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Answer all the questions

QUESTION 1 [15 MARKSI |

A civil engineering firm was hired to design a commercial building. The client and
the engineer verbally agreed on the project scope and payment terms. Later, the
client claimed that some additional services were included in the agreement without
extra payment. The engineer argued that these services were not part of the original
contract. During the dispute, it was found that the client was pressured to sign the
agreement quickly and some contract terms were unclear.

| (a) Apply the six essential requirements of a legally binding contract to the [5]
’ above scenario and determine whether a valid contract exists between the
I client and the engineer.
| (b) Analyze the circumstances of the case and determine whether the [5]
agreement is likely to be void, voidable, or unenforceable. Support your
| analysis with appropriate reasons.
(c) From an engineering professional's perspective, recommend two measures | [5]
that could have prevented this dispute. Justify your recommendations.

! |

[QUESTION 2 25 MARKS] [ |

A contractor in Dhaka is under pressure to complete a highway construction project
before the deadline. To accelerate progress, workers are regularly required to work
I I-hour shifts for six consecutive days a week without adequate rest breaks and
overtime wages. In addition, newly recruited workers are assigned to operate
construction machinery without receiving proper safety training and personal
protective equipment (PPE), such as helmets and safety harnesses. Shortly
afterward, a newly recruited worker suffered a severe injury while operating
machinery without proper training.

Mr. Y, a permanent employee with five years of service, repeatedly complained
about the excessive working hours and unsafe working conditions. Following Y's
complaints, the employer terminated his employment immediately without prior
notice or compensation, claiming that his services were no longer required.
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(a) Determine whether the termination of Mr. Y's employment complies with
the requirements of Bangladesh Labour Law. Justify your answer.

[5]

(b) Analyze the scenario and identify the provisions of Bangladesh Labour
Law that the employer may have violated. Justify your answer with
reference to working hours, overtime, worker welfare, and workplace

safety.

[10]

(c) As the project engineer, prepare a comprehensive strategy to improve
occupational health and safety in compliance with Bangladesh labour laws.

QUESTION 3 [25 MARKSI |

A multinational engineering company plans to establish a manufacturing plant in
Bangladesh. The project may create employment opportunities and transfer
technology, but it may also raise concerns regarding worker safety, environmental
pollution, fair remuneration, and ethical use of computer-based monitoring

Systems.

(a) Define multinational corporation (MNC) and explain its relevance in the
context of the proposed manufacturing plant in Bangladesh.

[5]

(b) Analyze the major ethical responsibilities of an MNC toward workers and
society in the host country

(c) Determine the key environmental ethical concerns that engineers should
consider before approving the project.

(5]

(d) Evaluate the potential benefits and drawbacks of establishing the MNC-
operated manufacturing plant in Bangladesh from engineering ethics,
environmental, and social perspectives.

[10]

QUESTION 4 [25 MARKSI |

A junior civil engineer in Bangladesh is asked to sign a structural design report for
a commercial building. The engineer finds that some calculations were not
prepared under their supervision, the design may not fully comply with applicable
standards, and the client is pressuring the firm to approve the report quickly.

(a) Define code of ethics and explain its importance in professional
engineering practice.

(b) Analyze the major positive roles of engineering codes of ethics in guiding | [5]
professional conduct.

(¢) Apply the fundamental canons of engineering ethics to determine what the | [5]
engineer should do in the given situation.

(d) Evaluate the pros and cons of the actions proposed in Question (c), [10]

considering public safety, professional integrity, client pressure, project
delay, and legal responsibility.
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OUESTION 5 [30 MARKS] |

A civil engineering firm is designing a pedestrian footbridge near a busy road in Dhaka. To reduce
costs, the project manager suggests using cheaper material and reducing some safety checks. A
junior engineer finds that the design may be unsafe during peak pedestrian movement. The

engineer must decide how to act professionally and ethically.

(a) Define safety in engineering design and explain its relevance to the
proposed footbridge project.

