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TANTA UNIVERSITY
FACULTY OF ENGINEERING

DEPARTEMENT OF STRUCTURAL ENGINEERING b
EXAMINATION OF SECOND YEAR STUDENTS OF CIVIL ENGINEERING

COURSE TITELE: STRUCTURAL ANALYSIS 2(a) COURSE CODE: CSE2104

DATE :01/2013 TERM: FIRST TOTAL ASSESSMENT MARKES :85 |TIME ALLOWED: 3 HOURS

Systematic arrangement of calculations and clear drawing are essential. ~ Any data not given is to be assumed
Answer as many questions as you can - Answer as brief as possible. Ottondio 1Bl ¥ ey sSe oleda ¥l

b-For the given sections,
sketch without calculation, sketch without calculation,
the normal stresses distribution. the shear flow dzstrtbutzon

| ! 5 marks

Q2) a- For the given section (s), draw the shear stress distribution.

b- draw the normal stress distribution.

c- determine the stresses at the point (a)

§
=
|20¢
S5ty 1=25000 cni’
L " 7w 4= 170 cn
2m 6m
Sec. s-s 20 marks
Q3) - For the given element, find : =3 t/em’
- the principal stresses and the max. shear stress. T= ,%(c\
. 7 marks
- the equivalent normal and shear stresses.
acting on the indicated plane with 6 =45°, 3 marks
o=3 t/cm

10 marks

Q4) a- Using the double integration method, find the slope at support (b) ,and deflection at (d)
b- Using the moment area method, find the horizontal desplacement at point (c)
¢

2
8

12t.m@ E
. EL (b (constant EI)
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TANTA UNI{VERSITY
FACULTY OF ENGINEERING

DEPARTEMENT OF STRUCTURAL ENGINEERING

EXAMINATION OF SECOND YEAR STUDENTS OF CIVIL ENGINEERING

e

Q5)  Sketch the elastic line of the structures

e L T T ! 2 mark 2
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M
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Q6) - For the given beam, draw the elastic loads on the the conjugate beam.

6t |3t
P b c 2 t/m d
T “oba o 50 °
L 4m | 2m | 4m | 2m |
1 71 gl 7 1

10 marks

Q7) - For the given elastic load on the CONJUGATE BEAM.

- find out the real beam. T wieake

- calculate the deflections at points (b ),(d) s

- calculate the slope at points (¢ ), and the left slope at (d ) (s

- Sketch the elastic line of the real beam. 6 marks
15 mt elasic loads Fonarks

on conjugate beam

6 mt

M = 6mt

d " B
. (constant EI)
b 3m ,ll’ 6m /i/ 3m ,,]' 6m ,,L

15 marks

With the best wishes
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Dr. Islam E. Elarab Dr. Fahmy A. Zaher
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Course Title: Course Code: CSE2105 2" year
Design of Reinforced Concrete Structures (1) a
Date: Jan 10" 2013 (First term exam) Allowed time: 4 hrs No. of Pages: (2)

Remarks: Any missing data may be reasonably assumed
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Question No. (1) ( 14 Marks)

Choose the correct answer

a. shear reinforcement is needed in beams when: (2 Marks)
1' [Icu < qsu<qsumax
2‘ qsu<qsumax
3. qsu™ Gsumax

b. the development length is: (2 Marks)
1. the maximum embedment length needed to transfer the design force of a bar to surrounding concrete.
2. the minimum embedment length needed to transfer the design force of a bar to surrounding concrete.
3. the exact embedment length needed to transfer the design force of a bar to surrounding concrete.

c. the type of failure in flexural member is controled by: (2 Marks)
1. ratio of width to depth of concrete section
2. ratio of dimensions of beam to span
3. ratio of reinforcement

d. Steel grade of 240/350 means : (2 Marks)
1. steel type with 240N/mm?’ yleld strength and 35 ON/mm*ultimate compresszve strenth
2. steel type with 240N/mm ultimate tensile strength and 350N/mm’ultimate compressive strenth
3 steel type with 240N/mm?’ yield strength and 350N/mm’ultimate tensile strenth

e. The modular ratio is defined as ; (2 Marks)
1. the ratio between modulus of elasticity of concrete and modulus of elasticity of steel.
2. the ratio between modulus of elasticity of steel and modulus of elasticity of concrete.
3. the ratio between modulus of elasticity of iron steel and modulus of elasticity of concrete.

