
University of Asia Pacific 
Department of Civil Engineering 

Final Examination, Fall 2025 

Program: B.Sc. in Civil Engineering 
4th Year 1st Semester 

Course Title: Project Planning and Construction Management 
Time: 3 hours Credit Hour: 3.00 

Course Code: CE 401 
Full Marks: 50 

Answer all the questions 

QUESTION 1 [10 MARKS] 

a. Illustrate why PERT networks are considered event-oriented and useful for research and

development projects.

b. The network of a construction project is shown in Figure 1, along with the duration of each

activity. Apply network analysis techniques to determine the Earliest and Latest Event Time of

each event.

Figure 1. Network diagram along with activity duration 

QUESTION 2 [10 MARKS) 

Apply CPM technique to the network shown in Figure 1 to determine the following: 

a. Activity Time (EST, EFT, LST, LFT) of each activity.

b. Total Float of each activity.

c. The Critical Path. Show the Critical Path on the Network.

QUESTION 3 [10 MARKS) 

A shop dealing in construction materials has seven different items in its central inventory. The 

average number of units of each of these items held in the store along with their unit costs is given 

[04) 

[06) 

[06) 

[02] 

[02] 

in Table 1. Employ ABC inventory system to classify the items in A, Band C categories. [10) 
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Table 1. Average number of units of items along with their unit costs 

Item Average number of units 
Average cost per unit in 

inventory (in Tk.) 

a 10000 121.5 

b 60000 3.1 

c 24000 14.5 

d 30000 0.5 

e 10000 100 

f 50000 2.45 

g 16000 19.75 

QUESTION 4 (08 MARKS) 

a. Apply the principles of public procurement to illustrate how competition, transparency, equal

treatment, and accountability can be ensured in a real procurement process.

b. A Municipal Development Authority is evaluating two alternative infrastructure projects:

Project A (Road Development) and Project B (Drainage System Improvement). The initial

investment for both projects is $3,000,000 and the expected annual cash inflows are as Table 2:

Table 2. Projected net cash inflows obtained by financial analysts 

Year 1 2 3 

Cash Inflows of Project A($) 1,200,000 1,300,000 1,400,000 

Cash Inflows of Project B ($) 900,000 I 1,500,000 I 1,800,000 I 

i. Calculate the Internal Rate of Return (IRR) for Project A and Project B.

ii. Evaluate the calculated IRRs and determine which project should be selected.

QUESTION 5 (05 MARKS) 

The Roads and Highways Department is considering a road improvement project to reduce traffic 

congestion and vehicle operating costs. The project includes pavement rehabilitation, drainage 

improvement, and roadside safety works. The financial and social aspects of the project are 

summarized below: 

Initial Construction Cost: $11,000,000 

Annual Maintenance Cost: $350,000 (for 5 years) 

Annual Benefits ( due to reduced travel time, lower vehicle operating costs, and fewer 

accidents): $2,000,000 (for 5 years) 

Salvage Value: $1,500,000 

Discount Rate: 10% 
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a. Compute the Present Value (PV) of Costs and the Present Value of Benefits over the 5-year

project life using Net Present Value (NPV) analysis. (03] 

b. Calculate the Benefit-Cost Ratio (BCR) for the project. (01] 

c. State whether the project is economically feasible based on the BCR criterion. (01] 

QUESTION 6 [07 MARKS] 

The Agricultural Development Board is planning to construct two types of irrigation systems: Tube 

Wells and Irrigation Canals to improve agricultural productivity. The project must be implemented 

within the constraints of budget, land availability, and labor resources. The relevant data are given 

in Table 3. 

Table 3. Information about Tube Wells and Irrigation Canals 

Irrigation Cost per unit Land Required Labor Hours 
Water Supply 

Capacity 
System ($) per unit (m2) per unit (hrs.) 

(m3/day) 

I Tube Well II 200,000 II 500 II 120 II 2,000 I 
Irrigation Canel 

I(per km) 500,000 II 3,000 II 250 II 5,000 I 
A total of 60,000 m2 of land is available, while the total budget and total labor hours must not 

exceed $15,000,000 and 7,000 hours, respectively. Both types of systems (Tube Wells and 

Irrigation Canals) must be constructed. 

Apply linear programming techniques to: 

a. Construct the objective function and constraint equations to represent the problem

mathematically.

b. Determine the optimal number of Tube Wells and kilometers of Irrigation Canals to be

constructed in order to maximize water supply capacity while satisfying all constraints.
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Answer all the questions 

QUESTION 1 [10 MARKS] 

A W27x 178 beam carries a service shear force of 500 kips. Determine the elastic 
shear stress distribution on the beam. Also compute and compare the portion of the 
shear carried by the flange and that carried by the web. 

