Dhaka City d) Rooppur
Nuclear Power Plant.

A) Draw the figure showing three steps (or main elements) of impact mitigation.

B) Government is proposing to construct a new export processing zone (EPZ) in
an area covering 267 Acres. Afier completion, the EPZ will have 250 industrial
plots. The arca proposed for the new EPZ is located in a rural area mainly used for

agriculture and there is a river nearby.

For this praject, write the benefits of public participation during EIA process for
the following stakeholder groups (write five benefits for each stakeholder group):

*  The proponent/supporter

»  The decision-maker
o Affected communities

A) What are the different components of Environmental Management Plan (EMP)
and explain how to address those EMP components.

B) What are the objectives of EIA Review?

C) Graphically show three different steps of Environmental Auditing (EA).

rd
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Answer any 10 (Ten) of the following 14 questions

1. Inthe figure below the forces Fy, Fy, Fy, Fo & Fyare in equilibrium. Calculate the magnitudes
of F;and F
Fs =500 )b

Fy =300 Ib Fy=2501b

By ey -0 5

2. Three spheres |, 2 and 3 are at equilibrium as shown in Fig. below. W, = 40 b, W, = 100 Ib
and W5 = 20 1b. Find the reaction at F,

3. Inthe beam shown below, caleulate the reactions at supports B and G and also calculate axial
force, shear force and bending moments at C and 1.

k) 3K
1.5 k/ _—
a s | i H | lr‘-/-f:;qa
7 D £ F G @ i
L | | | | L L L |
— & 17l 7l ylsgizl ¢ 13131
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Answer any 10 (Ten) of the following 14 Questions
1.

Determine the degree of statical indeterminacy (dosi) for the following (i) 2 dimensional truss
and (ii) three dimensional frame,

2. Draw influence line for Ry ¥, Vi, M. and My, for the beam ab. ¢ and g are internal hinge

a ¢ d e ' i b
- = = B
| 1 | .L

12 ¥ 5 s &

3. Draw influence line for forces in members UzUs, UiLs and LaLs [Note: There are floor-
beams over the bottom-cords].

4. Calculate the maximum shear force at B, D and bending moment at B, C for the beam shown
below, for a Dead Load of 1.25 k/ft, and moving Live Load of 1.0 k/fi.

” =

L
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[Answer amy 10 (ten) of the following 14 (fourteen) questions)

1. For the 2-storied frame loaded as shown in Fig. 1. (i) Use the Portal Method to draw the SFD of the
columns and BMD of the beams, (ii) Use the Cantllever Method 1o draw the axial force diagram of
the columns. Assume all eolumn areas are equal,

154"
S O
T T

I .

[ 1 21 & 13 L 3 Rolog
lt )
— 12— 10— 10 N Wy o
Eig. | Fig.2

For the 2-storied frame structure loaded as shown in Fig_ 2, use the approximate location of’ hinges
to draw the SFD and BMD of the beams and columns. Assume equal | Tor afl columns.

e

3. Use Virual Work Method for Fig. 3 1o determine the relative dellection of joints A and G along ling
AG due 1o (i) Applied load. (ii) Rise in temperature of 30°F in top members and fall in temperamre
25%F in bottom cord members. Parenthesis values indicate arca of members in square inches
[Given, E = 30« 107 ksi, a,= 1/1$0000/°F].

(b

" A (o g ooy ¢ D) 11;

10— . 4 C (1]
T 1 A
b 786 7 W 7

(5 b
25 1, @25 2.5 16’ %
(3) 12 |

{10}

(o

Vo b e boer
Fig.3

4. Caleulate the vertical deflection at point C of the beam shown in Fig. 4 using Virtual Work Method

[Given EI = 40.000k-1t°]. & 3n

C _-[_l

5. Use the Virtual Work Method 1o calculate the horizontal -l—- B * . P

deflection at point E of the frame shown in Fig. 5 !

[Given, EA = 400x10°k, GA' = 125x10" k, :

El = 40x10" k-], " F

o
1
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n ny 3 Questions from each section (Assume any missing data
Section A
1. a) Write down the basic design conmi:lts of USD and WSD methods of RCC design.
(3)

b) The following beam is subjected to a DL of 3.5 k/ft (including beam self wt.) and a
LL of 9 K/t over its entire span (Fig 1). Design the beam with p = 0.0120, £, = 60000
psi and ¢ = 4000 psi. Also draw the final section with the reinforcement and

dimensions. (7
DL =3.5 k/ft
LL=9k/ft
P
16 .‘
Eigl
2. a) Calculate the design moment capacity of the following rectangular beam (Fig 2).
(6)
e = 4000 psi
3 #9 bars - . f, = 60000 psi

10"
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There are two parts of this question. (Part A and Part B)

PART A

[There are 10 {ten) questions. Answer any 7 (seven)]

I, Use WSD method to design a two way slab of 22'x16' panel supported by a 20"X12" beam
and having one short and one long edge continuous. [Given, Slab thickness 7", FF = 25 psf,
RW=25 psf, LL = 40 psf, £'= 3 ksi, f, =20 ksi.n = 9, k = 0.378, j = 0.874, R = 223 psi]

i

A building is 10 be designed as a flat plate structure. A plan of the building is shown in Fig /.
The columns are 20"X 20" in size. Use WSD to calculate the column sirip and middle strip
moments of Panel A and Panel B [Given, FF = 25 psf, RW = 30 psf. LL = 50 psf, £’ = 4 ksi,
and £, = 60 ksi).

: |

- R - EE L 5]

i | 16'
i | |

- L s ~ LR . IR #*}
* | H

i | | T
- sseserss o vasas resss el J—
—_— 20 ——200—4 20—

Fig [

3. For the tied column section shown below in Fig 2 [with //'= 3 ksi, f, = 60 ksi] , use the WSD
o
i Draw the interaction diagram about y-axis
ii. Calculate the allowable moment of the section if it is subjected to axial force
a. P=200k and b. P=0600k "

2.5"
6- a
6"l -
6"

25"

2573 5" 5" 5" 35
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(a)

(b)

(c)
(d)

()

(b)
(c)

(d)

Question No. 6 is compulsory. Answer any FOUR from the rest,
(Assume any missing data)

State the objectives of water supply system,

Write down the merits and demerits of ground water over surface water as a source of drinking
water supply.

Define rain water, ground water, potable water and palatable water.

For water supply system of a small town, water is required to be pumped from a whewell to an
overhead tank. Work out the capacity of the pump and the motor.

Given,

Daily requirement of water = 550000 liters

Hours of daily pumping =6

Height of CL of pump above ground level = 0.75 m
Water table below ground level =9 m

Fluctuations in the water table at different periods =2 m
Maximum depression on the pumping level = 3 m
Height of the tank above ground level = 13.5 m
Maximum depth of water in the tank =2 m

Height of inlet above the maximum water level = 025 m
Loss of head in the pump and rising main = 1.5 m
Efficiency of the pump= 65%

Efficiency of the motor = 80%

Explain , why chlorine in its various forms are used for disinfecting public water supplies.
Discuss briefly the disinfecting action of chlorine in water treatment process.
Define pre chlorination, post chlorination and break point chlorination.

Write down the water quality standard values of both WHO and Bangladesh (ECR® 97) guide
lines for : p", color, turbidity, hardness, iron, arsenic, chloride and PO,

Chlorine usage in the treatment of 40,000 cubic meter water per day is 12 kg/day. The residual
after 10 min. contact is 0.20 mg/L. Calculate the dosage in milligrams per liter and chlorine
demand of the water,

(3)

(5)

()

(8)

(3)
(6)
(3)

(4)

(4)
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3

(a)

(b)

c)

(a)

(b)

()

[Assume reasonable values for any missing dataf

SECTION -A
|Answer any 3 (Three) of the following 4 (Four) questions|

In an area having only domestic sewerage and no provision of storm sewer, what will be

your recommendation for storm water conveyance and final disposal svstem? Justify
VOUr answer,

A Residential area (shown in figure 1) is severed by sewer P1. At present it has a total of
100 nos 5 storied building with two flats on each floor. The average occupancy is §
persons per flal. The per capita water demand is 200 liter per day. Design the segment of
sewer (P1) between man holes MH | and MH2 serving the area using the following data:
i) pipe length = 300m;

i) per capita waste water generation rate is 70% of water use

iii) peak factor = 3,0;

iv) peak infiltration rate = 0.25 m"/ha/day;

v} Area = 200 ha [ Assume reasonable value for missing data.]

vi) Minimum velocity through sewer = 0.75 m/s

vii) Manning's roughness coefficient for sewer is 0.013. The nomograph is attached with
this question paper.

What are the basic functional elements of the conventional sewerage system?

Write down the environmental significance of the following contaminants:
(i) Biodegradable organic matter (i) Nutrients (iii) Pathogens

In a 5 unit apartment building, 40 residents are generating an average wastewater flow
rate of 180 liter per capita per day. Design a double chamber septic tank for the building
that will be desludged every 3 years. For ensuring better effluent quality, it is
recommended that the minimum hydraulic retention time for the tank be 1.0 (one) day.
Due to space constraints, specific tank area has 1o be restricted within 12 m°. Assume
wastewater temperature within the tank to be 25°C. Check clear space depth, Draw a net
sketch showing details of septic tank dimensions and depth of different zones.

Write down the advantages of preaeration of sewage prior to primary treatment.

(3)

(17

(5)

(3)

(18)

(#)
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There are 5 questions. Answer any 4 questions. {4x10=40 marks)
1. a) Define: (i) Effective unit weight, (ii) Degree of saturation, (iii) Swelling Index 3
b) Derive the expression relating bulk unit weight, dry unit weight and water content. 4
¢) Discuss on different types of tri-axial tests and their applications, 3
2. a) Define: (i) Effective size, (ii) Plasticity Index, (iii) Equipotential line in flownet 3
b) Derive the expression: S.e=w . G, 4

¢) Write the expressions (including K and o’,) for lateral carth pressure under active and passive condilions
for cohesive soil. 3
3. a) Define: (i) OCR, (ii) Time factor (T,) 2
b} Describe (with sketch) the boundary condition of a saturated clay layer for one way and bothway
drainage in relation to the time required for 100% consolidation, 5
¢) Compute the coefficients of passive and active earth pressure. Given, coefficient of carth pressure at rest
is 0.4, 3

4. a) Write on the Mohr-Coulomb failure eriterias Draw tj-pical failure envelopes for sand and clay. 3
b) What is Darcy’s Law and mention about its validity for all three types of flow (laminar, transition and
turbulent)? 2
¢) Derive the expression of the coefficient of passive earth pressure as a function of angle of internal friction
(@) for cohessionless soil. 5

5. a) Derive two independent expressions for settlement caleulation (i) using coefficicient of compressibility
{a,) and (ii} coefficient of volume compressibility (m,) from the expression given below.

S=H. Ae/(1+¢;) 3

b} Sketch the Mohr circles representing active, passive and at-rest conditions and the Mohr-Coulomb failure
envelop for a cohessionless soil, 3
c) Discuss on different types of clay based on the loading/stress condition. Consider pre-consolidation
pressure in this classification. Sketch Mohr-Coulomb failure envelops and e-loga’” curve for all types of
clay. 4
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Instructions:

1 Use separate scripts for each section.

& Figures in the right margin indicate marks for each question,

3. Notations and symbols used here carry their usual meanings.

4, Assume reasonable values for missing data.

Section-A
(Answer any three questions)

a) The following spot speeds (km/hr) were observed for 20 vehicles traversing a
segment of a highway.
40.31.49,63,45,63,54,46,70,32,44,43,37,47.44.58,52,506, 68,64,
Calculate the design speed, safe speed, median speed and lower limit of speed.
b} Define time-mean speed and space-mean speed.

a) What is the scope of trallic volume study?
b) Design a two-phase signal of a cross-junction for the data given below;

Amber 3 sec
Red-aomber 2 sec

N-S E-W
Inteér green 8 7
Lost lime 3 2
Approaches

North South East West
Flow, vehihr 720 750 835 780
Saturation flow veh/hr 2210 2190 2540 2410

Diraw the phase diagram.

¢) Briefly describe mandatory traffic sign.

a) What is Traffic Calming Device? Enumerate some traffic calming devices.
b} Write down the negative effectsimpacts of tralTic congestion in Dhaka City and
suggest remedial measures,

a) What are the requirements for an effective bus terminal?

b} Write down the chjectives of street lighting?

¢) Whatare the installation requirements of street lighting?

d) Anurban primary road with 60 ft pavement width having a reflectance  of 12%

20

1o
10

13

12
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The symbols have their usual meaning.
The figures at the right margin indicate full marks.

Section A

Marks in this Section: 75

our (4) questions in thi i W v
e - s f2aQ?
I(a).Prove that the critical depth for triangular channel, y, = ' R (5)

I(b). Water is flowing at a velocity of 3.0m/s and a depth of 3.5m in a long rectangular channel
6.0mwide. Compute (i) the height of a smooth upward step in the channel bed that will produce critical
flow in the channel, and (ii) the depth and change in water level produced by (a) a smooth upward step of
0.4m, (b) a smooth upward step of 0.9m and (iii) a smooth downward step of 0.4m. In all cases, neglect

energy losses and take @ = 1.10. (200
2(a).Derive the momentum equation for open channel flow. (%)
2(b).Prove that for a hydraulic jump in a horzontal rectangular channel the energy loss (%)
i (y2 = v)*
A1 ¥2
2(c). Write short note on (i) submerged jump, (i1) oscillatory jump, (iif) specific force, &)

3(a). The values of initial depth and the initial velocity in connection with a hydraulic jump in ahorizomal
rectangular channel are 0.22m and is 15:58m/s, respectively. Compute the values of y, (m). V, (m/s), q
(m/s), Fry, Frs and hy. (12)

3(b). Write down the design steps for the design of a trapezoidal channel by *“Tractive Force Method™,
(%)

3{e).Show that the best hydraulic rectangular section is-half of a square, (5
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SECTION A
There are Four (4) questions and answer any Three (3) questions

. {(8)Write short notes on {any four)

(i) Climate of Bangladesh.
(ii) Consistency test for rainfall records
(iii) Depth-Duration-Frequency Curve

{iv) Pan coefTicient
(v} Depression storage

(b) Distinguish between the following (any two)
(i) Cold and warm fronts

(ii} Infiltration capacity and infiltration rate

(iii) Field Capacity and Permanent Wilting Point

() Show with neat diagram (any 1wo)

(i) Life cyele of a frontal cyclone

(ii) Longitudinal cross section of the general atmospheric circulation
(iii) How water droplets in clouds form by nucleation

2. (a) A catchment area has six rain gauge stations, In a year the annual rainfall recorded by the
gauges are as follows;
Station P Q R 5 T U
Rainfall(cm) 8.6 102.9 180.3 | 1103 98.8 136.7

For a 10% error in the estimation of the mean rainfall, caleulate the optimum number of
slations in the catchment area.

(b) For a catchment of 600 km’”, Isohyetal drawn for a storm gave the following data:

{4x3=12)

{3%2=6)

(2x3.5=7)

(10}

(10)

Page 1of b
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Section *A™

(Answer Question No. 4 and any two from this section)

1. (a) What is CPM? Write down the différences between PERT and CPM in a tabular form,

(3)

(b) What is meant by WBS? Why is WBS important in project planning? (2)

(c) Draw the figure of Project life Cycle and briefly describe each phase. {3}

2. (a) What do you understand by Gantt chart? What is its limitation? (2)
(b) Write down the major causes of project failure? (3)

(¢) What do you understand by TQM? Describe its features. What are the advantages of
having IS0 9000 for an organization? (3)

3. (a)Briefly describe each phases of Quality Improvement (P-D-C-A) Methodology. (2)
(b) Write down the 7 Principles of Avoiding Accidents of construction industry. (3)

(c) Name 3 types of procurement method. Describe which procurement method is most
acceptable and preferred in general by International Financial Institations (i.e. World
Bank, ADB etc.) and why? (3)

s

. (a) What do you understand by *Time Value of Money"? Describe with example, (2)
(b)Dr. Chowdhury purchased a car 10 years back at a cost of Tk 5.10 lac whose market value
is Tk 6 lac now. It can be used for 3 more years at which time its value will be Tk 3.5 lac.
Operation and maintenance expenses are Tk 1.80 lac per year,
Dr. Chowdhury can purchase reconditioned car with the same functionality for Tk 15 lac.
In 3 years the value of this car is estimated to be Tk 8.0 lac. Operation and maintenance
expenses will be Tk 36000 per year.
Should Dr. Chowdhury replace the old car using before Tax MARR of 10%7
(6)

.
K i [T F A

(Answer Question No.6 and 8 and any one from this section)

5. (a) From the video of “Burj-Al-Arab™ you have seen in the class, state 3 challenges that were
encountered by the engineers during its construction. (3)

(b) What are the points needed to be considered during procurement? (2)

(b) The following figure shows the cost control of a project. Do the cost analysis and state
whether the project cost is overrun or under-run. (3)
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[Answer any 10 (ten) of the following 14 (fourteen) questions]

1. For the truss shown below in Fig {, ignore the zero-force members and apply the boundary
conditions 1o assemble the global stiffiess matrix and the global load vector.

10k
D | A and B are guided roller supports I
5k
) g,
ray w0 5,: 5
| 15' Fig 2

2.Use Stiffness Methed (neglecting axial delormations) to caleulate the joint deflection and rotation of
the beam shown in Fig. 2 [Given, EI = 40x10" k-ft’, El\y = 2Elucp).

3.For the frame shown below in Fig. 3, calculate joint deflections and rotations considering boundary
conditions and neglecting axial deformation [Given, E = 500x10°ksf, A = 11, 1 =0.10 "],

i 10"
8, l c
D
= E 1kt
(.
. 1w
Sp i
10"
L 1 1}
I & I £ % 5 I J 10’ ! 15 J
Fig 4

4.For the grid loaded as shown in Fig 4, use the stiffness method to calculate the rotations at joint C
[Given, EI = 40x10" k-1t%, GJ = 30x 10" k-t’).