[5]

(b) Analyze the concept of relative safety by comparing the proposed
footbridge with other pedestrian facilities in Dhaka.

[5]

(c) Evaluate how an engineer should balance loyalty to the company with the
professional duty to protect public health, safety, and welfare.

[10]

(d) As an engineer, what should you do if the authority asks you to approve the
unsafe design? Discuss the pros and cons of your actions.

[10]

OQUESTION 6 [30 MARKS]

A civil engineering consulting firm was hired to supervise the construction of a
major bridge project. During construction, a senior engineer discovered that the
contractor was using substandard materials that did not fully comply with the design
specifications. Reporting the issue would likely delay the project and increase costs;
while ignoring it would help the project finish on schedule and protect the firm's
relationship with the client.

The engineer faced pressure from management to remain silent because the project
was important for the company's reputation and future business opportunities. At
the same time, the engineer was concerned that the use of inferior materials could
affect the long-term safety of the bridge and endanger the public. Unsure of the
proper course of action, the engineer began reflecting on his professional
responsibilities, personal values, and obligations to society.

(a) Determine whether the ethical issues in the scenario are examples of
micro-ethics, macro-ethics, or both. Justify your answer.

[5]

(b) Discuss three reasons why the contractor may behave unethically in the
above situation.

[5]

(c) Apply three characteristics of a profession to justify the engineer’s
obligations in the above scenario.

[10]

(d) Illustrate how conceptual inquiry, normative inquiry, and factual inquiry
can help the engineer make an ethical decision in this context.

[10]
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Course Title: Structural Engineering 11 Course Code: CE 313 (OBE)
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ANSWER ALL QUESTIONS. Assume any missing data reasonably.
(Roll=Last three digits of your registration number)
PART-A
[Show all the relevant bending moment (MO,M1,M?2 etc) or axial force(NO,NI1,N2 etc)
diagrams with loads and reactions |
QUESTION 1 [10 MARKS]

Analyze the [rame in Fig.1 to determine the horizontal deflection at E by the Unit Load  Method [Q= 86 kN

for Even Rolls or Q=26 kN for Odd Rolls and EI=Constant]. [10]
2/PO2
Q 66 kKN CO2/P0O2/C4
¢ 6m 3m ‘l‘ 3m 120 kips 80 kips
F A B
D _12ft ‘1’ 12 ft 6 ft “/
4m FAN E F G
66 kN —> 12 ft
4 m P Q
= E ‘
Fig. 1 Fig.2

QUESTION 2 [14 MARKS]

Analyze the frame in Fig.2 by Force Method and calculate the reactions. Consider the horizontal reaction at P as

redundant |Q= 86 kips for Even Rolls or Q=26 kN [or Odd Rolls and EI=Constant]. |14]
CO3/P0O2/C4

QUESTION 3 [12 MARKS]
Analyze the Beam in Fig.3 by the Force Method and calculate the reactions. Consider the reaction at
F as the redundant [Even Rolls:P= 36 kips, Q=86 kips, L=16 ft or Odd Rolls: P= 76 kips, Q=26 kips

L=19 ft and El=Constant]. 12]
CO2/P0O2/C4
ANA B 4m_ F
P Q
b ¢ E L " 3m
’%L/v —+—L/2 —”%L/? Py 1 D C<—Q
- - - - E 3m 3m :
Fig.3 80 kN 160 kN

Fio 4
QUESTION 4 [14 MARKS]
Analyze the truss in Fig.4 by the Force Method and calculate the bar forces. Consider the member AD for Even
Rolls and member BE for Odd Rolls as the redundant ones. [Q= 168 kN for Even Rolls or Q= 124 kN for Odd

Rolls and EA=Constant]. 114]
CO2/P0O2/C4




PART-B
QUESTION S [15 MARKS]

Use stiffness method considering flexural deformations only to calculate unknown rotations of the [rame

abedefghij loaded as shown in Fig.5 .Also, draw Shear force and bending moment diagram.