Section properties ofW27x 178: 

d tw br tr Sx Zx fx fy fts ho T Ix 
(in) (in) (in) (in) (in3) (in3) (in) (in) (in) (in) (in) (in4) 

27.8 0.725 14.1 1.19 505 570 11.6 3.25 3.83 26.6 23.62 7020 

QUESTION 2 [20 MARKS] 

Select the lightest W section (from Table 1) to carry a service superimposed 

concentrated service dead load of 25 kips and a service live load of 35 kips working 

at the middle point of a simply supported beam. The length of the beam is 36 ft, and 

the spacing oflateral supports is 9 ft. Use A572 Grade 80 steel, and follow the AISC­

LRFD approach. 

Note: Beam self-weight is not negligible and hence it must be accounted for. 

Table 1 

Shape br (in) tr (in) Ix (in4) fx (in) Zx (in3) ly (in
4) ry (in) Zy (in

3) 

W14x90 14.5 0.710 999 6.14 157 362 3.70 75.6 

W14x120 14.7 0.940 1380 6.24 212 495 3.74 102 

Wl4x48 8.03 0.595 484 5.85 78.4 51.4 1.91 19.6 

w14x99 14.6 0.780 1110 6.17 173 402 3.71 83.6 

w12x210 12.8 1.90 2140 5.89 348 664 3.28 159 

W12x106 12.2 0.990 933 5.47 164 301 3.11 75.1 

w12x279 13.1 2.47 3110 6.16 481 937 3.38 220 
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QUESTION 3 [20 MARKS) 

Determine the allowable moment capacity ofW14x82 section of A572 Grade 50 steel 

for the beam shown in Figure 1. The beam has a lateral bracing at point B. Use the 

AISC-LRFD method. If intermediate lateral supports are provided at point C as well, 

determine the allowable moment capacity of the beam. Assume Cb = 1.1. 

Section properties ofWI4x82: 

d tw br tr Sx Zx rx r fts ho T J 
(in) (in) (in) (in) (in3) (in3) (in) (in) (in) (in) (in) (in4) 

24.0 0.51 10.1 0.85 123 139 6.05 2.48 2.85 13.4 10.87 5.07 

p 

A /;fi,. * 
B E c 

I/ 
f f f 1 12

1 

5' 5' 

Figure 1 

QUESTION 4 [15 MARKS) 

Use Fy 
= 36 ksi and Fu

= 52 ksi, E60:XX electrode, and the SMAW process to design 

side fillet welds for the full capacity of the 8x6xl-in angle tension member shown in 

Figure 2 where the short leg of the angle is connected to the gusset plate. The member 

is subjected to repeated stress variations, making any connection eccentricity 

undesirable. Assume that the gusset plate has adequate strength to develop the weld 

strengths and that the thickness of the gusset plate is 3/4 in. Use the AISC-LRFD 

method for the calculation, and assume U = 0.85 for initial calculation and revise it if 

needed. 

T --T

Figure 2 
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QUESTION 5 [10 MARKS] 

A braced column is made up by a W steel section having F
y = 50 ksi (Figure 3). The 

top and bottom supports of the column are fixed and pinned, respectively. Along the 
strong axis direction, lateral pinned support is also provided as shown in the figure. 
Calculate the design compressive load carrying capacity (P) of the column. 
Geometrical Pro erties of the W Section: P 

d tw bf tf A Zy rx ry rts + 
m m m m in2 in3 m m m 

28.1 0.75 14.0 1.34 57.1 631 136 11.7 3.29 3.85 

Figure 3 

QUESTION 6 [25 MARKS] 

L=40ft 

(a) Using a neat sketch, distinguish between stiffened and unstiffened element of steel
section.

(b) With a neat sketch, explain a method of welding that can be readily followed to minimize
the distortion of welding connection.

( c) With a neat sketch, explain the mechanism of lateral torsional buckling. Explain the effect
of the lateral torsional buckling on the flexural strength of steel member

Table: Minimum size of fillet welds 

Material Thickness of Minimum Size of 
Thinner Part Joined, in. (mm) Fillet Weld, [al in. (mm) 

To 1/4 (6) inclusive 1/a (3)

Over 1/4 (6) to 112 (13) 3/16 (5)

Over 112 (13) to 3/4 (19) 1/4 (6)

Over 3/4 (19) 5/16 (8)
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Program: B.Sc. Engineering (Civil) 
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I. 

2. 

Answer all the questions 

(a) What is subsurface exploration in terms of geotechnical engineering? Mention three
major purposes of geotechnical subsurface exploration.

