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[Answer any 7 (seven) of the following 10 questions]

I. In the following figure, the resultant (R) of the forces acts vertically. Calculate the magnitude
of Nand R.
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2. For of the force system described in Problem 1, the resultant (R) acts horizontally. Calculate
the magnitude and location of R.

3. In the truss shown below, calculate the reactions at supports A and D and forces in members

BC, CG and EF. 0k
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4. In the structure shown below, calculate the force in cable EF, member BG and the bending
moment at C.
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10.

Locate the centroid of the shaded area shown in the figure below.
y

'
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Locate the centroid of the volume generated by revolving about x axis the shaded area shown
in Problem 5.

For the shaded area described in Problem 5, calculate moment of inertia about x axis.

For the shaded area shown in the figure below, calculate the moment of inertia about x axis.
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The location of centroid for the shaded section shown in Problem 8 is given by x=8.02", y
=2.88', while centroidal moments of inertia are I,=105.71 ft*, I,=952.58 ft".

Calculate the minimum moment of inertia of the section and show the corresponding
principal axis.

The figure below shows cable ACB which weighs 1 Ib/ft and is subjected to a horizontal

tension of 100 Ib. Calculate yy, va, total length of cable and maximum tension in the cable
assuming it to be a (1) parabola, (i1) catenary.
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[Answer any 7 (seven) of the following 10 questions]

1. A signboard H weighing (W =) 200 Ib and supported as shown below is subjected to wind
load (F =) 500 Ib perpendicular to its surface. Calculate the forces in members EF, BG and
the support reactions Ay, A, and A,.
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2. The shaded area shown below is revolved around the x-axis. Calculate the mass moment of
inertia about x-axis of the solid generated [unit weight of the material = 50 1b/ft’].
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3. The figure below shows a box A (weighing W4= 100 Ib) being pulled up by a force P along
an inclined plane with f; = 0.30 and fi = 0.20. Calculate the magnitude and direction of the
frictional force F if (i) P =0, (ii) P = 25 Ib, (iii) P =75 Ib and (iv) P = 100 Ib.

£=030
fi=0.20

4. A particle rotates along a circular path x* + y* = 4 with an angular acceleration o, = Voo,
where o is the angular velocity. If the particle starts with o; = 4 rad/sec, calculate its angular
velocity, tangential and normal acceleration after traversing a distance 10 ft along the circle.



5. The figure below shows a box A (weighing W= 100 Ib) being pulled up by a force P over a
pulley B (with f, = 0.30, fi = 0.20) along a smooth inclined plane. Calculate the magnitude
and direction of the acceleration of A if (i) P =0, (i1) P =25 Ib and (iii) P = 100 Ib.

For pulley B
fi=0.30

r|; =(.20

6. In the figure below, G is the centroid of a car that weighs 3000 Ib and is supported on front
wheels A and back wheels B. As the car moves forward, calculate its allowable acceleration
and deceleration and the corresponding values of P if the maximum allowable vertical force
on A and B is 2500 Ib (fi = 0.20).

Motion -+—

7. The figures below show a box A (W, = 100 Ib) being pulled by a force P (= 100 Ib) over a
horizontal surface with fi = 0.20. Calculate the velocity of the box after traveling 10 fi
(i) without wheel, (ii) with four cylindrical wheels weighing 5 1b each having 2 diameter.
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8. The figure below shows a box B supported by a spring and cable over a smooth cylindrical
pulley A, If weight of A is W, = 100 Ib, weight of B is Wy = 100 Ib and spring constant is k
= 100 Ib/ft, calculate the maximum distance traveled by B and its maximum velocity.




"9, The figure below shows a falling plate P being kept in equilibrium at a height 100 ft from
ground by a jet of water (of area A = 2 in’) flowing upward. If the water jet is discharged
with an initial upward velocity of uyw = 100 fi/sec, calculate the weight of the plate [unit
weight of water = 62.5 Ib/ft’].

10. The figure below shows a billiard game, where the white ball A (weight W, = 0.50 Ib, initial
velocity uy) hits a black ball B (weight Wy = 0.50 Ib), which is initially at rest. If the
coefficient of restitution e = 0.8, calculate the magnitude and direction of the initial velocity
of A (uy) if it has the final velocity (v4) as shown. Also calculate the final velocity of B (vg).

va =2 fi/sec
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There are EIGHT questions in this question paper. Answer any SIX questions.

Question 1

(a) Define engineering material. To select an engineering material what factors to be
considered?

3
(b) Draw qualitative stress-strain curves for (i) perfectly elastic material, (ii) perfectly
elasto-plastic material, (111) concrete, and (iv) steel.

4
(c) Write the constituents of brick clay and explain their functions.

5

(d) At what temperature bricks are burned? Why such a temperature is maintained? What
will happen if the burning temperature is below or above this standard temperature?

4=
Question 2 o
() Write the mineral constituents of Portland cement.

2
(b) Explain hydration process of aluminates and silicates of cement. Why gypsum is
added with cement? What will happen if more gypsum is added?

g

(¢) Define low heat cement, quick setting cement, and sulfate resisting cement. e

3

(d) Why Vicat’s apparatus is used? Find out the initial setting time from the following
data:

5
Time (min) Penetration of the 1 mm needle (mm)
10 >4()
20 =40
30 >40)
40 >40
50 32.5
60 30
70 27.5
90 22.5




Question 3

(a) Explain bulking of sand. Explain the importance of bulking of sand in volume

measurement.

