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(Answer any 5 out of 6 Questions)
1(a) Why is construction safety in Bangladesh not up to the standard? 2
(b) What is meant by hazard? Give examples. in the view of construction 2
management.
(c) Write down the 7 principles to prevent accident in construction site. 3
(d) Write down the differences between Traditional Quality Control and Modern 3
Quality Control.
2 Write short notes of the following: 2x5
(a) ISO 9000
(b) 80/20 rule
(c) OSHA
(d) PPE
(e) WBS
' 3(a) What is meant by procurement? 2
(b) Briefly describe Limited Tendering Method (LTM) 3
(c) What are the criteria to find out the potential sources/bidders in procurement? 2
(d) What are the points to be remembered for procuring/purchasing? 3
4(a) Write down the difference between CPM and PERT 2
(b) A software firm has estimated the following time for its project. The company 8
has quoted 35 days for the project to be completed. What would be the
probability of success that the project will complete on time?
Activity | Predecessor | Optimistic Most Pessimistic
Time likely Time
Time
a - 6 8 10
b - 7 10 13
c a 4 4 4
d b,c 9 12 15
e a 5 6 7
f b,c 4 7 10
g €;f 8 10 12
h d,e,f 9 12 15
Also determine the total duration of the project and critical patch of the project.
... Continued
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5(a) What do you understand by ‘Time Value of Money’?

(b) What are major reasons that needed to be considered for ‘Replacement’?

(d) An asset purchased 2 years ago for $40,000 is harder to maintain than expected.
It can be sold now for $12,000 or kept for a maximum of 2 more years, in
which case its operating cost will be $20,000 each year, with a salvage value of
$9,000 two years from now. A suitable challenger will have a first cost of
$60,000 with an annual operating cost of $4,100 per year and a salvage value of
$15,000 after 5 years. Interest rate is 12%. What és the decision?

6(a) How will you apply “Project Planning and Management” subject in your 2
professional career? Explain with specific examples.

(b) Write down the objectives of material management. 2
(¢) A factory has a current market value of $60,000 and can be kept in service for 4 6
more years. With an MARR of 12%/year, when should it be abandoned? The
following data are projected for future years: '
Year 1 Year2 Year3 Year4
Net revenue $50,000 =~ $40,000  $15,000  $20,000 ot
Market value $35,000  $20,000 $15,000  $10,000
Factory - - - $15,000
overhauling
expenses
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[Answer any 10 (ten) of the following 14 (fourteen) questions]

1. For the truss shown in Fig. 1, ignore the zero-force members and apply the boundary conditions to
determine the value of unknown joint displacements [Given: S, = 1000 k/ft].

Figl

2. Use Stiffness Method (neglecting axial deformations) to calculate the joint deflection and rotation
of the beam shown in Fig. 2 [Given: Elg = 40x10° k-ft%, Elcp = 20x10° k-fY’].

3. For the frame shown below in Fig. 3, assemble the global stiffness matrix considering boundary
conditions and neglecting axial deformation. Also write down the global load vector
[Given: EI = 40x10°ksf, A = 1t].
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Fig. 3

4. For the grid loaded as shown in Fig. 4, use the stiffness method to calculate the rotations at joint B
[Given: EI = 40x10° k-ft*, GJ = 30x10° k-ft’].



5. In the three-dimensional truss shown in Fig. 5, ignore zero-force members and formulate the
stiffness matrix, load vector and write down the boundary conditions [Given: EA/L = 500 k/t].

Nodal Coordinates (ft)
A(0,9,6),B(0,9,0),C(0,9,-6)
D (05 05 6) ’ E (09 09 —6)5 F (153 Oa 0)

Fig. 5§

6. Use Stiffness Method to calculate the unknown joint rotations and displacement for the beam ABC
loaded as shown in Fig. 6, considering flexural deformations only with geometric nonlinearity
[Given: EI = 50x10° k-ft?].
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7. Use the Stiffness Method (considering geometric nonlinearity) to calculate the approximate first
critical buckling load for the frame loaded as shown in Fig. 7 [Given: EI = 50x10° k-ft].