(b) Mention the names of four drilling/boring techniques used for making exploratory
boreholes. Also mention the one, most frequently used in Bangladesh. Mention its reason.

(c) Mention the preliminary information that should be available to conduct a subsurface
exploration program for a building project.

2+3=5 

3 

2 

(d) Write short note on any one of the following: 3 

(i) Site reconnaissance (ii) Vane shear test

(e) The outside and inside diameters of a split spoon sampler are 2 inches and 1-3/8 inches, 3 
respectively. The degree of disturbance (DOD) of a Shelby tube sampler is one-twelfth of the
DOD of the split spoon sampler. If the inside diameter of the Selby tube sampler is 73 mm,
determine its outside diameter.

(f) Utilizing I 0% stress criterion and the following considerations the theoretical depth of 7 
exploration for a project is estimated 31 feet below EGL 

Considerations: 
Maximum column load = Pmax; Ultimate bearing capacity = 10.0 ksf; Factor of Safety = 2.5; 
Determine Prnax and the dimensions of the footing that were considered for the estimation. 
Depth of footing= l O feet; L = l .5B 
Determine Pmax and the dimensions of the footing that were considered for the estimation. 

A six-inch diameter borehole (BH-1) was advanced at a site under the scope of a preliminary 
geotechnical sub-surface exploration program. Determine the Field SPT-N values at 
elevations -10 ft and -20 ft. Apply necessary corrections, as required, and determine the 
corrected SPT values (Use Appendix as necessary). Also estimate the shear strength 
parameters as necessary at corresponding depths. 

Notes: - Wash Boring method was used; Hammer efficiency = 40%. 
- Standard sampler was used during sampling.

Elevation BH-1 EGL 
+/-0.00ft""== :,;-..;====· · 

- 7.0 ft 

- 10.0 ft 

- 12.0 ft

- 17 ft 

- 20 ft 

- 25 ft 

I y = I 00 lb/ft3

1

· Dry
Yd 90 lb!ft3 Zone

Ysat = 117.4 lb/ft3 

l ............................................... 1 .................. ............ ,1-···································· 
I 

. 

CLAY Moist 
31417 1 Zone �r 

.............................................. , ................................. 11 ......... -=···· ........ .

I y = 1 1 o lb! rt3 

SAND Yct = 100 lb/ft3 

j Ysat 122.4 lb/ft3 

Subsurface Soil Stratigraphy 

10 



3. Using General Bearing Capacity Equation (GBCE), design the size of the circular footing for
the conditions as shown in the figure below. Use Dr!B <or = I.

11 

4. 

P=200 K 

4 ft 

_j_ ......____,___, 
+ B=L=D ,r

FAT CLAY 

EGL 

qunc = 1800 psf 

<p' 
= 1 o0 

y = 100 Pcf 
Ysat = 120 Pcf 
Y<l = 80 Pcf 

A rectangular footing (8 ft x 12 ft), designed as per allowable bearing capacity based on 
shearing failure, is shown in the following figure. Over-consolidation ratio (OCR) of the 
cohesive deposit is 3.0. Estimate settlements for both sand and clay layers. Use qa = p = 5.0
ksf . 

'6.,-S.'6.'6.'<l.'<l.'6.'6.Y.;'6.V...'<ls"<S.'6.'6.'<ls"<S.1'6.'6.'6.'6.'6.'<
Laboratory Test Results EGL

Depth of Consolidation 

Elevation 

+/- 0.00 ft 6.'6.'<l:'6.'<ls'<\.Y.; 
Test Sample� 9 ft below EGL 

I eo = 0.75 

GWT SIL TY CLAY 

� y 110 Pcf 
- 6.0 ft --

1
1'-t----;----r---= Yn 

= 
95 Pcf 

e I I 
�r 

40
1t[ 

8 \

log (p) 

' . 

pc'

- 12.0 ft -----B_

=

_; 
8
_fi_t 

_______ 

Y
_

sa

-

t =

_
1
.-

12

_

2

_

.4

-

Pcf 

E = 300 ksf 
y = 104 Pcf 
Yo

= 94 Pcf
ysat = 107.4 Pcf 

I 

SILTY SAND 

- 22.0 ft ------;...------------'!----

12 

(b) For the following concentric rectangular mat foundation determine Pl, B and qa. Use the 7 
dimension for the columns as 12-inch by 12-inch.

Property 
....--------........ ......-----.·/. •• �.!�� •••••••• 

���. 7t-
120K 

I 

[]..