(b) Explain the physical meaning of 1 inch and #50 sieves. Write the standard sieves with

their opening sizes.

(¢) How do you decide the maximum aggregate size of a concrete member?

(d) Calculate the FM of the following aggregate samples:

s Amount Retained (g
Ag1a S Sample 1 Sam;le 2
3 inch 0 100
1.5 inch 0 100
¥ inch 0 100
3/8 inch 0 200
#4 0 0
#8 40 0
#16 40 0
#30 55 0
#50 S5 0
#100 30 0
#200 20 0
Pan 10 0

Draw the grading curves for the samples. Make comments on the grading curves.

Question 4

(a) Write the functions of sand, cement, water, and gravels in concrete.

(b) Write the necessary qualities of sand and gravel used for concrete.

(¢) What will happen if you use seawater as mixing water?

(d) Why concrete is used whole over the world?

(¢) Why cube strength of conerete is higher than the cylinder strength of the same mix?

(f) Explain the hydration of cement for a fine cement and coarse cement.

2
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(g) Explain the development of strength of concrete with time for air curing, curing under
water for 7 days, and curing under water for 14 days, and continuous curing under water.
2
3=
3

uestion 5

(a) Explain why 28-day compressive strength is not necessarily confirmed the durability
of concrete?

2
(b) How you measure workability of concrete? What will happen if workability of
concrete is very low?
2
(c) Write the factors affecting the workability of concrete.
2
(d) Calculate the unit content of sand, gravel, and water for the following mix design
conditions:
l(}z
3

W/C=0.45

Volume ratio of sand to aggregate = (.42
Unit content of cement = 300 kg/m’

Air content = 5%

Unit weight of cement = 3100 kg/m’
Unit weight of water = 1000 kg/m’

Unit weight of sand = 2650 kg/m’

Unit weight of gravel = 2600 kg/m’

Calculate the amount of cement, water, sand, and gravels for 100 cubic meters of

concrete.
What is the unit weight of the concrete based on the proposed mixture proportion?

Question 6

a) You are assigned for supervision of a bridge construction project. How will you make

a good quality concrete keeping in mind 28-day strength requirement and durability
requirement?

(b) Define plastic shrinkage, drying shrinkage, carbonation shrinkage, and autogeneous
shrinkage of concrete.

(c) Explain the quality of water for mixing and curing of concrete.



(d) Define creep of concrete. Draw qualitative strain versus age curve showing
instantaneous slrain, creep strain, instantaneous recovery, and creep recovery.

2
(e) What is segregation and bleeding of concrete? How do you control these?
2
(b) Explain seawater attack of concrete.
62
3
Question 7
(a) Why steel bars in concrete are corroded? How you can prevent it?
2
3_
3
(b) Why spalling of cover concrete is occurred due to the corrosion of steel bars in
concrete?
1
(c) Write short notes on paints and varnishes.
2
(d) Define polymenzation.
1
(e) How natural rubber is made? Define vulcanization. Write the properties of natural
rubber.
3

(f) Write short note on high performance concrete, lightweight concrete, and underwater
concrete.

6
Question 8
(a) Write short note on ferrocement?
2
3
(b) Explain crystalline and amorphous materials.
2

(¢) Define atomic packing factor? Calculate atomic packing factor for plain cubic unit
cell, body centered cubic unit cell, and face centered cubic unit cell.

3
(d) Draw a section of an exogenous tree and level its components. How annual rings are
formed? What are the differences between sapwood and heartwood?

3

(¢) Why seasoning of timber is important? What will happen if timber is not seasoned
before use? How moisture content of timber affects the compressive strength of timber?

3
(f) Write the field tests of bricks, How you will check the efflorescence of a brick?
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There are two sets in the question paper namely “PART A" and "PART B". You have
to answer from both sets according to the instruction mentioned on each set.

PARTA
Total Marks: 10 x 4= 40
There are SIX guestions in this part. Answer any FOUR.

Q1. The structure shown in figure is supporting a 3-k/ft Masonry work anda 1 i (1)
dia-3 fi height concrete cylinder. Find out the reactions at support A and cable BC.

Also calculate the axial force, shear force and bending moment at section a-a. (unit
weight of concrete is 0.15 k/ft’)) Assume negligible weight of the structure.

E Concrete g
Cylinder

Q2 (a) Two concrete cylinders having same dimensions (11t diameter-3fi height) (4
as the cylinder in Q.1 are supported by two frictionless pulleys at C and D. Calculate
the reactions at support A and B.

L 15 Je 157 »
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Cable




(b)  Consider a curved beam whose centroidal axis is bent into a semicircle of 15- (6
in radius as shown in figure. If the member is being pulled by 2000 Ib forces, find the
axial force, shear force and bending moment at section a-a.

