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Program: B.Sc. in Civil Engineering 

4th Year 2nd Semester 

Course Title: Project Planning and Management 
Time: 1 hour Credit Hour: 3.00 

Answer all the questions 

QUESTION 1 [04 MARKS) 

Course Code: CE 401 
Full Marks: 20 

Construct a table that illustrates the distinctions among Tools, Equipment and Plants, 

comparing them across the dimensions of portability, complexity, scale of use and power 

requirement. 

QUESTION 2 [06 MARKS] 

A project consists of 8 activities A to H with their times of completion as follows: 

Activity A B c 

Duration (weeks) 2 4 2 

The precedence relationships are as follows: 

./ A and B can be performed parallel

D 

4 

./ C and D cannot start until A is completed

E F G 

6 4 5 

./ E cannot start until half the work of activity C is completed

./ F can start only after activity D is completed

./ G succeeds C

./ H is the last activity which should succeed E

H 

4 

a. Employ your knowledge of bar diagram construction to create a visual representation of

[04] 

the project schedule. [05] 

b. Predict the total project completion time. [01] 

QUESTION 3 [05 MARKS] 

The following Table shows a list of activities and their immediate predecessors. 

Activity Immediate Predecessors 

A -

B -

c A 
D B 
E C,D 
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F c 

G D 

H E 

I F,G 

J H,I 

Draw the Network diagram. 

QUESTION 4 (05 MARKS) 

A civil engineering research team is initiating a comprehensive study on the long-term 

performance of fiber-reinforced geopolymer concrete (FRGC) exposed to aggressive sulfate 

environments. The project involves multiple interconnected activities. Based on the 

experimental plan, the team has developed a PERT network showing the three estimated 

durations (i.e., optimistic, most likely, and pessimistic) in weeks for each research activity, 

as illustrated in Figure 1. Apply PERT network analysis techniques to determine the 

followings: 

a. The expected time for each path.

b. The Critical Path. Illustrate the Critical Path on the Network Diagram .
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Figure 1. PERT network with different time estimates 
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University of Asia Pacific 

Department of Civil Engineering 

Mid Semester Examination, Fall 2025 

Program: B.Sc. in Civil Engineering 
4th Year 2°ct Semester 

Course Title: Environmental Engineering VIII 

Time: 1 hour Credit Hour: 2.00 

Course Code: CE 531 

Full Marks: 30 

Keep your answers brief and use bullet points where possible. 

Question 1 Marks 

a) You are analyzing map distortion at central Bangladesh (24°N, 90°E). On Earth's 6 

surface, you drew a perfect circle with radius = 1 O km. When projected onto

your Albers Equal-Area Conic map, this circle becomes an ellipse with major

axis = 10.8 km (north-south) and minor axis = 9.3 km (east-west).

Calculate: (I) the "Maximum distortion" and "Minimum distortion", and

(II) explain what these numbers mean.

b) You are working with elevation data for a small region stored in ASCII grid

format. The grid has the following parameters:

ncols = 4

nrows = 6

xllcorner = 0.0

yllcorner = 0.0

cellsize = 50.0 meters

NODATA_value = -9999

The elevation values (in meters) are:

-9999 -9999 5 2

-9999 20 100 36

3 8 35 10 

32 42 50 6 

88 75 27 9 

13 5 1 -9999 

Calculate: 

I. The total area (in square meters) covered by this entire grid?

II. the average elevation of all valid cells (round to 2 decimal places)?

Ill. What are the real-world coordinates (x, y) of the cell in row 3, column 2? 

IV. If a hiking trail only follows cells with elevation greater than 30 meters,

how many cells would the trail pass through?

8 



Question 1 Marks 

c) Briefly explain types of resolution and their significance in remote sensing. 8 

d) What is spectral signature and why does it matter in remote sensing? 2 

e) Explain briefly, (I) True-color and (II) False-color images. 2 

f) What is false easting and false northing in the UTM coordinate system, explain 4 

with example and why are they used?
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Course Title: Environmental Engineering V 
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Answer all the questions 

QUESTION 1 [20 MARKS) 

Course Code: CE 435 
Full Marks: 40 

a. Explain how arsenic contamination in Bangladesh's tube wells demonstrates the link between
development interventions and unintended environmental risk. [5]

b. State the three components of HDI and explain how each measures a dimension of human
wellbeing. Identify one limitation of HDI that multidimensional indicators such as the MPI are
designed to address. [3+2]

c. A community has the following data:

Indicator Household 

1 2 3 4 5 
Household size 10 6 4 12 7 

Health 

At least one member is undernourished 1 0 1 0 1 

One or more children have died 0 0 0 1 1 

Education 

No one has completed six years of schooling 0 1 0 1 0 

At least one school-age child not enrolled in school 1 0 1 0 0 

Standard of living 

No electricity 1 0 0 0 0 

No access to improved sanitation 0 1 0 1 1 

No access to an improved source of drinking water 0 0 1 0 1 

House built with inadequate materials 0 0 1 1 0 

Household cooks with dung, wood, charcoal or coal 0 1 1 I 1 

Household does not own a car or truck and does not own more than one of the 0 0 0 1 0 
following assets: radio, television, computer, animal cart, bicycle, motorbike or 
refrigerator 

Calculate the MPI value for this community. Explain what this MPI score means for development 
planning in this community. [8+2] 
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QUESTION 2 (10 MARKS) 

Bangladesh's Sylhet division has one of the country's lowest HDI scores, high MPI deprivation in 
cooking fuel and nutrition, and frequent annual flooding that damages housing. A donor agency offers 
funding for one project: either (A) a flood embankment protecting 50,000 households, or (B) a piped 
water supply and sanitation project for 30,000 households in the most arsenic-affected unions. 

a. Identify at least four socio-economic indicators you would collect to compare the development
impact of Options A and B. For each indicator, explain what it measures and why it is relevant to
this decision.

b. Which option would more directly reduce the MPI score of the target population? Justify your
answer with reference to at least three specific MPI indicators.

c. Apply the three pillars of sustainable development to evaluate each option. Conclude by
proposing and briefly justifying a third option that might outperform both A and B. [4+3+ 3] 

QUESTION 3 (10 MARKS) 

'Bangladesh has achieved remarkable development progress over the past three decades - rising HDI, 
falling poverty, and near-universal access to water and sanitation.' 

Critically evaluate this statement using at least three specific case studies. Your answer should clearly 
identify both what has genuinely improved and where the data overstates the progress made. [1 O] 
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University of Asia Pacific 

Department of Civil Engineering 

Mid Semester Examination Fall 2025 

Course#: CE 423 Course Title: Structural Engineering IX 
Time: 1 hour Full Marks: 40 (= 4 x 10) 

[Given: Ee
= (3000 + lORo) ksi,Jc' = Ec/1000,jy = 20Jc', where Ro = Last three digits of your Registration#] 

1. (i) The American Tomahawk missile used on Iran explodes with energy (50 + O. lRo) x 106 Joule.

Calculate the number of such missiles required to release energy equivalent to an earthquake of 
Magnitude (6 + O.OlRo). 

Use Esteva-Villaverde (1974) equation to calculate the hypocentral distance at which the value 
of Z would be 0.15 for such an earthquake. 

(ii) Ei.&J.. shows a damaged RC building in Iran.

Write briefly on the

- Vulnerability created in the building facing a future earthquake.

- Possible code-based seismic detailing measures that can overcome
such vulnerability.

2. The 2-storied Israeli RC frame shown in Fig. 2(a) is represented by the schematic model of Fig. 2(b). It
weighs 300 psf per floor area and is supported by RC beams and columns with cross-sections shown in

3. 

Fig. 2(c) and Fig. 2(d).

For the lumped 2-DOF system shown in Fig. 2(b), form the
(i) Stiffness matrix Kand Mass matrix M
(ii) Damping matrix C assuming Rayleigh damping with damping ratio = (5 + O.OlRo)%

[Given: Lo = (18 + 0.06Ro) ft, Ho = O.SLo Bo = l.5Ho].

Fig. 2{a) 

Fig. 2{b) 
a 

Lo 

b 
Lo 

Fig. 3 shows a damaged 4-storied RC building in Israel. 

Ho 

Beam Section 

Fig. 2{c) 

a (12"x12") 
ct 

8-J9mm bars

Column Section 

Fig. 2(d) 

It consists of Lo= (18 + 0.06Ro)-ft long beams and Ho(= 0.5Lo) high columns with 
cross-sections shown in Fig. 2(c) and Fig. 2(d). 

Each beam carries distributed load wo = (2 + O.OlRo) k/ft. 

(i) Calculate ultimate moment capacity M,, of each beam and column at joint A

(ii) Check if joint A satisfies the 'Weak-Beam Strong Column' condition.

4. The 4-storied RC structure shown in Fig. 3 and described in Question 3 is taken as a model for
earthquake resistant design.

(i) Use BNBC 2020 [for Z= 0.20, I= 1.0, Soil SB, damping ratio = (5 + O.OlRo)%] to calculate the

- Base shear force on the structure (assuming Ductility Ratioµ = 8) and
- Corresponding shear force at each ground floor column.

