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Mid Semester Examination, Fall 2025
Program: B.Sc. in Civil Engineering
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Course Title: Professional Practices & Engineering Ethics Course Code: CE 303
Time: 1 Hour Credit Hours: 3.00 Full Marks: 60

Answer all the questions

QUESTION 1 [15 MARKS] (15]
An NGO and a local government body jointly undertake a safe water supply project in
arsenic-affected villages. The project includes source identification, treatment unit
installation, distribution arrangements, community training, and post-installation
monitoring. After the initial design is prepared, the donors ask to expand the coverage
area without significantly increasing funding or extending the completion deadline.
Meanwhile, community members demand higher service quality and longer-term
operational support.

Apply the concepts of project definition, project characteristics, scope—schedule—
budget relationship, quality linkage, and project cycle phases and explain how these
concepts are interconnected in determining the success or failure of the project.

QUESTION 2 [15 MARKS]

Bangladesh’s coastal zone stretches over 710 km (32% of the country and is home to
about 28% of the population) and is highly vulnerable to multiple hazards. A large
portion of the land is very low-lying, with 62% below 3 m and 83% below 5 m above
sea level. The Ganges-Brahmaputra-Meghna (GBM) delta carries one of the world’s
largest river flows and the highest sediment load (~1 billion tons/year), causing frequent
flooding, land accretion (5-10 km?*year), and unstable river systems. Natural and

human-induced subsidence further increases risk.

This region is highly vulnerable to climate change impacts such as cyclones and storm
surges. riverbank erosion, sea level rise, salinity intrusion, and coastal erosion. To
improve coastal livelihoods and sustainability, several interventions can be considered,
including rainwater harvesting systems, floating or raised-bed agriculture, salt-tolerant
crops, polder (low-lying area of land enclosed by embankments or dikes, where water
levels are controlled through sluice gates and drainage systems to prevent flooding)

system improvement, and drainage and infrastructure development.

Page 1 of 2



a) Prepare project objectives for a coastal improvement project based on the above  [12]
context. Your objectives must follow the SMART criteria and justify how it satisfies the
SMART characteristics.
b) Propose a suitable title for the project. [3]
QUESTION 3 [15 MARKS] [15]
Assume that you are the owner of a Civil Engineering consulting firm that provides
design and construction services for residential buildings. A client approaches you to
construct a two-storied residential building in a flood-prone area of Sylhet. In your
usual practice, you prefer to use a Unit Price contract for construction work. However,
an experienced local contractor suggests using a Fixed Price (Lump Sum) contract
for this project. Apply your knowledge of Lump Sum contract and Unit Price
contract to determine which contract type would be more suitable for this project.
Support your answer with proper justification.
QUESTION 4 [15 MARKS]
a) Apply the provided Bill of Quantities (BOQ) (Table 1) for a residential building  [10]
foundation to calculate the total estimated cost of the foundation work.
Table 1. BoQ for a residential building foundation

Item Description Unit {Quantity |Unit Rate (BDT)

Site Clearance & Preparation| Sq.m | 300 150

Excavation Cum/| 180 350

Shoring/Support System Lin.m| 80 1,200

Lean Concrete (Plain) Cu.m 40 4,200

Formwork (Foundation) Sqm| 120 800

Reinforced Concrete (RCC) |{Cu.m 60 8,500

Reinforcement Steel Kg | 5,000 85

Waterproofing Membrane | Sq.m 100 600

Backfilling Cum| 150 280

Compaction of Backfill Cum/| 150 120

[5]

b) During construction, the contractor encounters unexpected soft soil conditions at the
foundation level, requiring a change from shallow foundation to a deeper foundation
with additional shoring and soil stabilization. Identify the type of contract change
involved (e.g., variation order or addendum) and justify your answer
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ANSWER ALL QUESTIONS. Any missing data can be assumed reasonably.

Part-A
1. Calculate the vertical deflection at H of the Beam in Fig.I (EI=constant). [08]
2. Calculate the horizontal deflection at E of the frame in Fig.2 (EI=constant). [12]
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3. Draw the following qualitative influence lines of the beam in Fig.3 [07]
(a) Bending moments Mg, Mg, Mc
(b) Support reactions Rg, Rc and
(c) Shear forces Vo, Vg
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4. Analyze the frame in Fig.4 using Moment Distribution Method to draw the bending moment
diagram [EI = Constant]. [13]
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Answer all the questions

QUESTION 1 [30 MARKS]

a. Exterior panel of a beam supported slab (Panel A) of an academic building (live load is 2.9 kN/m?)
is shown in Figure 1. Thickness of the slab is 185 mm. Apply the design concept to obtain the
reinforcement of slab for long span support moment (negative) only. The support moment co-

efficient is 0.021. Assume required data to design the slab. [15]
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Figure 1. Exterior slab panel. Figure 2. Flat slab floor plan.