/-,r! r ---- ---- -.r 

P, 

Property // j 6 ft 

Lme / ,:------- -------,!' 
L = 10.6 ft 

14 ft

i; ft 
B 

-.,r-

J� ft 

-·-·-)'-



(c) The plan of a mat foundation with column loads and dimensions is shown in the figure below. 12 
Calculated ey is found to be 0.32 ft and is located below the centroidal x-axis and Myy is 150 k-ft.
Moment of inertia about the centroidal x-axis is 720 ft4 (bh3/36). Calculate the soil pressures at
points a, b, c and at the geometric centroid of the foundation All the columns are 12 by 12 inches in
size and symbols carry their usual meanings.

7' 

: P2 = 90K 

PJ = 100K ' 

�JTI ..................... ····························�·)@l······

4' 

5. (a) A 10 m long and 0.5 m diameter of round concrete pile is driven into a loose to medium 10 
dense sandy soil stratum. Groundwater table is located 3m below the surface. Compute the

allowable bearing capacity of the pile using the Meyerhof s method. Consider k= 1.5, o=2/3

(rp) and FS=3.

Os= K·av'·tancS. As 

(b) A 3 x 5 pile group consisting of 15 concrete piles of 400 mm diameter and 12 m in 15 

length. What would be the maximum load that can be allowed on the mat with a factor of
safety of 3? The piles have a center to-center spacing of 1200 mm.

= 



(c) Explain Davisson's Offset Method for determining the ultimate load-carrying capacity 5 
of a pile from pile load test results. Illustrate the procedure with a neat and properly labeled
load-settlement diagram.

6. (a) A 15 m high manrnade slope with a side slope of IH:IV is to be constructed as shown in 15 

the figure below. The soil is homogeneous with effective shear strength parameters:
cohesion, c' = 40 kPa, and angle of internal friction, <j>' = 25°, while the unit weight of the
soil is 17 kN/m3

• No groundwater table (GWT) was observed within the slope. Using
the Ordinary Method of Slices and the equation provided below, determine the Factor of
Safety (FS) for the slope along the specified trial failure surface. Note that a represents the
inclination of the base of each slice relative to the horizontal, and all other symbols have
their conventional meanings.
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Answer all the questions. Submit annexures with relevant parts of the answer scripts. 

QUESTION 1 [45 MARKS] 

a. Explain the difficulties encountered in providing superelevation on a railway track where a branch
line diverges from the main track. [6]

b. Describe the main causes of rail wear, describe the common locations where rail wear occurs, and
discuss the methods used to reduce rail wear. [6]

c. Explain how semaphore signals, warner signals, and color light signals differ in their functions and
applications in railway signaling systems. [6] 

d. Discuss the significance of - i) Check rail, ii) Coning of rail, and iii) Tilting of rail. [15] 

e. An N.G. railway curve of 8° is to be connected to a straight track using transition curves at both
ends. If the maximum permissible speed is 140 km/h, find out the required length of the transition
curve and set it out from the straight by calculating offsets at 112 m intervals. [12]

QUESTION 2 [20 MARKS) 

A pavement engineer working on a World Bank-funded project is tasked with designing an 8-lane 
rural divided highway from Chittagong to Comilla. Traffic data, including axle load distribution for 
two-way flow, is provided in Table 1 to represent field conditions. The engineer is required to evaluate 
the cumulative traffic loading over a 25-year design period, considering a uniform annual growth rate 
of 6%. The pavement design parameters are given as SN = 5 and Pt = 2.5. Based on this information, 
determine the ESAL for the peak direction to support the structural design of the highway. [20] 
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Table 1 Axle Load Distribution 

Single Axle 
4-8 160 

8-12 1450 

12-16 2050 

16-20 1500 

Tandem Axle 0-6 120 

6-12 330 

12-20 600 

20-24 1800 

24- 32 1500 

QUESTION 3 [20 MARKS] 

A pavement engineer has been assigned to design an asphalt pavement with an elastic modulus of 
400,000 lb/in2 for the Dhaka-Purbachol collector road under a constrained budget condition. The 
project involves a multilayer pavement system consisting of an asphalt surface, a base layer, and a sub­
base resting on a subgrade with a resilient modulus of 5,000 lb/in2

• The base and sub-base layers have
resilient moduli of 20,000 lb/in2 and 15,000 lb/in2

, respectively, with a base layer coefficient of 0.15 
and a sub-base CBR value of 50. Field conditions indicate that the base course requires one day and 
the sub-base one week to drain excess water, with an assumed saturation level of 3%. Using the design 
ESAL value obtained from Q2 (consider ESAL = value from Q2 -20X106), standard deviation 0.5 and 
given other material properties, design a suitable pavement structure ensuring adequate performance 
and durability. [20] 

QUESTION 4 [25 MARKS] 