5. In the three-dimensional truss ABCD shown in Fig 3, ignore zero-force members and formulate
the stiffness matrix. load vector and write down the boundary conditions [Given, EA/L = constant =
300 k/ft]



b ik
T

N, d ¢
i S A
| 7 | s |
_— I 15 1 15 1 15
% Nodal Coordinates: a (0, 0, 0), b (15, 10, 0)] J
¢ (30, 0, -15), d (30, 0, 10) ; D
e
Fig. §
6. Use Stiffness Method to calculate the deflection and rotation of beam ABC loaded as shown below
in Fig. 6, considering Nexural deformations only with geometric nonlinearity[Given; EI = 54x10° k-
f’].
1 k1t
s L il
sk T35k
f 20 ! | = 10k 10r
I A and C are guided mHl: l

[ Fies ] |

7. Use the Stiffness Method (considering geometric nonlinearity) 1o calculate the joint deflections and
rotations of the frame loaded as shown below in Fig. 7 [Given: El =30 = 107 k-fi’],

8. Use the Energy Method to caleulate the plastic moment M, needed to prevent the development of
plastic hinge mechanism in the beam ABCD loaded as shown in Fig. & [Given, Myan, = Myncy, = M,,
Myien; = 2Mg].

sk 4? k
é Bé Cé
F—10 : 15" { 12 f

9. Use bending moment diagram of the beam ABCD loaded as shown in Fig. 910 caleulate the force P
necded 1o develop plastic hinge mechanism [Given, oy, = 40 ksi],

+
-

y 2 i — 33+ — )

| | } :

N L S
Fig 9 bod



10. For the plane truss shown in Fig. 1. ignore zero-force members to calculate its natural frequencies
using consistent mass matrices [Given, E = 30000 ksi, A = 2 in®, m = 1.5x10" k=sec¥/in’].

1. For the beam shown in Fig 6, calculate the approximate first natural frequency in transverse
direction using lumped mass matrices [Given, EI = 54X10” k-ft' ,m = 0,0045 k-sec™/ft’].

12. For the beam loaded as shown in Fig. 10, use the Stiffness Method to calculate vertical deflections
(with no rotation) at joint A and B, i A is supported by a circular foundation of radius 3-ft on sub-soil
(half-space) [Given, Unit weight of soil = 0.12 K/it°, shear wave velocity (v,) = 1000 fi/sec Poisson’s
ratio =0.25, El = 40x 10" k-ft*].

2kt
I S
Spring !-‘.t:ITnn.‘:-:-lll-.f;{i;&:a.L B = C
12 { 1

| ]

I 1

Spring StilTniess K, ¢

I3. Use the Stiffness Method to calculate the horizontal and vertical deflections at joint € of the plane
trusses loaded as shown in Fig 11, if A is supported by a circular foundation of radius 2-ft on sub-soil
(half-space) [Given, Unit weight of soil =0.12 K/, Poisson’s ratio =0.25, shear wave velocity (v,) =
500 ft'sec, §, of truss members = 10 < 10° KA.

14. Dretermine the size of the stiffness matrices (with and without considering boundary conditions) of
the 2D frame and 3D frame shown in Fig. /2. Also determine the size of the stiffness matrices if axial
deformations are neglected.

e
b
e
20D Frame
3D Frame
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[Answer any 10 (ten) of the following 14 questions]

I. Determine the degree of kinematic indeterminacy (doki) and show the corresponding deflections and
rotations of the 2D frame and 3D frame shown in Fig. | as per the following conditions

(i} With and without considering the boundary conditions
H i ra s
Al NN

(ii) If axial deformations are neglected.
=

2D Frame Fig. 1 3D Frame

2. Fig. 2 shows a plane truss whose joints & and A st
deflect 0.50" to left and right respectively due to the .
forces applied. 30

Calculate the

(1) Axial force in all members,

30
(ii) Applied forces P; and ; o
[Given: §, = constant = 500 k/fi], 13'__ i
NIV SIS s < S
Fig.2 4 @30 =120
3. lgnore zero-force members to form the ¥

stiffness matrix, load vector and write ' .
down the boundary conditions of the . 100kN :{ﬁllgo?mi::?ﬂ?ﬁm 0.0)

e shown in Fig. i ! , 10 10), el O, 1), 320, 0, D),
3D truss oabede shown in Fig, 3 | Y (20,0, 10), 80, 0. 10), e(10, 10, 10)

[Given: §, = constant = 10 KN/mm].

4. Formulate the stiffness matrix of grid abedef shown in Fig, 4
[Given: EI= 80 x 10" k-t*, GJ = 60 x 10" k-ft’).




5. Consider axial and flexural deformations 1o assemble the stiffness matrix, load vector and specify
boundary conditions of the beam abe loaded as shown in Fig. 5, if P = 10 k, Eusy = 400 x 10" K/ft’ and
springs at a, b, ¢ represent circular foundations of radius 2-ft on the surface of sub-soil (half-space) with
shear modulus G, = 150 k/fi* and Poisson’s ratio v= 0.30,

10k 10k '

100 k-ft Epac =400 = 107 K'it
AR g e l I

supports
— 10 —— 100 —} 200

forms shown in Fig, 6(1) and 6(ii). Determine the
(A) Stiffness of springs at a, b, ¢ for abe to take the forms shown in Fig. 6(i) and 6(ii}
(B) Axial deformations at the joints in Fig. 6(1) and 6(ii), if = 10 k.

2

6. Depending on the stiffness of springs at a, b and ¢, the beam abe in Fig. 5 can take the “ -I—
ks

Beam Section
0% 10k 100 k-ft yin 10k 100 k-t
ué l h ¢ :rJ l _b\\ cE
ﬁ/ P | lily PR
— 10 —— 100 —4 20 } — 10" —}— 10 —} 20 |
fia i :

7. Consider flexural deformations and geometric nonlinearity to calculate the joint deflections and rotations
of the heam abe shown in Fig, 6{1), if P = 300 k.

8. Consider flexural deformations and geometric nonlinearity to /\
calculate the critical buckling force P of the frame abede 30"
shown in Fig. 7. =
El=80 % 10" k-ft’
9. Consider flexural deformations only to calculate the natural

frequencies of the frame abcde shown in Fig. 7
[Given: Weight per unit length = | k/fi].

10. Fig. 8 shows a 6-in thick (20" = 10") rigid concrete flat slab
being supported by four 10-ft long concrete columns of 10-in
dinmeter. If the slab also carries additional weight of 150 psf,
calculate the
(i) Axial force on each column (if V' = 0},

(i1} Natural frequency of the slab-column system for horizontal
vibration (considering flexural deformations and geometric
nonlinearity).

V=V, Cos{ar)
20 |

Horizontal

6" thick concrete slab F/ 5 Vibration
AU, 10 J.L Unit weight of concrete
= 0,15 ki’
Fixed End

11. Use Constant Average Acceleration (CAA4) Method (considering axial deformations only) to calculate
the vertical deflection of the column-supported rigid concrele slab shown in Fig. &, at time ¢ = 0,01 sec
afier starting from rest, if' it is subjected to vertical force V= 50 Coas(101)

[Given; Damping ratio of the slab-column system = 5%, Unit weight of concrete = 0.15 k/fi’].




2.

14.

For the frame abede loaded as shown in Fig, 9, use the Energy Method 1o calculate the required
(i) Loads Fy woand P, to form plastic hinge mechanism of beam bed and columns ab, ed
(i) Yield strength () of the material,

Fo wy kN/m

e JTT T T 1

5 L

4m

L

(1]
Lo

— &
E— 2im 1, 4m E 6m ‘T

Fig.9

. Use bending moment diagram to calculate the force P needed to develop plastic hinge mechanism in the

{statically indeterminate) reinforeed concrete beam abe loaded as shown in Eig. 10
[Given: f'= 4 ksi, f, = 60 ksi].

248 bars

4

-
= f—
oo
L]
&
z

| B bars — |

=
5
%

~4.44P Fig. 10

Briefly explain the

(i) Difference between the structural analysis of a 3D truss and grid (considering member propertics
and joint deflections/rotations)

(ii) Basic difference between linear and nonlinear analysis of structures
(iif) Process to calculate the plastic moment (M) of a cross-section
(iv) Basic assumption of the Constamt Average Acceleration method of numerical time-step integration

(v) Parameters required 1o calculate the stiffness of foundations.
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University of Asia Pacific
Department of Civil Engineering
Final Examination Fall — 2013
Program: B. Sc. Engineering (Civil)

Course Title: Geotechnical Engineering 11 Course Code: CE 441
Time: 3 hours Full Marks: 120 (20 X 6= 120)

WeEr a X the followin i

(a) What is subsurface exploration in terms of geotechnical engineering? Give two reasons as to
why subsurface exploration is required in geotechnical engineering.

{(b) Write down the preliminary information that would be important to execute geotechnical
subsurface exploration for a building and for a bridge project.

(¢} Write down any two general guidelines used for the selection of depth and location of boreholes
for typical civil engineering projects.

{d) Write short notes on (any two);

(i) Wash Boring (i) Dilatometer Test  (iii) Ground Water Table

(a) Discuss, in brief, Standard Penetration Test (SPT).

{b) A borehole was advanced as a part of a preliminary geotechnical investigation for a site in
Bangladesh as shown below. Determine cohesion and angle of intemal friction at corresponding
depths of the clay and sand deposits, respectively, based on the available data (Use empirical
correlations as provided in Appendix). Use hammer efficiency as 57%.

Elevation BH-1
+000m — ;
-30m ) Vres fa= 152 kN‘m
g Moist Zoae CLAY y=18.1 kN/m' 7
=H0m  — == et et it e g e ek A A 5 A AR ST R SEERE

334 T = 192 KN/m”

-90m  — /

3 cp L ""r_
-120m — mq/ y=18.9 kN/m’ ‘\m
¥a= 157 kN/m"

L]
678 SAND
Yon = 195 kN/m'

200m — ;
Subsurface Soil Stratigraphy

(¢) Using Terzaghi's bearing capacity equation (as appropriate), calculated the preliminary
allowable column load for the conditions as shown below. Use FS = 3. Note that no laboratory test
was conducted to obtain the shear strength of the clay formation. So, use empirical correlation to
estimated design shear strength. Assume CF60 = 1.0,

l Preliminary (Pyy)

Elevatson
+ 0,00 B ey > o EG'I:-:\--.--.— i T o
«20m — @ N=9 H
T = Dig=30m | T
v =149 kNm

“40m — ® N=8 .
SUIT = 14 KNm
CLAY o =169 kN/m’

~&fhm ® =10

«30m — ® Ne= il



Course Title: Transportation Engineering I1: Highway Design & Railways
Time: 3 Hours

University of Asia Pacific
Department of Civil Engineering
Final Examination Fall 2013
Program: B.Sc Engineering (Civil)

Course Code: CE 451
Full Marks: 150

1. (a)
(b)
2. (a)
(b)
3. (a)
(b)
(<)
4. (a)
(b)
5. (a)
(b)

Section- A :Answer anv 3 ree 4 (Four

Define Gauge. Why a country should have a uniform gauge?
Write down the functions of the rail. What are the advantages of flat footed rail?
What does it mean by 45 kg rail and what will be the maximum axle load for it?

Why coning of the wheel is done? What are the advantages of tilting of the rail?
What are the advantages and the disadvantages of the concrete sleeper?

What are the functions of the ballast? Write short note on Marshaling yard?

If the sleeper spacing is found to be 20 in. for 10 in. wide sleeper, what will be the
required depth of the ballast?

Why & curve is provided on the railway track? Write down the relationship
between radius and versine of a curve, What is Cant deficiency and Cant excess?
What is the function of points and crossing? Sketch a right hand tumout showing
different parts of it.

A 5 degree curve branches off from a 3 degree main curve in an opposite
direction in the layout of a B.G yard. If the speed on the branch line is restricted
to 40 kmph, determine the speed restriction on the main line. Assume permissible
deficiency in cant as 76 mm.

Write short note on Semaphore signal, Permissive signal and Calling-on signal.
What are the essential principles of Interlocking?

Why a track should be maintained properly? Why low cost road is important?
Write short note on Bituminous soil stabilized road and Cement stabilized road.

ion- B : wer any 3 ree) out Four'

Write down the types of the pavement. Define reliability and serviccability
concept? What should be the desirable characteristics of the pavement?

What is ESAL? What does it mean by CMS-2h?

From a California Bearing Ratio (CBR) test the load against the penetration of 0.1
in. and 0.2 in. was found to be 150 Ib and 250 Ib respectively. If the diameter of
the penetrating piston is 1.95 in. then calculate the CBR value for the sub-grade
soil sample,
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(3+10)
(5+4+3)

(3+348)

(5+4+2)

{3+5+3)
(2+6)

(6)

(9+4)

(4+3+5)

(248+5)

(2+3+5)



University of Asia Pacific
Department of Civil Engineering
Final Examination Fall 2013
Program: B.Sc. Engineering (Civil)

Course title: Irrigation and Flood Control Course code: CE 461
Time: 180 minuies Full marks: 100

There are TWO scctions in the question paper namely “SECTION A™ and
“SECTION B”. You have to answer from the both sets according to the
instruction mentioned on each section.

SECTION A
MARKS: 72

There are SIX (6) questions. Answer guestion no. 01 (COMPULSORY) and any
THREE (3) from the rest. (Assume any missing data.)

1. &) Define irrigation. Write the benefits of irrigation and the harmful effects of 2+4
excess irrigation.
b) What are the different methods of irrigation water distribution? Describe 244
sprinkler irrigation method along with its advantages and disadvantages.

¢) Explain the delta formation process and how delta formation process relates to [
flood.

2. a) Explain marginal bunds. What are the purposes of marginal bunds? 2+2
b} Determine the volume of water required to be diverted from the head works to
irrigate an area of 5000 hectares using the data given in the table below. Assume 14

80% as the effective precipitation to take care of the consumptive use of the crop.
Also assume 50% efficiency of water application in the field and 75% as the
conveyance efficiency of canal,

Month Temperature Yo hours Rainfall Consumptive CoelTicient
("F) of sunshine {(mm) or Crop factor (k)
June 70.8 9.90 75 0.80
July 744 10.20 108 0.85
August 72.8 9.60 130 0.85
September 71.6 .40 115 0.85
October 69.3 7.86 105 0.65
November 55.2 7.25 25 0.65
December 47.1 6.42 0 0.60
January 48.8 .62 0 0.60
February 539 0.95 0 0.65
March 60.0 £.84 0 0.70
April 62.5 8.86 0 0.70
May 674 9.84 0 0.75
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4. Calculate the force in cables EH and CF in the structure shown below (Neglect the self-
weight of the members).

E
g
4 F g T
10
A B C Au | |D
L = e
F
5’ 0 10 ' 10 60° \ H __10’

G

5. Find the forces in members AB, BG, DG and DE of the following truss.

Sk 7k ik

6. A cable weighing 2 Ib per fi. is 400 ft long. The distance between the points of support, which
are on a horizontal, is 398 fi. Compute the sag and the maximum tension in the cable.

7. Determine the member forces in CD, ED, EF, BH and AG for the following truss.




8

In the Fig. below, A is a weight of 100 Ib., CD is a rigid, uniform body weighing 50 Ib., and
the pegs are smooth. If CD remains in horizontal position, determine F and the weight B for
equilibrium,

su

S

9. Locate the centroid of the area included between the parabola x* = 4y and the line x = 9
¥
% X

10. Determine £ for the shaded area shown below,

11. A right circular cone of homogenous material has a diameter D = 20%, a heighth = 30" A
eylindrical hole, whose geometric axis is coincident with that of cone, is bored in the base.

This hole has a diameter d = 8" and a depth b = 6°. Locate the center of gravity of the cone

with the hole. Figure is given below.

L/

=
ol o

p—
a
L=

T




12. Find the moment of inertia of a T-section shown below about centroidal x axis.

A 10

[
1

b

=

Iﬂ

13. For the shaded area shown below compute [,

14, For angle section shown in Fig below has Iy = 30.8 ind and Iy, = 10.8 in*and Py =-10 in'.
Determine the minimum radius of gyration.

I

2!
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6.

b) Write down ten indicators of global warming.

¢) Draw the schematic diagram of “Earth climate system and greenhouse
effect”,

. a) What is renewable encrgy? What are the different sources of renewable energy?

b) Explain TWO sources of renewable energy that, in your opinion, have the
potential for meeting long term energy demands in Bangladesh. Justify why these
two selected renewable energy sources are economically. socially and
environmentally suitable for Bangladesh.

SECTION B
MARKS: 25

swer any FIVE (5) from the followi ) questions

. a) What do you understand by sustainability and sustainable construction?

Explain the effect of fly ash in cement.
b} What are the disciplines of Civil Engineering?

a)  What is procurement? What are the 3 types of procurements? Discuss the
process of engaging a Contractor for a Bridge Construction Project.

b) What are the structures Transportation Engineers normally design and
construet?

a) Draw a complete Road Section showing layers and materials.

b) Modulus of elasticity of a rubber is 15 MPa and the rubber is pulled 10
clongate 20 mm, The original length of the rubber is 100 mm, Using Hooks
Law find out the stress at which the rubber was pulled.

a) Define civil engineering processes. Explain the importance of Civil
Engineering.

b) Explain with examples the reasons for collapse of buildings in civil
engineering point of view

a) Discuss the role of Geotechnical Engineers. Why do we need to construct
piles for foundation?

b) Explain different types of foundations for buildings and bridges?
Write short note on any TWO of the following

a) Soil classification, b) Construction management, ¢) Roof truss.

-
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5. Calculate the maximum reaction at support A of the beam due 1o the moving series
load shown below.

gy ¥ W X%
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308 157

6. Calculate the maximum shear at 25" right of support A for the beam and the moving

loads in question no. 5.

7. Calculate the maximum moment at mid span of the beam of question no. 5 for the

moving loads in that question.

8. Calculate the Grearest Maximum Moment and its location for the wheel load arrangement

shown below. Influence line for M, is shown.

A
I

acC o~ a8 0.0 0.0
o

B
v, = B
L}

1o~ m‘ .m‘ .m' 15 st st st
1
|

I
| ! |
I 20 -F aEr=3¢ 1 15 1 3@ =36

15

9, Calculate the wind load at each story of a six-storied hospital building (shown below) located

at a flat terrain in Dhaka. Assume the structure to be subjected to Exposure B.

3 18
Wind 2 10
= & 10
1 15

B

T I T Hetet

Side Elevation Bulding Plan

10, Use the Equivalent Static Force Method to calculate the seismic load at each story of a six-

storied hospital building (question no. 9) located in Chittagong. Assume the structure to be an

Ordinary Moment Resisting Frame tﬁMRF} built on soil condition S, carrying a Dead Load
of 150 Ib/ft* and Live Load 40 Ib/{¢°,



11. Calculate the wind load ut each joint on the industrial truss shown below if it is located ata
flat terrain in Khulna at Exposure B and the wind blows (i) from left, (ii) from right

il >r Isu‘
—3@30'= 90’

12. A three-hinged parabolic arch of uniform cross section has a span of 60 m and a rise of 10
m. It is subjected to uniformly distributed load of intensity 10 kN/m as shown below.
Show that the bending moment is zero al any cross section of the arch.

10 kNm
IEEEEEETEERETEREREER.
C
10m
B
A
— |
60 m

13. Derivie the General Cable Theorem.

14. A 35 m cable is supported at ends A and B which are at the same horizontal level and are 25
m apart. A vertical load of 25 kN is acting at point C which is at a distance of 9 m from A,
Calculate the horizontal reaction at A and the dip at C.