Q3. A small narrow barge is loaded as shown in figure. Plot the shear and moment  (10)
diagram for the applied loading,
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Q4.  Draw SFD and BMD for the following structure. (10)
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Q5. Draw AFD, SFD and BMD for the following structure. (10)
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Q6. Consider the idealized dynamic system shown in figure. The shaft AB rotates
al a constant angular velocity of 500 rpm. A light rod CD is attached to this shafi at
point C and at the end of this rod a 6-inch diameter steel sphere is fastened. The
sphere at D spins the complete circle on a frictionless plane. Select the size of the rod
CD. Given: Ulumate strength of the rod material is 60000 psi, FS= 3 and unit weight
of steel is 4901b/ft’.
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PART B

Total Marks: 53 x 12= 60
There are EIGHT guestions in this part. Answer any FIVE.

Q7. A 40-inch long aluminum rod is enclosed within a steel-alloy tube. The two
materials are bonded together. If the stress-strain diagrams for the two materials can
be idealized as shown in figure, what end deflection will occur for load P=180kips?
The x-section of the rod is shown in figure.

o ksi
Steel-alloy
‘ i P —a S
7 121 .
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Steel(dia=1.5-in)
Al (dia=1-in)
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Q8. (a) A 4-in cube of steel is subjected to uniform pressure of 40,000 psi acting on all
faces. Determine the change in dimension between two parallel faces of the cube. Let
E=30x10°psi and v = %,

(10)

(12

(3)



(b)  Two bars made of linearly elastic material whose proportions are shown in
figure are to absorb the same amount of energy delivered by axial forces. Compare
the maximum stresses in the two bars caused by the same input of energy.

£ LLEEEEL,
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Q9. Compare stresses in a 4-in-by-din. rectangular bar subjected to end couples of
15000 in-Ib in the two special cases:

(a) Straight beam

(b) Beam curved to a radius of 14 in. along the centroidal axis,
Show the stress distribution diagram for each case.

4"

"

QI0. A 2-ft diameter steel sphere is suspended at the free end of a 10-ft long
weightless cantilever as shown in figure. The beam has a composite cross-sectional
dimension shown in figure. The upper 5-in.-by-1-in. part is steel and bottom 5-in.-by-
9-in. part is wood. What are the maximum stresses in wood and steel at the support?
Given: Unit wt of steel is 490 Ib/ft’, E,= 30x10° psi and E, =1.5x10° psi

R
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Q11. (a) Two long wooden planks form a T section of a beam as shown in figure (1),
If this beam transmits a constant vertical shear of 500lb, find the necessary spacing of
the nails between the two planks to make the beam act as a unit. Assume that
allowable shearing force per nail is 150 Ib.

(b) Calculate the shear stresses that develop at section 1-1 for the T-beam section as
shown in figure (ii). This beam transmits the same vertical force as the previous one.

| l 8" 8"
o
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Q12. A wooden reservoir of 10-ft diameter consists of 2-x4/3- steel hoops spaced at (12,
12-¢/c. The 20 fi reservoir is full of water. Find out the maximum stress in hoop. If the
reservoir contains salt water having specific gravity 1.2, what will be the spacing of
hoops so that the maximum stress in hoop does not change?

Q13. A plate is connected with a gusset plate by 4-25 mm (A=491 mm?) rivets. The (12
layout 1s as shown in figure. Calculate maximum shear stress in the rivet that will
develop if the plate is subjected to an inclined force of 100KN.

350mm

%
1 50mm g
150mm| >
5 4
1 50mm o 3
T00KN

Q14. Find the lengths of weld r, and 1, required to attach a L-76x51x11.1 (12)
(A=1290mm’) angle to a machine as shown in figure, so that the connection develops

a tensile stress of 200 MPa in the angle. Use E70 Electrodes (Tensile strength = 483

MPa) and 10-mm weld.

IZT i

76 mm
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There are two sets in the question paper namely “"PART A” and "PART B". You have to answer
Sfrom both parts according to the instruction mentioned in each part.

PART A
Total Marks: 20x4=80

There are SIX questions in this part. Answer any FOUR.

1. Derive *General Cable Theorem’.

2. Draw the shear force and bending moment diagrams of the following structure,
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3. Draw the shear and moment diagrams for the structure shown in the figure below
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4, Calculate the forces in bars “a" and “b"",
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5. In the statically determinate suspension bridge shown in figure below, determine the maximum cable tension and
the force in bar “a™ of the stiffening truss.
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6. Determine the reactions at the support A and B of the three-hinge arch shown in the figure below.

5 7 ft 6 fi

101t
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SET B
Total Marks: 20x5=100

There are SEVEN questions in this set. Answer any FIVE.

7. Diraw influence lines for (i) axial force at H, (ii) shear force at D and (iii) bending moment at D of the frame
shown in Figure below. Load moves from A to E.

=1 A B I ID E ~|
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8. Draw influence line diagrams for forces in members A, B and C of the truss shown in the figure below. Unit
load moves from X to Y.

L/ 5 @ 20'= 100' v
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9. The girder AB supports a floor system as shown in Figure below. Draw influence line diagrams for shear at
panel 2-4, bending moment at panel point 2 and floor beam reaction at panel point 4. Load moves from | to 6.

K N0
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10. Calculate the following in the beam of the figure below due to a moving uniform load of 5 k/* and roving
concentrated load of 40 k.