Design a concrete pavement for a six-lane urban expressway using the AASHTO method, where a 10-
inch layer of untreated granular material is used as a sub-base layer. The monthly value of the resilient 
modulus of roadbed soil and sub-base is given in Table 2. If the rock depth is located 2 ft below the 
subgrade surface and the projected slab thickness is 12 in. 

i) Estimate the effective modulus of the subgrade reaction. And
ii) Check whether the projected slab thickness is sufficient for such a pavement or not. [25] 

Table 2: Soil Characteristics 

January 13,000 200,000 

February 18,000 45,000 

March 22,000 60,000 

April 10,000 15,000 

May 6,000 35,000 

June 2,000 10,00,000 
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Given Data 

Design ESAL = 3.5XI06

Working stress of the concrete = 550 lb/in2

Modulus of elasticity = 4.5Xl 06 lb/in2 

Load transfer coefficient = 3.0 
Drainage coefficient = 0.9 
Loss of support = 1 
Loss of serviceability = 3 
Standard deviation = 0.4 
Reliability = 90%. 

QUESTION 5 [10 MARKS) 

Determine the tensile stress that will be developed in the concrete pavement designed in Question 4 
due to a semi-circular wheel load of 5000 lb located at the edge of the pavement for both day and night 
conditions, using the Westergaard equation. Consider, radius of loaded area = 6" [10] 

Formula: 

0.572Pf4 I ( f) I b1 = , l · ogrn - + ogw lr'l '-•b J 

0.572P[ (C) ..,- ]a" = ll2 
4 logw b + 0 . .J.)9 

0.316P[ ( .e) cri = h2 
4 loglO . b. + L069 

o.smP (. e)· a . 1 
ere = 1z2. 4 logrn a 

+ 0.666
(; 

- 0.034 
J 

0.8Q3P ( f) a u e = If 4 logrn a + 0.282 f + 0.650

l 
4 £h3

12(1 - µ2)k 

For BG and MG V= 4.4 .../R - 70 

For NG V=3.6 JR - 6 

S= L2/ 24R Y= X3/6RL 

(1) L= 7 .20e

) L= 0.0730 Vmax

) L= 0.073e Vmax

For BG 

S.E.= 1.315 V2/R

For MG 

S.E.= 0.80V2/R

For NG 

S.E.= 0.60V2/R
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Answer all the questions 

QUESTION 1 (15 MARKS) 

The gross command area is 3000 ha and 85% of it is cultivable as shown in the Figure 1 [15] 

below. 
(a) Find the discharge capacity required at the head of the watercourse year-round.
(b) Also determine the design discharge at the outlet if capacity factor is equal to 0.85.
(c) Can the design discharge be modified during pre-monsoon season?
( d) Also design the reservoir volume required for the project.

Reservoir 

Reservoir loss: 8% 

Wheat Field Sugarcane Field 

Intensity= 20% Pond Mosque Intensity= 22% 

Duty= 730 Duty= 802 
'" 

ha/cumec ha/cumec 

Cultivation 
Health Complex 

Cultivation period= 

period= Sep-Dec All months 

Q=? 

;:. Watercourse 

Canal 
-

-

loss: Playground 

5% Rice Field Potato Field 

Intensity= 25% Intensity= 18% 

Duty= 480 ha/cumec Duty= 1720 

Cultivation period= 12 
ha/cumec 

School 
months Cultivation period= 

Sep-Dec 

Figure 1 



QUESTION 2 [15 MARKS] 

An irrigation project diverts surface water from Meghna river through canal to irrigate an [ 15] 

area of 450 ha. Based on the data and information provided in Figure 2 and Table I below, 
determine the following: 

i. Consumptive water use (Cu)
ii. Consumptive irrigation requirement (CIR)
iii. Net irrigation requirement (NIR)
iv. Gross irrigation requirement (GIR)
v. Field irrigation requirement (FIR)
vi. Volume of water required to be diverted from the head works

Month 

December 

January 

February 

G.I.R

Seepage loss 
(Dec • Feb) • 4 cm 

� 

(Dec-Feb) __ ,.. •?

River 

r 

Runoff loss (Dec 
• Feb) .. 2 cm

Deep Percolation Evaporation loss 
(Dec. Feb) 5 cm (Dec • Feb) .. 4.5 cm 

F.1.R (Dec -Feb)• ?

l
-+--+ Seepage loss (Dec 

• Feb) .. 2.5 cm

N.I.R (Dec -Feb) • 
? 

Cu (Dec • Feb) • ? 

