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The figures in the margin indicate full marks.
USE SEPARATE SCRIPTS FOR EACH SECTION

There are FOUR questions in this section. Answer any THREE.

. (a) “Engineers make our life better” — Illustrate the statement.
(b) List the scopes of professional practices of a “Water Professional”.
(c) With the help of a flow diagram, describe the sequential steps of project development.

Why feasibility study is necessary?

. (a) Write down a typical list of items against which costs are placed for a cement
manufacturing plant project.
(b) List the more usual and important items to be included in the “Instructions to Tenderers”.

(c) Write down the typical items of clauses in the conditions of a'contract.

. (a) Write the steps to be followed to arrange a specification. What are the items to be
included in a typical specification of earth works?
(b) Why Pre-qualification (PQ) document is necessary and what are the requirements of PQ
document? (
{c) Write down the typical preamble required for the preparation of a Bill of Quantity (BOQ).
Give an example of a typical BOQ for dredging works.

(a) Why Standard Tender Document (STD) is necessary? Write the contents of Section-7 and
Section-8 of STD of your desired project.
(b) What are the matters to be examined in Post Tendering stage?

(¢) List the functions and powers of “Engineer’s Representative” and a “Resident Engineer’

of a project.

SECTION - B

There are FOUR questions in this Section. Answer any THREE.

. (&) Define Engineering. Write down the importance of professional registration,
{b) Write down the typical format of an undergraduate thesis.
(¢) Define profession. Briefly describe how professionalism can be encouraged.
(d) Discuss the considerations of professionals under the guideline for professional practice.
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6. (a) Why is ‘strategic planning’ important in effective management of professional practice? (6)
(b) Write the importance of human resources management in professional practice. (6)

(¢) Briefly describe the elements that should be addressed in professional practice
management plan, (10)

(d) “Professional engineers shall, in their areas of practice, hold paramount the health,

safety and welfare of the public, and have regard for the environment” — Discuss this

statement. (13)
7. (a) List the guidelines for effective speaking for Engineers. (6)
(b) Write down the different functions of Engineering. (6)
(¢) State the guidelines in maintaining confidentiality under the ethical practice. (6)

(d) “Professional engineers shall undertake only work that they are competent to perform by

virtue of their training and experience” — Discuss this statement. (17)
8. (a) Write a short note on ‘Sub-Contract’. (6)
(b) List the guideline of conducting an official mecting. | (6)
(c) Briefly describe different ways to settle contractual problems. (10)

(d) “Engineers of Phoresis Engineering Ltd. prepared plans and specifications for machinery
to be used in a manufacturing process. Phoresis Engineering turned them over to Nugae
Manufacturing Inc. for production. In reviewing the plans and specifications, Nugae
Manufacturing’s enginéers came fto the conclusion that the plans included certain
miscalculations and technical deficiencies of a nature that likely would make the final
product unsuit&ble for the purpose of the users. In addition, they concluded that the
equipment, if built according to the original plans and specifications, might endanger the
lives of persons closes to it.

Nugae’s engineers called the matter to the attention of appropriate officers of their employer
who, in turn, advised Phoresis Engineering Ltd. of the concern expected by Nugae's
engineers. Phoresis replied that its engineers felt that the design and specifications for the
equipment were adequate and safe and that Nugae Manufacturing should proceed to build
the equipment as designed and specified. The officers of Nugae Manufacturing instructed its

engineers to proceed with the work”.

Under these circumstances what should the engineers of Nugae Manufacturing Inc. do now?  (13)
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SECTION - A "
There are FOUR questions in this section. Answer any THREE.

Assume reasonable data if not given. Sketch whereever necessary.

1. (_a) Define the following terms
(1) River Management
(ii) Dominant discharge
(111) Critical velocity
(1v) Schematization of channel section.
(b) What is helical flow? Discuss the effect of helical flow in an alluvial river.

(c) A river channel of has a bankful flow area of 1000 m? and longitudinal slope is 1 m in 3

km. Calculate the channel forming discharge.