f. the ratio of shrinkage reinforcement in RC beams is: (2 Marks)
1. 8% of the concrete cross section
2 8% of the total area of steel in the concrete section
3 8% of the total area of tension steel in the section

g. the functions of stirrups in beams are: (2 Marks)
1. resist shear and moment forces.
2. resist shear and normal forces.
3. fix secondary reinforcements and resist shear forces.

Question No. (2) (36 Marks)

1.) Using first principal approach it is required to design a reinforced concrete rectangular section to
withstand an applied ultimate moment M,= 400 kN.m, consider the width of the section equals
250mm, steel grade 240/350 and concrete strength feu = 25 N/mm?. (8 Marks)

2.) For some architectural reasons, the depth of the beam is limited to 550mm, redesign the previous
beams fo accommodate the same moment without exceeding the given depth limit.
(8 Marks)
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3.) For the beam sections shown in the figure, considering steel grade 240/350 and concrete f, = 25
N/mm? ; using_the first principles, find cracking moment (M), allowable moment (My;) ultimate
limit moment (M,)) and nominal moment (M,) for both section.

e

2818

_800mm

® oo 4¢]8

300 mm|,

Question No. (3) ( 45 Marks)

Clear drawings are greatly considered.

L

600
S

For the part of the given structural shown in the following
Figure; It is required to:

1

2.

3.

Draw the load distribution of slabs on the plan.
(3 Marks)

Calculate load on the overhanging beam (B)

(5 Marks)

Draw with a suitable scale the B.M.D due to
ultimate total loads. (5 Marks)
Design critical sections of beam(B) for

[flexure and shear for the case of total loads.

(10 Marks)
Using moment of resistance diagram (MRD),
show flexure reinforcement details for the
beam in elevation and cross sections to a
suitable scale. (15 Marks)
Calculate development and anchorage
lengths and then show it on the
reinforcement elevation section.

(7 Marks)

100 100, 100
Tt

8o l8

300

(20 Marks)

All dimensions in mm.

5.0m

Consider slab thickness = 120 mm, width of all beams = 250 mm, roof flooring = 2.0 kN/m’, live load = 2.0 kN/m’ and
walls exist over all beams with intensi?z of 3 kN/m’, floor height 3.0m and total beam thickness 700m, column

dimensions 250x250mm, f., = 25.0 N/m

m” , Steel grade is 360/600.

Course Examination Committee

Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil
Assoc. Prof. Mohamed Husein Mahmoud
Course Coordinator: Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil

Prof. Dr. Emad El-Sayed Etman
Assoc. Prof. Ahmed Mohamed Atta
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Question No. (1) ( 14 Marks)

Choose the correct answer

a. shear reinforcement is needed in beams when: (2 Marks)
1 Geu< Gsu< Gsumax
2. Gsu< Gsumax
3. Gou> Gsumax

b. the development length is: (2 Marks)
1. the maximum embedment length needed to transfer the design force of a bar to surrounding concrete.
2. the minimum embedment length needed to transfer the design force of a bar to surrounding concrete.
3. the exact embedment length needed to transfer the design force of a bar to surrounding concrete.

c. the type of failure in flexural member is controled by: (2 Marks)
1. ratio of width to depth of concrete section
2. ratio of dimensions of beam to span
3. ratio of reinforcement

d. Steel grade of 240/350 means: - (2 Marks)
1. steel type with 240N/mm’ yield strength and 350N/mm’ultimate compressive strenth
2. steel type with 240N/mm’ ultimate tensile strength and 350N/mm’ultimate compressive strenth
3 steel type with 240N/mm’ yield strength and 350N/mm*ultimate tensile strenth

e. The modular ratio is defined as ; © (2 Marks)
1. the ratio between modulus of elasticity of concrete and modulus of elasticity of steel.
2. the ratio between modulus of elasticity of steel and modulus of elasticity of concrete.
3. the ratio between modulus of elasticity of iron steel and modulus of elasticity of concrete.