Deep Percolation 
(Dec • Feb) • 6.5 cm 

Leaching 
(Dec • Feb} .. 6 cm 

Crop Factor •0.59 
--1--+ Evaporation loss

'-----------------' (Dec. Feb) .. 3 cm 

Figure 2 

Table 1 

Monthly temperature (0C) The monthly percent of Useful rainfall (cm) 

averaged over the last 5 daytime hours averaged over the 

years last 5 years 

21 10.8 2.2 

19 11.2 1.9 

25 11.6 3.9 

QUESTION 3 [10 MARKS] 
A centrifugal pump is required to lift water at the rate of 150 lit/sec. Calculate the brake [10] 

horse power of the engine from the following data when the water is directly supplies to 

the field channel from the data given below. 

Suction head = 7 m, Coefficient of friction = 0.01, Coefficient of pump = 65%, Diameter 

of pipe = 15 cm 



QUESTION 4 [10 MARKS] 

Classify a sample irrigation water from the following characteristics: [10] 

Concentration ofNa, Ca and Mg are 21, 3.5 and 1.5 meq/1 and the electric conductivity is 

200 micromhos/cm. 

What problems might arise in using this water on fine textured soils? What remedies do 

you suggest to overcome this trouble. 

QUESTION 5 [10 MARKS] 

Design an unlined irrigation channel on alluvial soil with the following data: [10] 

Full supply discharge = 6.5 cumec 

Rugosity coefficient (n) = 0.023 

C.V.R (m) = l; Side slope = 1:1.5

Bed slope = l in 4500

Assume other reasonable data for the design. Give 2 trials.

QUESTION 6 [25 MARKS) 

a. Discuss various types of floods occurs in Bangladesh with regional distribution. [ 10] 

b. Discuss flood risk management (identification to management). [10] 

c. Select two structural measures of flood management that you think are most [5] 

important for flood management in Bangladesh. Justify your answer.

QUESTION 7 [15 MARKS] 

a. Definition and state the principles oflntegrated Water Resources Management [5] 

b. Specify two key differences between Kennedy's and Lacey's method of canal [5] 

design.

c. Explain the relation between field capacity, available water, permanent wilting [5] 

point of soil with proper illustration.

Equations: 

87 
C= 

K 
1+ 

.fR

c-
11 S 

f 
_1_+(23+ 0.00,155) l

I+( 23+ 9.0�155)7Jf
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Answer all the questions 

QUESTION 1 [15 MARKS) 
The gross command area is 3000 ha and 85% of it is cultivable as shown in the Figure 1 [15] 

below. 
(a) Find the discharge capacity required at the head of the watercourse year-round.
(b) Also determine the design discharge at the outlet if capacity factor is equal to 0.85.
(c) Can the design discharge be modified during pre-monsoon season?
( d) Also design the reservoir volume required for the project.

Reservoir 

Reservoir loss: 8% 

Wheat Field Sugarcane Field 

Intensity= 20% Pond Mosque Intensity= 22% 

Duty= 730 Duty= 802 
,tr 

ha/cumec ha/cumec 

Cultivation 
Health Complex 

Cultivation period= 

period= Sep-Dec All months 

Q=? 

Watercourse 

Canal 
-

-

loss: Playground 
5% Rice Field Potato Field 

Intensity= 25% Intensity= 18% 

Duty= 480 ha/cumec Duty= 1720 

Cultivation period= 12 
ha/cumec 

School 
months Cultivation period= 

Sep-Dec 

Figure 1 



QUESTION 2 [15 MARKS] 

An irrigation project diverts surface water from Meghna river through canal to irrigate an [15] 
area of 450 ha. Based on the data and information provided in Figure 2 and Table 1 below, 
determine the following: 

i. Consumptive water use (Cu)
ii. Consumptive irrigation requirement (CIR)
iii. Net irrigation requirement (NIR)
1v. Gross irrigation requirement (GIR) 
v. Field irrigation requirement (FIR)
vi. Volume of water required to be diverted from the head works

Month 

December 

January 

February 

G.I.R

Seepage loss 
(Dec • Feb) • 4 cm 

� 

(Dec-Feb) __ 
,.. •? 

River 

r 

Runoff loss (Dec 
. Feb)• 2 cm 

Deep Percolation 
(Dec • Feb) 5 cm 

F.I.R (Dec -Feb)• ?

Evaporation loss 
(Dec . Feb) • 4.5 crn 

� 

l-+---P Seepage loss (Dec 
• Feb) " 2.5 cm

N.I.R (Dec -Feb) ..
? 

Cu (Dec • Feb) • ? 