(ii) Check if the column shear force calculated in (i) is sufficient to ensure its failure in flexure (not
shear).
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Answer all the questions 

QUESTION 1 (14MARKS) 

Course Code: CE 417 
Full Marks: 40 

[14] 

For the eccentrically loaded bolted connection shown in Figure 1, determine the bolt 

diameter considering the shear strength of the bolt in elastic analysis. Consider Single 

shear plane and A325 bolt. (fy
=90 ksi, fu

=l20 ksi) 
P

u
= 150k

3in 

0 :+ 
6in· 

0 

0 -t. 
6in

0 -t·· 
6in 

0 0 ·_l

-l stin

Figurre-1 

QUESTION 2 [12 MARKS) 

a) With neat sketch, explain the residual stress of structural members. Explain the [ 6] 
effect of residual stress on a steel member.

b) With neat sketches, discuss the effect of temperature on tensile strength and [3] 
toughness of structural steel.

c) Distinguish between ASD and LRFD method. [3] 
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QUESTION 3 114 MARKS] 

A 20 ft long A36 (F = 58 ksi) steel tension member needs to resist a service dead load of 150 [14] 
kips and a service live load of 180 kips. Select the lightest wide flange section from the following 
table to resist the loads. The tension member is connected to a gusset plate using 5/8-inch bolts 
with standard holes as shown in Figure 2. Assume that the gusset plate has adequate strength in 
tension, and U == 0.85 for preliminary calculation (revise this value after selecting the section if 
needed). Neglect the block shear failure mode and follow AISC-LRFD method. 

-

Figure-2 

Shape A
g
(in2) d (in) br (in) rx(in) ry(in) 

W12x50 14.6 12.2 8.08 5.18 1.96 

W14x48 14.1 13.8 8.03 5.85 1.91 

W18x46 13.5 18.1 6.06 7.25 1.29 

Shape A
g
(in2) d (in) br (in) 

WT6x25 7.3 6.1 

WT7x24 7.07 6.9 

WT9x23 6.77 9.03 

, , or wit ange con-
Shapes or Tees cut nected w ith 3 or 
from these shapes. more fasteners per 
(If U is calculated line in direction of 
per Case 2, the loading 

8.08 

8.03 

6.06 

tr (in) 

0.640 

0.595 

0.605 

y(in) 

1.17 

1.35 

2.33 

tw(in) 

0.375 

0.340 

0.360 

larger value is per- ,_w_ i -th_w _e _b_ c_o_n -ne-c-te-d
-+-

---U-=-0-. 7_0 __ _ mitted to be used) w ith 4 or more fas­
teners per line in the 
direction of loadin 
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University of Asia Pacific 

Department of Civil Engineering 
Mid Term Examination, Fall 2025 

Program: B.Sc. in Civil Engineering 
4th Year 2°d Semester 
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Course Code: CE 421 
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Answer all the questions 

QUESTION 1 (20 MARKS] 

a) Draw the qualitative displacement response curves (total and steady-state response) ofa system
subjected to harmonic excitation for the following situations_
i) Undamped ii) Under-damped.

b) A single-story single-bay steel frame shown in Fig.1, supports a uniformly distributed load of2.5
kips/ft on a rigid girder with a span of24 ft. The girder is assumed rigid relative to the columns.
Elastic modulus of steel, E = 29000 ksi. Damping ratio, s = 0.04, Harmonic force: F(t) = 6 sin(l Ot)
kips

Determine: 
(i) Lateral stiffness of each column and frame
(ii) Natural circular frequency of the frame
(iii) Steady-state displacement amplitude
(iv) Displacement at t = 6 seconds
(v) Maximum flexural stress in each column

... 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

--------------24'---------------

Fig. 1 

[20] 

QUESTION 2 [10 MARKS) [10] 

A 50-ft high vertical walls support a 400 kip-s2/in lumped mass at its tip, representing the water tank shown 
in Fig. 2(a). The moment of inertia of the supporting walls, I= l .2x 107 in4 and Elastic modulus of concrete, 
E = 3600 ksi. Determine the peak deformation, peak velocity, peak acceleration and the maximum bending 
moment at the base of the cantilever due to El-Centro ground motion. Assume that, s=5%. 

Fig. 2(a): Elevated 
water tank supported 
by a cantilever tower at 
Sugandha Beach, Cox's 
Bazar 

2 
}tl(l 

400 kip-s /in 

E =3600 ksi 
I= 1.2x]07 in4 

50 

0.5 

Fig. 2(b): Idealized 
single-degree-of­
freedom cantilever 
model with lumped mass 
at the top. 