8. Use the Energy Method to calculate the plastic moment M;, needed to prevent the development of
plastic hinge mechanism in the beam ABCD loaded as shown in Fig. 8 [Given: Mpascp) = M.
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9. Use bending moment diagram to calculate the force P needed to develop plastic hinge mechanism
in the beam ABCD loaded as shown in Fig. 9 [Given: Oyp = 40 ksi].
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10. For the plane truss shown in Fig. 1, applying boundary conditions calculate its natural frequencies
using consistent mass matrices [Given, E = 30000 ksi, A = 2 in®, m = 1.5x10°® k-sec?/in’].

11. For the beam shown in Fig. 2, calculate the approximate first natural frequency in transverse
direction using consistent mass matrices [Given, EI = 54x10° k-fi2, m = 0.0045 k-secz/ﬁz].

12. For the beam loaded as shown in Fig. 10, use the Stiffness Method to calculate the rotation at joint
B and vertical displacement of joint C, if B is supported by a circular foundation of radius 2-ft on sub-
soil (half-space) [Given: Unit weight of soil = 0.12 k/f®, shear wave velocity (v;) = 500 ft/sec,
Poisson’s ratio =0.25, EI = 40x10° k-ﬂz].

1K/t 3k 5k

Spring Stiffness kyc

13. Briefly explain why

i.  atruss member hinged at both ends is a zero-force member
ii.  axial deformations are sometimes neglected for the structural analysis of frames but not
trusses

iii.  stiffness matrix of a 3D truss member is (6 x 6) while that of a 3D frame member is (12 x 12)
iv.  the effect of foundation flexibility can be beneficial or harmful to the structure
V. astructure becomes unstable at buckling load (explain in terms of stiffness matrix)

14. Determine the size of the stiffness matrices (with and without considering boundary conditions) of
the trusses and frames shown in Fig. 11. Also determine the size of the stiffness matrices of the
frames if axial deformations are neglected.

Bt

N

3D Truss 2D Frame 3D Frame
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Fig 11
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[Answer any 10 (ten) of the following 14 (fourteen) questions]

1. For the truss shown in Fig. I, ignore the zero-force members and apply the boundary conditions to
determine the value of unknown joint displacements [Given: S, = 1000 k/ft].

i —|-4'(é

Fig1

2. Use Stiffness Method (neglecting axial deformations) to calculate the joint deflection and rotation
of the beam shown in Fig. 2 [Given: El,g = 40x10° k-ft?, Elcp = 20x10° k-ft?].

3. For the frame shown below in Fig. 3, assemble the global stiffness matrix considering boundary
conditions and neglecting axial deformation. Also write down the global load vector
[Given: EI = 40x10°ksf, A = 1ft?].
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4. For the grid loaded as shown in Fig. 4, use the stiffness method to calculate the rotations at joint B
[Given: EI = 40x10° k-ft%, GJ = 30x10° k-ft?].



5. In the three-dimensional truss shown in Fig. 5, ignore zero-force members and formulate the
stiffness matrix, load vector and write down the boundary conditions [Given: EA/L = 500 k/ft].

Nodal Coordinates (ft)
A(0,8,5),B(0,8,0),C(0,8,-5)
D (0,0, 5),E(0,0,-5),F (14,0, 0)

Fig. 5
6. Use Stiffness Method to calculate the unknown joint rotations and displacement for the beam ABC

loaded as shown in Fig. 6, considering flexural deformations only with geometric nonlinearity
[Given: EI = 50x10° k-ft*].
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Fig. 7

7. Use the Stiffness Method (considering geometric nonlinearity) to calculate the approximate first
critical buckling load for the frame loaded as shown in Fig. 7 [Given: EI = 50x10° k-fi%].

8. Use the Energy Method to calculate the plastic moment M, needed to prevent the development of
plastic hinge mechanism in the beam ABCD loaded as shown in Fig. 8 [Given: Myagcp) = M,].
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9. Use bending moment diagram to calculate the force P needed to develop plastic hinge mechanism
in the beam ABCD loaded as shown in Fig. 9 [Given: 6y, = 40 ksi].