b. A 10-storeyed academic building is constructed with flat slab as shown in Figure 2, live load of
the building is 2.9 kN/m?. Thickness of slab could be considered as 270 mm. The concrete strength
(fc) is 25 N/mm?. Positive moment coefficient of the panel is 0.35 and negative moment coefficient
is 0.65 for continuous long span, respectively. Design the column strip of long span of Slab S5
for mid-span (positive) moment only. [15]

QUESTION 2 [18 MARKS]

Design the ground floor column of “C1” (shown in Figure 2) of the 10-storeyed academic building
stated in Question 1 (b) as tie column. The structure is constructed as flat slab. The column having
uni-axial bending moment of 900 kN.m due to wind load. Design the column using column design
chart (Figure Al, Appendix) considering safety, environment and societal requirements of BNBC
2020. Show the reinforcement details. [18]
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QUESTION 3 [12 MARKS]

The thickness of flat slab stated in Question 1(b) has to be minimized as much as possible considering
punching shear requirement only. Develop punching shear formulation for Column C1 as shown in
Figure 2. Propose a solution for the possible minimum thickness of slab in accordance to punching

shear of Column C1. Dimension of column could be based on design / assumption. 12
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PART A
There are two questions. Answer all the questions. (10*2 = 20)
[Assume reasonable data if any]

QUESTION 1 [10 Marks]

a. Analyze the relationship between Primary and Secondary Interventions in the sanitation

life cycle and justify whether they are correlated.

b. Identify the type of disease transmission pathway illustrated in the following scenario

and explain the factors that contributed to the infection.
Scenario:

Mr. X is suffering from an infection caused by parasitic worms. During medical
investigation, he revealed that he had been swimming for a long time in an old pond that

contained many snails. The pond was also connected to nearby pit latrines.

QUESTION 2 [10 Marks]

A 915 mm (36 inches) sewer is laid in a slope of 0.002; what will be the depth of flow and
velocity when the flow is 7.0 m*/ min? Required graphs are attached on page 3. The page

containing the graphs must be attached with your answer script.

[5]

(5]

[10]



PART B
There are two questions. Answer all the questions. (10*2 = 20)
[Assume reasonable data if any]

QUESTION 3 [10 Marks] [10]

Calculate the volume of the equalization tank of a treatment plant, subjected to
variable inflow rate (with time) as illustrated below.

Time Interval Flow (m3/h)
6.00 A.M-10.00 A.M 380

10.00 A.M -14.00P.M 100

14.00 P.M -18.00 P.M 500

18.00 P.M -22.00 P.M 60

22.00 P.M -2.00A.M 80
2.00A.M-6.00 A.M 110

QUESTION 4 [10 Marks] [10]

Explain why the COD concentration of wastewater must be greater than the BODs
concentration?

2/3



Graphs fer Question 2.

100
90 96 —| 2440
90 -| 2290
80
84 -| 2130
70 7?8 ~| 1980 -
60 ~ 72-| 1830
66 —| 1680
50 60 —| 1520
. o —
%0 s4 | 1370 . qe
- 48 | 1228 .
3—1"0.8
30 42 —[ 1070 1 -
s J-10
36| 915 _’
33| 840 I
20 30—[780_ s—F12
R = 27-|e8s 5 s 1.3
5 : = E
2 2a-|61s E = = BN
£ € E g 3 -
= £ S 21-—|sz0 B 2 5318
= E a k-3 ° 4.
= - & - & = 3
. & o 2 18--| 460 =
bl g - i §‘
8 & 6~
15—|aso .
7
6 7=
12.-| 305 -
s
. 10—|255 8
4 E
. . 9
8—|z00
s ,oéa.o
1 33
&)
2

Velocity, mis

1.0~

Depth ratio Dp/0¢

i T I T ¥ ¥ T 1 T i
0.1 0.2 0.3 0.4 0.5 0.6 0.7 os8 0.9 1.0 1.1 1.2
Radius of Hydraulic Elements, Ap/Ar, WPa/WPe, Rp/Re, Ve/Ve, Qp/Qr

Ratios of sewer hydraulic elements.

3/3



University of Asia Pacific
Department of Civil Engineering
Mid Semester Examination, Fall 2025
Program: B.Se. in Civil Engineering
34 Year 2" Semester

Course Title: Transportation Engineering I Course Code: CE 351
Time: 1 hour Credit Hour: 3.00 Full Marks: 60

Answer all the questions

QUESTION 1 [30 MARKS]

a.