02'--'-'-�'-'-'--"-"---''--"-'-'-'"'-'-�"--��.w.,__�"--�� 

I) 02 0 05 0 I U,2 05 10 10 

Fig. 2(c): Combined D-V -A response spectrum 
for El Centro ground motion, 
(= 0, 2, 5, 10, and 20%. 
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QUESTION 3 [10 MARKS) 

On 21 November 2025, a shallow earthquake with moment magnitude Mw = 5.5 reported by the 
United States Geological Survey occurred near Madhabdi I Ghorashal in Narsingdi District, 
Bangladesh, at a depth of approximately 10 km as shown in Fig. 3( a). 

i. Calculate the total seismic energy (E) released during the earthquake.
ii. If the magnitude increases from Mw = 5.5 to Mw = 7.5, Estimate how many times the

seismic energy increases?
Following the earthquake, a field investigation team from University of Dhaka observed several 
ground fissures in the epicentral region near Ghorashal. The average crack width was measured as 7 
inches as shown in Fig. 3(b ). 

iii. Estimate the fault rupture length (L) associated with this event.
Assume, the fault rupture length, L = 2W and shear modulus, µ = 3 x 10 10 Pa.

log(E) = 4.8 + l .5Mw 

(E in Joules) 

Fig. 3(a): Epicentral location and shaking 
intensity map of the 21 November 2025 
Narsingdi earthquake (Source: United States 
Geological Survey). 

Fig. 3(b ): Field photograph of surface ground 
fissures observed near Ghorashal indicating an 
avera e fault slip, D = 7 in (approximately) 

Seismic Moment, M0 = µ x D x A 
Moment magnitude, Mw = 2/3 log M0 - 6.07
(Mo in N-m) 

Fig. 3(c): Schematic representation of fault 
rupture parameters illustrating fault slip, rupture 
dimensions, and the seismic moment 
relationship 

[10) 
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Answer all the questions 
QUESTION 1 [12 MARKS] 

Course Code: CE 433 
Full Marks: 40 

a. Distinguish between point sources and non-point sources of water pollution with two examples each.
b. Explain bioaccumulation and biomagnification with reference to a named example.
c. Why is biomagnification a concern for higher-order consumers?
d. State one principal source and one key effect on the aquatic environment for any four major pollutant

groups of water pollutants.
e. List four factors that cause natural die-off of pathogens in a stream.
f. Define oligotrophic and eutrophic lakes and state two distinguishing characteristics of each. [2*6] 

QUESTION 2 (8 MARKS) 

A 1,500 MW coal-fired power plant converts half of coal's energy into electricity. Of the remaining waste 
heat, 75% is carried away by cooling water drawn from a nearby river. The river has an upstream flow of 110 
m3/s and a temperature of 20°C. 

a. Calculate the required flow rate of cooling water if its temperature is allowed to rise by 10°C.
b. Dete1mine the river temperature just downstream of the discharge point.

(Specific heat of water = 4,186 Jlkg· °C; density of water = 1,000 kglm3) [5+3] 

QUESTION 3 [10 MARKS) 

a. A mixture of 30 mL of wastewater and 270 mL of seeded dilution water has an initial DO of 8.60 mg/L
and a final DO of 2.50 mg/L after 5 days. A control bottle of seeded dilution water alone has an initial
DO of 8.80 mg/L and a final DO of 8.58 mg/L. Calculate the BODs of the wastewater. [6]

C02/P01/C2
b. Describe four pollution control measures that can be applied to reduce the impact of oxygen-demanding

wastes discharged into a river. [ 4] 

QUESTION 4 [10 MARKS] 

A lake has a surface area of 80 x 106 m2
• It is fed by a stream flowing at 15 m3 Is with a phosphorus 

concentration of 0.010 mg/L, and by a point-source discharge adding I g/s of phosphorus. The phosphorus 
settling rate is estimated at 10 m/year. 

a. Using the simple phosphorus model, estimate the average phosphorus concentration in the lake. Will
an algal bloom occur? (Minimum P for algal bloom = 0.015 mg/L)

b. Determine the required phosphorus removal rate (in % and g/s) at the point-source treatment plant to
reduce average lake phosphorus to 0.010 mg/L.
(Phosphorus settling rate conversion: 10 m/yr = 3 .17 x I 0-1 m/s) [ 6+4] 
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List of key formulae 

106C02 + 16N03· + HPO/· + 122H20 + 18H+ -> 
C106H2530110N15P + 13802 

V d PI d t = S - v A. P - Q. P 
s. 
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