[Given: £l = 42%10° k-f¥). [15]
CO2/P0O2/C4

QUESTION 6 [12 MARKS]

Use stiffness method (neglect axial deformations) to calculate rotations at joint @ and deflection at joint b of the

grid system abcde loaded as shown in Fig.6 [Given: £l =40%10° k-f and GJ = 25x1 0 k-f¥*). [12]
CO2/P0O2/C4

QUESTION 7 [13 MARKS]

Identify zero-force members of the truss loaded as shown in Fig.7 and determine unknown displacements at joint

B ifthe support 4 moves horizontally 0.10 ft. Also, calculate member forces [Given: £A/L =1200 k). |113]
CO2/PO2/C4

QUESTION 8 [10 MARKS]

Ignore zero-force members and apply boundary conditions to form the stiffness matrix of the space truss

abedefghij shown in Fig.8 [Given: Sk = constant = 600 kip/fi, Nodal Coordinates (fi) are a(6,12,0), b(6,12.-

6), ¢(3,6,0), d(3.6,-6), ¢(9,6,0), /{9,6,-6), g(0,0,0), h(0,0,-6), i(12,0.0), j(12,0,-6)]. (10|
CO2/PO2/C4

Fot ot oto—to+o

Fig.7
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ANSWER ALL QUESTIONS. Assume any missing data reasonably.
(Roll=Last three digits of your registration number)
PART-A
[Show all the relevant bending moment (M0,M1,M?2 etc) or axial force(NO,NI1,N2 etc)
diagrams with loads and reactions |
QUESTION 1 [10 MARKS]

Analyze the frame in Fig.l to determine the horizontal deflection at E by the Unit Load

Method [Q= 86 kN

for Even Rolls or Q=26 kN for Odd Rolls and EI=Constant]. |18]
2/P02/C¢
Q 66 kKN CO2/P02/C4
¢ 6m 3m ‘l‘ 3m 120 kips 80 kips
F A B
D _12ft ‘L 12 ft 6 ft J(
4m 3 E F G
66 kN—> 12 ft
4m
i S
= B
Fig.1 Fig.2

QUESTION 2 [14 MARKS]|

Analyze the frame in Fig.2 by Force Method and calculate the reactions. Consider the horizontal reaction at £ as
redundant [Q= 86 kips for Even Rolls or Q=26 kN for Odd Rolls and EI=Constant].

QUESTION 3 [12 MARKS]

[14]
CO3/P0O2/C4

Analyze the Beam in Fig.3 by the Force Method and calculate the reactions. Consider the reaction at
F as the redundant [Even Rolls:P= 36 kips, Q=86 kips, L=16 ft or Odd Rolls: P= 76 kips, Q=26 kips

L=19 ft and El=Constant]. [12]
CO2/P0O2/C4
2 A B 4m F
P Q
. 3m
D ¢ E ¢ F >
%’—LD —+—1n ——’%L/a S ) -}ﬁ ? D < <0
- - - - E 3m 3m
Fig.3 80 kN 160 kN
Fig.4

QUESTION 4 |14 MARKS]|

Analyze the truss in [ig.4 by the Force Method and calculate the bar ferces. Consider the member AD for Even
Rolls and member BE for Odd Rolls as the redundant ones. [Q= 168 kN for Even Rolls or Q= 124 kN for Odd

Rolls and EA=Constant].

[14]
C0O2/P02/C4



PART-B
QUESTION S [13 MARKS]

Analyze the frame shown in shown in Fig.5 by Cantilever Method to draw the axial force and moment

diagram of columns. 113]
" CO2/PO2/C4
SOKN —>
T 40 kKN—2 £ R T
4m H b Zim
AN : - — 50 kN
40 Y K L | Lm
I C
Sm
Sm
"'l'!_ e ~ ani - A {i L
———4m >m =2 m4+—3 m4+—3 m—2 m4
Fig.5 Fig.6

QUESTION 6 [§ MARKS]
Analyze the mill bent shown in Fig.6 by Portal Method to determine the reactions at support A and B.