1) Maximum shear just to the left of support A.
2) Maximum shear just to the right of support A.

P & © S
V : y
A1 40' ] 20 ,’1 40' |

11. Determine the maximum bending moment at C, a section 30 ft from the left support of a 70 fi span simply
supported beam, due to the sr:ries of moving loads shown in figure below,
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12. Due to the loads shown in the figure below, caleulate the maximum shear at the quarter point C from the
left support of the deck girder shown in the figure.

Eﬁf l.'!OK ?{JI TOK 70K 70 Kl ?UlK TOK 20K Zl[)K
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13. Calculate the maximum reaction at support A of a deck girder ABC due to the loads as shown in the

figure below
?ﬁ ?5 40K %5 40K 40K 40K 40K gﬁ 20K
10 fit 6ft 6ft  6ft 10 fi 6ft 6ft 6 ft 10 ft
Py g—
i o
v 30f1 y of




z.

In addition to the external load, the hinge support of the following frame settles down an
amount of 70/El. Draw the bending moment diagram for the frame.

62/3

2 El
-+ > 15 kip——

20 fi. 2El

30 fr
El

Vi
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! 15 fi.
3.

Using portal method, Draw BMD for the exterior column D of the interior frame (along the
wind load direction). Wind load distribution is shown in the figure.

16 2/3

11 fi.

Ton v

11 ft.

A B C )]
0.08 kst == T
0.07 kst

Elevation of the

0.06 ksf interior frame
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4(a)

Draw AFD, SFD and BMD for the portal frame shown below. [Use approximate method]

81/3
+ v > 50 kip
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15 ft.

4(b)

Find the forces in the members of the truss marked by double stripes. [Use the assumption
that diagonals can carry tension only)

81/
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5.

Using Cantilever method draw (a) AFD of the column indicated by the down arrow .
(b) BMD for the same column.

for the frame shown below.
[Relative cross-sectional area for each column is given below]

16 2/3
A 4A 2A A
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6(a)

Determine the vertical deflection of the joint B of the truss shown below. [Areas (in.*Jof the
members are shown in the circles.]

D L2, E 2 Fa |
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6(b)

Find the shear forces at the base of the foundations.

K 1/3

2 kip! kipft | 3n
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7.

Using the method of consistent deformation, draw the bending moment diagram for the
beam. Consider the effect of both axial force and bending.

[Cross sectional area of beam, A = 150 in’, Moment of inertia, I = 2812.5 in*. Modulus of
elasticity of the beam material, E = 5000 ksi )

10 ft.

16273
0ft. |

NN

For the space truss shown in the following figure, all the vertical and horizontal members are
of same length, S. Vertical force Q acts at point L. Horizontal force R acts at K along KJ
member. Another Horizontal force P acts at E making a 60° angle with member EH.

Determine all the member forces.
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Full Marks-100 Time: 3 hours
SECTION-A (Answer all the questions) 28
1.  What do you mean by singly reinforced, doubly reinforced and T-beams in RC
construction. Discuss with sketches. 6
2. Do you think addition of bars in the compression zone of a singly reinforced beam
will always increase the moment capacity of that particular section? Justify your
answer. 6
3.  Discuss temperature and shrinkage reinforcements and mention their importance in
RC slabs. 6
4.  Mention the recommendations to fix the effective width of the T-beam according to
ACL 5
5.  Whydo you use yield strength not the ultimate strength of reinforcing steel in
Ultimate Strength Design (USD) method for RC clements, 5
SECTION-B (There are 7 questions, Answer any 6) 6x12=72
6. A beam with a cross section of 12 in. x 30 in. (Fig. 1) is subjected to a working DL

of 1.8"/f1. including self wt. and a working LL of 1.3%/ft. Span of beam = 24 fi.

i) Design the bear.NSD

ii) Design the beam by USD
111) Give your comments on the designs.

Given ¢ = 3 ksi; fy = 50 ksi; f; = 20 ksi; n=9; k = 0.378; j = 0.874; R =223

1%




PLan

7. A floor slab, 5 inch thick, is supported by simply supported beams having span of
32 fi. and spaced 11 fi. ¢/c is shown in Fig. 2. The beams are reinforced with 8 nos.
# 9 bars as shown. Compute design moment for a beam and then determine the
allowable live load on the slab. FF = 20 psf; Random Wall Loads = 30 psf.
Given . = 3 ksi; f, = 50 ksi; f; = 20 ksi; n=9; k =0.378; j = 0.874; R = 223

USE EITHER WSD oR USD

3
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8. A 6 in, thick slab (one way) is supported on RC beams as shown in Fig. 3. The
calculated total dead load on the slab is 100 Ibs/sft and the slab is subjected to a
working live load of 80 psf. The live load can occupy any portion or any position
on the slab. Calculate the critical design moments and show the neccessary
reinforcements in sketches. Use either WSD or USD.
Given 7 = 3 ksi; f, = 50 ksi; £, =20 ksi; n=9; k= 0.378; j = 0.874; R =223

J{Glﬁll’ '4'1‘6“"—*61'61(- .