!._ Im _|.F,(.___. 16m -



Useful Dana:

The pressure coefficient C,, for the windward surfaces of trusses
Cp=-0.7, for 0 < 0 520°
Cp={007a-2.1), for 20° £« < 30°
Cy = (0.03a-0.9), for 30° < o < 60°
C,=09, for 60° £ o = 90"
For leewind surface, C,=—0.7, for any value of ¢

g, (for non-slender structures) C; Category G
Height 2 (8) = ST EoB | ExpC | | 98 1) e A TEpB [ExpC | [ Esscomal rcilibes | 125
015 1.654 321 1.154 015 0368 | 0801 | 1.196 | | Hazardous facilines | 1.35
50 1418 1.215 1.097 50 0.624 | 1125 517 Special occupanicy | 1.00
100 1.309 162 1.067 100 0.849 | 1.371 | 1.743 | | Standard occupancy | 1.00
150 1.252 1.133 1.051 150 1.017 | 1.539 | 1.890 Low-risk stucne | 0.80
200 1.215 1.114 1.059 200 1155 | 1.671 | 2.002 .
300 1166 | 1087 | 102 300 1383 | 1876 | 2.171 Location | Vy (tmph)
300 1134 | 1070 | 1013 400 | 1573 | 2087 | 2399 i o
500 L1 _| 1057 | 1005 %01 1736 (2171 [ 3404 | |Cumeene I
650 1.082 1.040 1.000 650 1973 | 2357 | 2547 Kindna l{-u
1000 1045 | 1018 | 1.000 1000 | 2362|2595 | 274 >
LB
-|_ T WB 01 [ 05 [065] 10 [ 20 [=30
Wind h B <05 140 | 145 1.55] 140 | 1.15] L10
d} 1.0 [ 1.55) 1.85|200] 1.70 | 1.30| 1.15
_I_ 20 | 180 | 2.25)255)200 | 140 | 1.20
240195250 280|220 | 160)] 125
L
Fiq o
Table 4: Respanse Modifieution CoclTicient, R for Structural Sysiems
Bansc Stiichusal i ing System [
Light fransed walls with shear panch. 68
(a) Bearmng Wall Shear walls ]
SyMem Lighs seoc] framed bearing walls with rension only bescmg | 4
Basced frames where bracue camics gty loady L]
Steel eccentie braced frame 10
{l) Baubding Frame Lighe framed walls with ihear panets 79
Sysein Stiear wally 1
Concentiic braced famies (CHID £
Special nwoment resstiig frames (SMRF)
ol ;
oncreld £
et esii®8 | Intcrmicdiate i tevisting fawes (IMRE), coacrere | 8
s Oedstary somient eesasting ey (OMEF)
() Steel &
i) Conciete 5
Slarar wally 712
i) Dusal Syviem Steel EBF 612
Concentne buaced Bame (CHEY G100
™ Aecording 1o Se¢ 132, 1,33, 1.3.5 of BNBC
Table 5: Site CoefMicient, S for Seismic Lateral Farces
Site Soil Charscierisbics Coefficien.
Tiype Dewri <
A sail profile wilh catber:
5 A roek-like noierial characterired by a shear-wave velocity grester thao 762 m'voc by ollel 10
1 saitable mecans of clasaiBication. o ;
Saill of deme soil coiditvon where the soul depth exceeds 61 meien
55 Aunmﬁ:ﬁhm:wmﬂw&mﬂmmﬁulhmﬂﬂcplhmmﬁlnm 12
5 A soll profile 21 meters of moge in depth and contalning more than & meters of sef! (o medium I8
] #iY clay bt not meore ik 12 weters of sofl clay
5 A sodl profile containing more tian 12 meeters of soft chay chamctenized by o shear wave velocty 10
. less tlunns |52 n's :




6. Use Flexibility Method to calculate the forces in all members of the truss abeedefe shown in Fig. 6, if
support o settles 0.03-m downward [Given: EA/L = constant = 3000 kN/m].

5.88m

6.1 Em

7. Use the Flexibility Method {considering flexural and axial deformations only) to draw the Bending
Moment Diagram of the frame abee loaded as shown in Fig, 7

[Given: ET = constant = 40 x 10" kN-m’, EA = constant = 4 = 10" kN].

8. Use Flexibility Method (considering flexural deformations only) 1o draw the bending moment diagram
of the beam loaded as shown in Fig, 8 Given: ElLy, = 2E .. =40 x 10 k-],

SOk

10k 1 ki (/ 10k 10k
- @ s m Gui oller
5 — : : ! [ % (o Guded ol
ﬁ i Q 2 e, dhare Internal Hinges
gy ®E g By W 1o y B Sy o
I I I | 1 f ! | |
Elie = 2E s = A0000 k=1
Fig 8

9, Use the Moment Distribution Method to calculate the joint moments and draw the bending moment
dingram of beam abedefe loaded as shown in Fig. 8.

10, For the beam abedefy shown in Fig, 9. draw the qualitative influence lines of support reactions R, K.
shear forces Vi, Vs and bending moments M, M, M,

i b £ d i S ¥ o7 a Guided Roller

L E ] -] ) 7 g ¢, d are Internal Hinges
|
I

| 1 i 5 | 5
I 1 1

|
I T 1 Efe=2Els
g, 9

1. For the beam abcdefi shown in Fig, 9. calculate the maximum value of Ry (reaction at support ) for a
uniformly distributed dead load of | k/ft, a moving uniformly distributed load of 0.5 K/t and & moving
concentrated load of 5 k.

o

12. Use the Moment Distribution Method to calculate the
joint moments and draw the bending moment diagram 10 kN/m
of the frame abed shown in Fig. 10, if in addition 10 the
applied load, supports @ and & both settle 0.03-m
downward.

5.88m Support a and o seitle

0,03-m downward




13. Determine the size of flexibility matrix for the structures shown in Fig, 11.
Also convert them to statically determinate structures to be used in *Case 07 of Flexibility Method.

Internal Hinge
Guided Roller
L]
210 Truss 20 Erame Beam
.

14. (i} Mention the main advantage and limitation of the Moment Distribution Method,

(i1} What is the advantage of using modified stiffness in the Moment Distribution Method?

(iii) What is the difference between statically determinate and indeterminate structures in terms of the
effect of support settlement?

(iv) Mention two differences between the Flexibility Method for 30 Trusses and 3D Frames (in terms of
dlersi and the Forces/moments caleulated),

(v) Explain (using influence line) why the placement of live load is differem for caleulming maximum
positive moments und negative moments in a continuous beam,



b) What is the purpose of Strength reduction factor (9)? Why o is lesser for shear than

bending? (2)
¢) Calculate the value of By, if (i) ¢ = 6000 psi and (ii) ¢ = 3000 psi. 2)
3. Designa T beam for the floor system shown in Fig 3. Given, Mp = 200 k-ft, M, =425
k-ft, ¢ = 3000 psi, f, = 60000 psi and simple span= 18 fi, (10)
3'
21" 24
@ ® ° —
—-llﬁ"'"— — |5 j— —tt 157 |—
—g 0" wle 60" { 6'0" [ & F—
Fig3

4. Design the beam (Fig 4) for shear with a 4 k/ft DL over entire span and two
concentrated 20 kip LL. Also show the stirrup spacing over the longitudinal half
section. Use #3 11 stirrups. Given, £ = 4000 psi, £, = 60000 psi. (10)

20k(L) 20k(L)
D=4kt

I"_G" & 5-__.' seeeee |——




Section B

5. a) Compute the design strength of the beam shown in Fig 5, if, [ = 4000 psi, [ =

60000 psi. l (6)
i
- 9 ®
i |
21
30"
4411
L ] " * @ ‘-""—"‘—"—'II—

Fig5
b) Calculate the theoratical cut-off points for first 2 bars out of total 6-#9 bars on each
end of the beam shown in Fig 6. Given, ¢ = 4000 psi, f, = 60000 psi. {4)
w, = 5.6 K/t I I
27" i
é! % 6 #9 3 —1 a
- x (6.00 in.
. M-Mx—-(s.ﬁ:)(-z-) | P l
I
- 30 i, TN
Fig 6

6. a) Calculate the value of V. at a distance 4 fi from the left end of the beam shown in
Fig 7. Given, DL = 4 kK/fi, LL = 6 k/fi, [" = 4000 psi, {, = 60000 psi. Use the AC[
equation.

q

| |
——] !—' 14" 0" I L—— 4 #10

: Vid
V.= (:.9«»/}‘: + 2500p. 7 )b..d <35V/b.d o
; F—r— T,

(=]

Fig 7



b) Define development length. Explain the relationship of (i) location of
reinforcement (ii) Coating of bars and (jii) size of reinforcing with development
length by means of the factors ¥y, ¥ and V. (5

. Determine the development or embedment length required for the epoxy-coated bars
of the normal weight concrete beam shown in Fig 8. Given, "¢ = 4000 psi, f, = 60000
psi.
a) If the bars are straight, assuming K, = 0. (2)
b) 1fa 90° hook is used. (show the hook dimensions beyond critical section) (4)
¢) Ifa 180° hook is used. (show the hook dimensions beyond critical section) (4)
14" .
24 ! 2@41=9" ! 24"

zlil.
® [ ] [ ] —::q_

= o e o o -+
-‘"==7'_—-_-]
- oY
= 207
_:_J-- {6.00 in.2)

137

i

Fig 8

. A reinforced concrete one way slab is built integrally with its supports and consists of
two equal spans. The slab panels are continuous in one direction and cach panel has a
clear span of 15 ft (Fig 9). The service live load is 120 psfand 4000 psi concrete is
specified for use with steel with a yield stress equal to 60000 psi. Design the slab and
show the reinforcement detailing. Note, this slab is okay for serviceability. Use, ACI
moment co-efficient (shown on the top of the longitudinal slab sections).  (10)

= =2 ; e, ¥ = ) o -
T 24 ia 9 9 14 24T

X 15 fi l_ 15 fi L_




M, = M, = quf,d( —L??f) - V,— ¢V,
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b

Design a tied column supporting a DL = 450 k and LL=250 k assuming 2 % of steel by both
WSD and USD method, Give your comments on the designs [Given: £ = 3.5 ksi, f= 60 ksi.
f=24 ksi].

Using USD method, check the thickness and calculate the necessary reinforcements for a
g'x16' rectangular footing having thickness of 25"and supporting a 16”16 column with
working loads of Py =180k and Py=120k [Given. £."=3 ksi, £,=50 ksi, =20 ksi, k=0.378,
§=0.874, R=223 psil.

The loads (including self-weight) and arrangement of columns of size 12°x12" of the

combined footing are shown in Fig 3. Use WSD to

i. Draw the shear force and bending moment diagram of the footing.

il If the thickness of the footing is 25", check the adequacy of the thickness for
punching shear, beam shear and bending.

¥
25 Fs G b
-I- W 1w fﬁ' i
C, C C 3
B . - I -l — S ey
130k 200 k 130k _l_ 160 M—r )

=14 H Hd 25 % #EB @

i L v goaty == :
Fig 3 Fas—t— & —+— o —+25-

A 24"x24" column carrying working loads of DL = 200 k, and LL = 150 k with biaxial
moments (dueto LL) of M= 120 k=ft and M, = 160 k-fl is shown in Fig 4. Design the pile
foundation by WSD method and show the reinforcement in neat sketch [Given: allowable
bearing capacity of soil= 2 ksf, £"=3 ksi, f, =50 ksi].

A section of a gravity retaining wall as shown in Fig. 3 was made to support the soil behind
the wall and the surcharge on the ground surface. Check the external stability of the section
apainst sliding and overturning. Also check the soil pressure under the base,

[Given, y= 120 pef, 9= 30°, fiue= 0.5, Allowable bearing pressure= 4 1sf.]

LL = 250 psf

LL =325 psf




9.

A cross section of a cantilever retaining wall is shown in Fig 6. Use WSD 1o calculate the
vertical component of reaction and design the heel slab of the footing, [Given, y,= 120 pef
So= 3 ksi, f; = 24 ksi, n=9, R=223 psi].

. A post-tensioned bonded concrete beam has a prestress of 1500 kN in the steel immediately

after prestressing, which eventually reduces 1w 1350 kN due 1o losses. The beam carries load
of 35 kN‘m including its own weight. Use *First Concept’ to compulte the extreme fiber siress
al the section A-A shown in Fig. 7 for both initial and final condition.

— m f 35 kN/m
R EENRERRNEE R i i
[ :I 750 mm
3.?5rnm:[ _l_ ® T 150 mm
A 300 mm
I 15m i Section at mid span
Fig 7
PART B

[There are 4 (four) questions. Answer any 3 (three)]

. a) What is two-way slab? Mention the differences between one-way und two-way slabs.

b) What is flat slab? Mention role of Drop Panel, Column Capital, Longitudinal and
Transversé Beam in structural design of {lat slabs,

. a) Mention different types of RC foundations and also mention when they are used.

b) Define the band-width in placing reinforcements for rectangular footings and explain why
it is used.

. a) Explain why the factors ¢ and care used for column design. Also explain why is it not

advisable to use single piles under columns?

b} What is retaining wall? Explain the importance of shear key for the stability of retaining
walls.

. a) What is pre-stressed concrete? Write down the advantages and limitations of prestressing.

b) Define: i. External Prestressing and Intemal Prestressing, ii. Full, Limited and Pariial
Prestressing.
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2 (a)
(b)
3. (a)

Section- A : rany 3 (Three) out of 4 r

A flat plate floor system shown below consists of three panels in each direction (25)

with a floor dimension of 22 ft X 22 fi. All the panels are supported by 18 inch X
18 inch column, 12 fi, long. The slab carries a uniform service live load of 120 psf
and a service dead load that consist of 25 psf of floor finish in addition of self-
weight. Design only the negative steel of the column strip of an interior panel
(panel C) using the direct design method (DDM). Consider f.'= 4 ksi and f, = 60
ksi. Use the attached chart if required.

| I A N I
- |
! |
_____ ..?...._, _’_
¢ | |
1 i
_____ _*.____
1 1
Mﬂlﬂf!flﬂr |
. ——
|

Design a circular spiral column for carrying a total factored load of 1000 k. Use
2% steel ratio. Also design necessary spiral. (f;'= 4 ksi and f, = 60 ksi).

What are the ACI provisions for the corner reinforcement in slab and tie bar
arrangement in column. Draw a typical interaction diagram showing different
points on it.

Show the arrangement of steel (detailing of the steel) in one direction only of a
20 ft X 20 ft exterior slab panel having a negative steel requirement of 0,1 in*/ft at
discontinuous edge, positive steel requirement of 0.2 in”/ft and negative steel
requirement of 0.3 in’/ft at continuous edge. The minimum steel requirement is
0.15 in’/ft. (Slab thickness = 6 inch)

Pagelof5
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(b) Distribute the moment in different zone of the slab panel for an interior span (9)
having a moment of 400ft-kips in one direction. Use the Direct Design Method.
Consider I/, = 1.5 and a, 1y/l; = 1. Use the chart if required.

{c) What are the functions of foundation? (4)

(a) Why pile is used? Write the types of pile. (5)

{b) Design the piles shown below for supporting a column having service dead load (20)
of 250 k and service live load of 200 k. The column also carries biaxial moments
(due to LL) of M= 150 k-ft and M, = 150 k-ft. [Given: £’ = 3 ksi, f, = 50 ksi,
allowable bearing capacity = 2 ksf].

HoAt—s——8A
\[Co
e

Section- B : erany 3 (Three) out of 4 (Fou

Design a square footing to support a 16 inch x 16 inch column with dead load of  (25)
200 kips and live load of 150 kips. The allowable soil pressure is 6 klpsl’ﬂ'
Consider the base is 5 ft. below the grade. (= 4 ksi and f, = 60 ksi). Also
consider that the effective depth, d should not be less than 16 inch.

(a) Find the rectangular dimension of & combined footing to carry a dead load of (18)
150 k and live load of 120 k from the column 1 (C,) and a dead load of 200 k and
live load of 180 k from the column 2 (C;). The bottom of the foating is 5 ft below
the grade. The site is restricted by the condition that the footing cannot extent
bevond 2 ft right from the center of the column 2 (C;). Both columns are
24 inch X 24 inch and c/c distance of the column is 15 fi. (allowable soil pressure

is 6000 psi).
b]: $ D @
1 2

Also draw the shear forccldingram along the long direction of the footing.
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(b)

(a)

(b)
(<)

(a)
(b)

What will be the values of the moment in the mid span of a beam according to the
third concept of pre-stressing (pre-stressing to achieve load balancing) if the beam
is uniformly loaded with 50 KN/m. The pre-stressing load is 2000 KN and the sag
i5 0.15 m for the 8 m long simple span.

A post-tensioned bonded concrete beam has a pre-stress of 1600 KN in the steel
after considering the losses. The beam carries uniformly distributed live load in
addition to its own weight of 5 KN/m. What will be the values of the maximum
live load to be carried for cracking in the bottom fibers at a modulus of rupture of
4.2 MPa assuming that the concrete can take tension up to this value? The
400 mm by 600 mm beam has a simple span of 6 m whereas the tendon is located
150mm above the base of the beam in the mid-section.

What are the advantages and the disadvantages of pre-tensioning?

Write down the classification of the pre-stressed concrete structure, What types of
losses oceur in case of pre-stressing?

Describe different types of retaining wall.
Check the stability of the following retaining wall section against overturning and

sliding. Consider live load surcharge of 400 psf which extends to point a.
Given that,y, = 120 Ib/cR, ¢ = 30°, fiue=10.5.

1-
ﬁ"—-l I}.b_

180

—F

G —

3-6"
s

]

i
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General Formulas
Pu - ﬂq:l [Uiss-f,_-’ (A‘l e nqﬂ) + fy Aﬁ]
= apAg [0.85f (1-py) + £y py

fi tainin
P,=05 * k, y,h(h+2h")
P, =0.5* k, 7,h’

ps = 0.45(Ag/Acare = 1) (/1)

Y = (h* +3hh')y {3(h +

1l

Formulas for pile

F(x, y) =P/N + M, x/(Zx7) + M, y/(Zy/')
F=d(a; Fen+ a5 fn)

8y = 1Pf¢—ip fean)/Fian

pe= 4Ag/ (S*doxe) 2h')} S = (100/0.2)(a./a.)nd, (considering
M= 9A,f, (d - a/2) h' = sk, 0.2% of Pile volume)
= gpfybd*(1- 0.59pf)/ f') ky= (1-sin gV (1+sin @) Ly = Pfox (ed )}
a = (A/(0.856D) =A%
oVe=2p(Vi.)bd
@V =4p(Vf. bed(for punching shear)
GRAPH A4 100 100
charts for
i —
e — il 0] 80
024
P T10.4] &
60 0.6
o8l
210,
& Interior negative moment ©
-E " ﬂ! =0 O=aplilys=
1
g ||
- =25 -
E % B T —anlzfh =0 ‘.;-
0.2
ST 104 %
g w | '--."__:--... 0.; >
c
| I
é - Extarior negative moment | l
100 | l I 100
1.0 = apylafly -
m R,
3&:-—-:‘::"-.
—a0.2 =
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—
Pasitiva moment 1% 40
‘D i L i L
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Flexural resistance factor: R= p 1-0.538—);»1

f
f, = 40,000 psi { = 60,000 psl
fy pel fou ol
» 3000 4000 5000 4000 3000 4000 5000 000
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(a)

(b}

(c)

{d)

(a)
(h)

(a)

(b)
(c)

Differentiate between : (Any two=2x3)
(i) Naturally developed well & gravel-packed well.
(i) Reverse ~circulation rotary method & direct rotary method for drilling well.
(iii) Pressure pipes and gravity pipes.
(iv)  Design pressure and working pressure in pipe network.