Also, determine the force in members GK and 1J. 108]
CO2/P0O2/C4

QUESTION 7 [7 MARKS]
(i) Draw the qualitative influence lines of the beam shown in Fig.7, 107]
(a) Bending moments Mg, Mg CO1/P0O1/C3

(b) Support reactions Rg, Rp and
(c) Shear forces V™, VeI, Vg

A B c G » E
2 m—— 4m —2m-+2mt—d m—|

Fig.7

QUESTION 8 [15 MARKS]
Use Moment Distribution Method to draw bending moment diagram of the frame shown in ¥ig.8

[Given: E =220 GPa, [ =95x10° mm?*]. [15]
7 kN/m
10 KN/m 77 CO2/P0O2/C4
¥ /v/l/l/ £7 kNI/ml T
— . ¥ E
T B C v 7 kN/m 5 kN/m 3m
2m 3m T T vy
50 kN—>
2m D
J_ A 2 4m
F3m é 4 m ———2 m—| J
mhs = .
« J m i > m 1
Figd Fig.9

QUESTION 9 [07 MARKS]

Analyze the frame is shown in Fig.9 using Vertical Load (Approximate) Method and draw the shear

force and bending moment diagram of the frame. 107]
CO2/P0O2/C4
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Answer all the questions

QUESTION 1 [20 MARKS]

a. The floor of an office building (Figure 1) is constructed with a flat slab system and it carries 2.4
kN/m? live load. The thickness of slab could be assumed as 240 mm. Design the long span Middle
Strip of Panel S5 (Figure 1). The concrete strength (fc’) is 28 N/mm?. Positive and negative
moment coefficients of the panel are 0.35 and 0.65, respectively Assume required data to design
the slab. [14]

b. Design the cantilever retaining wall of an open tunnel is shown in Figure 2. Density of soil beside
the wall is 1600 kg/m?, active soil pressure coefficient is 0.3, soil is saturated with water (void ratio
of the soil is 20%). Concrete strength (fc’) could be used as 28 N/mm?. Thickness of the wall could

be assumed as 800 mm. Check for shear force and show the reinforcement details. (6]

| [ [

; i o
Bo---ooooe- L ARRELLLCCRES §-ooooooooee

E Panel S5 i E 8m
M P — O—

| | E

| ! \O

B S

[ |
———
8m 8m 8m

Figure 1. Flat slab floor plan Figure 2. Retaining wall

QUESTION 2 [20 MARKS]

a. The column of a high-rise building is supported by pile foundation. The dead and live loads of the
column are 2400 kN and 900 kN respectively. The capacity of 600 mm diameter bore pile could
be considered as 1000 kN. Column size is 500 mm x 500 mm. Design the pile cap with the
minimum thickness. Assume required data to design the pile cap. [14]

b. Eccentric tendon is economical choice for post-tension pre-stressing system, justify the statement
through analysis of the beam. Size of the beam could be considered as 300 mm x 1000 mm with a
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span of 10 m. Dead and live load of the beam is 20 kN/m and 30 kN/m respectively. Eccentricity
could be assumed as 300 mm from centre of beam. [6]

QUESTION 3 [20 MARKS]

The floor slab layout plan of a 10-storeyed academic building (Live load 2.9 kN/m2) is shown in
Figure 3. The structure is constructed with frame structure, the slabs are supported by beams. The floor
carries 2 kN/m? dead load due to random wall. Design the short span of slab S1 for support and mid-
span moments. Support moments of continuous panels need to be considered in design. Concrete
compressive strength of the slab is 28 N/mm?. Check for shear as well, shear force co-efficient is 0.5.
Show the reinforcement details. [20]

M =650 kN-m

400 mm
4>

8m 8m 8§m

Fi 4. Column
Figure 3. Beam supported slab floor plan. lgure olum

QUESTION 4 [20 MARKS]