9. A floor slab 4 in. thick is supported by reinforced concrete beams spaced 10 fi. c/c
as shown in Fig 4. The beams are simply supported over a span of 30 fi. FF = 20
psf; Random walls = 30 psf; LL = 80 psl.
Given ¢ = 3 ksi; f, = 50 ksi; f; = 20 ksi; n=9; k=0.378; ) = 0.874; R =223
Design a beam by WSD,
Design the same beam by USD.

)
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10. A singly reinforced beam for a 40 fl. span (simply supported) with the following
data DL excluding self wt. = 1.5 k/ft, LL = 1.5 K/t is shown in Fig. 5.
Given e = 3 ksi; f, = 50 ksi; [, = 20 ksi; n=9; k=0.378;)=0.874, R=223
Design the beam by both WSD and USD.
DL L

Bs f o

11. For the beam section shown in Fig. 6 Calculate the moment capacity

i) by WSD
i) by USD
Given ¢ =3 ksi; fy = 50 ksi; f;=20 ksi: n=% k=0.378; j = 0.874; R =223
1
14

28
ooee— 8% bows .

e 898
i 6

12. For the beam and its cross section shown in Fig. 7 design the stirrups and make a

neat sketch showing the stirrups. Use WSD. nR. USD
Given "¢ = 3 ksi; f, = 50 ksi; ;=20 ksi: n=9: k =0.378; j = 0.874; R =223

SECTION OF B EAM
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Answer any six questions out of seven.

(1). (a) Mention the primary objectives of water supply systems.
(b) What are the essential elements of water supply systems?
(c) State the Darcy's law.
(d) Define * Artesian aquifer & Aquicludes”,
(¢) A 120 mm diameter tube-well is sunk 40 m below static groundwater level.
The depth of water in the tube-well while pumping is 35 m. The radius of draw
down is 30 m and the coefficient of permeability of the aquifer is 0.5 Vs/m*,
Caleulate the probable discharge of the well,
(2). (a) What are the major problems (Quality aspect) in ground water of Bangladesh?
(b) Mention the basic quality requirements of drinking water.

(¢) Which factors influence per capita water consumption?

(d) What is the main difference between “Exponential growth and “Uniform
percentage growth rate method”,

‘(e) Discuss briefly the general consideration for planning and design of a low cost
water supply scheme.

3. (a). State the Stokes laws.
(b). Which factors affect the settlements of a particle in water?
(c). What are the purposes of “Screening * in water treatment process?
(d). Write down the importance of “Detention Period” in water treatment process.

(€). Design a coagulation-cum-sedimentation tank with continuous flow for a

(04)
(04)
(04)
(04)

(09)

(04)
(05)
(04)

(02)

(10)

(03)
(03)
(04)
(03)

(12)



population of 70,000 with a daily per capita water allowance of 100
liters. Make suitable assumptions where needed.

4. (a). Discuss briefly the theory of filtration.

(b). What should be the area of basin when a rectangular settling tank without
mechanical equipment is to treat 2 million liters per day of raw water. The
required sedimentation period is 4 hours, velocity of flow is 8 cm/minute, depth
of water and sediment 4.2m. Consider 1.2m allowances for sedimentation
process.

(c). Define pressure filter. Discuss the method of construction of a pressure filter.

3. (a). Why disinfection’s is done in drinking water?
(b). Mention the different methods of disinfections.
(c). Discuss the salt-water intrusion process in coastal areas.
(d). What do you mean by water softening?

(¢). Design a zeolite- softener for an industrial concern, using the followiong data:
(i). Quantity of soft water required per hour = 40,000 litres
(i1). Hardness present in raw water as CaCO; = 400 ppm
(iii). Hardness to be obtained in the treated supplies = 30 ppm.
(iv). Ion exchange capacity of the zeolite = 10 kg of hardness per cu.m.of zeolite
(v). Salt required for regeneration of exhausted zeolite = 50 kg per cu.m. of

zeolite. Assume that the industry works for 2 shifts of 8 hours each, per day,
Make suitable assumption , if not given.

6. (a). What is the main problem in treating arsenic contaminated water?

(b). Discuss the advantage and disadvantage of Co-precipitation, Sorption &
Membrane techniques in treating arsenic contaminated water.

(c). In constructing an elevated circular R.C.C. tank if the cost perm’ of the shell
is 1.5 times to that of the floor, what will be the most economical dimensions of
the tank. Assume thickness of the floor= thickness of the shell.

(d). What are the purposes of a sand filter?

7. (a). What are the main purposeS of constructing water transmission and distribution
pipeline?
(b). Discuss the disadvantage of * Branch and Loop network”.

(c). Calculate the flow in each pipe in the loop (1) in the following pipe network.

(10)
(08)

(07)

(03)
(03)
(06)
(03)

(10)

(02)

(12)

(08)

(03)

(04)

(06)
(15)
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The University of Asia Pacific
Department of Civil and Environmental Engineering

Semester Examination: Spring 2004 Time : 3 Hours

Course Title: Geotechnical Engineering | Course Number: CEE 341 (3 Credits)

There are EIGH'T questions in this question paper. Answer any SIX questions. The
numbers in the right indicate the mark of the questions.

Question 1

(a) Define degree of sensitivity of a soil. Why unconfined compressive strength of a
disturbed clay sample is lower than the undisturbed sample?