— 1 —

2"

le— ~
Ole—~

10"

’I
— ¢ Q 12/

‘B
12 ¢

Fig. 9



10. For the plane truss shown in Fig. I, applying boundary conditions calculate its natural frequencies
using consistent mass matrices [Given: E = 30000 ksi, A =2 in’, m = 1.5x10"® k-sec’/in’].

11. For the beam shown in Fig. 2, calculate the approximate first natural frequency in transverse
direction using consistent mass matrices [Given: EI = 54x10° k-f2, m = 0.0045 k-sec?/ft*].

12. For the beam loaded as shown in Fig. 10, use the Stiffness Method to calculate the rotation at joint
B and vertical displacement of joint C, if B is supported by a circular foundation of radius 2-ft on sub-
soil (half-space) [Given: Unit weight of soil = 0.12 k/ft%, shear wave velocity (v,) = 500 ft/sec,
Poisson’s ratio =0.25, EI = 40x10° k-ﬂz].

1k/ft 5k

Spring Stiffness kqp
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13. Briefly explain why
i.  atruss member hinged at both ends is a zero-force member
ii. axial deformations are sometimes neglected for the structural analysis of frames but not
trusses
iii.  stiffness matrix of a 3D truss member is (6 x 6) while that of a 3D frame member is (12 x 12)
iv.  the effect of foundation flexibility can be beneficial or harmful to the structure
V. astructure becomes unstable at buckling load (explain in terms of stiffness matrix)

14. Determine the size of the stiffness matrices (with and without considering boundary conditions) of
the trusses and frames shown in Fig. /1. Also determine the size of the stiffness matrices of the
frames if axial deformations are neglected.
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Answer any 6 (six) of the following 8 (eight) questions

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

(b) What preliminary information should be available to a good geotechnical engineer to execute a
subsurface exploration program for a multi-span bridge project.

(c) Write down any four general guidelines used for the selection of depth of boreholes for
different civil engineering projects.

(d) Write short notes (any two):

(i) Site reconnaissance
(ii) Any one in-situ test, except SPT
(iii) Observation of ground water table

(a) A geotechnical site investigation was conducted at a site near Munshiganj. The field blow
counts as obtained at the site for a particular boring are tabulated below. Estimate the Field SPT
values. Apply necessary corrections and calculate corrected SPT values as required (Use
Appendix, as necessary). Ground water table was found to be located at a depth of 5 feet below
the existing ground surface. Also determine undrained cohesion and angle of internal friction for
clay and sand, as applicable, at corresponding depths. Assume CFq to be equal to 1.0.

Depth Blow Counts
Soil Type as Obtained (pl f (gza;) t;aeé)zv i | 2™ six ?;:1 ﬁig;
(feet) | inches | inches
CLAY up to a depth of 7.5 feet 115 125 5 1 3 4
SAND below 7.5 to a depth of 12.5 feet | 118 120 10 3 5 5
CLAY below 12.5 to a depth of 15 feet 110 | 112 15 3 4 5

(b) Column load at a location for a site is estimated to be 288 Kips. The site is explored to a depth
of 40 feet below EGL. Assuming an anticipated bearing capacity of 2.0 ksf for a square footing
check whether the exploration is sufficient or not. Assume the foundation level to be about 5 feet
below EGL. Justify your answer in terms of significant induced stress.

(¢) A geotechnical site investigation was conducted at a site in Bangladesh. From the sub-surface
soil information as provided below and in the next page, estimate n3 at corresponding depth. Use
Appendix A in conjunction with the following information:

(i) Borehole dia =4 inches  (ii) No liner was used during drilling

nl = SPT blow counts for first 6-inch penetration
n2 = SPT blow counts for second 6-inch penetration
n3 = SPT blow counts for third 6-inch penetration

4x2=8



3.

Elevation EGL

+/-0.00 ft MWWWWWWW

Dry Zone
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Subsurface Soil Stratigraphy

(a) Write the names of any five (5) in-situ testing performed in the field under the field
investigation phase of a sub-surface exploration program. Write a very short note on the one
frequently used in Bangladesh?