Write down the important considerations for selection of a site for intake structures.

What are the main purposes of the construction of water transmission and distribution pipe-
lines 7

A rectangular sedimentation tank is to treat 4, 00,000 gpd of raw water. The detention period is
to be 4 hours, the velocity of flow is 3 inch per minute and the depth of water and sediment is
14 fi. If the allowance of 4 fL. for sediment is made, what should be the length and width of the
sedimentation tank ?

What are the advantages and disadvantages of a looped network system ?

Calculate the flow in each of the pipes in the following looped pipe network (using Hardy
Cross method and two trials are required):

30 Ips —2 B i

= 600 m ~ 150 mm dia o

= oo
[ g 3
EE N
= &
P —

8 lIps <2 C v 6ips

- 600 m — 150 mm dia el

$ -
| E
EE &
= S
au

F
5 lps __E * 5ps

600 m = 100 mm dia

Write explanatory notes on the following: ( Any two)

{ i) Water use and re-use (i) Artificial recharge of groundwater (i) Waler pricing
(iv) Water ethics

Explain the arsenic removal technologies of water with appropriate equation.

How calcium non-carbonate hardness can be removed from water ? Explain with appropriate
equation.

(6)

(6)

(3)

(5)

(15)

(6)

(5)

4)



{d)

(a)

A rapid sand filter is to be designed for a capacity of 30,000 m"/day. What should be the
number and size of the units 7 Calculate the percentage of filtered water required to wash the
filter bed and the capacity of the wash water tank.

[Assume : Rate of filtration : § m*/hr/m’

Rate of washing : 35m*/hr/m’

Length of the filter run: 23.67 hrs while 8 min. and 12 min. are required. for filter washing and
resettlement of sand bed respectively]

Design a tube well of a suitable aquifer for extracting drinking water at a depth from 280 ft 10
340 fi.

In the following graph, the co-ordinates should be identified and attach the graph with the
exam paper.
(Summary of grain size test report, gradation chart & all relevant data are given below).

The necessary equations are given below:

ki

Water Horse Power of pump = (w, Q. H)/ 75
Where, w = Specific weight of water in kg/m’
Q = Pump discharge in m’/ sec
Brake Horse Power of pump = Water Horse Power / (efficiency of pump) x
(efficiency of motor)

Summary of Grain Size Test Results:

% of % of "
S;::flf" Do Dy U=DwDiy | Coarse | Medium | "2TERC | gy
Sand Sand
(Ii) mm mm % % %
240 0.17 0.25 1.4 0.5 89.5 20 1.5
260 0.18 024 1.46 0.5 89.5 20 1.49
280 0.2 0.3 1.3 4 86 10 1.68
300 0.15 0.24 1.58 12 68 20 |.60
320 0.18 0.25 1.52 2 82 16 1.56
340 0.18 0.27 1.11 10 75 15 1.67
360 0.15 0.22 1.55 1 76 23 1.38
380 0.16 0.21 1.38 0.5 75 24 1.30
The relevant size of sieves
Sieve No. Size (mm)
4 4.75
8 2.36
16 1.18
30 0.6
40 0.425
50 0.3
100 0.15
200 0.075

(3)

(20)



Note: Complete the gradation chart and attach it with the exam paper.
(The co-ordinates should be identified in graph.)

10 -

0.01

0.1

Sieve Size (mm)




(a)
(b)

(<)

(a)

)]

(€)

(a)
(b)

()

Briefly describe the advantages and disadvantages of a VIP latrine. (5}

Does pour-flush latrine provide hygienic sanitation? Justify your answer. (4)
Also briefly explain the advantages and disadvantages of pour-flush technologies over (4)
simple pit latrine,

In an effort to discourage people from open defecation the local authority in a village (12)
offers pre-cast concrete rings of 1.0m diameter and 0.3 m thickness. Design a simple pit
latrine for an average family of 8 persons who uses water for cleansing. The ground
water table is below 6.0m. The latrine has to serve al least 4 years,

What are the basic differences between suspended and attach growth processes. Give (5)
examples of these treatment processes,

Draw typical bacterial growth pattern and indicate different phases, (5)
Which phase of bacterial growth is important for sewage treatment and why? (3
Explain the relation between food/microorganism ratio and biomass settling  (7)
characteristics with figure,

Calculate the effluent BOD from a trickling filter having a depth of 2 m and a (5)
recirculation rate of 120 percent of the flow. The influent BOD is 200 mg/L following

primary treatment. Laboratory determined value of k is 0.23. Also caleulate the BOD
removal efficiency of the filter.

SECTION -B
[Answer any 3 (Three) of the following 4 (Four) questions)

Define plumbing system of a building. What are the functions of plumbing in a building? (5)

A drainage area, having rain falls during four months of the year only, has an area of 15 (8)

ha, with 30 houses/ha. The area has the following surface characteristics:

» The average arca of the roof is 80 m*/house, with runoff coefficient of 0.9,

¢ The roads occupy 25% of total area. Impermeability factor for these roads could be
laken as 0.6.

* The remaining area is open space whose coefficient of runoff may be taken as 0.12,

(i) If the rainfall records show that the intensity of an ordinary rainstorm is 4.5 em/h,
what will be the discharge from this district?

(i) Determine the dry weather flow from the area if the population is 300 persons/ha and
the rate of water supply is 250 Iped.

(iii) Also find the ratio of storm sewage to dry weather flow and indicate the suitability
of separate sewerage scheme in the area in preference to combined sewerage scheme.

What are the basic components of Small Bore Sewerage (SBS) system? (2)
What are the basic differences between SBS and Conventional Sewage System (4)
Also write down the advantages of SBS over Conventional Sewage System. (6)



6. (a) Which type of bacteria is important for acrobic treatment of sewage? (2)
Briefly describe the role of bacteria in sewage treatment, (4)

(b) What are the functions of aeration in activated sludge process? (3

(¢) Design a waste stabilization pond system to treat 2000 m"/d of domestic sewage witha  (16)
BOD contribution of 400 mg/l. The mean temperature of the coolest month is 20°C and
25°C during irrigation season. It is desired that the final effluent can be used for crop
irrigation. Assume faecal coliform concentration in raw waste water to be 1x10* per 100
ml. The mcluimd effluent standards are FC < 1000 per 100 ml. Assume k and ky as 0.3 o
“and 2.6 d” respectively at 20 °C,

7. (a) What are the advantages and disadvantages of disposal for sewage effluent on land by (8)

irrigation?
(b) Briefly explain the importance of sludge management. (5)
Mention the methods commonly used for sludge treatment and disposal. (5)
(e} Describe the stages in anaerobic digestion of sludge: (7
8. (a) Explain the suitability of different types of pour-flush latrines. (3
Write down the most important processes occurred in a septic tank. (4)
(b) Write down the conditions where separate and combine sewer systems are suitable, (8)
Define — (i) Black water (ii) Grey water. (2)

(¢) Using the enclosed hydraulic elements diagram, determine the velecity and discharge in  (8)
a 24 inch diameter circular sewer when flowing half full and when the depth of flow is
equal to 10 inch. Given, n=0.013 and slope § = 0.015,

[Attach the diagram page (Figure 3) for this problem with your answer script]

Formulae:
¢ =[{', +rC. Y
4 l+r

V=04V 4,=15-03log(Pq), V,=107Pqy,
1, =30(1.035)"*", V;=05x10" P, V,=CxPxN

Q=FCIA

L=1LQ/V, L=10LQ /A,
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jl'! - Nr
L+ kyt Co kg )x (ke (14 k)

r

o = [NV Ne (1+ks ) (ke 1] = 13 /ky

koo = Kooy % (1.19) ™,

Kerer = Kaoey % (1.05) ™
V=1 486(R**S"*y/n,

D= {(2.16Qn/8)*

Residential
Area

e

Figure 1: For Problem | (b)
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40

120 42

140 44

160 46

180 48

15 200 50
16 220 52
17 240 54
18 260 56
19 280 58
20 300 60
21 300 62
22 300 64
23 300 66
24 300 68
225 300 70

Table 2: Design values for surface BOD loading rates for facultative ponds at various

11 112 21 272
12 124 22 292
13 137 23 3l
14 152 24 33l
15 167 25 350
16 183 26 369
17 199 27 389
18 217 28 406

19 235 29 424
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Section B
There are seven questions. Answer any 6 questions. (6x10 = 60 marks)

6. A clay stratum of thickness 9 m is located at a depth of 6 m below the ground surface (Figure 1). It is
overlain by fine sand. The water table is located at a depth of 2 m below the ground surface. For sand.
effective unit weight is 9.2 kN/m’, The moist unit weight of sand located above water table is 16 kN/m’. For
clay layer, saturated unit weight is 18.6 KN/m’. Compute the effective stress, the tomal stress and the pore water
pressure at the bottom of the clay layer. Also compute the total and effective stresses at the bottom of the clay
layer, if water level in the sand is suddenly lowered by 1.5 m. '

4
2m |, Sand (Moist) Vst 16 kKN/m*
7 —
am Sand Yottective= 9.2 KN/m®
am Clay Y= 18.6 kKN/m’
-

Figure 1

7. A circular area of diameter 3 m is loaded with a uniform pressure of 60 kN/m *.

(i) Calculate stress in the soil mass at depth 3.5 m below the centre of the loaded area.
(ii) Obtain the exact depth at which stress reduces to 10% of the applied stress.
[Influence chart for vertical stress under centre of circular area is attached.

8. (a) Classify the following soil according to Unified Soil Classification System. The properties of a subgrade
s0il (A) are found as follows:

Percent finer than 0.075 mm = 77%
Percent finer than 0.425 mm = 82%

Percent finer than 0.6 mm = 93%
Liquid limit = 63% & Plastic limit = 38%

(b) Compute the two important coefficients for classifying the following subgrade soil (B). Data are given
belaw: '

Percent of soil material in the pan = 4%

60% of the total soil material having a diameter less than 4.75 mm

30% of the total soil material having a diameter less than 1.18 mm

10% of the total soil material having a diameter'less than 0.3 mm

Liquid limit= 33% & Plastic limit = 32%



9. Find the magnitude and location of the active force (per unit width) on the retaining wall, shown in Figure
2. for the Rankine state.

You= 18.2 kKN/m’

7m ®=30";¢c=0 &

A4 .

Your= 19.3 KN/m’
bm

> | ®=35"

c=0

Figure 2

10. The following observations were made in a Standard Proctor Test.

Trial No. 1 2 3 4 5

Bulk Density (g/em’) 2.06 213 | 215 2.16 2.14

Water content (%) 12.85 14.28 | 15.65 16.86 17.89

Find the maximum dry density and optimum moisture confent.

11. A 2 m thick laver of compressible soil (normally consolidated) with an average initial void ratio of 1.02 is
subjected o a total overburden pressure of 150 kN/m®. Laboratory consolidation tests show that the equation

for the e-logpa'curve is
gy + Ag

e= gy— 0.125 log,g

A large structure at the ground surface increases the pressure in the compressible layer by 70 kN/m". The
coefficient of permeability of the soil was 25*10° mm/s.
(i) Determine the compression index, the coefficient of volume compressibility and the coefficient of

consolidation.
(i) Calculate the settlement of the layer due to the increased load,

12. Figure 3 shows a flow net for a steady-state groundwater condition that exists for a sheet pile cofferdam.
(i) Calculate pressurc head at point *A’. (ii) Determine the hydraulic conductivity of the ground if the flow rate
per unit length of the cofferdam is 2*10™ m’ /s/m.
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carries a maximum of 1250 vph m night-time. Design the lighting system
considering Tungsten source with mounting height of 45 fi and a mainienance
factor of 0.78. Draw the lighting layout.

Section B
(Answer any three questions)

a) ‘What is meant by sight distance, stopping sight distance and braking distance?

b) A crest vertical curve is 1o be designed to join 2 +4% grade with a -4% grade at 10
a section of a two-lane highway. The design speed of the highway is 55 mph,

Determine the minimum length of the curve.,

c) List important functions of shoulder. 6

a) A herizontal curve having a radius of 900 ft forms part of a two-lane highway 16

that has a posted speed limit of 35 mph. If the highway is flat at this section

determine the min distance the large billboard can be placed from the centerline of

the inside lane of the curve without reducing required SSD. Assume PR time 2.5

sec and friction factor 0.34.

If sufficient clear distance is not available, what alternative measure/ measures you

can take to place the billboard in the same area,

b} Shortly describe any three (3) of the following: 9
i} Glare recovery, ii) Cone of vision,
ii1) Skid Resistance, iv) Park and ride system

a) Illustrate the function of transportation in Economic and Social development of 10
a country,

b} What are the problems of urban transportation in Bangladesh?

¢) Briefly describe the factors affecting the development of Transportation System 10
ina couniry,

a) Draw a simple circular curve and show length of curve, long chord, backward 12

tangent, apex distance, deflection angle and mid-ordinate.

b) Two straight sections of a road intersect at an angle of 150", I the radius of 8

simple circular curve is 300m, find
i) the apex distance
ii) the tangent distance
iii) length of long chord and
ivl versed sine

¢) What are the main components that influence highway geometric design? 5



TABLES & FIGURES for Question 4 (§)

 TABLE | RECOMMENDED AVERAGE |LLUMINATION (LUMENS/FT)
Vehicular taftic’™ (vph)
Pedestrian L
teatfic' Very light Light Medium “Heavy
| (<150 vph) (150 - 500 wph) | (500 - 1,200 {1,200 vph)

| o vph)
| Heavy - 0.8 1.0 1.2
l h?eﬂtum - 0.6 0.8 1.0
| Ligh 0.2 D4 0.6 0.8
Notes: (1) Heavy: Asonmain business streel

Medium: As on secondary business streets
Light: As on local streets
(23 Night hour flow in both directions

TABLED ADIUSTMENT FACTORS FOR RECOMMENDED AVERAGE JLLUMINATION VALUES
Surface Reflectance Adjustment Faclors

3 % or less ]
10%% 1.0
20% or more 0.75

TABLE3 LIGHTING SOURCE CHARACTERISTICS

Source Types  Expected Life Lighting Efficiency Wattage
(hes) {Lumens/Wait) (Watt)
Tungsten 1000 8-14 Up te 1000
Fluorescent 6000 50-75 Up 10 250
Sodium G000 100 -120 Upto 160
Mercury 7500 20-60 Up 10 400

TABLE4 RECOMMENDED ARRANGEMENT OF STREET LIGHTING

Type of Arrangement Pavement Width
One side Width <= 30ft

[oth sides — Staggered 30f1 > Width <= 60ft
Both sides - Opposite Width > 601

FIGURE |

o s 1 15 1 5 ¥ 15 4 &5 5 55
Ralic * Rosd widthiMointing Helght

Note: Due to poor mainenance, the actual co-efficient of utilization is reduced by a factor usually
08 ie. taken as B0%),



4(a). Define: (i) Rigid boundary channel, (ii) Free board and (iii) Regime channel (6)
4(b). Using the Lacey method, design a stable alluvial channel when d = 5.0mm and Q = 20 m'/s. (8)

4(c).A lined channel (n = 0.025) is to be laid on a slope of 1 in 1000, The side slope of the channel is to
be maintained at 2.0H:1.0V. Determine the depth of flow in a triangular section with rounded corner to

carry a discharge of 4dm’/swhen the maximum permissible velocity is 2.0m/s. (i
Section B
Marks in this Section: 75
There are Four (4) questions in this section. Answer any Three (3).
5(a). Write short note on the following terms: (2x3=6)

i. Critical slope
ii.  Composite roughness
i, Conveyance.

5(b). Deduce the expression for normal depth in a triangular channel using Chezy formula. N

5(c).For a trapezoidal channel with b = 7 m, 2 = 2, n = 0.03 and Sy = 0.002, compute normal depth and
velocity if Q = 20 m'/s. (12)

6(a). Prove that the hydraulic exponent Tor uniform flow computation for a circular channel is given by
the following equation where conveyance is computed by Manning's equation, {12)
W
16y 58in ] :
3d, | (& - Sine)

.
@ x Sin -

-

6(b). A rectangular channel has a bottom width of 6 m, ¢ = 1.12, and n = 0.02. Determine the eritical
slope fory,=1m. (%)

6(c). Write down the steps for computation of flood discharge by slope-arca method. (5)



Tia), Explain why H1 and A1 profiles are physically not possible. (6)
T(b). Explain the behavior of flow profile when y—0. (5}

T(c). A rectangular channel 10 m wide and having a@ = 1.12 and n = 0.025 has three reaches arranged
serially. The bottom slopes of these reaches are 0.0035, 0.006 and 0.0085, respectively. For a discharge of
30 m'/s in the channel, sketch the resulting flow profiles. {9

7(d). What data or information is generally needed for computing a flow profile? (5)
8{a). Draw the possible flow profiles in the following serial arrangement of channels:

(i) Mild-Critical-Steep.

(1) Mild-Steep-Milder Steep. (2x5=10)

8(b). A trapezoidal channel with b= 6 m, z = 2, and Sy = 0.002 carries a discharge of 40 m*/s. A dam
constructed across the channel raises the water level 10 a depth of 5 m immediately upstream of it. How
far upstream or downstream from the dam will the depth be 4.90 m? Apply Direct Step Method. Assume
a=1.12,n=0.025, (15)




l"t'snhyem intervals (cm) (15-12) | (12:9) {9-6) (6-3) (3-1)
1Intcrisni:yela!arca[’km’) 92 128 120 175 85

Estimate the average depth of precipitation over the catchment.

(c) Draw the typical infiltration curve showing all the elements,

(a) Sketch the schematic diagram of energy budget method of estimating evaporation.

(b) Discuss the factors that affect the process of evaporation.