(b) Define liquid limit, plastic limit, plasticity index, and shrinkage index.

(¢) Why ASTM soil classification on grain size is not accurate? Why soil classification
based on the plasticity chart is more accurate than ASTM classification based on grain
size? Explain A-Line of the plasticity chart.

3
(d) An attempt was made to classify a soil sample based on the unified soil classification

system using modified plasticity chart. The test results are summarized below:

92
3

Test Results for Liquid Limit Determination:

Number of Blows Water Content (%)
18 45.5
22 42.1
28 36.5
35 32.5
50 25.0

Test Results for Plastic Limit Determination:

Weight of the wet sample at crumbling stage of threads = 35 gm
Weight of the oven dry sample = 30 gm

Classify the soil based on the modified plasticity chart. The chart is attached (Fig. 1) at
the end of this question paper.



Question 2

(a) Derive the relationship between porosity and void ratio.

2
(b) Derive the following relationship:
3
G+ Se
e,
l1+e
Where, ¥ = unit weight of the soil
G = Specific gravity of the soil
e= Void ratio
S = Degree of saturation
¥, = Unit weight of water
Simplify the relationship for 100% saturation and (0% saturation.
(¢) Define relative density of a soil, Explain the significance of relative density of soil.
2
(d) A sample of silty clay had a volume of 14.88 cc. Its weight at the natural water
content was 28.81 gm and after oven drying was 24.83 gm. The specific gravity of the
solid constituents was 2.70. Calculate the void ratio, porosity, degree of saturation, and
air content in the soil sample.
2
s fod
2
Question 3
(a) Explain the key features of standard Proctor test and modified Proctor test. Calculate
the compaction energy for both tests. Draw the qualitative compaction curves for these
tests.
3
(b) Mention different compaction methods. Explain factors affecting compaction in the
field?
3
(¢) Compare compaction and consolidation.
2
(d) The following are the results of standard Proctor test on a soil sample:
2

W (%) 5 10 14 20 25
p (em/ce) | 1.77 | 1.98 | 2.1 [ 218 | 2.16




Plot the water content — dry density curve and obtain the optimum water content and
maximum dry density. Calculate the water content necessary to completely saturate the
sample at its maximum dry density, assuming no change in volume and G = 2.7.

Question 4
(a) Explain earth pressure at rest, active earth pressure, and passive earth pressure.

1.5
(b) Explain qualitative pressure on a wall if soil condition is changed from active to
passive states.

1.5
(¢) Derive expressions for critical depth and crack depth for a clay backfill.

2

(d) A gravity retaining wall was constructed to support a stratified backfill as shown

below. What is the total active force/unit width of the wall and what is the location of the
resultant.

2
1=
_3
45 kN/m?
WL WY \J\t W
T
y = 18 kN/m?
®=130° 2
EREENERAERERERNEE Ii..i-.-i-.--}(---l
¥ =24 kN/m?
& =200 45m
Gravity retaining wall
Question 5
(a) Explain Darcy’s law of permeability. Derive the relationship between superficial
velocity and seepage velocity.
3

(b) Derive the equation for calculating permeability based on variable head penneame!er?



|

(¢) In a variable head permeability test, head causing flow was initially 50 em and it
drops 2 cm in 5 minutes. How much time will require Lo fall the head to 25 cm?

L]

(d) For the flow net shown in below (a) How high would water rise if a pizomeler is

placed at (i) A, (i1) B, and (i1i) C; (b) if k-0.01 mm/s, determine the seepage loss in
m*/(day.m).

[t

—
A s

T,
ey

Question 6
(a) Derive the following equation for vane shear test in the field:
4
» | H d
T'=1Tl"¢ 7 -5 =+ g
The symbols carry the usual meaning,
(b) Derive the following relationship between the principal stresses at failure of triaxial
test:
4
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[Answer any 10 (ten) of the following 14 questions]

1. Use the Moment Distribution Method to draw the bending moment diagram of beam ABCD
shown in the figure below [Given: EI = 40x10° k-ft’].

10 k - 100 k-ft
glA B 30° L& D_ .
2 NBG“
| 1 | 15 S 1 10k
[ | | =

2. Solve Problem 1 using the Stiffness Method and neglecting axial deformations.

3. Solve Problem 1 using the Flexibility Method and including axial, shear and flexural
deformations [Given: EA = 150x10" k, GA* = 50x10° k, EI = 40x10° k-fi’].

4. Using the Moment Distribution Method, draw the bending moment diagram of the frame
shown in the figure below, if support A moves 0.10' downwards [Given: EI = 40,000 k-ft’].

.ﬂ_‘h B C D
4l
/ 10’
Exlr z F
l 10 l 1 | o ||
| | | | L

5. For the frame described in Problem 4, calculate the rotations at joints B und C using the
Stiffness Method and neglecting axial deformations,

6. Using Flexibility Method and including flexural deformations only, draw bending moment

diagram of the frame shown in the figure below if support A moves 0.10" downwards [Given:
EI = 40,000 k-ft’].

Agl B C D
]
10"
F
© 100 10' ; o —_ e o
|I I _ I I |




Ts

Il

Determine the size of the stiffness matrix and flexibility matrix for the 2D frame and 2D truss
shown in the figures below. For the frame, also determine the size of the stiffness matrix if
axial deformations are neglected.