(b) The outside and inside diameters of a split-spoon sampler are 2 inches and 1.4 inches,
respectively and those of a Shelby tube sampler are 3 inches and 2.85 inches, respectively.
Estimate the degree of disturbances for two soil samples; one obtained using the split-spoon
sampler and the other using the Shelby tube. Also determine whether the samples are disturbed or
undisturbed.

(c) Depict and write short notes on general and local shear failure patterns for shallow foundation.

(d) From a preliminary field investigation, the subsurface condition obtained is shown in the
figure below. SPT-N values were obtained at each 5-foot depth intervals. Using Terzaghi’s
bearing capacity equation (as appropriate), determine the allowable column load (P,;) for the
individual column rectangular footing founded as shown below. Use F.S =3.

NOTE: No laboratory tests were conducted to obtain the shear strength of the clay formation.
So, use empirical correlation to estimate the average shear strength below the foundation level.

Elevation
+/-0.00 ft mmjmm
6 ft
50 f — 203 o )L
C . GWT
24t 1 BItE8f 7.
-10.0 ft— 2/3/3 @ )
Medium Stiff
LEAN CLAY
-15.0 ft— 334 @ Z/==18(()) ll:g
Yeat = 110 Pcf

-20.0 ft— 3/4/4 ©



4. (a) A shallow circular foundation is to be constructed in sandy clay soil as shown in the figure
below. Design the size of the circular footing (Use GBCE) for the allowable column load of 100
Kips. Use FS = 2.5 and assume Df/B < or = 1).

(P = 100%)

T

SANDY CLAY 6|ft

W
)

e

EGL

RARAS AV S B S BV OV OV VS O S S o o o

¢’ =100 psf ¢’ =20°

v =110 pcf
¥ = 100 pcf
! Ysat = 120 pcf
ol D 2 GWT

=

(b) Allowable load of an eccentrically loaded rectangular footing (as shown below) using
Meyerhof’s effective area method is calculated to be 190 k. Determine the length of the footing.

Use FS =2.5.
P=Q,=190k *
"
EGL i
T 1 hE . : FAT CLAY
D; =4 ft [ N3Vg=06
; ¢ =0
7 , : Y =110 Pcf
= ’II/ X l,l Yeat = 125 Pt
i

51t

sg )

5. (a) For the following loading, geometric and boundary conditions a trapezoidal combined footing
is designed. According to analysis, the dimension of the longer parallel of the trapezoid was
estimated to be of 13.2 feet. Estimate the other dimension of the longer parallel and allowable

bearing capacity for the system. Use bigger column dimensions as 18-inch by 18-inch and shorter
dimensions as 12-inch by 12-inch.

(b) The plan of a mat foundation is shown in the figure in the next page. Calculate the soil
pressures at points a, ¢ and at the geometric centroid of the foundation (all the columns are 15 by

15 inches in size).

11
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<2’k 13" » 742>

6. (a) For a fully compensated condition (floating foundation), if the depth of the mat foundation is

selected to be 25 ft. below EGL, determine the number of stories that could be built. Consider
uniform per floor load of 250 psf.

Elevation +/- 0.00 ft - EGL :
v =90 Pcf
SILTY CLAY Yea = 105 Pcf
-120ft T
SAND Y=95 Pcf
J Yeat = 115 Pcf GWT
-230ft % S7
Saturated ¥ =100 Pcf
CLﬁY Ysat = 120 Pcf

(b) A footing designed as per allowable bearing capacity based on shearing failure is shown in the
following figure. Estimate settlements for both sand and clay layers. Use g, = p =2.4 ksf .

Laboratory Test Results
Depth of Consolidation

Test Sample = 13° below EGL

Elevation
+/-0.00 ft

e oy Nor;nally
log (p) Consolidated soil

v =110 Pcf
Ya =95 Pcf

Depth of Consolidation 1 B=5ft Ysat = I1 22.4 Pcf
Test Sample = 18’ below EGL =10f E =200 ksf

€ = 0.65 -10.0 ft i i’

-50 1 L

FAT CLAY

]
Cr=20C :
! v=103 Pcf

¥a=92 Pcf
Vsat = 112.4 Pcf
Y

-16.0 ft ¥
LEAN CLAY
Vet = 1%2.4 Pcf

|
SAND
\J

: =200 ft
T pc’ = 1200 psf

log (p)

14



7. (a) For the soil stratigraphy as shown below, a concrete bored pile having diameter of 18 inches

was installed. Calculate the capacity of the single pile.