(¢) Rain gauge station S was inoperative for a part of the month since the rain gauge was
broken. At that month the rainfall recorded in the three surrounding stations P, Q and R were
9.7. 7.8 and 6.7 cm. If the average annual rainfalls for the stations P, Q, R, and S are 180,
155,95 and B0 cm respectively. Estimate the rainfall at station S.

{a) How to determine the precipitable water in a saturated air column?
{b) Describe the Horton's infiltration equation.

(c) Estimate the daily potential evapotranspiration from the following data using Penman’s

formulae:

(i) Slope of the saturation vs temperature at the mean air temperature =1.4 mm/*C
(ii) Net radiation = 5 mm of water per day

(iii) Relative humidity = 80%

(iv} Saturated vapour pressure e, = 5.34 mm of Hg

(v) Wind Velocity at 4 m height = 90 km/day

{vi) Psychrometric constant = 0.49 mm of Hg.

(5)

(5)

(10)

(10)

(8)
(5)
(12)
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5

6.

SECTION B
There are Four (4) questions and answer any Three (3) questions

() With the help of hydrograph describe the salient features of

(i) Perennial, (i) Intermittent, and (iii) Ephemeral streams (5)
(b} The ordinates of a 6-h unit hydrograph are as given below: (10)
Time (hr) 1] <) 6 9 12 15 I8 21 24 30
Ordinate of 6-hr 0 25 50 B5 | 125 | 160 | 185 [ 1725 160 | 110
Unit Hydrograph
{cumec)

IT two siorms, each of 6-hr duration and having rainfall excess values of 3 em and 4 cm
respectively, then calculate the resulting Direct Runoff Hydrograph. The 4-cm ER rain follows the

3-cm rain.

(¢} Rainfall of magnitude 6 cm and 4 cm occurring on two consecutive 4-hr duration on a  (10)
catchment of area 192 km® produced the following hydrograph of flow at the outlet of the
catchment. Estimate the rainfall excess and Q-index.

Time from start of Observed flow (m’/s)
rainfall (hr}

0 10
6 35
12 135
18 190
24 165
30 110
30 70
42 40
48 28
54 22
60 17
66 13
72 10

(a) Describe different methods of base flow separation.

(5)
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(b} The ordinates of a 2-hr Unit Hydrograph (UH) are given below. Determine the ordinates of an (10}
S-curve hydrograph and using this determine the ordinates of a 4-hr unit hydrograph.

Time (hr) 2-hr UH ordinates (cumec)
0 0
2 25
4 100
[ 160
B 190
10 170
= 12 110
14 70
i6 30
1B 20
20 6
22 ) il

(€} A basin has 400 km® of area, Basin length along the main stream = 35 km and distance from

(109
gauging station along the main stream opposite 1o the centroid =10 km. Regional constant C;= 1.5
and C;= 0.7. For this basin develop 3-hr synthetic unit hydrograph using Snyder's method.
7. (a) Derive the expression and different steps for reservoir routing. What data are-required for (5)
reservoir routing?
(b) Describe different methods of depth measurement. )

() The inflow and outflow hydrographs for a reach of river are given below. Determine the best

(15)
values of the Muskingum coefficient K and x for the reach.

Time (hr) Inflow (cumec) Outflow {cumec)
0 20 20
12 191 30

24 249 120
36 164 176
48 110 164
60 82 135
2 62 116
84 48 90
96 a2 68
108 28 52

8. ({a) Using 30 years data and Gumble's method the Nood magnitudes, for return periods of 100 and  (15)
50 years for a river are found to be 1200 and 1060 cumec respectively.
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(i) Determine the mean and standard deviation of the data used

(ii) Estimate the magnitude of a Nood with a return period of 500 years

{iii) What are the 80% confidence limits for this estimate in (ii)?

(b} The following data were collected for a 24 m width stream at a gauging station, A current

(10)

meter with a calibration equation V= (0.32 N + 0.032) m/s, where N= revolutions per second was
used to measure the velocity at 0.6 depth. Using mid-section method. calculate the discharge in

the stream.
Distance from lefi Depth, d (m) Current meter reading at 0.6d (m) below
bank (m) water surface
Rev Sec
0 0 0 180
2 0.5 B0 120
4 110 83 120
6 1.95 131 120
9 225 139 120
12 1.85 121 120 B
15 1.75 114 120
18 1.65 109 120
20 1.5 92 120
22 1.25 85 120 |
23 0.75 70 150
24 0 1] 0 _‘i
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REDUCED MEAN J, IN GUMBEL'S EXTREME VALUE DISTRIBUTION #

Na= -ﬁa.itﬂﬁ
N 0 1 2 i} 4 5 6 7 8 9
10 0.4952 04996 0.5035 0.5070 0.5100 0.5128 05157 [VEFFA] 0.5202 0.5220
0 0.5236 05252 05268 0.5283 05296 0.5309 0.5320 05332 05343 0.5353
k1] 0.5362 05371 0.5380 0.5388 0.5396 0.5402 0.5410 05418 05424 0.5430
& 05436 0.5442 0.5448 0.5453 0.5458 05453 0 5468 05473 0.5477 0.5481
50 0.5485 15489 0.5493 0.5497 0.5501 0.5504 05508 0.5511 05515 0.5518
60 0.5521 05524 0.5527 0.5530 0.5533 0.5535 05538 0.5540 03543 0.554%
70 0.5548 0.5550 0.5552 0.5555 0.5557 0.5559 05561 0.5563 0.5565 0.5567
-] 05569 0.5570 0.5572 05574 0.5576 03578 0.5580 0.5581 0.5583 0.5385
90 05586 05587 0.5589 0.5591 0.5592 0.5593 05535 0.5596 0.5598 0.5599
100 0.5600
REDUCED STANDARD DEVIATION 8, IN GUMBEL'S EXTREME VALUE DISTRIBUTION
N 0 ] T 3 4 5 & 7 ] ]
10 09496 0.9676 0.9811 09971 1.0095 1.0206 10316 Lol 1.0493 10565
o 1.0628 10694 10754 L0811 1.086¢ 10913 1 6961 1.1004 1.1047 1.1086
0 11124 11159 1.11%3 11226 11255 11285 11313 1.1339 11363 1.1388
40 11413 1.1436 1.1458 1.1480 1.1499 11519 1.1538 1.1557 L1574 1.1590
50 11607 L1623 1.1638 1:1658 1.1667 1.1681 1.1696 L1708 LIt L17M
0 11747 11759 LATT0 11782 11793 11802 11814 11824 11824 1.1844
70 1.1854 L1863 L1873 1.1881 1.1880 1.1898 1.1906 11915 11923 11930
80 1.1938 11945 1.1953 1.1959 1.1967 1.1973 1.1980 1.1987 11954 1.2001
90 1.2007 12013 1.2020 12026 1.2032 1.2038 | 2044 1.20a% 1.2055 1.2060
100 1.2065 s
c in per cent 50 68 80 %0 95 99
fie) 0.674 1.00 1.282 1645 1.9¢ 2.58
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Work Budgeted Value | Percentage | Estimated Actual Cost Overrun
package | Time Cost | Complete Cost Cost {Under-run
A 4 4000 100% 4500
B 5 3500 100% 2500
[ 6 4500 100% 4000
D 3 2500 100% 3000
E 3 1000 30% 1000
F 7 15000 40% 7800
G ) 1500 100% 1200
H 5 8000 25% 1500

6. A factory purchased 3 years ago for $65,000 is harder to maintain than expected. It can be sold
now for $15,000 or kept for a maximum of 3 more years, in which case its operating cost will
be $20,000 each vear, with a salvage value of $9,000 two vears from now. A suitable
challenger will have a first cost of $60,000 with an annual operating cost of $5000 per year
and a salvage value of $15,000 after 5 vears. Interest rate is 10%.

Determine the values of P, A, n, and 8 for the defender and challenger. What is the decision?

(8)

7. (a) What do you understand by six-sigma? Describe general goals of six-sigma. {3}
(b) What is LTM? When LTM is preferred? (2)
(c) What is meant by inventory? Write down the objectives of material management. (3)

8. A software development firm has estimated the following time for its activities.

Activity | Precedence | Optimistic Most Pessimistic | Expected | Variance
Time likely Time Time
Time
A - 5 7 9
B - 4 10 16
= A B 6 7 11
D B 4 [ 8
E C 4 7 7
F C,D 3 5 7
G E.F 5 6 7z

Draw the network diagram and find the eritical path. How much will be the duration for
software development? The company has quoted 32 days for the project to the customer.
What is the probability for this project that can be completed in 32 days or less?

(10)
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z 0.09
-3.4 0.0002
-3.3 0.0003
-3.2 _0.0005
=3.1 0.0007
-3.0 0.0010
=29 0.0014
-2.8 0.0019
=2.7 0.0026
=2.6 0.0036
-2.5 0.0048
=24 0.0064
-2.3 0.0084
=22 0.0110
=2.1 0.0]43
-2.0 0.0183
=1.9 0.0233
-1.8 0.0294
=17 0.0367
=1.6 0.0455
-1.5 0.0559
=1.4 0.0681
-1.3 0.0823
-1.2 0.0985
=1.1 0.1170
=1.0 0.1379
=-0.9 0.1611
0.8 0.1867
0.7 0.2148
0.6 02451
-0.5 02776
0.4 03121
0.3 03483
-0.2 0.3859
0.1 04247
=0.0 04641

R

ore Table-

0.08
0.0003
0.0004
0.0005
0.0007
0.0010
0.0014
0.0020
0.0027
0.0037
0.0049
0.0066
0.0087
0.0113
0.0146
0.0188
0.0239
0.0301
0.0375
0.0465
0.0571
0.0694
0.0838
0.1003
0.1190
0.1401
0.1635
0.1894
02177
0.2483
02810
0.3156
0.3520
0.3897
0.4286
0.4681

0.07
0.0003
0.0004
0.0005
0.0008
0.0011
0.0015
0.0021
0.0028
0.0038
0.0051
0.0068
0.008%
0.0116
0.0150
0.0192
0.0244
0.0307
0.0384
0.0475
0.0582
0.0708
0.0853
0.1020
0.1210
0.1423
0.1660
0.1922
0.2206
0.2514
0.2843
03192
0.3557
0.3936
0.4325
0.4721

0.06
0.0003
0.0004
0.0006
0.0008
0.0011
0.0015
0.0021
0.0029
0.0039
0.0052
0.0069
0.0091
0.0119
0.0154
0.0197
0.0250
0.0314
0.0392
0.0485
0.0594
0.0721
0.0869
0.1038
0.1230
0.1446
0.1685
0.1949
0.2236
0.2546
0.2877
03228
0.3594
0.3974
0.4364
0.4761

arl value co

0.05
0.0003
0.0004
0.0006
0.0008
0.0011
0.0016
0.0022
0.0030
0.0040
0.0054
0.0071
0.0094
0.0122
0.0158
0.0202
0.0256
0.0322
(.0401
0.0495
0.0606
0.0735
0.0885
0.1056
0.1251
0.1469
01711
0.1977
0.2266
0.2578
0:2912
0.3264
0.3632
0.4013
0.4404
0.4801

nd

0.04
0.0003
0.0004
0.0006
0.0008
0.0012
0.0016
0.0023
0.0031
0.0041
0.0055
0.0073
0.0096
0.0125
0.0162
0.0207
0.0262
0.0329
0.0409
(1.0305
0.0618
0.0749
0.0901
0.1075
¢1271
0,1492
0.1736
0.2005
0.2296
0.2611
0.2946
0.3300
0.3669
0.4052
0.4443
0.4840

0.03
0.0003
0.0004
0.0006
0.0009
0.0012
0.0017
0.0023
0.0032
0.0043
0.0057
0.0075
0.0099
0.0129
0.0166
0.0212
0.0268
0.0336
0.0418
0.0516
0.0630
0.0764
0.0918
0.1093
0.1292
0.1515
0.1762
0.2033
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0.2643
0.2981
0.3336
0.3707
0.4090
0.4483
04880

0.02
0.0003
0.0005
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0.0013
0.0018
0.0024
0.0033
0.0044
0.0059
0.0078
0.0102
0.0132
0.0170
0.0217
0.0274
0.0344
0.0427
0.0526
0.0643
0.0778
0.0934
0.1112
0.1314
0.1539
0.1788
0.2061
0.2358
0.2676
0.3015
03372
0.3745
04129
0.4522
0.4920

area below z scor

0.01
0.0003
0.0005
0.0007
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0.0018
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0.0034
0.0045
0.0060
0.0080
0.0104
0.0136
0.0174
0.0222
0.0281
0.0351

0.0436

0.0537
0.0655
0.0793
0.0951
0.1131
0.1335
0.1562
0.1814
0.2090
0,2389
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0.3050
0.3409
0.3783
04168
0.4562
0.4960

0.00
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0.0005
0.0007
0.0010
0.0013
0.0019
0.0026
0.0035
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0.0062
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0.0287
0.0359
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0.0548
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0.1151
0.1357
0.1587
0.1841
0.2119
0.2420
0.2743
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0.3446
0.3821
0.4207
0.4602
0.5000
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0.1
0.2
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0.4
0.5
0.6
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0.3
0.9
1.0
L1
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1.4
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1.7
1.8
1.9
2.0
2.1
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2.5
2.6
2.7
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3.0
3.1
3.2
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0.5000
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0.8159
0.8413
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0.5517
0.5910
0.6293
0.6664
0.7019
0.7357
0.7673
0.7967
0.8238
0.8485
0.8708
0.8907
0.9082
0.9236
0.9370
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0.9875
0.9904
0.9927
0.9945
0.9959
0.9969
0.9977
0.9984
09988
0.9992
0.9994
0.9996
0.9997

0.05  0.06
0.5199 0.5239
0.5596 0.5636
0.5987 0.6026
0.6368 0.6406
0.6736 0.6772
0.7088 0.7123
0.7422 0.7454
0.7734 0.7764
0.8023 0.8051
0.8289 0.8315
0.8531 0.8554
D.8749 0.8770
0.8944 0.8962
09115 09131
0.9265 0.9279
0.9394 0.9406
0.9505 09515
0.9599 0.9608
0.9678 0.9686
0.9744 0.9750
0.9798 0.9803
0.9842 09846
0.9878 0.9881
0.9906 0.9909
0.9929 0.9931
0.9946 0.9948
0.9960 0.9961
0.9970 0.9971
0.9978 0.9979
0.9984 0.9985
0.9989 0.9989
0.9992 '0.9992
0.9994 0.9999
0.9996 09996
(.9997 0.9997
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0.7794 0.7823
0.8078 0.8106
0.8340 0.B365
0.8577 0.8599
0.8790 0.8810
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09418 0.9429
09525 09335
09616 0.9625
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0.9808 0.9812
0.9850 0.9854
0.9884 0.9887
09911 0.9913
0.9932 0.9934
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0.9962 0.9963
0.9972 0.9973
0.9979 0.9980
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0.09
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0.6517
0.6879
0.7224
0.7549
0.7852
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0.8389
0.8621
0.8830
0.9013
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Interest Rate 10.00%
n FIP PIF AF AP FIA PiA _ AIG PIG n
1 1.100 08081 1.0000 1.1000 1.000 0908 0.000 0.000 1
2 1.210 0B264 04762 0.5762 2100 1736 0476 0826 2
3 1.331 07513 0.3021 04021 3310 2487 08937 2328 3
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4.

(n) Using General Bearing Capacity Equation (GBCE), design the size of the square footing for the
conditions as shown below. Use a factor of safety of 2.5 and B=2 Dy,

Dy :
l f C=800psi ¥ = 100Pcf
LEAN CLAY - - | —T— @ =20" Yo ™ 120 Pel
' ¥ i { o Ya = 80 Pef
a1
L | R (A
' ==

(b) An eccentrically loaded rectangular footing is shown below. Determine the allowable load that
the foundation can carry. Use Meyerhol's effective area method. Use FS = 2.5, Use L=1.5B.

} |
T T T
(a) Write down the factors considered in general bearing capacity equation which were not
considered in Terzaghi's bearing capacity equation.
(b) Determine the sizes of a trapezoidal foundation for the conditions shown below (g, = 1.25 1sf)

Py =300k }_p,=znnk

- 10’ 8 | 1_2_’ y

{e) The plan of a mat foundation with column loads and dimensions is shown in the figure below.
Caleulate the soil pressures at points a, b and ¢ and at the geometric centroid of the foundation (All
the columns are of 12 by 12 inches in size).

11



3. () Depict and write short notes on general and local shear failure pattems for shallow foundation. 6

{(b) A footing designed as per allowable bearing capacity based on shearing failure is shown in the 14
following figure. Estimate settlements for both sand and clay layers. Use g, = p = 2.4 ksf .

factor of safeties for end bearing and skin resistance.

L2517

Fine Sand, Nq* =30

Laboratory Test Results
Depth of Conselutation
Tiest Samphs = 13" below EGL ;
€, =085 7
‘ P]I
e |
vation 1
+i+ 0.00 R v | Lo
—_— Normally : SaliNl}
log (p) Cansolidared soil : ¥ =110 Pef
S0 — | Yo =95 Pcf
Depih of Consolsdation f B=5ft Yo = 1224 Pef
Test Sample = |8 below EGL L=i101 E =200 ksf
€= 0.65 100 f
H FAT CLAY
: ¥ =103 Pef
€ ! va=92 Pef
H Yiu™ 112.4 Pel
-1601% : 3
' LEAN CLAY
; You = 122.4 Pef
-200ft i ¥
el P |
og (p) pe’ = 1200 psr : :M.?'D
6. (a) For the following condition, calculate the allowable capacity of a single pile. Assume reasonable 10
factor of safeties for end bearing and skin resistance,
l Pan 400 mm dia bored conerete pile
EGL - / _
W
Sm 4 Clay
: Nouny = 8 =7 GWT
Saturated Clay
5
" Ny =13
4
10 m Soturated Clay
Moy ™ 12
=
Saturated Clay ; Navg =10
(b) For the following condition, calculate the allowable capacity of a single pile. Assume reasonable 1

LIx LM pre-cast concrete driven pile | |

£ 0 e
W
¢'= 30 degrees; v, = 14 kN/m’ -* _——— g 'T__'?
Vi = 17 KN/m”, y= 15 kN/m’ IT"
Saturated Silty Fine Sand, Ng* =80
1600t

@'= 12 degrees; v, = 16 kKN‘m’
Yo = 17 KN/m"; y= |9 kN/m'




7. (a) What do you understand by shallow and deep foundations? Categorize shallow foundations.

Draw sketches of different combined footings, Also categorize pile foundations. No description is
required.
(b) Draw arrangement of group piles for the following sets of piles.

(i) Triple row for a wall (ii} 10 piles

(<) For fully compensated condition, if the depth of a mat foundation is 30 ft below EGL, determine
the number of stories that could be built considering uniform per floor load as 200 psf.