Shakib is a university student who lives approximately 50 kilometers away from his campus. Every
day, he must travel this long distance to attend his classes. In his city, several modern transport
systems are available, including Bus Rapid Transit (BRT), Mass Rapid Transit (MRT), and Light
Rail Transit (LRT).

Each mode of transport offers distinct advantages in terms of speed, capacity, and reliability. Shakib
prefers a route that minimizes travel time and avoids heavy traffic congestion. At the same time,
he considers factors such as accessibility, cost, and comfort. In some cases, he may need to use a
combination of different transport modes to complete his journey efficiently.

(1) Identify the types of public transport systems mentioned in the scenario.

(ii) Discuss the advantages of each transport system (BRT, MRT, and LRT) based on their
operational characteristics.

(iii) In which situations would each mode (BRT, MRT, and LRT) be most suitable for passengers
like Shakib? Justify your answer with appropriate reasoning. (8]

Distinguish between a Non-Motorized Vehicle (NMV) lane and a Service Lane based on their

functions and usage. (4]
Classify the ‘Purbachal Road (300 ft)’ in Dhaka according to the roadway classification system and
justify your answer with appropriate reasoning. (4]
Estimate the conflict point of a 4-leg intersection having the following configuration, A =3 lane 1-
way road and B = 2 lane 2-way road. (8]
Describe: (1) Forced Flow, (ii) Induced Flow, (iii) Tidal Flow (6]
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QUESTION 2 |30 MARKS]

a. Determine the lighting layout of Mirpur Beribadh Road where one side of the road is surrounded
by industries and Turag river is on other side. The road is a two-way road and has 2 lanes on each
direction having lane width of 10m and 1m shoulder on both side of road. Assume the surface
reflectance to 5% and a maintenance factor of 0.70. Consider, the expected life of the light is 150
days. Given, Night-time vehicle flow (one direction) = 1000vph. Refer to the annexure for
necessary data. [15]

b. A newly appointed traffic engineer studied a rural primary road. The annual average daily traffic
(AADT) for the road is reported as 85,500. To get an estimation on traffic variation over time, he
back calculated traffic volume for 9 AM to 10 AM, 12 PM to 1 PM and 7 PM to 8 PM. The study
was done on Saturday, August 01. [See Annexure for necessary data]

i) Determine AWT for the mentioned month.

ii) Determine ADT for Thursday.

iii) Determine when he will get the maximum traffic volume for the specified three time periods.
[15]
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Answer all the questions

QUESTION 1 [10 MARKS]

a. Discuss the influences of vegetation types on the pan coefficient. Explain why pan
evaporation is greater than actual evaporation.

b. Explain how the factor affecting parameters of infiltration and direct surface runoff are

related to each other.

QUESTION 2 [10 MARKS]

a. The depths of 40-minutes rainfall event are given below. Estimate maximum 25 minutes
rainfall intensity in in/hr.

Storm time (minutes) | S 10 15 20 25 30 35 40
Rainfall depth (in) 0.15 102 1022 1025 [0.2 ]0.28 {0.24 |0.18

b. The following data represents the daily amounts of rainfall (P) and water added to a pan
(both in inches). Compute the daily evaporation rates by assuming pan coefficient 0.75.

Day 1 2 3 4 S 6 7
P (in.) 0.00 0.12 0.00 0.05 0.00 0.18 0.08
Water Added (in.) | 0.25 0.08 0.16 0.10 0.20 0.00 0.10

QUESTION 3 [10 MARKS]

(5]
(5]

(5]

The daily streamflow data for a river, at a site having a drainage area of 8000 Km? are given [10]

in Table below. Separate the baseflow from the direct runoff hydrograph (DRH) by the 1*
Method of the Arbitrary Approach. Determine the runoff volume and equivalent depth of the
direct runoff.

Time (days) Flow (m?/s)
2 160
4 172
6 660
8 1230
10 1035
12 833
14 625
16 510
18 382
20 275
22 185
24 150
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QUESTION 4 [10 MARKS]
According to field measurements, a watershed of interests is capable of infiltrating at a rate [10]

of 3.1 in/hr at the beginning of a storm. By the end of the storm, it can only infiltrate at 1/6 of
the initial rate. Assume the decay constant is 0.38 hr”!. How long after the storm the infiltration
rate will be 1/3 and 1/5 of the initial rate? Approximately how long after the storm, 2 inches
and 4.5 inches of water will be infiltrated?
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Answer all the questions

QUESTION 1 [10 MARKS]
Discuss the managerial roles of Mintzberg with relevant example [10]

QUESTION 2 [5s MARKS]
Compare the three types of management styles and identify the best one according to you. [5]

QUESTION 3 [S MARKS]
Explain the ‘Scientific Management’ concept of management. (5].