Clay v=110Pcf
li e Cucty = 800 Psf Qy

-----------------------------

1:r,r ft Saturated Clay Ysar = 110 Pcf
Cu(l) =800 Psf
Saturated Clay
25 ft Ysat = 120 Pcf

Cuczy= 1000 Psf

Saturated Clay ; 7Y,y = 125 Pcf’; Cya) = 1200 Psf

section

(b) The plan and X-section of a 15-meter long single pre-cast concrete pile (square) driven in
different sand deposits are shown below. Estimate the allowable capacity of the single pile.

l(Pall) GWT
==

== EGLA - o = Aw ks S —— CTRTXTXTXTXTXLY (v

Saturated Fine Sand

®'= 26 degrees
¥ =14 kN/'m®
Year = 16 KN/m®

50m

Ks=1.75
6 =0.9(¢)

Saturated Silty Fine Sand
¢'= 28 degrees
y=16 kN/m® Ll N, =38
Ysa = 17 KN/m®

Saturated Well Graded Sand Nq" g

¢'=30 degrees
¥ =17 kKN/m® -

Ysat = 18 KN/m®

section

11



8. (a) Draw arrangement of group piles for the following sets of piles.
(i) 7 piles (i) Triple row for a wall
(b) Mention a few civil engineering features where slope stability problems are frequently
encountered. i

(c) Determine the factor of safety (slope stability) against the failure arc through the slope as
‘shown below.

LAYER I: Sandy Clay; Unit Weight=17 kN/m*
Average SPT Blow Count, Ngo =7

LAYER II: Clay; Unit Weight=18.0 kN/ m’
Average SPT Blow Count, Ngo = 10

LAYER III: Clay; Unit Weight = 19 kN/ m*
Average SPT Blow Count, Neo = 14

Soction of
Continuous Concrete
-~ FLOOD WALL
Ye =22 kN/m®

10m

-

Soction of
Continuous Concret

Yo =22 kN/m® \
_-.'.

b I\

A
LAYERII
. 4 | m

(c

'\
q
©

i LAYER III

14



University of Asia Pacific
Department of Civil Engineering
Final Examination Fall 2014
Program: B.Sc. Engineering (Civil)
Course Title: Transportation Engineering II Course Number: CE 451
Time: 3 hours Full Marks: 150

Section: A
Answer any 3 (three) questions from the following 4 (four) questions (3x25=75)

1. (a) What is interlocking? What are the essential principles of interlocking? “
(b) Sketch various types of wear on rails with proper labeling. 6)
(c) Name the main constituents of a set of points or switches? (5)
(d) Explain: Minimum depth of Ballast Cushion “
(e) Write down the main considerations/requirements for design of ideal rail section
components. (6)

2. (a) Define: Calendar System of Maintenance 3)
(b) Demonstrate fish plate and combination fish plate with proper diagram. @)
(c) Briefly describe the main constituents of details of crossing. (6)
(d) What is tractive power? Describe briefly the resistance due to friction. 4)

(e) Find out the length of transition curve for a B. G. curve of four degrees, having a cant
of 15 cm. The maximum permissible speed on the curve is 120 kmph. And the maximum
permissible value of super-elevation is 165, 102 and 76 mm for B.G., M.G., and N.G. ‘

respectively. )
3. (a) What are the comparisons between block and non-block stations? 3)
(b) Write down the typical layout of signals at junctions with diagram. 4
(c) What is grade compensation on curves? Explain. %)
(d) What is shift? What are the reasons of curve resistance? (5)

(e) A transition curve is to be used to join the ends of three degree circular curve with the
straight. The length of the transition curve is 180 m. Work out the shift and offsets at
every 60 m in interval and also sketch a free-hand diagram. ®)

.4\1/ (@) Write down the comparisons between compressed air brakes and vacuum brakes. (3)

(b) What are the methods to improve embankment stability? ' )
(Qdf What are the requirements of a good spike? “
£d5 Write down the classification of stations as per functional consideration. 5)

(e) What should be the equilibrium cant on a M. G. curve of 5° for an average speed of
60 kmph? Also find out the maximum permissible speed after allowing the maximum
cant deficiency 5.10 cm. 8



Section: B

Answer any 3 (three) questions from the following 4 (four) questions (3x25=75)

1. (a) What is resilient modulus?