Dry LAY ¥ = 108 Per
. T = 110 Pef
el T Ya= 100 Per
Slil-T ¥ = 110 Pel
.iéon : Yo = 115 Pefl
Yo = 90 Per
= 105 Pel
SILTY SAND 1 il
i Yo ™ 112 Pel GWT
S2EOf t
Suturated SAND
-320R =
Subsurface Soil Stratigraphy

(a)  Categorize (with sketch) conventional retaining walls, Write a short note on gravity retaining
wall.

(b) Determine the factor of safety (stability) against the failure arcs through the slope for the slope
as shown below,

;.::;:gr:; Segment No, Area () Arm (i)
Average SPT Blow Count, N= 6 ; _-:f_g =
Unit Weight = 110 pef 3 = TE
LAYER 11: - E] =
Clay B e 13.2
Average SPT Blvw Count, M= 12 § = =
Unit Weight = 115 pef 7 . =
LAYER ks == 1o be calculated
Clay
Average SPT Blow Count, N = 16
Linit Weight = 120 pef
&n' | 24 |
p— —
...... u-c.

Soction of : | 4 ’
Contlnuous C:ﬂcrrll' @ M | ;: ?
o= 150 i’ |
— t
18 h W | @- LAYER 11
i © e A
AT AR A . w A
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APPENDIX
Parameter for 60% Energy Correction For Field SPT
E.. = Hammer Efficiency {Donut + Cathed) =0.55t0 0.60
Cgx = Correction for Borehole Diameter = 1.0 (For Dia 2.5" =4.5™
=1.05 (For Dia of 6™)
= |.15 (For Dia 8")
Cs = Correction for Sampler = |0 Standard Sampler
= 1.2 Sampler Without Liner
Cg = Correction for Rod Length =0.75forL.=(3-4)m
=0.85 for L=(4-6)m
=095 forL=(6-10) m
=10 forL>10m
Relevant Empirical Correlations
_ 2000 100
CFy = [ ) (Ok'isinpsf) CF= O (0. is in kPa)
C, = (Quae’2)

Qine = 300 Ny (Qunc in psf)

"= 15 + 3/ 20N\ (¢ is in degree) ) R
s SR, T R

il

g

.

= = "

x e - -
.

BEARING CAPACITY OF SOIL

(A) TERZAGHI'S ULTIMATE BEARING CAPACITY EQUATIONS
Applicable For Dense/StifT Soil Considering General Shear Failure

c-part q-part P-part
_A.__p. ——  f———,

qu= L3N+ g Ny + 04y, BN, {For Square Foundation)

qu= 13N+ gy N+ 0.3 3,BN, (For Circular Foundation)

Gu= ¢Ne+ geNg+ 0.5 y BN, (For Strip Foundation)
St e, SHE LS J

Table: Temglhi‘s Bearing Capacity Factors (General Shear Failure)

¢’ (degree) N, | N, ' N,
o | 57 | 10 j 0.0
71 9.61 I 2.69 , 0.56
20 . 17.69 : 144 | 3.64
30 it16 _ 2246 | 19.13

35 5775 _ 41.44 . 4541
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B) TERZAGHI'S MODIFIED ULTIMATE BEARING CAPACITY EQUATIONS
Applicable For Medium Dense/Stifl Soil Considering Local Shear Failure

gy = 0.867 c'N,"+ qaV," + 0.4 3,BN, ' {For Square Foundation)
gu= 0.867 ¢'N."+ qaN,” + 0.3 y, BN,’ (For Circular Foundation)
gu= 0.67cN+ qiN,”+ 0.5y, 8BN,’ (For Strip Foundation)

Ny N;'y N, = Terzaghi's Modified Bearing capacity factors (for local shear failure) that are
functions only of the soil friction angle ¢’

Table: Terzaghi’s Bearing Capacity Factors (Local Shear Failure)

o' (degree) N.’ W N ! ‘

o | sz | 10 [ 00

| B (N g2 194 1 024

, 20 | nass e8| Lz |
30 I 189 831 | 4.39 |
g5 1. anws | _ agas -  $38

{(C) THE GENERAL BEARING CAPACITY EQUATION

qu= N FoFyFy + qiN, Fys FQu Fyy + 05y,BN, F,, Fyy Fy
F.. F,, F, = Shape Factors

P;.F‘.FF th Factors

Fy = Inclination Factors

Tnhk: General Bearing Capacity Factors

¢’ N N, N,
0 5.14 1.00 0.00
10 8.35 247 1.22
20 | 14.83 6.40 5.39
26 22.25 11.85 12.54
28 25.80 14.72 16.72
30 014 | 1840 22.40
32 3549 | 23.18 3022 |
34 42.16 29.44 4106 |
Sh a
Fo= 1+ fm} (N/N)
Fy= 1+(B/L)tan ¢’
F, = 1-04(B1)
Where L = Length of the foundation (L>B)
Depth Factors
ForD¢yB<or=1
Fu= 1+04(D/B)
Fa= 1+21an ¢’ (1 =sin¢') (D/B)
.FH = |
For D/B =1

F, | +0.4 an'(D/B
F: = | IE lﬂ:la; EW s)m ¢') n(D/B)

= ]
Tﬁc factor tan'(Dy/B) is in radians.

Inclination Factors
Fo= Fu= (1 -gn0"y
By = (1-f¢) , - ;
f = Inclination of the applied load on the foundation with respect 1o the vertical



(a) The total traffic on a two lane two way (or the overall design life was found to be  (18)
4x10° ESAL in both direction. Design the minimum thickness of flexible
pavement (i.e. thickness of different layers) according to AASHTO flexible
pavement design method considering the following conditions.

Given:

Sub grade soil CBR value is |

Reliability is 90%

Overall standard deviation is 0.45

Design serviceability loss is 1.5

Available material:
- Hot mix asphalt surface concrete (a, = 0.4)
- Crushed stone base course (a;= 0.14, my= 0.4 and E;= 30 ksi)
- Crushed stone sub base (a;=0.1, m;= 0.9 and E; = 14.5 ksi)

Note: Use attached figure.

(b) Write short note on AASHO road test. What is drainage modifying factor? (5+2)

(a) Check the adequacy of the thickness of a lane of cement concrete rigid pavement  (22)
in a rural interstate highway which can be used to carry the following expecied
loading of heavy vehicle over the design period of 20 years. Combined k of the
subgrade and 4 in. untreated subbase was taken 1o be 130 Ib/in’. The modulus of
rupture of the concrete is 650 Ib/in’. Assume doweled joints and no concrete
shoulder. Consider 9.0 in as the only trial thickness. (LSF =1.0)

Note: Use attached figures and tables.

Axle load, kips Expected repetitions
30 7,000
: 28 12,000
ks 26 28,000
i 24 30,000
2 50,000
52 25,000
g 48 40,000
a4 50,000
(b) What are the design eriteria of PCA design method? (3)

(a) Draw the qualitative curves found from the Marshall method of design. What is  (8+1+3)
VFA? If the ADT and ADTT is 10000 and 15% respectively, find out the total
number of the trucks for a 4 lane rural interstate highway with projection factor of
1.6 for 20 years. Assume value if required.

(b)  Write down the basic assumed conditions behind Asphalt Institute Method. What (5+2+6)

are the uses of Asphalt? Describe the design factors for the design of concrete
pavement by the PCA method.
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3.

a) Define crop period and base period. Derive the relationship between duty
and delta for a given base period.
b) A stream of 130 liters per second was diverted from a canal and 100 liters
per second were delivered to the field. An area of 1.6 hectares was irrigated in
8 hours. The effective depth of root zone was 1.7 m. The runoff loss in the
field was 420 m”. The depth of water penetration varied linearly from 1.7 m at
the head end of the field to 1.1 m at the tail end. Available moisture holding
capacity of the soil is 20 cm per meter depth of soil. Irrigation was started at a
moisture extraction level of 50% of the available moisture,
Find out the following:

* water conveyance efficiency

= water application efficiency

s water storage efficiency

« water distribution efficiency

a) Draw the schematic diagram of soil-water-plant relationship.
b) Graphically demonstrate the following (in one figure):
Capillary water
Hygroscopic water
Optimum meisture content
Readily available moisture
Permanent wilting point
Field capacity
¢) After how many days will you supply water to soil in order 1o ensure
sufficient irrigation of the given crop, if,
» Field capacity of the soil =28%
Permanent wilting point = 13%
Dry density of soil = 1.3 gm/ce
Effective depth of root zone = 70 cm
Daily consumptive use of water for the given crop = 12 mm
Readily available moisture is 80% of the available moisture.

" & & & @

a) Explain free board and berms. What are the purposes of berms?
b) Define diversion head works. Draw the layout of diversion head works.
¢) Draw the layout of an irrigation canal network,
d) The cultivable command arca of a watercourse is 1200 hectares. Intensities
of sugarcane and wheat crops are 20% and 40% respectively. The duties for the
crops al the head of the watercourse are 730 hectares/cumec and 1800
hectares/cumee respectively.
Find out the following:

o the discharge required at the head of the walercourse

o determine the design discharge at the outlet, assuming a time factor

equal 1o 0.8,

Page2of3
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6. a) Define weir and barrage with neat sketch. 2.5
b) What is groyne? Explain different types of groyne with neat sketch. 3.5
¢) Design an irrigation channel with the following data (two trials are required): 12
e Full supply discharge = 6 m"/sec
* Rugosity coefficient (n) = 0L0225
o Critical velocity ratio (C.V.R)(m) = 1
* Bedslope=1 in 5000
Assume other reasonable data for the design.

SECTION B
MARKS: 28

There are THREE (3) questions. Answer guestion no. 02 (COMPULSORY) and any
ONE (1) from the rest. (Assume any missing data.)

I. a) Draw the average monthly discharge hydrographs for Ganges River (at -
Hardinge Bridge) and Brahmaputra River (at Bahadurabad) for the period
1956-1979.

b) Based on the hydrographs for the Ganges and Brahmaputra, explain the 3
flood-prone season for Ganges and Brahmaputra rivers basins.
¢) Write six reasons why transboundary cooperation is needed for increasing 4

food production and mitigating and minimizing floods hazards wlong the
Ganges and Brahmaputra rivers basins inside Bangladesh,

2. a) What is Integrated Water Resources Management? Describe Dublin 4
principles (1992} of water resources management.
b) Explain internationally accepted water law principles dealing with the i)
management of international water resources shared by two or more
countries.
¢) For effective and peaceful management of TEESTA river basin, shared by 6

Bangladesh and India, which three water law principles are most important in
your opinion? Justify why these three principles could be heneficial for both
Bangladesh and India for reducing water conflict, increasing irrigation and
mitigating floods hazards along TEESTA river basin,

3. a) Graphically show the different components of unificd city flaod management. 3
b) Deseribe how air lift pump works with neat sketch. i
e) A centrifugal pump is required to lift water at the rate of 150 liters/sec. 6

Calculate the brake horse power of the engine from the following data:
s Suction head =5 m

Delivery head = | m

Coefticient of friction = 0.01

Efficiency of pump = 75%

Diameter of pipe = 15 ¢m
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Course Title: Chemistry

The University of Asia Pacific
Department of Civil Engineering
Final Examination Fall 2013
Program: B. Sc. Engineering (Civil)

Time: 3 Hours Full Marks: 150

Course Code: CHEM 111

s

a)

b)

a)

b)

n)

b)

a)

Section-A
There are FOUR questions in this section. Answer any THREE.

What is internal energy (E)? Discuss the internal energy profiles for the progress
of chemical reactions.
Prove mathematically that AQ = mecAT (symbols have their usual meaning)

What is enthalpy (H)? How is it related with internal energy (E)?
The heat of combustion of carbon mono oxide at constant volume at 17°C is -
283.3 KJ. Calculate its heat of combustion at constant pressure

[ Given that, CO (g)+ ¥ Oz (g) — CO; () ]

What is associated liquid? Explain various bonding in the associated structure of
water.
Discuss the *Structure ~Froperty' relationship of water molecule.

Why CH, and AgCl are insoluble in water?
How water chemically interacts with non-metals and metal carbides?

What is ‘acid rain? Discuss the possible chemical phenomenon for the formation
of acid rain.

Describe the various chemical steps for the formation and depletion of ozone ()
in the atmosphere.

Briefly describe the common impuritics that are present in natural water.
Discuss coagulation process in removing the fine impurities from water.

=)
e
X

()

Write notes on: 13:
i) Heavy water
ii) Break point chlorination

Section-B
There are FOUR questions in this section. Answer any THREE,

Distinguish between *true solution’, *suspension’ and “colloid’,
Mustrate a *colloidal system’, Classify colloids based on DP and DM.

=)
afy

L= -

=) o~



b)

a)

b)

a)

b)

Define ‘Hydrosol’, ‘Lyophilic’ and *Lyophobic’ colloids with examples. f
Describe *Bredig’s Are” method for the preparation of gold hydrosol, 6
State and explain *wet corrosion’. 6
Discuss the mechanism of wet corrosion that takes place in a ary cell. 7
Describe *atmospheric’ and ‘under water’ corrosions. 12
Distinguish between ‘monomer’, *oligomer” and *polymer’. f
Bricfly discuss ‘thermoplastic” and ‘thermosetting” polymers, 7
Discuss the chemical synthesis of melamine and epoxy resin. 12
Write notes on: 125%2=25

i) Dry corrosion
ii} Brownian movement of colloids



University of Asia Pacific
Department of Civil Engincering
Final Examination Fall 2013
Program: B.Se Engineering (Civil)
Course Title: Basic Electrical Engineering Course No. ECE 201 Credit Hours: 3.00
Time: 3.00 Hours Full Marks: 150

[ There are Eight questions. Answer any Six. Figures in the right margin indicate marks]

I. .  Describe the hysteresis loop of a ferromagnetic material. Explain it with & B-H curve, [12]

b.  Determine the current 1 required to establish a flux of 1.5 x 107*Wb in the section of the core  [13]
shown in figure 1(b)

Sheet steel

1.2 % lr*Mp

lhe ™ oy = 02 m
fiy = 003 m .
Crods-sectional area = 6 = 107" v throughour

Figure 1(b)

2. u. Derive the voltage-current relationship for the capacitor and from this derive the equivalent [13]
capacitance for the parallel connection capacitors,

b.  Determine ¥ and i, and the energy stored in the capacitor and inductor in the circuit of shown in [12]
Figure 2(b) under dc conditions:
0 _L

4A (I) o "H 2F

0.25H

Figure 2(h)
3. a. Find the phase angle between i, = —4sin (377t + 25%) and i> = Scos (377t — 407). Docs i [10]
lead or Ing i3?
b Deterimine V,(t) in the circuit shown in figure 3(b) [15]

}



b

ﬁ“\.ﬂ\/\' | ' |
600 :

20cos(41-1 5";@ '“mF vo -:511

Figure 3-:1:'}

a.  If v(t) = 120 cos(377¢ + 45%) V and i(t) = 10cos(377t — 109 A. Find the instantancous [12]
power and the average power absorbed by the passive linear network.

b. A series connected load draws a current {(t) = 4 cos(100mt + 10°) A when the applied voltage  [13]
is v(t) = 120 cos(100mt — 20°) V. Find the apparent power and the power factor of the load,
Determineg the element values that form the series-connected load.

a.  State Maximum Power Transfer Theorem and prove it. And also show that the expression of [15]
maximum power transferred to the load is Py, = Y

4Ry
b.  Find the Norton equivalent circuit for the circuit shown in Figure S(b) [10]
a
mlA'A" | AN 9
r N 0 e
ISVi | T 602
= \/ <
| 4A
| | b
Figure S(b)
a.  Inthe circuit shown below, find v, { and the power absorbed by the 442 resistor. [10]

40

,——fv\m——— WA

s
20v() ,:, <<: 60
= j 162
Figure 6{a)
b.  Use source transformation to find ¥, in Figure 6(b) [15]
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*“v\ f’\r~
3A e % g m(l:

Figure 6(b)
a. Determine the voltages at the nodes of circuit shown in figure 7(a) [13]
| -
i
=% M VUV
0 80

O A4
{

Figure 7(a)
b.  Find Ry for the circuit in Figure 7(b) [12]
200
80 s |

Figure T{b)

. For the circuit in figure 8(a), find the branch currents f,, iy and iy using mesh analysis.
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Figure B(a)
b.  Determine the voltages V, and V; and the current I generated by the voltage source E; shown in
figure 8(h).
= EyG +18V
R, 512 Ri2>60 W
:’ 0 . E, =6V
W :
R; -
H4 [ ﬂ VE
-
Figure 8(h)
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University of Asia Pacifie
Department of Civil Engineering
Semester Final Examination, Fall-2013
Program: B.SC Engineering (Civil)

Course Title: Principle of Economics Course Code: ECN 201
Time: 2 Hours Full Marks: 50
Answer any five from the following questions:

1. (a) What are the features of monopoly ? Why monapoly is inefficient? %)

(b) In case of a monopolist: P=200-30, TC= 404

Find out the profit maximizing price and quantity for this monopolist. (3)
2. (a) What is GDP? What are the methods of calculating GDP? Explain, (8)
(b) Explain the problem of “Double counting”. (2)
3. (a) Calculate nominal GDP, Real GDP, GDP Deflator : Here, Base Year = 2001 (6)
Price of Orange. | Quartity of Price of Apple Quantity of
Orangg Apple
2001 150 15 145 10
2006 165 20 150 16

i. Estimate the Nominal GDP for 2001 and 2006. What is the Real GDP in 20067
ii. Find the GDP deflator for 2006.

(b) Show the differences between GDP Deflator and CPI. (4

4. (a) Suppose price of a consumer basket of goods in year 2000=260 and in 2010=195

Find the CP1 in 2010. What is the inflation rate for 20107 [Base Year= 2000] (5)
{b) Describe the causes of inflation. (%)
5. Explain different types of unemployment. (10}

6. Define: Monetary policy and Fiseal policy. What are the objectives of these policies? Show the
differences between them, (10)



University of Asia Pacific

Department of Civil Engineering
Semester Final Examination (Fall 2013)
Program: B. Sc Engineering

Year: 1st Semester: 1*
Course Code: HSS 101 Time: 3.00 Hours
Course Title: English Language | Full Marks: 50
*Marks are indicated in the right margin.
Section — A

Read the passage carefully and then answer the corresponding questions.

While I was walking along the road the other day I happened to notice a small brown leather
purse lving on the pavement, I picked it up and opened it to see if I could find out the owner's
name. There was nothing inside it except some small change and a rather old photograph-a
picture of a woman and a young girl abowt twelve years old, who looked like the woman's
daughter. I put the photograph back and took the purse io the police station, where I handed
it to the sergeant in charge. Before I lefi, the sergeant made a note of my name and address
in case the owner of the purse wanted to write and thank me.