>

T

. In the beam shown below, draw qualitative influence lines of Ry, Vewy Vo, Mp and Mg

Also show placement of loads (do not calculate values) in order to obtain their maximum
values for a uniformly distributed dead load of 1 k/ft, a moving uniformly distributed live
load of 0.5 k/ft and a moving concentrated live load of 5 k.

A B 45 D E g F
B
W | R | Gl i i
| | | I | |
Formulate the stiffness matrix and load vector and write down the boundary conditions for

the truss shown in the figure below [EA/L = constant = 500 kip/ft].

< ~

10"

. For the truss described in Problem 9, the joint B moves 0.10 ft vertically (downward) and

0.10 ft horizontally (rightward) under the action of the given loads. Calculate all the member
forces, support reactions and the applied external forces P, and P,.

- State the differences between the analyses of grids and 3D (three-dimensional) frames by

Stiffness Method (mention the coordinates required, member properties required, unknowns
per joint, direction of loads, forces/moments calculated).



12. Using the Flexibility Method, calculate the reaction at support E for the grid shown in the
figure below [EI = 40,000 k-f*, GJ = 30,000 k-ft’].

sl‘ 5'
2kt ] A
10/ 10" |
|
B *E
D 5k
10 k

13. Using the Stiffness Method, calculate the rotations at joint B for the grid shown in the figure
below [EI = 40,000 k-ft*, GJ = 30,000 k-fi?].

10k

14. For the beam ABC shown below, use the Stiffness Method to (1) write the stiffness matrix
and geometric stiffness matrix of AB and BC, (ii) assemble the structural stiffness matrix and
geometric stiffness matrix and (iii) approximately calculate the critical buckling load.

El = 40x10® k-ft* El = 80x10° k-ft*

b - s

™
L 10"
|
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There are SEVEN questions in this paper. Answer any FIVE.

1. (a) Two plates are lap connected using 5/16 inch transverse weld at the end deposited  (10)
by ET0XX electrodes (for which ¢ is 0.75 and nominal strength is 0.6 times the
tensile strength of weld metal) as shown in Fig. 1. Using the same electrode design
additional longitudinal welds at the two sides, so that the lap L may be minimized.
The joint is to transmit a dead load of 80 kips and a live load of 160 kips. Use
AISC/LRFD method and determine L. Limits on size of welds imposed by
specifications are given in Table 1.

Table 1. Fillet weld sizes

Size of Fillet weld. | Maximum [
in thickness of part, in
1/8 To A
3/16 Over Y4 to YA
1/4 Over Y to %

| 5/16 Over %

1T

5/16 " 7/16" 3/4"
weld (

Fig. 1
o

(b) Write short notes on strain aging, (4)



(¢) The section shown in Fig. 2 is selected to be used as compression member. Check in
accordance with AISC specifications whether the section satisfies local buckling
criteria for two different vield strengths 36 ksi and 65 ksi,

8"
[ >
I [ 7T
o la by 10" Fig. 2
15 | |

=¥

2. (a) Using AISC/LRED specification determine the block shear design strength of the

splice shown in Fig 3. Fasteners are 7/8" A325 bolts in standard holes. All plates are
of A30 steel
5/16"

AL
| I _I/ /

L L1 |

203" Tty st 30 2
O o0 ilo o _
i Fig. 3
| I R O —
| O 0iio O

(b) What is residual stress? Draw qualitative thermal residual stress diagram for a W
shape section.

3. (a) An L 7x4x Y; angle is connected by two rows of % in bolts in the 7-inch leg and
one row in the 4-in leg. Standard holes are used. Determine pitch “ s ™ so that only
two holes for % in fasteners are needed to be deducted in computing the net area.

ﬁj’.ﬂ
1

2-5"
3|| Fig- 4

(6)

(14)

(6)

(10)



(b) Find the capacity of the 16 fi long column with the built-up section shown in Fig S(a). (10)
Support conditions for X-X and Y-Y axis are shown in Fig 5(b) Use F, = 42 ksi

" 11%! 7"— I“f‘:
i-t N :-l
F4
|. | L e .
eyl Bracing
& Fig.5
’ n
Moo 8 8t
+ = W
1 |
l.. ..l X-X Y-Y
12" axis axis
(b)

4. (a) Determine the effective lengths for the columns AB, BC, CD and EF of the frame (]6)
shown in Fig.6. The moment of inertia for the columns and beams are shown in the

figure. Annexure-1 provides necessary nomographs.

Correction factors for beam stiffness

Condition Side No side
sway sway
Far end of beam hinged Y 32
Far end of beam fixed 2/3 2
2091’ - =3
e B 15t
= S
r. ._'Jé_
I 201’
= =
= S 151
800’ ¥ sooin* B| g0 [, | _
o TGI_:_ 4 Fig. 6
= = 181t
E
e A -
L- 1-
3 A A

/'F
251 2511 201t



(b) Differentiate between stiffened and un stiffened elements with neat sketches,
S, (a) What are different connections in a frame? Explain with neat sketches

() Design a building column using W10 section provided in Annexure -2. The column is
of A0 steel, 20 1t long and is 1o support a dead load of 75 kips and a live load of 170

kips. Assume that both ends are fixed supported in X and Y-axis. Given: E=29000
ksi

6. (a) A simply supported beam of span 25 fl having an | section as shown in Fig.7 is
subjected to transverse load acting through the shear center. Determine the critical
imensity of load w in Ib/ft for lateral torsional buckling of the beam. Given: effective
lenuth coeflicient=1; Poisson’s Ratio=0.25; Cy=1.13; E=30000 ksi.