f. the ratio of shrinkage reinforcement in RC beams is: " (2 Marks)
1. 8% of the concrete cross section
2 8% of the total:area of steel in the concrete section
3 8% of the total area of tension steel in the section

g. the functions of stirrups in beams are: (2 Marks)
1. resist shear and moment forces.
2. resist shear and normal forces.
3. fix secondary reinforcements and resist shear forces.

Question No. (2) (36 Marks)

1.) Using first principal approach it is required to design a reinforced concrete rectangular section to
withstand an applied ultimate moment M,= 400 kN.m, consider the width of the section equals
250mm, steel grade 240/350 and concrete strength feu = 25 N/mm”. (8 Marks)

2.) For some architectural reasons, the depth of the beam is limited to 550mm, redesign the previous
beams o accommodate the same moment without exceeding the given depth limit.
(8 Marks)
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3.) For the beam sections shown in the figure, considering steel grade 240/350 and concrete f, = 25
N/mm? ; using the first principles, find cracking moment (M), allowable moment (M) ultimate

limit moment (M,;) and nominal moment (M,,) for both section. (20 Marks)
+ 1 2 iz 100 , 100, 100
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1,300 mm),
All dimensions in mm.
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Question No. (3) ( 45 Marks)
Clear drawings are greatly considered.
For the part of the given structural shown in the following . 5.0m °

Figure; It is required to:

Draw the load distribution of slabs on the plan. ‘ '
(3 Marks) | \

2. Calculate load on the overhanging beam (B)

(5 Marks)
3. Draw with a suitable scale the B.M.D due to
ultimate total loads. (5 Marks)

4. Design critical sections of beam(B) for

[flexure and shear for the case of total loads.
(10 Marks)

5. Using moment of resistance diagram (MRD),
show flexure reinforcement details for the
beam in elevation and cross sections to a *
suitable scale. (15 Marks) |

6. Calculate development and anchorage I
lengths and then show it on the L.. | e J ___________
reinforcement elevation section. ' 250m Y 2s0m " 1.50m

(7 Marks) ° . . o

Consider slab thickness = 120 mm, width of all beams = 250 mm, roof flooring = 2.0 kN/m’, live load = 2.0 kN/m’ and
walls exist over all beams with intensity of 3 kN/m’, floor height 3.0m and total beam thickness 700m, column
dimensions 250>250mm, f.,, = 25.0 N/mm’ |, Steel grade is 360/600.

== 4N

Course Examination Committee

Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil Prof. Dr. Emad El-Sayed Etman
Assoc. Prof. Mohamed Husein Mahmoud Assoc. Prof. Ahmed Mohamed Atta
Course Coordinator: Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil




Tanta University
Faculty of Engineering
DEPARTMENT OF IRRIGATION AND HYDRAULICS ENGINEERING
Final Exam
2" Year Students of Civil Engineering

COURSE TITLE: FLUID MECHANICS COURSE CODE-2021

DATE: 20/1/2013 TERM: M FOTAL ASSESSMENT MARKS: 75 TIME ALLOWED: 3 HOURS

Notes:
Systematic arrangement of calculations and clear neat drawings are essential,
Any data not given is to be assumed — Answer as much questions as you can.
Answer as brief as possible

Problem # 1 (15 marks)

A) Determine the weight for a mass of 1.2 metric ton, 750 kg, 53 English slug at a
place with gravity acceleration= 9.77 m/sec’, (4 marks)

B) Find the height to which ethyl alcohol will rise in a glass capillary tube 0.127 mm
in diameter. Density is 790 kg/m’, 6 = 0.0227 N/m, and angle= 0°, (4 marks)

C) The velocity distribution of a viscous liquid (dynamic viscosity 0.9 Ns/m?) flowing
over a fixed plate is given by u =0.68y - y* (u is velocity in m/s and y is the
distance from the plate in m).What are the shear stresses at the plate surface and
aty= 0.34m. Sketch the velocity and shear stress profiles for the given flow,

(7 marks)
Problem # 2 (15 marks)
A) Determine the pressure at A, B, C and D in Pa (4 marks)

= - 2m Im__

Ilm .