2. (a) Show, in a sketch, the various of erosion in a river section.
(b) Sketch a typical Shield’s diagram and write down its various practical uses. For a wide
river, calculate boundary shear stress and the depth at which the bed particle (size=0.20 mm)
starts to move. The river longitudinal slope is 5 cm in 1 km.
(c) Write down the at-a-station hydraulic geometry relationships. Bankfull discharge of the
river Jamuna is 50000 m/s. Calculate the required hydraulic geometry and average velocity

of the river. Assume any reasonable values of the exponents and coefficient,

3. (a) Name the different types sediment load in river. How sediment flow rate Qg can be

estimated? '
(b) The following hydraulic data are available for construction of a circular bridge pier of
diameter 2.0 m:

Discharge = 1500 m*/s

Average width = 350 m

Approaching flow depth =3.0 m

Dimensionless critical shear stress = 0.035

Calculate the local scour depth using Jain and Fischer formula. Assume reasonable data if

not given.
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Contd. Q. No. 3

(¢} Name the various types river training and bank protection techniques. What types of

protection techniques are commonly practiced in major rivers of Bangladesh? Answer with

sketches. . ' (10)

4, (a) For a river Ganges, following data are given. (15)
Design discharge = 77,000 m*/s
Highest Flood level = 18.5 m PWD
Bank full Water Level = 14.5 m PWD
Low water level = 2.5 m PWD
Bed material size = 0.10 mm
Design and sketch the bank revetment works for erosion protection under current attack. Use

Pilarczyk equation. Assume reasonable design value, if not given.

{b) What are the causes of deterioration of waterways in Bangladesh? How the waterways

can be improved? (10)

(c) How you will estimate the dimension (depth and width) of navigational channel? Answer

with sketches for typical example of a cargo vessel. (10)
SECTION -B

There are FOUR questions in this Section. Answer any THREE.

5. {a) What are the major challenges of using levee as a flood mitigation measure? Explain how
these challenges can be rectified. (11)
(b) Discuss different environmental impacts of a reservoir. Elaborate various design
considerations in choosing a reservoir location and dam type. (12)

(c) Discuss how channel improvement and watershed management can reduce flood

damages. (12)

6. (a) What are the challenges in developing an accurate flood forecasting model? Describe
different components of a flood forecasting model. (11)

(b} Elaborate different types of flood diversion and flood proofing methods to reduces flood

damages. (12)

(c) What are the different flood zones? How flood zoning can be effective in reducing flood

damages. - (12)
7. (a) What is flood risk assessment? How does flood risk is estimated? (11)

(b)‘ What are the direct and indirect damages of flood? What are the different ways to assess
flood damages? (12)
‘ . Contd .. P/3
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Contd ... Q. No. 7
(c) Construction of a levee is under consideration for a river reach vulnerable to flood

damages. The estimated damages from various river stages and cost of levee protection
below the given stages are given below. The return periods of the flood at mid-height of the

interval are 10, 15, 25, 75, 150 and 300 years, respectively. Select the most satisfactory river

stage for the design of the levee. (12)
" [ Peak Total damage below Project cost [
| | Stage (m) | indicated stage (Million TK) | (Million TK) ;
' 5.9 0 40 :
6.5 400 60 ;
; 73 | - 900 90 !
8.1 1500 110
: 85 3000 130
N 4500 150 !
: 9.7 | 6500 - 180 |
| 103 8500 200 :
—_—— —L— — — .
8. (a) List various Flood Action Plans that have been implemented in Bangladesh. (11)

(b)Distinguish between flood water and storm water. What are the main causes and impacts

of urban flood? (12)

(c) What do you mean by flood resilience? What are the major concepts to estimate flood

resilience of a community? (12)
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SECTION - A

There are FOUR questions in this section. Answer any THREE.

1. (a) Differentiate between weir and barrage. (7)
(b) Why is it necessary to provide the ‘fish ladder’ and how does it help in achieving the
required objectives? ‘ (8)

(c) What are the main causes of failures of weirs on permeable foundations, and what

remedies would your suggest to prevent them? (10)
(d) What are the various types of Aqueduct and Syphon Aqueduct? Explain with figures. (10)
2. (a) What is the purpose served by the ‘scouring sluices’ at weirs? (5

(b) Determine the percentage uplift pressure at various key points in Figure 1 using Khosla’s

theory and apply necessary corrections. The correction factor for 1: 3 slopes is 4.5. Necessary

. equations are attached. ‘ (30)
T _Poadlevd= 458 0mM 1 T
a Risisem

| RiLzi14gm Dy RL=z=148wm I E
| o ) l— Lo wm e~ 10w |
—  _— D3 RL = l4imi’

e Lior Guess(s)

3. (a) Write short notes on (i) Afflux and (ii) Retrogression. (5)

(b) A barrage is to be constructed on an alluvial river having a flood discharge of 8500 m>/s.
The relevant data are as follows: (30)
Average river bed level =202.0 m
HFL (before construction of barrage) =207.3 m
Permissible affix = 1.0 m
Pond level =205.0 m
Lacey’s silt factor = 1.0
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Contd ... Q. No.3(b)
Determine (i) the crest levels of under sluices and barrage bays,

(ii) the waterways to pass the flood discharge,
(iii) Downstream floor level for under sluices portion considering pond level and
high flood condition for a retrogression of 0.5 m and 20% discharge

concentration.