Crop Factor •0.59 

Deep Percolation 
(Dec . Feb) • 6.5 cm 

Leaching 
(Dec . Feb) • 6 cm 

_ _..._.., Evaporation loss 
..._ ____________ __, (Oec-Feb)•3cm 

Figure 2 

Table 1 

Monthly temperature (0C) The monthly percent of Useful rainfall (cm) 

averaged over the last 5 daytime hours averaged over the 

years last 5 years 

21 10.8 2.2 

19 11.2 1.9 

25 11.6 3.9 

QUESTION 3 [10 MARKS] 
A centrifugal pump is required to lift water at the rate of 150 lit/sec. Calculate the brake [ I OJ 

horse power of the engine from the following data when the water is directly supplies to 

the field channel from the data given below. 

Suction head= 7 m, Coefficient of friction = 0.01, Coefficient of pump = 65%, Diameter 

of pipe = 15 cm 



QUESTION 4 (10 MARKS) 

Classify a sample irrigation water from the following characteristics: [10] 

Concentration of Na, Ca and Mg are 2 1, 3.5 and 1.5 meq/1 and the electric conductivity is 
200 micromhos/cm. 
What problems might arise in using this water on fine textured soils? What remedies do 
you suggest to overcome this trouble. 

QUESTION 5 [10 MARKS] 

Design an unlined irrigation channel on alluvial soil with the following data: [10] 

Full supply discharge = 6.5 cumec 
Rugosity coefficient (n) = 0.023 
C.V.R (m) = 1; Side slope = 1: 1.5
Bed slope = 1 in 4500

Assume other reasonable data for the design. Give 2 trials.

QUESTION 6 [25 MARKS) 

a. Discuss various types of floods occurs in Bangladesh with regional distribution. [ 1 O] 
b. Discuss flood risk management (identification to management). [10] 

c. Select two structural measures of flood management that you think are most [5]

important for flood management in Bangladesh. Justify your answer.

QUESTION 7 [15 MARKS] 

a. Definition and state the principles oflntegrated Water Resources Management [5] 
b. Specify two key differences between Kennedy's and Lacey's method of canal [5]

design.
c. Explain the relation between field capacity, available water, permanent wilting [5]

point of soil with proper illustration.

Equations: 
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ANSWER ALL THE QUESTIONS. Any missing data can be assumed reasonably. 

I. Calculate Plastic Moment capacity of the section shown in Fig.I if the section is made of elastic-fully
plastic material.
[Given: (J>P = 60 ksi].

2" 

T 
8" 

l 
2" 

-.. b-......,8',.........,...,.c 
30 k 

a d 

12' 

2. Use the Energy Method to calculate the plastic moment needed to prevent (i) beam mechanism, (ii)
sidesway mechanism in the frame abed loaded as shown in Fig.2.

3. Determine the degree of kinematic indeterminacy (doki) and show the conesponding deflections and

rotations of the 20 frame (Fig.3a) and 30 frame (Fig.3b) for the following cases

(i) Not considering boundary conditions

(ii) Considering boundary conditions

(iii) Neglecting axial deformations.

Fig.3(a) Fig.3(b) 

f-41-f--41-j 

T 
8' 

t, 

Fig.4 

T 
8' 

t 
8' 

I 
_J_ 

e 

4. Frame structure abcde shown in Fig.4 is subjected to a dynamic load, w e21 (kif{).

c 

I C 

8'--1 

Fig.5 

Use Constant Average Acceleration ( CAA) Method to calculate the rotation of joint cat time t = 0. IO sec
[Given: El= 60 x]03 k-ji2, ,u = 0.06 k-sec2(ft2

, Damping ratio of the system = 6%].

5. Use Stiffness Method (neglecting axial deformations) to calculate the value of applied load F required to
cause buckling of the frame abcde loaded as shown in Fig.5.
[Given: El= 60xJ03 k-jt2].



6. Use stiffness method to calculate rotations of joints b and c ( Oh, Oc) of the 2D frame abed loaded as shown
in Fig.6.
[Given: EI 60xl03 k-fi2]. 

a d 

T 
8' 

16' t 
8' 

1 

c 

Fig.6 Fig.7 

7. Use Stiffness Method considering geometric nonlinearity and flexural deformations only to calculate the

unknown rotations at a and c of the frame abcde loaded as shown in Fig.7.

[Given: EI = 60 x 103 k-jr].

8. Calculate l st natural frequency of the frame shown in Fig.8 using consistent mass matrices
[Given: EI = 60 x 103 k/fi, µ= 0.06 k-sec2,1t2].

9. Identify zero-force members of the 2D truss loaded as shown in Fig.9. Determine the displacements of
joint b. Also, calculate member force of bd.
[Given: EAIL =1200 kl.ft].