73

air

water D

B) A rectangular gate 2m wide is hinged at point B and rests against a smooth wall
at point A as shown in the following Figure.
Calculate:

a) The pressure force on the gate due to the sea Water (S.G. 1.034)

b) The force exerted by the wall at point A,

¢) The location of the center of pressure. (Neglect weight of gate) (6 marks)

Page 1 of 4
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2" Year Students of Civil Engineering

COURSE TITLE: FLUID MECHANICS COURSE CODE-2021
DATE: 20/1/2013 TERM: 157 TOTAL ASSESSMENT MARKS: 75 TIME ALLOWED: 3 HOURS
Wall
/]
Free Surface /7
/ /N
oo ////_.-_;/.
Sea Water 2/ 4
A 7"
A
vy ./
10 m g

C) The face of a dam is curved according to the relation y= x*/2.4, where y and x are
in meters, as shown in the following diagram. Calculate the resultant force on
each metre run of the dam. Determine the position at which the line of action of
the resultant force passes through the bottom of the dam. (5 marks)

o .
R
Problem # 3 (15 marks)

A) In the following figure, A block of steel, S.G =7.85, will float at a mercury-water
interface. What will be ratios of the distances @ and b for this condition (7 marks)

-

Water ////// S
// tccl a
% 7 block/ b

Mercury

Page 2 of 4
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Final Exam
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COURSE TITLE: FLUID MECHANICS COURSE CODE-2021

DATE: 20/1/2013 TERM: 17 TOTAL ASSESSMENT MARKS: 75 TIME ALLOWED: 3 HOURS

B) An open cylindrical tank 1.2m in diameter and 1.8m deep is filled with water and
rotated about its axis at 60rev. /min. How much liquid is spille:d and how deep the
water at the axis. At what speed should the tank be rotated in order that the
center of the bottom of the tank have zero depth of water. (8 marks)

Problem # 4 (15marks)

A) Derive the Continuity equation for two-dimensional flow. (4 marks)
B) Derive the Energy equation for steady flow by integrating Euler’s equation of
motion. (4 marks)

C) In the water flow over the spillway in following Figure, the velocity is uniform at

sections 1, 2 and the pressure approximately hydrostatic, neglecting losses, compute
vi and v,, consider a unit width. (7 marks)

Problem # 5 (15 marks)

A) In following Figure the open jet of water at 20°C exits a uazzle into sea-level air
and strikes a stagnation tube as shown. If the pressure at the ceniarline at section 1
is 110 kPa, and losses are neglected, estimate the mass flow in kg/s ana the height H
of the fluid in the stagnation tube.

@ marks)
,:_.1._.._.
i 4em H IL
Water I\\\_; " i J
2em (1) —— : -------- S o . Open jet
| T4

Sea-level air

Page 3 of 4
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Faculty of Engineering
DEPARTMENT OF IRRIGATION AND HYDRAULICS ENGINEERING
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2" Year Students of Civil Engineering

COURSE TITLE: FLUID MECHANICS COURSE CODE-2021

DATE: 20/1/2013 TERM: %7 TOTAL ASSESSMENT MARKS: 75 TIME ALLOWED: 3 HOURS

B) An oil with p=900kg/m* and v=0.0002 m?s flows upward through an inclined
pipe as shown in the following Figure, assuming steady laminar flow (a) verify that
the flow is up and find the head loss between section 1 and section 2 , (b) calculate
the flow rate, velocity and Reynolds number. (5marks)

d=6cm

p, = 350,000 Pa, z, =0

C) Water flows at a rate of 0.020m’/s from reservoir 4 to reservoir B through three
concrete pipes connected in series, as shown in following Figure. Find the difference
in water surface elevations in the reservoirs. Neglect minor losses (consider friction
factor 0.01 for L=1000m, 0.02 for L=1600m, and 0.03 for L= 850m). (6 marks)