4. (a) Write short notes on (i) Undersluices of Barrage and (ii) Super passage (5)
(b) Design a suitable cross drainage works if the following data at the crossing of a canal and
a drainage are given: (30)
(i) discharge of canal = 40 cumec
(ii) bed width of canal =30 m
(iii) full supply depth of canal = 1.6 m
(iv) bed level of canal =206.4 m
(v) side slopes of canal = 1.5 H: 1 V
(vi) High flood discharge of drainage = 450 cumec
(vii) High flood level of drainage = 207.0 m
(viii) Bed level of drainage = 204.5 m
(ix) General ground level = 206.5 m

SECTION-B

There are FOUR questions in this Section. Answer any THREE.

5. (a) Define hydraulic structure. State the characteristics of hydraulic structures. (5)
(b) Describe the design concepts of hydraulic structures. . (10)
(¢) Draw typical inflow and outflow hydrographs of storage reservoir and multipurpose
reservoir and explain the differences. (10)
(d) The inflow hydrograph of a flood control reservoir is given below. Estimate the constant

outflow rate that can be maintained throughout the year. (10)

Month 123451 6] 7] 87 9 J10[11]12
Inflow Rate (m’/s) | 40 | 30 | 20 | 30 | 50 | 120 | 170 | 200 | 160 | 90 | 50 | 40

6. (a) Classify dams based on different criteria. (10)
(b} Describe with sketch, different ways for the diversion of river flow during dam
construction. (10)
(¢) What are earthen dams? Under what circumstances are they preferred? (5

(d) What is meant by the elementary profile of a gravity dam and how it is deduced? What

should be the maximum depth of elementary profile of a dam if the safe limit of stress on

masonry should not exceed 1500 kN/m?? (unit weight of masonry = 24 kN/m") (10)

' . ' Contd .. P/3
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7. (a) Enumerate the different types of earthen dams and draw neat sketches of them. (10)

(b) Figure 2 shows the section of a gravity dam built of concrete. Examine the stability of this

section for reservoir empty. Consider earthquake force. (20)
Also compute the hydrodynamic pressure for the reservoir full case. (5)
8. (a) “A spillway is a safety valve in a dam™. Discuss this statement. ()

(b) Write short notes on:

(1) Siphon Spillway

(i1) Ski jump bucket energy dissipater

(iii) SAF stilling basin. . (15)
(c) Design a suitable section for the overflow portion of a concrete gravity dam having the
downstream face slopping at a slope of 0.7H:1V. The design discharge for the spillway is
9000 cumecs, The height of the spillway crest is kept at RL 205.0 m. The average river bed

level at the site is 101.0 m. The spillway length consists of 7 spans having a clear width of 10

m each. Thickness of each pier may be taken to be 2.5 m. (15)
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SECTION - A

There are FOUR questions in this section. Answer any THREE. .

Assume any reasonable data, if missing.

1. (a) Draw a neat sketch for local fluid velocities and accelerations in the direction of wave
propagation for a single wave.
(b) Define pressure response factor K,. Show the extra effect of dynamic pressure in the total
pressure equation along with the static pressﬁre.
(c) Draw a neat sketch of ‘Tidal Datum’ and define HAT, MHWS and MLWN. When and
where a ‘seiche’ is likely to occur?
(d) What happens when a wave moves from deeper water to shallow water. Also what
happens when a wave breaks in the surf zone.

(¢) Given a wave with a period T = 6 sec in water depth d = 15.5 m and wave height 2.0 m.

Find the local horizontal and vertical velocities at a depth of 5.5 m below SWL when

0 =2mx/L. =21t/ T = n/6.

2. (a) “Coastal Engineering” is an important subject not only for the development of coastal
area of Bangladesh but also for the whole country— explain.
(b) The study of any topic generally involves a scientific base and an engineering component
of scientific knowledge— discuss on the basis of coastal engineering.
(¢) Discuss the present overlap and future expansion among different disciplines involves in
the ocean.
(d) Primary coasts are shaped primarily by marine agents— explain. List up different types of
‘sub-aerial deposition coasts’ under primary coasts configuration.

(e) Draw a typical ‘beach profile’ for the coastal area and identify all the zones.