10. Use Stiffness Method (neglect axial deformations) to calculate rotations at joint a and c of the frame abate

loaded as shown in Fig.JO, if the joint c is a circular foundation of radius 3 ft on the surface of subsoil
(half- space) with shear wave velocity (vs) equal to 600 ft/sec.
[Given: EI ofthe.fiwne members= 60 x 103 k-jt2, Unit weight of soil 120 pcf, Poisson's ratio of soil 
material= 0.3]. 

a c 

T 

I
T 

6' 6' 

t t 12' 

J6' 6' 

J_ , e J_ , e f 

8' ------j 8' 
6' 6' --I 

Fig.8 Fig.9 Fig.JO 
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QUESTION 1 [10 MARKS] 

A nswer a II th f e ques ions 

Even though Purchase orders are designed primarily to purchase materials. They are not really 
appropriate for professional engineering services. However, sometimes clients use Purchase orders 
to hire Civil Engineers. In which circumstances does the clients use Purchase orders to hire Civil 
Engineers? Explain briefly in context to Public Contract Code. 

QUESTION 2 [18 MARKS] 

In online platforms such as Reddit or Quora, a popular topic of debate is whether celebrities such as 
actors, musicians or sports players are overpaid compared to researchers. In one discussion, a 
commenter stated, "Researching is considered profession, whereas acting or composing music can 
be considered occupations. " 
Based on your understanding of professionalism, discuss this statement. Demonstrate how one can 
distinguish between a profession and an occupation using the attributes. 

QUESTION 3 [18 MARKS] 

Assume that you are the Managing Director of ABC Construction Company Ltd. Applying the relevant 
provisions of the Bangladesh Labour Act, analyze the following situations and justify the actions you would 
take. 
a. An employee who has served the company for 16 years has been medically certified [6] 

as mentally incapable of performing his duties. The company has decided to
terminate his employment on this ground. Determine the financial benefits and
compensation that must be provided to the employee before his discharge in
accordance with the Bangladesh Labour Act.

b. The Human Resources Manager has submitted a written complaint against Assistant [6] 
Engineer Mr. X, stating that he frequently reports to work late and has remained absent from
duty for 12 consecutive working days without obtaining prior approval or providing any
notice. As the Managing Director, explain the disciplinary and legal measures that may be
taken against Mr. X under the Bangladesh Labour Act.

c. You have come to know that the contractor of the project has not paid the salary to [6] 
the workers for the past two months. As the Managing Director how will you solve
the issue (make arrangements to pay the salary to the workers) in accordance with
the Bangladesh Labour Law (BLL).
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QUESTION 4 [18 MARKS] 

In Dhaka, a civil engineering firm is designing a pedestrian footbridge near a busy school zone. Due 
to budget limitations, the client wants to use only the minimum design provisions, although the . 
engineers have identified possible risks related to overcrowding, poor maintenance, and unsafe use

� 
behavior. 
a. Define safety and relative safety in engineering design. Explain these concepts with [ 6] 

reference to the proposed pedestrian footbridge.

b. Analyze the major criteria for ensuring safe design that should be followed before
approving the footbridge project.

c. As an engineer, or according to the code of ethics, discuss the pros and cons of
approving the design only because it satisfies the minimum legal requirements. What
ethical decision should the engineer take to protect public safety?

QUESTION 5 [18 MARKS] 

[6] 

[6] 

--

A multinational company plans to establish an industrial plant in Bangladesh. The project is expected 
to create employment opportunities and transfer modem technology, but local communities are 
concerned about air pollution, water contamination, worker safety, and damage to nearby agricultural 
land. 
a. Define multinational corporation (MNC). Discuss the possible benefits of MNC

activities for a developing country like Bangladesh.
b. Explain environmental ethics. Identify the major health-related and non-health-

related environmental concerns that engineers should consider in this project.
c. As an engineer, or according to the code of ethics, evaluate the pros and cons of

participating in this industrial project. How should the engineer balance economic
development, worker welfare, public health, and environmental protection?

QUESTION 6 [18 MARKS] 

[6] I

--

[6] 

[6] I 

An engineer working for a construction company in Bangladesh is asked by the employer to sign a 
quality-control report for a building project, although some test results are incomplete and several 
materials may not fully satisfy the required standards. The employer argues that delaying approval 
will increase project cost and affect the company reputation. 

a. Define code of ethics. Explain the positive roles of engineering codes of ethics in [6] 
guiding professional conduct.

b. Discuss the major limitations of codes of ethics. Why may an engineer still face [6] 
moral dilemmas even when ethical codes are available?

c. As an engineer, or according to the code of ethics, analyze the pros and cons of [6] 
following the employer instruction in this situation. What should the engineer do to
uphold honesty, public safety, and professional integrity?
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