The column “C1” as shown in Figure 3 of the building structure stated in Question 3 is required to be
designed as rectangular tie column. The column is subjected to 650 kN-m moment at critical axis due
to lateral load. As per the requirement of Architect, the maximum width of the column is 400 mm
(Figure 4), use approximate method to obtain design load of the column. The column has to be
designed for the lowest minimal dimension considering all possible options of BNBC 2020. Propose a
solution to design the ground floor column with structural details. The column design chart as shown
in Appendix could be used to design the column. [20]

QUESTION S [20 MARKS]
The column “C1” as shown in Figure 3 of the building structure stated in Question 3 is supported by

isolated pad footing. The allowable bearing capacity of soil is 220 kN/m?. Thickness of the footing is
required to be minimal in design considering all possible options (strength of concrete, dimension of
column, flexural and punching shear) in accordance to BNBC 2020. High strength concrete (minimum
is 35 MPa) has to be used to minimize the thickness of thenfooting. Formulate the required design
equations. Propose a solution to design the footing with the minimum thickness. Assume required

data to design. [20]
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6.2.5.3.3 The minimum thicf<ness, h for slabs with beams spanning between the supports on all sides, shall be

as follows:

(a) For agm equal to or less than 0.2, the provisions of Sec 6.2.5.3.2 shall apply;

(b) For ay,, greater than 0.2 but not greater than 2.0, k shall not be less than

I, 0.8+-1-%
h=— Fagm—02) >125mm (6.6.5)
(¢) For g, greater than 2.0, & shall not be less than
f
ln(o.a+;‘;’—o)
h= W >90mm (6.6.6)
Table 6.6.8: Coefficients for Negative Moments in Slabs T
Ma.neg =C a,nengg.
= 2
Mb,neg =C b.nengb
Where, w = total uniform dead plus live load per unit area
. Casel Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9
Span Ratio, | Moment
L, Coefficient
Tl [: b
Cameg 0.045 0.050 | 0075 | 0.071 0.033 | 0.061
1.00
Comes 0.045 0.076 0.050 0.071 0.061 0.033
Cameg 0.069 0.085 0.088 0.061 0.078
0.75 e
Coneg 0.02; 0.044 0.036 0.014
1 ] 1 aF )
Table 6.6.9: Coefficients for Dead Load Positive Moments in Slabs T
Span Ratio | Moment Casel Case 2 Case 3 Case 4 Case 5 Case 6 Case7 Case 8 Case 9
la | coefficient }
m =g LIV 3 L]
Caat 0.036 0.018 0.033 0.027 0.020 0.023
1.00
Co.at 0.036 0.018 0.027 0.033 0.023 0.020
Ca,a1 0.061 0.028 0.048 0.051 0.036 0.031
0.75
Cp,a1 0.019 0.009 0.012 0.020 0.013 0.007
Table 6.6.10: Coefficients for Live Load Positive Momentsin Slabs +
Can 0.036 0.027 0.027 0.032 0.032 0.035 0.032 0.028 0.030
1.00
Cous 0.036 0.027 0.032 0.032 0.027 | 0.032 0.035 0030 | 0.028
Cant 0.061 0.045 0.047 0.055 0.056 0.049 0.046
0.75
Cont 0.019 0.014 0.013 0.016 0.020 0016 | 0.013
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University of Asia Pacific
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Final Examination, Fall 2025
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Course Title: Sanitation and Wastewater Engineering Course Code: CE 333
Time: 3.00 Hours Credit Hour: 3.00 Full Mark: 120

There are five (5) questions. Answer all the questions in both sections. Assume any missing data.
(Necessary formulae are attached; Assume reasonable data if necessary)

Section A

QUESTION 1 [24 MARKS]

a) The Figure 1 represents the flow diagram of the Unplanted Sludge Drying Bed (UPDB)

. Dried sludge
Incomin S .
[ sludg:eg }———’>[ ch%rr?]%r:ar ] —| Composting Manure

| Unplanted
~1 drying bed

I v Leachate

Anaerobic ( )
digester Settler

Anaerobic
baffle filter

Horizontal
plantes gravel
filter

- Treated
Pohgm;g ]——> efftuent for
_bpond reuse

Figure 1: Flow diagram of a UPDB

(i) Draw and label the elevation view of an unplanted sludge drying bed, indicating the different (5]
filter material layers, bent pipe, and other relevant engineering details.