)

(b) Briefly demonstrate the Asphalt Institute Method for thickness design of a variety of

asphalt pavements.

(13)

(c) Calculate Equivalent 18000-1b Standard Axle Load Applications during the first year
of service of a pavement, the pavement is expected to accommodate the following
number of vehicles in the classes shown below:

Vehicle type Number of vehicles Truck factor

Two-axle, four-tire 94000 0.03

Two-axle, six-tire 23600 0.19

Three-axle or more 7300 0.56

Three-axle 4500 0.61

Four axle or more 7350 0.62

Five axle 50200 1.09

Six-axle or more 8900 1.23

Also determine Design ESAL for 25-Year Design Period if the traffic using the pavement

grows at an annual rate of 5%. | (10)
2. (&) Write down the comparisons between joint filler and joint sealer. (5

(b) Briefly demonstrate various types of joints in case of pavement. (10)

(c) The amount of lime required for coarse grained soil in lime stabilization is lower than

that of plastic soils. Why? Explain. 3

(&) Write down the comparisons among prime coat, tack coat and seal coat. 4

£€) What is surface dressing? Write down the functions of surface dressing. 3
3. k4) Write down the comparisons among three types of concrete pavements. &)

(b) Briefly describe the design criteria and design factors of Portland Cement Association

Method in case of thickness design of a concrete pavement. (12)

(c) Describe various types of load on pavement with relevant examples. : 3)

(d) Name separate steps sequentially for construction of a typical concrete pavement. (5)

. (2) Define: Stability, Durability 3)
(b) Briefly demonstrate the general steps used in determining the job-mix formula. (12)
(c) The percentage by weight for coarse aggregate, fine aggregate and mineral filler is 50,
35 and 10 respectively. The bulk specific gravity of coarse and fine aggregates is 2.61
and 2.69 respectively, while the apparent specific gravity of mineral filler is 3.10. What is
the bulk specific gravity of aggregate? If the maximum specific gravity of the paving mix
is 2.40 and specific gravity of asphalt cement is 1.05, calculate the effective specific
gravity of aggregate, asphalt absorption of aggregate and effective asphalt content of the
paving mix. (10)




10.
11.

12.
13.
14.
15.
16.

17

18.

- Equations:

6RL
L=7.20%¢

L =0.073 C3 Vipay
L = 0.073 e Vo

V =44/ - 70)

. V=36/R-6)

S.E.=1315 =

S.E.= 060 &
S.E.=080 & Fh
T = [(1+r1"n—1] T:l :

Gse—Gsp
e GspGse 0

P, = 100 mn—Cmb
Gmm

’V o Ppa
Pye = Pg — 1 Ps

**All the parameters have théir usual me'anings‘.

f%
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University of Asia Pacific
Department of Civil Engineering
Final Examination Fall 2014
Program: B.Sc. Engineering (Civil)

Course title: Irrigation and Flood Control Course code: CE 461
Time: 3 hours : Full marks: 100

There are TWO sections in the question paper namely “SECTION A” and
“SECTION B”. You have to answer from the both sections according to the
instruction mentioned on each section.

SECTION A
MARKS: 75

There are SIX questions. Answer question no. 01 (COMPULSORY) and any
THREE from the rest. (Assume any missing data.)

1. a) Define irrigation. Write the benefits of irrigation and the harmful effects of 2+4
excess irrigation.
b) What are the different methods of irrigation water distribution? Describe basin 2+4
flooding method along with its advantages and disadvantages.
¢) What are cross-drainage works? Explain the necessity of cross-drainage works. 4
d) Define spillway. Explain the procedures for determining the required discharge 1+4
capacity and number of spillways.