3. (a) What are the significance of ‘drag coefficient’” Cp and ‘inertia coefficient’ Cy in the
design of vertical piles for non breaking waves?
(b) Draw the Miche-Rundgreen wave condition at a structure and seaward of a structure
when no reflection occurs for non-breaking wave condition on a vertical wall.
(c¢) What is an estuary according to Pritchard? Define estuary based on ‘tidal range’ and

‘water circulation’.

)
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Contd ... Q.No. 3
(d) What are the differences in total force Fiand net force Fyq in the design of vertical wall

for non-breaking waves? Write down the equation for non-breaking wave with an approach
angle on a non-vertical wall. (4+2)
(e) Find the non-breaking wave force and moments against a completely reflecting vertical
wall (x, = 1.0) resulting from the wave condition given below: | 9)
(i) wave height at the structure if the structure were not there Hj=1.75 m.
(ii) depth at structure d = 3.50 m
(iii) the wave period considered in the design is T = 8.0 sec. Figure 1, Figure 2 and Figure

3 is attached for relevant uses.

4. (a) Define : (i) Wave height, H, (ii) Wave number, k, (iii) Relative depth criteria, and (iv)
Shallow water wave. (10)
(b) What are the assumption to derive “small amplitude surface wave” theory? How can you
prioritize the assumptions based on their importance? (8)

(c) A wave with a period of 6 seconds is propagated shoreward over a uniformly sloping

shelf from a depth of 325.0 m to a depth of 3.25 m. Find the wave celerity and wave length at
depths of (a) 325.0 m, and (b) 3.25 m. . ‘ (8)
(d) What is the significance of the ‘dispersion relation’ equation in water wave theory? 4)
(e) Nlustrate the significance of the changes in value of (kd) and tanh(kd) when a wave

travels from deep water through transitional water to the shallow water. (5)

SECTION-B

There are FOUR questions in this Section. Answer any THREE.

5. (a) Define the following terms: Mean Lower Low Water, Equinoctial tide, Tidal constituents,

Locked basin, Storm surge. )
(b) Briefly explain the dynamic theory of tide generation. (5)
(c) Why does the tidal bore occur? Write down the principal characteristics of tidal bore. (5)

(d) There is an approach channel to enter the ship to a harbour. At mean tide level, the water
depth at the approach channel is 10 m. The spring and neap tidal range at the approach

channel is 4.5 m and 2.8 m respectively. The maximum wave height is 2.7 m. Find out the
maximum draught of a ship which can pass the channel. (5)
(e) Explain the measures to take care the littoral drift during laying out the breakwaters
constructed to protect harbour. ' (5)
(f) Explain how the adverse natural challenges have been taken care in laying out the Madras

harbor in India. With neat sketches show the layout of Madras harbor with outer dock. (10)
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6. (a) Explain how the upwind and downwind storm surge level can be calculated in a lake of

uniform depth and equivalent rectangular plan.
(b) With neat sketch show the typical surface wind structure inside a tropical cyclone.
(c) Write short notes on (i) Ring of fire, (ii) DART.

(d) Write down the main features and effects of Indian Ocean Tsunami 2004.

(e) The fetch in a tropical cyclone has a maximum wind velocity 30 m/s and the triangular
wind distribution can be considered to have a 1000 km fetch. The cyclone approaches
normally across a continental shelf whose width is 10 NM, edge depth 135 m and inshore
depth 15 m. If its average speed of approach is 5 m/s, compute the maximum surge height

and determine what length of coast will be affected by large surge. (Necessary figures are

attached: Fig. 4 and Fig. 5)

. (a) State the features of different layers of conventional rubble mound breakwater. Also show
its cross section with neat sketch.

(b) What design factor governs the formation of Tombolo and Salient in detached

breakwater? Show the typical beach configurations with detached nearshore breakwater with
neat sketches.

(c) State the reasons and also show with neat sketch the modes of rear side erosion of a
sloping front breakwater with capping due to wave overtopping;

(d) State the criteria/considerations for designing coastal groins in terms of its length, cross
section, height, orientation and layout.

(e) A seawall under wave action is shown in the figure below. Calculate the magnitude of the

breaking wave force acting on the wall using Goda’s formula. (Necessary Figures and Table

are attached: Fig. 6, Fig 7, Table 1)

o= 0.6 + : 4rh/L .