(ii) Discuss what problems would arise if the system did not include a horizontal planted gravel
filter.

(5]

b) Explain the physical processes that take place in a septic tank. (7]
¢) Describe the effects of illegal connections on the operation of a Small Bore Sewer (SBS) (7]
system.
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QUESTION 2 [21 MARKS]

a) Describe the mechanism of a two stage digester and explain why it is faster than the single
stage digester.

b) Explain the conventional treatment process for the textile wastewater using engineering
diagram.

QUESTION 3 [15 MARKS]

Design a facultative pond treatment system for the area to remove 90% of the incoming BOD.

Parameter Value

Average wastewater flow (November-winter) 4500 m3/d

Average wastewater flow (June-summer) 5500 m*/d

Temperature in November 10°C

Temperature in June 30°C

Influent BODs (mean) 300 mg/L

Reaction Coefficient, K at 20°C 0.23 d!

0 1.06 day

Section B

QUESTION 4 [30 MARKS]

a) The BODs of a wastewater is 400 mg/L at 20°C. k at 20°C is 0.20 per day. Calculate the
BODo of the sample at 15°C.

s
1ok
b) Explain the linkage between the primary sedimentation tank, the trickling filter, and the
secondary sedimentation tank.
¢) Describe the mechanism of MLSS formation in an activated sludge process.

9T-20°

Required formula: Z, = kr =kyg

QUESTION 5 [30 MARKS]

a) Explain the advantages of the simultaneous phosphorus precipitation process over the pre-
precipitation process.

b) You have been assigned to propose wastewater treatment plants for a tannery industry and a

polluted lake. The pollutant concentration parameters of the wastewater produced by the tannery
industry and the polluted lake water are:

Page 2 of 3
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8]

[15]

[15]

[10]

(5]
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Table. Pollutant concentration of the tannery wastewater and polluted lake

water.
Unit Tannery Polluted lake
Concentration
pH -—- 12.0 6.0
DO 0.3 0.7
NH;s-N 140 7
NOs-N  mg/L 50 8
TN 400 20
BODs 6000 50
COD 30000 100
TP 10 3
(i) Calculate the organic biodegradation ratios for tannery wastewater and polluted lake [7.5]

water, and compare their biodegradability.

(ii) Propose flow diagrams of the natural systems to treat tannery wastewater and the [7.5]
polluted lake water.

(iii)  Justify how you will meet the disposal guidelines during the infrequent NHs-N [5]
concentration increase in the tannery wastewater.
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University of Asia Pacific
Department of Civil Engineering
Final Examination, Fall 2025
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3" Year 2" Semester

Course Title: Transportation Engineering I Course Code: CE 351
Time: 3 hours Credit Hour: 3.00 Full Marks: 120
(Answer all the questions)

QUESTION 1 [20 MARKS]

a. A motorist traveling at 80 mph up a grade of 2% on a highway observes a crash ahead of him,
involving an overturned truck that is completely blocking the road. If the motorist was able to stop
his vehicle 15 ft from the overturned truck, calculate his distance from the truck when he first

observed the crash? Assume comfortable deceleration rate and appropriate PIEV time.
[10]

V2

29(f £ G)

b. A six-lane undivided highway has 12-ft lanes which has a design speed of 50 mph and
corresponding SSD is 425 ft. A tall tree is located along the inside of the highway curve. The curve
centerline radius is 550 ft. Determine the minimum lateral offset distance from the edge of the
inside travel lane to the building needed for adequate stopping sight distance. Use the following
equations.

SSD =Vi+

[10]

150 = R(1 - cos 25655

QUESTION 2 [20 MARKS]

The Panthapath Intersection is to be operated as a two-phase signalized intersection. For one approach,
the following data were collected during a field survey. Given, the Green time is 35 sec and Red time
is 22 sec for that signal system. Assume, any missing data.