That evening I went to have dinner with an uncle and aunt of mine. They had also invited
another person, a young woman, so that there would be four people at table. The young
woman's face was familiar, but I could not remember where I had seen it, I was quite sure
that we had not met before. In the cowrse of conversation, however, the young woman
happened to remark that she had lost her purse that afternoon. | at once remembered where |
had seen her face. She was the young girl in the photograph, although she was now much
older. Of course she was very surprised when [ was able to describe her purse to her.

Then 1 explained that I had recognized her face from the photograph I had found in the purse
My uncle insisted on going round to the police station immediately to claim the purse. As the
police sergeant handed it over, he said that it was a remarkable coincidence that 1 had found
not only the purse but also the person who had lost it.

1. Choose the best answer: 5x1=5
a. The purse which the writer found-

(i) was empty

(ii) had some money in it

(iii) had a few coins and a photograph in it

(iv) had an old photograph in it
b. The writer recognised the young woman because-

(i) he had met her somewhere before

(ii) she was the woman in the photograph

{1ii) she often had dinnzr with his uncle and aunt

(iv) she looked rather like the young girl in the photo
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1. Read the following passage and answer the questions that follow:

A snow leopard roars in the high mountains of Asia. A black rhinoceros gallops across the plains of
Africa. A grizzly bear hunts for fish in a North American river. A mother blue whale and her calf
elide through the deep waters of the ocean.All of these animals share the Earth with us. They
fascinate us with their beauty, their grace. and their speed. We love observing their behavior, and
learning more about their habits. But just loving them is not enough. All of these animals are
endangered. Many of them have died. and without special care. they may someday disappear from
the Earth.Why is it important to care for animals like these? One reason is to protect the balance of
life on Earth. Another reason is the beauty of the animals themselves. Each species of animal is
special. Once it is gone. it is zone forever. Africa was once filled with an abundance of wild animals.
But that is changing fast. One of these animals. the black rhinoceros. lives on the plains of Africa. It
has very poor evesight and a very bad temper! Even though the black rhino is powerful. and can be
dangerous, its strength can’t alwavs help it to escape hunters. Some people think that the rhino’s horn
has magical powers, and many hunters kill rhinos for their valuable homns. This has caused the black
rhino to be placed on the endangered species list. The elephant seems to represent all that is strong
and wild in Africa. It once had no natural enemies, but is now endangered—killed for its ivory
tusks. The fastest land animal. the cheetah. also lives in Africa. It too. is becoming extinct as people
take over more and more of the land that is the cheetah's natural habitat.Imagine Africa without the
powerful rhino. the gentle. intelligent elephant. or the lightning quick cheetah. Once they are gone,
they are gone forever, Wherever people are careless about the land. there are endangered species.
Grizzlv bears like to wander great distances. Each bear needs up to 1.500 square miles of territory to
call its homeland. Today, because forests have been cleared to make room for people. the grizzly's
habitat is shrinking and the grizzlv is disappearing. It joins other endangered North American
animals. such as the red wolf and the American crocodile.

In South America. destruction of the rain forest threatens manv anjmals. Unusual mammals, such as
the howler monkey and the three-toed sloth. are endangered. Beautiful birds like the great ereen
macaw and the golden parakeet are also becoming extinct. They're losing their homes in the rain
forest. and thousands die when they are caught and shipped off 1o be sold as exotic pets. The giant
panda of Asia is a fascinating and unique animal. Yet there are only about 1,000 still living in the
wild. The giant panda’s diet consists mainly of the bamboo plant. so when the bamboo forests die, so
does the panda. Unfortunately. it is people who cause many of the problems that animals face, We
alter and pollute their habitats. We hunt them for skins. tusks. furs. and homns. We destrov animals
that get in the way of farming or building. And we remove them from their natural habitats and take
them home as pets. What can vou do to help endangered animals? Learn as much as vou can about
them. The more vou know. the more vou can help. Make an effort to support zoos and wildlife
groups. Many zoos breed endangered animals. helping to ensure that they will continue to live on,
Contribute to groups. such as the National Wildlife Federation and the Sierra Club. that work hard to
protect animals. You can also be a smart shopper and never buy a pet that has been raised in the
wilderness. The world is made up of many living thines. and each thing is dependent on the others o
survive. If we allow even one species on Earth to become extinct. it has an impact on other living
things and changes our world. When we mention any endangered wild animals, let's hope that we
never again have to say, "Gone forever."

Now, answer the following questions: 01 x07=07
a) Why is it important 1o care for the wild animals?

b} What are the valuable animals of Africa?

¢) Why are the rhinoceroses and elephants killed?

d) Why is grizzly bear's habitat shrinking day by day in North America?

¢) What is happening with Asia’s most unique animal the giant panda?

f) How do humans cause many of the problems that wild animals face?

g) What can you do to help endangered animals?

2. Rewrite any ten of the following sentences using appropriate modal verbs: 0.5x 10 =05
a) He will probably pass the interview,
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There are two sections in the question paper namely “SECTION A" and "SECTION B You
have to answer from both sections according to the instruction mentioned in each section,

b

SECTION A

There are FIVE questions in this section. Answer ANY FOUR (4x20)

- “The nuclear family is sometimes called the two-generation family, whereas the

extended family is called a three-or-four-generation family.” - Discuss the
different types of family using your own experience of family life. Make a list of
the advantages and disadvantages of living in each type of family. 10+10

Define social survey. Carry out an imaginary small-scale social research using the
various sources, research methods and following the stages of a survey. 5+15

Describe and explain non-participant and participant observation in sociological
research. Explain their various strengths and limitations. 1248

Describe the main features of a democracy. How democracy differs from
totalitarianism and dictatorship? 5+15

How is culture socially transmitted? Explain the non-material elements of culture.
5+15

SECTION B

There are THREE questions in this section, Answer ANY TWO (2x10)

Explain the difference between quantitative and qualitative data.
Discuss with example the difference between ethnocentrism and counter culture.
What is the overall physical environment like in the over-urbanized cities?
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There are two sections in the question paper namel v "SECTION A" and "SECTION B". You

have to answer from both sections according to the instruction mentioned in each section.

SECTION A

There are FIVE questions in this section. Answer ANY FOUR (4 x 20)

I. Do you think that social difference between Hindus and Muslims and anti British movement
worked as a reason behind the partition of Bengal (1905/? Show the partition,

2. What was the background of Lahore Resolution? Was it Pakistan Resolution?

3. Describe the first phase of Language Movement,

4. What was Permanent sentlement? Was it good for the ranvals?

5. Do you think that Raja Rammohon Roy was a modern person? Explain on behalf of your answer.

SECTION B

There are THREE topics in this section. Write short notes on ANY TWO (2 x 10)

I. Rising of Bara Bhuiyas and their main centre
2. Shayesta Khan's conquest of Chittagong

3. Six Point programme



c. According to the context familiar means-
(i) common  (ii) known
(iii) famous  (iv) domestic

d. Where did they go to get the purse back?

(i) Owner's house (ii) Park

(iii) Police Station (iv) Writer's house
e. In the context, what can be the another way to say claim-

(i) pretend (ii) identify

(iii) ask for (iv) take

Section — B

2. Fill in any three (3) of the blanks with appropriate parts of speech. Ix2=6
a. Joy (clear) spoke to Sithi about his (horror) experience.
b. These are some (fresh) picked raspberries, look how
(softly) they are.
¢. In order 10 (strength) one’s mind, one must have (courage)
heart.
d. The (different) between you and me is that | am (energy)

and you are not.
e. The (origin) price of this phone is very (height).

3. Add either prefix or suffix with any five (5) of the following words and make a
sentence with each of the new words. 5x1=5

Dis-, -ion, -ive, Extra-, -ly Pre-, For-, -ance, Im-, -ical
Method, Act, Order, Partial, Give, Terrestrial, Express, Poor, Clear, Mature

4. Fill in any four (4) of the blanks with appropriate homophones conforming to their

respective IPA transcriptions. 4x1=4
i. The principal told us that we are not (/2'laud/) to sing the song

{/2'lacd/).

ii. Dip was boasting that he (/ei) almost {/eit/) pieces of pizen.
iii. How many times did [ say to (/rait/) the letter in the (frait /) way.
iv. Nasif (/raud/) a horse and went to the market by Brooklyn (/raud/).
v. | have never (/si:n/) such a beautiful " (/si:n/) in my entire life.

vi. Grandfather has been feeling (fwi:k/) since last (/wi:k),



5. Write two (2) sentences with any four (4) of the following words and their
homographs. 4dx1=4

Interest, Post, File, Poor, Over, Chest

6. The following excerpt has some misspelled words., Trace them out and write them
correctly. 10x0.5=5

Persuasion is the art of convincing someone to agree with your point of veiw. According to
the anceint Greek philosopher Aristotle, there are three basic tools of persuasion: ethos,
pathos, and logos. Ethos is a speaker’s way of convincing the audience that she is a credible
sorce. An audience will consider a speaker credible if she seems trastwurthy, reliable, and
sincere. This can be done in many ways. For example, a speaker can develop ethos by
explaning how much experince or education she has in the field. After all, you would be more
likely to listen to advise about how to take care of your teeth from a dentist than a
fierefightar. A speaker can also creat ethos by convincing the audience that she is a good
person who has their best interests at hart. If an audience cannot trust you, you will not be
able to persuade them.

Section — C
Answer any three (3) of the following questions. Each question carries seven (7) marks.

7. Compare and contrast between public university and private university. (250 words)

8. Write a paragraph describing a ‘Cricket Match® that you have witnessed recently.
{250 words)

9. Write a letter to your friend describing him/her about the cultural fair you have
enjoyed recently. (250 words)

10. Translate the following passage into English.

I TS I IE GE T mEml o7 B w9t e @ mfEm owy
afefie TFEG FEEE OF GF T TewE FM T W P 38 o sae
aife@ WeH @ forew Favm, “ww, ane AT 99 R o ww @b A
FACEH| TS F@EE FFYA AF61 AW o W Few, ‘A, TREE 6w A"
59 B FACT fEmd Tft@ & SF e fTew srve sREm WW a9 fvew
FAEE, @ TN @E?T TIE Y I, W Fadl @ 5@ oS3 % e
A AN AT O (G



b) Everyone has the obligation 10 respect their elders,

€) You are inviting vour friend for a lunch,

d) You don’t have the necessity to keep a seat for me,

e) Zia is able to run a marathon,

f) Thave the necessit ¥ to buy a vehicle of my own,

£) Perhaps [ wil) study Astrophysics in my higher studies.

h) You are seeking permission to drive the car,

i) My brother is able 1o convinee people just by talking to them for a few minutes,
i) You are suggested to do more practice if' you want to make it into the first team.

pronouns. Do not i J 0.5
x 10 =05

) Ben told me he ig coming on Friday, He May come on Sunday as wel),

b) It wasa holiday. All the shops and markets were open.

c) The fight was going out of hand, We had 1o leave.

d) 1 will not allow Youto leave. You have to te]l me where you are going.

€) Diana brought a blye bag with her. She was wearing matching blye shoes,
) That was my Father's card. [ lost it Yyesterday on my way home,

£) The mévie was very scary. We enjoyed it very much,

h) The bikers were tired. They urged to move on,

i) I rang the doorbell thrice. You opened the door,

1) Joya is the gir] I was telling you about, She lives in Chittagong,

K) I will show you how it is done. You cannot do it on your own,

4. Write single sentence definition of any Jive of the following: 01 x 05 =05
a) Courage (negation) b) Postpone {(synonym) c) Caleulator (function)
d) Fireman (Ffunction) ¢) Camel (class) ) Museum (description)

5. Write_ an g plication to vour Head of Depariment seekin TMIsSion 1o orpanize a debat
c:arnpct'hmn at gaur own dcpa}i:tomcnt. B o lif

ill rt i | tional Scj ir = 2014, f UAP Sci
Eﬂulé,ﬂmré!a lrlllikc?n Eamngﬂ r‘ﬂ:ﬂ lﬁ:gﬁeﬁ?a Science Fair - 20] As the convener o UA Scnc)bcg

7. The Inter Department Indoor Sports Competition of UAP has been held recently. As a reporter of

a national daily, write g news-report on the event for publication in your newspaper, 05
8. Write a paragraph on any one of the following (word fimit 130) 08
a) The Day You Will Never Forget b) Traffic Jam in Dhaka City
. Th i t by isit h t tiongl i
fhe 1o .‘:’f‘f of Oeisheng infor Crent s i fumber o EaE, thag analyze fhagqagl Par § n
available in the chart in Your own woﬁs.
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(Answer Question No. 3 & § and any four)

1.(a) Write down the 10 methods 1o motivate employees in an organization. (3)
(b) Describe some (at least 4) popular reward systems for motivating performance of an
employee in an organization. (3)

2. (a) What is meant by power? Describe the concept of *Political Power'. (2)
(b) What do you understand by authority? What are the three kinds of most influential
authorities that Max Weber has stated? Give brief description of those. (4)

3. Write short notes on: (2x6=12)

(a) Mission Statement

(b) Strategic Goal

(¢) Tactical Goal

(d) Operational Goal

(¢) Difference between Vision and Mission
() Difference between Dream and Goal

4. (4) Write the differences between Manager and Leader in a tabular form, (3)
(b) When do we prefer democratic leadership style? What is its limitation? (3)
5. (a) Why organizational control important? (3)
{b) Describe the demerits of three organizational controls in a tabular form. (3
6.(a) Write down the common misconducts in a organization. 1)
(b) Briefly describe the determinants of ethics from the following figure. 3
Eocta |
TEnicn
R—
| m ol i
s Eitics
|
Circe
7. (a) Describe Maslow's hierarchy of need theory, (4]

(b} Briefly write down Free Rein® leadership style. (2)



8. () What do you understand by Time Managemem? What is its purpose?

(b) From the Task List (Priority Matrix), Draw the figure with the legends of each block

...........................................

..........................................

and give brief description of activities for that block.
URGENT NOT URGENT

2

8 =

B | T T ——

-

E ------------------------------------------------------------------------------------

B e b e
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e

(6)

(8)
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mentioned in each section. |

SECTION A
(There are FOUR questions. Answer any THREE.)

. Consider the equation

(*) Y= 4342

(a) Which conic section is re presented by (+)?
(b) Find the equations of the tangent and normal 1o (+) at the point (—1,0).

(¢) Find the radius and centre of curvature of (+) at the point (—1,0).

- Carefully state and prove the fundamental theorem of caleulus.

. (a) Find the area below the curve ¥ =x,x€ [1,2] using the method of summation, and check

your answer by integrating the function explicitly.

3

x/2
(b) Evaluate / xsinxdr,
(i

Show that a circle of radius R encloses an area AR and has circumference 2aR.

TURN OVER

IS question paper,
th sections according to the instructions

1
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{N.B. - The figures in the margin indicate full marks. Thire are ta sections in the guestion paper namely
"SECTION A" and "SECTION B". Answer from both sections according o the instruction mentioned
fm each section |

SECTION A

re ueslions. Ans THREE

I. (a) Show that if the direction of axes being changed and the position of the origin remains 15
unchanged then the required transformations are given by the fallowing equations:
X =hLx+my+nz
¥ =lx +myy+nsz
z = lyx + myy+nyz

(b) 0A, 0B, 0C are three mutually perpendicular lines through the origin with direction cosines 10
Liymy ng; lsomg,nas by, my,ny and if 0A = OB = OC = a, then show that the equation of
the plane ABC is
(h+L+L)x+(m+me+m)y+(m +ny+n)z=a

=

(@) Define quadric surfaces. Show that the equation 3x* +y* +22° +3x +3y—4z2=0 10
represents an ellipsoid. Find its centre and lengths of semi-axes,

{(b)  Find the locus of the perpendiculars from the origin to tangent planes of the surface I5

2 oyt gz

atEta

=1

which cut off from its axes intercepts, the sum of whose reciprocals is equal to a
1
tant —.
constant
\?./{n} Find the equation of the locus of a point, the difference of whose distances from (-4,3,1) 10
and (4,3,1) is 6. :
(b) Find the equations to the tangent planes to 2x? — 6y? + 3z* = 5, which passes through 15
thelinex + 9y —3z=0and3x +3y + 62—5=0.

4. (@) Given three non-coplanar vectors @, b and ¢, Find an expression for any vector r in three 15
dimensional space. Also discuss the geometrical interpretation of scalar product of two
VECIors.
(b) Find the acute angle between the surfaces xy%z = 3x + 2% and 3x® =y + 22 =L atthe 10
point (1, —2,1).

Turn Over
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()

(=]

(a)

(b)

<)

i (@

(b)

(k)

(ch

SECTION A
tions W REE
Define Matrix representation of linear mapping.
Let G: R' — R? be a linear mapping defined by
Glx,y,z) = (3x + 2y — 42, x — 5y + 32). Then find the matrix representation of G with
respect to the following bases of R* and R?:

f={h=011),6=0,10),f = (100)) and g ={g; = (1.3). 95 = (2,5)} and also
verify that [G]{ [v], = [6(»)], ¥ v € R®.

Define Transition matrix. What are the differences between a linear operator and a linear
mapping?

Let {f; = (1.2).fz = (2,3)]) and [g, = (1.3). g2 = (1.4)] be two bases of B?. Then find
the transition matrix P and @ from {f},f:) to {g,9:) and from {gy,g9:] to {f..F:)
respectively. Also verify that P = g~%

LctA=[: _Ezlnndf(t]=t2-6t+13.5hnwﬂm1ﬁisammnf fie).
What do you mean by the Characteristic Polynomial of a matrix?

4 G 6
LutB‘-—([ 3 2).1’h¢ni‘ind

-1 -4 -3

(i) The Characteristic matrix;

(ii) The Characteristic equation;

{iii)  The Eigen values and the corresponding Eigen vectors of B. Also find an
invertible matrix P such that P~} 8P is diagonal.

In what conditions a linear map F: V' — U is said (o be singular or nonsingular?
Let T: B — R3 be defined by T(x,3) = (x + y,x — 2¥,3x + y).

(i) Show that T is nonsingular;
(i) Find a formula for T-1.

0o 1 0
Find the Eigen values of € = (u 0 1).
4 =17 8

10

Tum Over
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r

(a)

(b)

(a)

(b}

(a)

(b)

SECTION A

(i) Write down the general solution for conjugate complex roots.

(ii) Find the general solution of &% — 62 + 25y = 0,

T T . adly 4y =
Obtain the general solution of x e s e 4y = 2xinx.

3 i —ax. 24 w cosdx
Using Fourier integral, show that ™% = — |~ ==

- 2 2
Prove that e Fcosx = = [~ W 12)C0ME 4
w0 ut44

Define finite Fourier sine transform ofFix).