10"

I i
. -

| | Lo Fig. 7

X - 20"

Moo .. %

Lo 25R

| | Lanm

(b) Define: (i) Lateral Torsional Buckling; (ii) Compact section; (iii) Non Compact
Section, (1v) Shape factor.

7. Select the lightest W section to carry a uniformly distributed live load of 1.5 k/fi and
dead load (excluding the wt of the beam) of 0.50 k/ft on a 40 ft span simply supported
beam. Lateral supports are provided at 10 ft c/c spacing. Use steel with Fy = 65 ksi
and AISC/ASD method of design. Live load deflection is to be limited to 1/300 of the

span. Check the selected section against local buckling. Annexure-3 is provided to
facilitate the design.

Fig. 8

Tﬁﬁ[ 40 7

(4)
(9

(1)

(12)

(8)

(20)
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For shapes used as beams

ALLOWABLE STRESS DESIGN SELECTION ._.}.m_.m_
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The University of Asia Pacific
Department of Civil and Environmental Engineering

Final Examination Spring 2004

Course # CEE 437 Course Title: Environmental Engineering VI
Full Marks: 100 Time: 2 Hours

Answer any four questions out of five.

1. (a) What do you mean by environment & pollution? (04)
(b) Discuss the three basic functions of environment that performs in relation to man. (03)
(¢) What are the major component and sub components of natural environment? (04)
(d) Define noise. What are the effects of noise pollution? (06)
(e) Discuss the different methods of noise control. (05)
(f) What are the environmental pollutants? (03)

2. (a) What is green house effect? (04)
(b) Briefly discuss the effects & control mechanism of green house effect. (15)
(c) What are the major causes of acid rain? (06)

3. (a) What does ISO stand for? (03)
(b) What do you mean by concept of continual improvement? (03)
(¢) Write the impression of WTO about I1SO. (03)
(d) Define Environmental Management System. (03)
(¢) Discuss the key concepts & elements of Environmental Management Systems (10)

(EMS).
(f) Explain whether companies need to be in 100% compliance in order to have an (03)
EMS?

4. (a) Write down the main strategies of the “Environmental Conservation Act 1995”, (05)
(b) What are the potential benefits of an EMS? (05)
(c) What types of issues should account for an environmental policy development? (05)
(d) What are the factors to be considered for aspects idenification process? (03)
(e) Write down the environmental aspects identification procedure. (05)

5. (a) Which type of concerns have to be included in objective and targets fixation inan  (03)
EMS process?
(b) What are the purposes of an Environmental Management Program (EMP)? (04)
(c) What kind of information is normally included in an Environmental record? (05)
(d) Explain why a company need an emergency evacuation and response plan. What ~ (08)
kinds of information have to be included in an emergency plan?
() Discuss the issues that are considered in the management review process. (05)



The University of Asia Pacific
Department of Civil and Environmental Engineering
Final Examination, Spring 2004

Course # ECE 201 Course Title: Basic Electrical Engineering
Full Marks: 10O, Time: 2 hours

There are SEVEN questions i this section. Answer any FOUR.
Euwch gquestion contains cquaf nuarks

I, Find the following parameters for the circuit shown below:
(a) the power consumption in z1, 22 and z3.
(b} The total real power and reactive power consumption in the whole circuit.
(¢) The power factor and the reactive factor.

Z1 Z2 23
[ Ri (B R2 c2 R3
—AM— Y Y Y AN {1 AN
1 4ahm 3 ohm 6ohm B ohm 2 ohm

100V, 60Hg Ac Supply

2. Derive the expressions for vollage, power, real power and reactive power (both for
instantancous and average value) for an R-L-C branch. Also draw their corresponding
waveshapes,

(a) What is the significance of the RMS value of an alternating current wave?
(b) Find the average value of the current wave shown below:

T{

"
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A

Find the following parameters for the wave shapes shown below:
(a) The phase difference between the two waves in degree.
(b) If the following voltage wave is applied to a series circuit and the resulting current
is found as i_as shown below and one the elements of them is a capacitor of
I00pF, find the magnitude of other parameters.

oo

200

-1p0

-200

300 .
o 0.005 0.0 0.015 D.02 0.025

——» lime (sec)

Find the current 11, 12, 13, 14 and 15 from the following figure using KCL.
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0. Find the voltage Vg, for the following circuits:

—

+18v
0
R
Goh 6 ohm
l 7 ohm -6V .
a® AN o BY ==
§E onhm
(a) (b)
7. Find the Norton equivalent circuit for the following figure at the terminal a-b.
50 463
J. W\ - AN
oV Re
- 40 bl 302
AM—TEAN—
+ 18V-—

__@_.
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