The number of vehicles passing through the intersection were recorded for three consecutive signal
cycles which is provided in Table 1. [PCU factors for Car and Autorickshaw are 1 and 0.5 respectively]

1) Calculate average PCU for each interval and draw the saturation flow diagram.
ii) Calculate initial and final lost times.

iii) Determine the saturation flow and approach capacity of the intersection.
[10+4+6]
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Table 1: Vehicle Count from Traffic Survey

No of vehicles per 6 seconds Cycles
interval 1 | 2 | 3
0-6 sec Car 3 0 4
Autorickshaw 1 1 2
Car 9 8 1
6-12 sec Autorickshaw 6 5 8
Car 8 8 9
12-18 sec Autorickshaw 6 4 3
Car 7 9 8
18-24 sec Autorickshaw 8 3 0
24-30 se Car 3 I 2
~ousee Autorickshaw 3 0 4

QUESTION 3 [20 MARKS]

a. Differentiate between Fixed Time controllers and Vehicle Actuated Demand Responsive

Controllers traffic signal system. [5]
b. State the methods of collecting data for the Delay Study. [5]
c. Identify the areas where Parking should be prohibited. [5]

d. You are driving from Dhaka to Sylhet on a busy national highway. Along the way, you encounter
several traffic signs placed at different locations. Carefully observe the figures provided below and
name each of the traffic sign along with stating its type (mandatory, cautionary or informatory).

(5]
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QUESTION 4 [20 MARKS]

The Shahbag Intersection is proposed to be converted into a two-phase signalized intersection, and the

following data have been collected for analysis. Assume, any missing data. [10+6+4]
North-South East-West
Inter green period (s) 10 12
Starting lost time  (s) 2 1
End lost time (s) 1 1
North | South East West
Flow, pcu/hr 520 690 775 610
Saturation flow, pcu/hr | 1810 2280 2600 2030
i) Design the signal for the intersection, where the optimum cycle length can be calculated
using the following equation: Co=[1.5L+5]/[1-Y]
ii) Draw the concerned bar diagram.

iii) Draw the phase diagram.

QUESTION 5 [20 MARKS]

a. Design the superelevation for a horizontal curve tangent length of 550 ft where the intersection
angle is 94°. The design speed is 80 mph.
[10]

. vz
+f=—
etf IR

b. A -1.50% grade intersects a +4.00% grade at Station 42+75 and at a PVI elevation of 420 ft. Given
that the length of the vertical curve is 800 ft, determine the station and elevation of the curve low
point.

[10]

gz“gl)
2L

. 2
Curve elevation = Ypy e tgxtax™=Ypyctgx +x2(
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QUESTION 6 [20 MARKS]

a. Discuss the different methods of speed measurement.

[5]

b. A survey was conducted on five vehicles traveling along a 20 km stretch of road to determine spot

speeds. The collected data are as follows:
[15]

Table 2: Traffic Stream Characteristics

Vehicle Travel Time Spot Speed Cumulative
No. (hr) (kmph) Frequency (%)
1 3.45 A 14
2 5.19 B 30
3 2.51 C 40
4 1.25 D 70
5 4.33 E 100

1) Determine time-mean speed.
ii) Determine the average speed of the traffic stream.
iii) Determine design speed and safe speed for the road (use graph paper).

Annexure

BASIC HORIZONTAL CURVE FORMULAS

Pl
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University of Asia Pacific
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34 Year 2" Semester

Course Title: Engineering Hydrology Course Code: CE 363
Time: 2 hour Credit Hour: 2 Full Marks: 100

Answer all the questions

QUESTION 1 [10 MARKS]
Explain the impact of urbanization on infiltration, direct runoff, and groundwater recharge [10]
processes. Discuss the factors affecting infiltration.

QUESTION 2 [20 MARKS]

A pumping well with a diameter of 0.6 m extends 33 m below the static groundwater table ina  [20]
confined aquifer system. The well is pumped continuously at a constant discharge rate of 70
m¥hr for a sufficiently long period to reach steady-state conditions. The resulting drawdowns
measured in observation wells located at distances of 16 m and 48 m from the pumping well

are 1.9 m and 1.2 m, respectively.