2 1
. 1 . ;
2 | sinh (dmh/L) : Co
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8. (a) Write down the names of 10 (ten) different types of concrete armour units used in coastal
protection structures.
(b) With neat sketches, show the protection of coastal revetment for (i) concrete blocks with
toe wall, (ii) concrete block with embedded toe and (iii) concrete block with rubble toe.
(c) Explain the criteria for designing filter of coastal revetment for (i) graded rock filter, (ii)
plastic filter fabric. |
(d) Sandfilled caisson breakwaters are sometimes constructed as (i) vertical composite,
(ii) horizontal composite, (iii) sloping top and (iv) perforated front wall caisson breakwater.

Why? State one reason for each of these types along with neat sketches.

(e) The site and wave conditions along a coastal shore line are as below:

Road level = 115 ft MLLW

Storm surge height = 8 ft

50 year high water level = 112 ft MLLW

MHHW =110 ft MLLW

Bed level at the end of bank slope = 105 ft MLLW

R.L.of MLLW = 100 ft

Bottom slope of sea bed = 1:50

Design wave height = 8 ft

Design wave period 6 sec.
Design a revetment type shore protection structure with quarry stone armor unit including the
filter and toe protection. Also show the design section with neat sketch. Use the attached

~ tables (Table 2, 3, 4) and graph (Fig. 7). Assume the reasonable value of any data if not

given,

e

®)

()

(5)
(15)
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Table ., 2

Rough Slope Runup Comrection Factors {Carstea et al. 1975b}

Armor Type
Quarnystons
Chamystons

* ., Cuarystone

Quamrystone
Quarystone
Quamrystone
Concrete Blocks®

Stepped stope with verficat risers
Stepped slope with vertica risers
Stepped slope with vesticat risers
Stepped slope with rounded edges
Cencrete Armor Unils

Tetrapods random two layers
Tetrapods uniform two layers
Tribars randomn twe layers

‘Tribars uniforrn one kayer

Siope (cot 9)

15
25
35"
5

5

&
Any
15
20
30
3p

t3103.0
13030
131030
1310 3.0

Relative Size
HIK=
3tod
3o 4
3tod

3

4

5

6{1

15 HIKS
1< MK
1€ HJIK?
1< HIK?

Correction Faclor

T
960
063
060
0.60
068 -
6.72
093
075
675
070
0.86

0.45
0.51
Q.45
050

¥ K, is the charactafistic height of the amor unit perpendicultar 1o the siope. For quamysione, it is the nominal diameter; for armor units,
" the height above the slope. -

5 Use H, for dfH, > 3; and the local wave height, H; ford,fH £3.
¢ Perforated surfaces of Gobi Blocks, Monoslaps, and concrete masonry units placed hollows up.

‘nnmmommwmwwwthmmmngmmemm stone welght that would fit within the ayer ibickness.

’Spedalpbm*wmmgamsdshno placed perpendicutar lo the siope face. Mode! tests are describod in Maride and David-

son {1979);

* Graded rprap is not recommonded where wava heights exoeed & ft.

*4 By defintions, graded riptap thickness is two times tho diameter of tha minimum W, siza.

'Smbﬂnyofddosseonslopasmaperman1m2mmﬂdbevoﬂﬁedhymmttesis

. ‘Nodnmagedosign(amspmmmltsmove) if no rocking of amor (oss than 2 percent) Is desired, reduce K, by apprexdmately

9 K, is the riser height. |
- Tnbln {
 'Bug Values for Use I Determining Armor Wailght (Bresking Wave Conditions) |
. s Unit o Placement Slopa (cot 6) Pa !
Quarnystone 1
~ Smooth roundad 2 Random 151030 1.2 [
. Smooth rounded >3 Random 151030 18 j
Rough angutar 1 Random 1.5t 3.0 Do Not Use o
Rough angular 2 Randam 15030 20
" Rough angular »3 Rundom 151 3.0 22
Rough angutar 2 Spocial® 15130 7.0t 20.0
Gradsd riprip* ) > Random 2.0 8.0 - 22
- Teirapod 2 Random 1510 20 70
“Tripod 2 Random 15130 Y
Triped | 1 Unifarm 151030 12.0
Dolos 2 Random 2010 3.0° 15.0*

30 percent.
]

Tabta ;. <7
Layer Cocfiiclents amd Porosity for Various Azmur Units
Armor Uit PR Phoement %, PR
Quarystone {smcoth) 2 Random 1.00 38
Quenystona {rough} z Random 100 ar
Quarrystona {roughy 2 Rendom 1.00 40
Graded riprap K Rendom A a7
Totrapod 2 Random 1.04 g0
Tribar 2 Random 102 B4
Trvar - 1 Uniforn 1.43 47
Dolos 2 Random 0.84 56

T * 8y dofnition, riprap thickness equals two cubls tengths of W, or 1.25 Wiy,
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