2. a) Explain river training works. What are the purposes of marginal bunds? 2+2
b) Determine the time required to irrigate a strip of land of 0.04 hectares in area 7
from a tube-well with a discharge of 0.02 m*/sec. The infiltration capacity of the
soil may be taken as 5 cm/h and the average depth of flow on the field as 10 cm.

Also determine the maximum area that can be irrigated from this tube well.

c¢) Wheat has to be grown at a certain place, the useful climatological conditions of

which are tabulated below. Determine the evapo-transpiration and consumptive 7
irrigation requirement of wheat crop. Also determine the field irrigation
requirement if the water application efficiency is 80%. Use Blaney-Criddle
equation and a crop factor is 0.8.

Month Monthly temperature | Monthly percent of | Useful rainfall in
o : cm averaged over
(°C) averaged over day time hour of the the last 5 years
the last 5 years year computed from
the Sun-shine
November 18.0 7.20 1.7
December 15.0 7.15 1.42

Page1of3



January b 135 l 130 l 3.01

"~ February l 145 ' 710 { 2.75

3.

a) Derive the relationship between Duty and Delta for a given base period.
b) Explain the following with neat sketch: i) Aqueduct ii) Super passage iii) Level
crossing.
¢) A stream of 130 liters per second was diverted from a canal and 100 liters per
second were delivered to the field. An area of 1.6 hectares was irrigated in 8 hours.
The effective depth of root zone was 1.7 m. The runoff loss in the field was 420
m’. The depth of water penetration varied linearly from 1.7 m at the head end of
the field to 1.1 m at the tail end. Available moisture holding capacity of the soil is
20 cm per meter depth of soil. Irrigation was started at a moisture extraction level
of 50% of the available moisture.
Find out the following:

e water conveyance efficiency

e water application efficiency

e water storage efficiency

a) Draw the schematic diagram of soil-water-plant relationship.
b) Graphically demonstrate the following (in one figure):
e Capillary water
Hygroscopic water
Optimum moisture content
Readily available moisture
Permanent wilting point
Field capacity
c) After how many days will you supply water to soil in order to ensure sufficient
irrigation of the given crop, if,
» Field capacity of the soil = 30%
Permanent wilting point = 15%
Dry density of soil = 1.3 gm/cc
Effective depth of root zone = 77 cm
Daily consumptive use of water for the given crop = 12 mm
Readily available moisture is 75% of the available moisture.

a) Explain free board and berms. What are the purposes of free board?

b) Draw the typical layout of diversion head works. What are the objectives of
diversion head works?

¢) Describe how centrifugal pump works with neat sketch.

d) Calculate the balancing depth for a channel section having a bed width equal to
18 m and side slopes of 1:1 in cutting and 2:1 in filling. The bank embankments
are kept 3.0 m higher than the ground level (berm level) and crest width of banks is
kept as 2.0 m.

Page 2 of 3
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" 6. a)Distinguish between weir and barrage with neat sketch. 25

b) What is groyne? Explain different types of groyne with neat sketch. 3.5
¢) Explain the following: i) Coefficient of rugosity ii) Critical velocity ratio iii) 6
Hydraulic mean depth iv) Non-alluvial soil

d) Design a lined canal havmg the following data: 6

Full supply discharge = 40 m*/sec

Side slope = 1:1

Bed slope = 1 in 5000 ‘ ¢
Rugosity coefficient = 0.0225

Assume other reasonable data for the design.

SECTION B
MARKS: 25

There are FOUR questions. Answer question no. 07 (COMPULSO 3_([ and any
TWO from the rest. (Assume any missing data.)

7. What are the types of measures of flood management? Distinguish between them. 2+2+5 «
Write down the methods of flood management under each type.

8. a) Explam the following (any three) 8
i.  Integrated Water Resources Management
ii. Embankment
iii. = Flood plain
iv.  Polder

9. a) Write down the names of the major studies and plans that shaped the water resources 4
development of Bangladesh.
b) Write down the FAP guiding principles of flood management. 4

10. a) What are the advantages and disadvantages of flood control projects?
b) Define integrated flood management.

W
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