Based on these observations, determine:

(a) The transmissivity of the aquifer.

(b) The estimated drawdown at the pumping well.

(c) The radius of influence of the pumping operation.

Assume the aquifer is homogeneous and isotropic and follows steady-state flow conditions.

QUESTION 3 [15 MARKS]
A storm drain system consisting of two inlets and pipes is to be designed using Rational Method. [15]

A schematic diagram of the system is shown below. Determine the peak flow rates to be used
33

in sizing the two pipes and inlets. Rainfall intensity (in/hr) as a function of tis: i =

(t+6)0.75 ‘
““““““““““““““““““““““““““““““ s
o ~ :
" drear )
s red 5‘ Area2  f Area 1 Area 2
f : te=11 min te= 14 min
i
ety \ 4o \ Area=3 ac Area=5.5ac
k4 S S LA .
{ R C=0.25 C=0.3
; %ﬁ%““é e e 2 TR R T e e b
Inlet-1 R Y
: | Area 3 Area 4
Area 3 e s g t= 12 min te= 15 min
1 ravei time = 1.0 min i
j Area=4.2 ac Area=7 ac
Y AY
NN -~ Area 4 e C=03 C=04

Inlet-2
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QUESTION 4 [15 MARKS]
The baseflow in a stream and the 2-hour unit hydrograph for the basin are given in the following [15]

table. Determine the total flow hydrograph for a storm of the pattern indicated.

45 mm
38 mm
Total 30 mm 33 mm
26 mm
Excess 19 mm
0 2 4 6 8
(hour)
Time (hour) { Unit Hydrograph (m?/s) Baseflow (m?/s)
12:00 0 11
14:00 5.1 11
16:00 7.8 12
18:00 6.2 12
20:00 5.1 12
22:00 4.3 13
24:00 3.1 13
02:00 2.2 13
04:00 1.1 14
06:00 0.9 14
08:00 0 14
Same baseflow continues

QUESTION S [15 MARKS]
Route the following hydrograph through a river reach for which K= 13 hours and x = 0.24. At [15]
the start of the inflow flood the outflow discharge is 11 m*/s. Given that

—kx + %At (kx + %—At) (k —kx — %At)

Co = C, = Cy =
1 ] 1= 1 271 -
(EAtJrk—kx) (—iAt-t-k——kx) (EAtJrlc—k,L)
Time
(ho) 0 8 16 24 32 40 48
Inflow
(ms) 13 21 45 61 46 25 18
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ANSWER ALL THE QUESTIONS

QUESTION 1 [5+5]

a. Discuss the informational and decisional roles under Mintzberg’s Managerial Roles.

b. Differentiate between Effectiveness vs Efficiency.

WQUESTION 2 [5+5]

a. Prepare a SWOT analysis of yourself and decide the best career path for you on the basis of
that.

b. Discuss the elements of scientific management in your words.

QUESTION 3 [5+5]

a. Imagine you are the manager of a gym, and the monthly membership fee increased from $50
to $65 after renovations. Some members complain and cancel, but you hesitate to lower the
price because you already invested heavily, and your team agrees with your decision without’
much discussion.

What is the percentage increase in the membership fee and which two decision-making errors
are present in this situation?

b. Discuss the stages in the *’Decision Making Process’’



QUESTION 4 [5+5]

i a. Discuss about different types of entrepreneurs and select the best type of entrepreneur
according to you.

b. “Hygiene factors only are not sufficient to motivate people, but motivator factors are also
required”- do you agree with this statement? Justify this statement from the perspective of
Hertzberg’s two-factor Theory.

QUESTION S [10]

A sportswear brand is launching a new collection of shoes. They want to target young adults
in cities who enjoy exercising, have a high interest in fashion, and often shop online. Based
on this example, can you identify and describe the four types of market segmentation being
used?