Find the finite Fourier sine transform of f (x) = x*.

0 if j # sand j, s are integers
Prove thatF (sinjx) = {n- ifj=s

ra b

{i) Define finite Fourier cosine transform of Frx).

(i) Find Fe(sinvx), v is a positive integer.

F
Obtain the finite Fourier cosine transform of f(x) = ’-; —x+

——di, a=>0, x =0

(3~5)

(18)

(10}

(15)

(3=7)

(15)



SECTION B
(There are FOUR questions. Answer any THREE. )

5. (a) Evaluate the improper integral /ﬂ (14 x)edv.

A

| v.t!d't'

(b) Using the substitution u = | — x°, or otherwise, evaluate j '
0

. (a) Split x'?—iz,%? into partial fractions.

3
(b) Evaluate ﬁ Berd

I T

et = [etan

{a) What is f?

{b) Integrating by parts, or otherwise, show that

bLh=="e*+nk-

1
(c) Evaluaie f xe %dx.
(i

. {a) Define the Gamma function I'(n}. For which n is it defined?

(b) Show that I'(n+ 1) = nl'(n). Hence show that, if n > 0 is an integer. then T(n+ 1) = n!

(¢) Using the substitution 4 = 2x, or otherwise, show that f_ e Ty =
0

It

10

1]

i4

8+



S5 @)

(b}

.6.’/ (&)

(b}

(b)

8. (a)

(b)

SECTION B
i TSW TH

Define line integral and surface integral of a vector function,

If F = dxzl = y2j + yzk, evaluate ﬂ F. 7 dS whiere S is the surface of the

cube bounded by x =0, x = 1,y=su.y= l,z=0,2=1,

Show that P.(Q x R) is in absolute value equal to the volume of & paralielepiped with
sides P, and R.

If A = (3% + 6y)i — 14y2] + 20xz°k, waluatef A.d?

from (0,0,00te (1,1,1) along the following pa[hscin e

() x=ty=tz=¢

(1) the straight lines from (0,0,0) to (1,0,0), then to (1,1,0) and then 1o (1.1.1).
Prove the law of sines for plane triangles using the concept of vectors.
State the Green's theorem in plane. Verify Green's theorem in the plane for

f(x)v + ¥*)dx + x*dy where C is the closed curve of the region bounded by
£

y=xandy=x*,

Define the gradient of a scalar function and the divergence of a vector function in
space,

Prove the following:

(i}V¢=r% if @ = In|r]
S N
{n}?w—-ﬁ |Fup—r
(i) Vr® = nr"—2p
v (=)=0
{iv) V. 5)=

The End

10

15



5. (a)
{b)

)

6. (a)

(b)

7. (@)

(b}

8. (a)

(b

SECTION B
are FO i Answ THR

What is meant by central tendency of data? Write down its characteristics. 5
What are the usual measures of central tendency? Which of them do you like most and 5
why?
For the frequency table given below £ = 3.68. 15
Find the two missing frequencies,

Valueofx: 0 1 2 3 4 5 6 7 Toml

Frequemcy: 2 - 11 23 29 - 12 3 100

Find out the Quartile Deviation and the Coefficient of Quartile Deviation from the 1%
following frequency distribution 1able:

Variable | Frequency

0-5 2

5-10 5

10-15 T

15-20 13
20)-25 21
25-30 16
30-35 8
35-40 3

Define the (i) Geometric Mean {ii) Harmonic Mean. 1]

Three families A, B, C have equal total monthly expenditure. The per capita expenditures
of these families are Tk 700, Tk.850 and Tk. 1090 respectively. Caleulate the per capita
expenditures of these 3 familics together.

Define Mean Deviation and Standard Deviation. Derive the working formula to caleulate 10
the Standard Deviation.
Calculate the Mean and the Standard Deviation for the following table giving the age 15
distribution of 542 members,

Age in vears 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-B0 | $0-90
No. of members 3 61 132 153 140 31 2
Also find out the coefficient of variation.

What is Conditional Probability? A Fair coin is tossed until a head appears or until it has 15
been tossed 4 times, Given that a head did not appear on either of the first two times, find
the probability that

(i) The coin was tossed 4 times:

(ii) The coin was tossed just 3 times.

Suppose that the amount of Cake(in hundred pounds) X that a certain bakery is able to sell 10
in a day is found to be a numerical valued random phenomena with a probability function
specified by the probability density function f(x) given by
Ax,for0<x <5
flx) =140 =-x), fr5<x <10
0, otherwise,
(i Find the value of A4 such that f(x) is a probability density function.
(i) What is the probability that the cake will be sold tomorrow is between 250 1o
750 pounds?

The End



(a)
(b)
(c)

(a)
(b)

(<)

(a)

(b)

(a)
(b)

SECTION B
There R ions i
Define Laplace transform of Fi).
Determine the Laplace transform of (i)tsinpt and (ii)tcosqgt.

State and prove the second shifiing theorem,

Write down the theorem of multiplication by powers of ¢ for Laplace transform.

Use the theorem of (a), prove that fuw tYe sintdt = 0.

Find the Laplace transform of [ 1<

dx.

. -1 1425 5 5
Find £ {m} . (use partial fraction)

Evaluate L_‘{R?:T:-‘l' (Use convolution theorem)

Prove that L(F"(t)} = s*f(s) — sF(0) — F'(0)
Apply Laplace transform to solve

d’y _dy i
m+2-&?+5_v—e sint

given that y(0) = 0,5 = 1 whent = 0

(6+6) i

(31
(12)

(10}

(10)

(15)



University of Asia Pacific
Department of Basic Sciences and Humanities
Final Examination Fall - 2013
Program: B.Sc¢ Engineering (Civil)

Course Title: Physics | Course Code: PHY-101 Credit: 3.00
Time: 3.00 Hours Full Marks: 150

[NB- The figures in the right margin indicate marks. There are two sections in the question
paper namely “SECTION A" and “SECTION B’'. Answer from both sections according to
the instruction mentioned in each section, ]

SECTION A

There are FO ions. Answer E

1. (a) Show that the total energy of the simple harmonic oscillator is £ =%H’. where the

symbols have their usual meanings.

(b) A particle executes simple harmonic motion and is given by the equation
y=|2sin[gl%'.+%}Cnlculale (i) amplitude, (ii) frequency, (iii) epoch, (iv)

accelerationatr = 5 5.

2. (a) Prove that the differential equation of a progressive wave is given by % ::r;" .

‘:U!

where the symbols have their usual meanings.

(b) Derive that for a particle executing simple harmonic motion, the acceleration at any
instant can be written as @ = -@"y , where the symbols have their usual meanings.

3. (a) Prove that the equation of Laplace’s correction to Newton's formula for velocity of

sound in gas can be written as V = E + where the symbols have their usual meanings.

(b) Discuss the effect of temperature on the velocity of sound in gas.

4. (a) Derive an expression for the Doppler effect in sound when observer is at rest and
source is in motion.

(b) Two trains traveling in the opposite direction at /00 km/hr each, cross each other while
one of them is whistling. If the frequency of the note is 800 Hz, find the apparent pitch
as heard by an observer in the other train:

(i) before the trains cross each other
(i) after the trains have crossed each other
Consider the velocity of sound as 340 m/s,

{Turn aver

Marks

15

10



SECTION B
There are FOUR guestions. Answer any THREE

5. (a) Prove that the moment of inertia of a solid sphere is EM R?, where the symbols have
their usual meanings. Draw the necessary figures.

(b) Deduce that the radius of gyration of a rotating body can be written as

i ‘w , where the symbols have their usual meanings.

6. {a) Derive that the moment of inertia of a uniform circular disk is %HRZ. where the
symbols have their vsual meanings. Draw the necessary figures.

(b) Show that the kinetic energy of a rotating body is given by the relation ;Ima , where
the symbols have their usual meanings.

7. (a) Considering that a ring hoops about its axis, derive an expression for the moment of
inertia of the ring. Draw the necessary figures.

(b) Prove that the perpendicular axes theorem for a plane lamina is expressed by the
relation
;2 = .r!.r + fx

where the symbols have their usual meanings,

8. (a) Show that the moment of inertia of a uniform rod is %HL", where the symbols have

their usual meanings, Consider that the axis of rotation passes through its centre and
draw the necessary figures.

(b) Obtain the following expressions:

(i) Angular momentum L = Jw
(i) Torquet = la
where the symbols have their usual meanings:

Marks

15

15

10

15

10

15



University of Asia Pacific
Department of Civil Engineering
Final Examination Fall 2013
Program: MCE (Civil)

Course Title: Analysis and Design of Tall Buildings Course Code: CE 6111
Time: 3 Hours Full Marks: 100

Answer all the questions. The figures in the right margin indicate full marks.

Part - A (Closed Book: 30 min.)

I.(a) Define tall building from structural engineer's point of view. (02)

(b)  Write down the assumptions of continuous medium method for the analysis of coupled  (05)
shear walls.

(¢) Discuss the advantages and disadvantages of suspended structure as a lateral load (05)
resisting system,

(d)  Write down the significance of relative stiffness parameter kaH in the analysis  (03)
of coupled shear wall structure.

(¢) How does the behavior of shear wall-frame structure under lateral load differ (10)
from those of shear walls and frames? Describe with neat skeiches.

Part - B (Open Book: 2 hrs. 30 min.)

The plan and elevation of a shear wall structure are shown in Fig. | and Fig, 2. (25)
respectively, The structure is 70 m high (20 stories, cach of 3.5 m height). The five

shear walls include two symmetrical pairs (Types | and 2) and a central core (Type 3).

T'wo change levels, A and B, divide the structure into three regions. The wall
dimensions and inertias are given in Table |, Determine the bending moment in wall

Type 2 at change level B due to uniform wind pressure of 1.5 kKN/m’. Assume
reasonable values of missing data, if any.

‘ESQLSD @ gls) (? @
S0 1 O

4 |
[________ ___j 40m =

Fig. 1: Plan of a shear wall structure

b
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University of Asia Pacific
Department of Civil Engineering
Final Examination Fall 2013
Program: MCE. Engineering

Course Title:Soil Mechanics | Course Code: CE 6401
Time: 3 hours Full Marks: 100

Section A
Answer any Four Questions.
{4x12=48 marks)

1. a) Draw a typical shear stress-shear strain curve for dense and loose sands. Show point of failure,

peak strength and residual strength on the diagram. 4
b) Discuss on three types of tri-axial test based on the drainage condition during the test. 6
¢) Draw the Mohr circle of unconfined compressive strength test. 2

2. a) Write the Mohr-Coulomb failure criterion in terms of total and effective stresses for sand and
clay. 4
b) A sample of stiff clay was tested in a triaxial shear test and found to have a cohesion ¢ of 200
kPa and angle of shearing resistance of 37°. What will be its effective compression strength if a
horizontal hole is made with zero confining stress and a water pressure of 220 kN/m?? 8

3. A boring log reveals that a thin layer of silty clay exists at a depth of 15 m below the natural
ground surface. The soil above this layer is silt having dry unit weight of 15.5 kN/m’ and moisture
content of 28%. The groundwater table is found to exist approximately near the ground surface.

Triaxial shear tests on the undmlurhed silty clay samples give the fullr.}mng results:
Ceu=48.3 kN/m°, Q= 13"and cy =414 kN/m?, Oear =237

Draw the soil profile and Estimate the shearing resistance of the silty clay on a horizontal plane at
depth 15 m from the ground level: (i) when the shear stress builds up rapidly and (ii) when the shear
stress builds up very slowly. 12

4. a) Write short notes on stress-controlled test and strain-conirolled test. 4
b) A specimen c:-f' fine dry sand, when subjected to a triaxial compression test, failed at a deviator

stress of 400 kN/m®. It failed with a pronounced failure plane with an angle of 24 to the axis of the

sample. Compute the confining pressure acting on the specimen . 8

5. a) Discuss with sketch: Volume change behaviour with shear strain for dense and loose sands
during a direct shear test. 4
b) Samples of a dry sand are to be tested in triaxial and direct shear tests. In the triaxial test, the
sample fails when the major and the minor principal stresses are 980 and 280 kN/m’, respectively.
What shear strengih would be expecied in the direct shear test when the normal stress is 240 KN/m*?

8



University of Asia Pacific
Department of Civil Engineering
Final Examination Fall 2013
Program: Masters in Civil Engineering (MCE)

Course Title : Earthquake Resistant Design Course Code: CE 6713
Time: Three Hours Full Marks: 200

This question paper has two sections (Section A and Section B). Use separate answer
script for Section A and Section B.

Answer ALL questions from Section A and Section B. The figures in the right margin
indicate the marks of the questions.

Section A - | Hour (Closed Book Part)

1. (a) Defire magnitude of an earthquake. Explain the key factors related to the 10
magnitude of earthquake.
(b) Explain the steps to draw the response spectra for various damping ratio. 10

2. (a) Briefly discuss the factors that you will consider for earthquake resistant 10
design from planning to the completion of a project,

(b) Explain different forms of ductility. Also, explain the importance of 10
ductility in earthquake resistant design of structures.

3. (a) Explain TLD and TMD. Also explain the concept of control of structures 10
by base isolation.
(b) Explain some main causes of damage of structures due to an earthquake. 10
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Fig. 2: Elevation of the shear wall structure
Table 1; Wall dimensions and inertias
Wall 1| Wall 2 Wall 3 o
_ Towl | Half
Inertia Inertia Ineria | Inertia
Dimensions ! Dimensions I Dimeasions 5y L2
{m) {m") {m) {m') {mj (m*) (m*)
Top region. 8x02 | 8533 | 5x02 | 2083 | Oueside 26.046 | 13.023
45.5-7T0m 6 % 6, walls
0.2 m thick
Middle region, 8 x 0.3 12.800 5 x03 3125 | Outsade 260406 | 13.023
21455 m i % 6. walls
0.2 m thick
Bottom recgion, 8 x 045 19.200 Tx035 14.292 | Outside 47.070 |231.535
0-21'm fi % 6, walls
0.4 m thick |

Figure 3 shows the floor plan of a cross wall structure. The shear walls are

(25)

interconnected through beams (300 mm * 400 mm). The building is 105 m high (30
stories. each of 3.5 m height). The bases of the walls are fixed. A uniform wind load of
1.75 kN/m” acts on the building parallel to the short direction. Calculate the stresses due
to wind load at the base of each wall in an interior panel. Use the continuous medium
method and graphs prepared by Coull and Choudhury,

Given: v=0.17.4= 1.2, E=36 = 10° kN/m’.

Assume reasonable values of missing data, if any.

Page 2 0f 3
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300 mm thick

15@5m=75m
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r

Fig. 3: Plan of a cross wall structure

Figure 4 shows the [loor plan of a reinforced conecrete shear wall-frame structure. The  (25)
horizontal resistance to wind acting on its long side is provided by six rigid frame bents
and a central core. Caleulate the bending moment at the base of the core wall and shear
force at the base of the frames. Neglect the effect of openings in the concrete wall. Use
the charts prepared by Heidebrecht and Stafford Smith. The relevant data are given
below;

Number of stories: 40

Story height: 3.5 m.

Columns: 600 mm = 600 mm

Beams: 300 mm = 400 mm (for all stories)

Lateral load: 1.5 kN/m® UDL.

Wall thickness: 375 mm

E=2.0x10" kN/m’.

A B = L] - _E B - S T -

b I
Lot
I I T I 1l I 7.5m
A A
o [ P
" T S (N S G S

8@75m=60m

: J
| |

Fig. 4: Plan of a shear wall-frame structure

b
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Section B
Answer the following questions. (26x2 = 52 marks)

6. a) Discuss on different modes of shear failure of strip footings on sand. .

b) How can bearing capacity values be obtained by direct approaches instead of using rigorous
theoretical approaches. 4

¢) In a mass-housing cumplcx scheme over a vast area, twu types of soils were cncountered One of
which is partially saturated silty clay with ¢, =5.8 kN/m?, @, = 25° and Y. =185 kN/m® and extends
over most of the area. The other, predominantly clay havmg cea=55 kN/m?, spreads to a lesser extent.
The water-table is at a greater depth. As per the design, strip footings of the building have to be
placed at 1 m depth. Compute the width of the footing required in each type of soil if the load
intensity is 150 kN/m run. Adopt a factor of safety of 2.5 in the both soils, and only shear failure
needs to be considered. For, @, = 25", N. =20.7, Ng = 10.7, N, = 10.8.

If there is a possibility of watertable rising to the ground surface, what should be the change in the
widthof the footing in both areas. The submerged unit weight of the silty clay is 11.2 KN/m’, 18

7. a) State the bearing capacity criteria for soil based on the stability requirements of a foundation. 4
b) Discuss on the different factors affecting bearing capacity of a soil. 4
¢) Write on different correction factor used in the bearing capacity equation. 4

d) In a waterhouse building, two unequally loaded columns are combined be a rectangular combined
footing. It is proposed to place the footings at a depth of 1.5 m on a saturated clay with the following
soil properties:

ca=72 kN/m?, @, =0 and = 17.8 kN/m’.

The loads on the columns are 720 and 1170 kN with a spacing of 5 m and the centre of the 720 kN
column is placed at a distance of 0.8 m from the property line.

Sketch the combined footing as described. Estimate the dimension of the footing. neglecting the
weight of the footing. Adopt a factor of safety of 3.
For, @, = 0", adopt Terzaghi’s values N.=5.7, Ng=1, N, = 0. 14



Section B (Open Book Part) — Two Hours

4.

Refer to the following 3-DOF system. 70

" “Fixed Base
Three Storey Building
: Model — 3DOF
Very stiff floor slabs
relative to the
supporting columns.
Given:

m=m=40ton;my=2m;m;=2.5m
K:;=K=10,000 kN/m; K, =2K,K;=3K

Soil type = 82; Seismic coefficient = 0.2; Occupancy type = Standard
Code = 1990 SEAQC; 1 kN = 1 ton.m/sec2

By modal analysis, determine the modal frequencies, mode shapes,
equivalent modal forces, and base shear.



Refer to the following special moment-resisting building frame system.

Calculate lateral EQ forces using equivalent lateral force procedure. Also,
by using Rayleigh method and top deflection method, calculate the
fundamental period of the structure.

The following data are provided:

Occupancy — standard, Seismic zone — 3, Soil condition — S2, Code -
SEAOC. The weight of the roof is 900 kN and that of the other floor is
1500 kN each.

8 4100
7 4100
6 4100
5 4100
Dimensions 4 4100
are in mm.
3 4100
2 6500
1 3500
VP P P
| I |
r?sun [
3500 ° 7500
Elevation of 8 -storey RC Frame
Horizontal starey stiffness of each floor
Storey 8 Fi 6 5 4 3 2 1
Mo,

Kx 102 25 |40 40 45 50 70 25 150
{kN/m)

70