Best of Luck
Examiners Committee

Dr. Bakenaz A. Zedan & Dr. Fahmy Salah Abdelhaleem
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Tanta University
Faculty of Engineering
Irrigation and Hydraulics Engineering Department
Examination (Second Year) Students of Civil Engineering

Course Title: Hydrology Course code: CIH2103

Date: 22. January,2013 | Final First Term Exam Total Marks: 85 Marks | Time allowed: 3 Hours

Notes:
Answer as many questions as you can.
Systematic arrangement of calculations and clear neat drawings are essential.

iy ) Ay Aiad 4 i e ol

Question 1. (25 marks)

A. A river basin has an area in the form of a Hexagonal with each side of length 30 meter as
shown in figure 1. The seven raingauge stations 4, B C D, E F and G, located at the
corners and the center, have records 76, 83, 67, 92, 69, 90 and 78 mm of rainfall
respectively. The meteorological data pertain to a large reservoir, within the basin and
has a water-spread area equals 6% of the basin area, are as following. The data represent
the average values for the day.

e Water temperature = 25 Co Air temperature = 29 C° Relative humidity= 42%
e Atmospheric pressure = 752 mm of mercury
e Wind speed at 0.86 m above ground level = 23.8 km/h
It required to:
i, Determine the average depth of rainfall using Thiessen polygon, arithmetic
mean and Isohyetal methods. (12 marks)
{i. Estimate the average daily evaporation from the reservoir and also the losses
from the reservoir for a period of one week using Horton's equation and

Meyer’s equation. (4 marks)

B. Using the Green-and-Ampt model, determine the total runoff and infiltration from a 2hr

rainfall. The soil data is shown in table 3. Initial moisture content before infiltration

begins is 0.28. (3 marks)
C. Derive a formula to estimate the steady flow rate (Q) of the confined aquifer shown in
figure 2 (6 marks)

Page 1 of 4



Questiqn 2. (25 marks)

A. Dfaw with all detail the instruments that used to measure rainfall depth. (3 marks)
B. Describe how infiltration rate can be measured using a double ring infiltrometer. (3marks)
C. Table 1 presents the concurrent observations on monthly precipitation (mm) and monthly
inflow (m?) in two tributary of a river for a period of 14 months. The records of the inflow

contain some missing values denoted by NaN. For the given data it is required to:
i.  Calculate the statistical properties of the precipitation and the inflows. (6 marks)
ii.  Calculate the correlation coefficient between the precipitation and the inflows. (8 marks)

iii.  Find the expected values of the missing records. (5 marks)
Question 3. (16 marks)

A. Define unit hydrograph. What are assumptions underlying the unit

hydrograph theory? (3 marks)
B. Describe three methods of separating the baseflow from the total runoff. (3 marks)
C. An observed hydrograph is given in table 4 with the corresponding excess rainfall. The

time interval is 6 hours between readings. It is required to derive the unit hydrograph

for this event. ' (10 marks)
Question 4. (19 marks)
A. Derive a formula for the steady flow to a well in an unconfined aquifer. (3 marks)

B. In a confined aquifer of 40 m thick, a 30 cm diameter well is pumped at uniform rate of
0.09 m3/s. If the steady state drawdown measured in the observation wells located at
15m and 110m distances from the well are 7m and, 3m respectively. Determine the
hydraulic conductivity of the aquifer. ) (3 marks)

A. Describe usingneat drawings how the Stage-Discharge Rating curves can be used for
streamflow measurement. (3 marks)

B. The data obtained during a stream gauging using a current meter with a rating v=
0.052+0.77N is given in table 5. The velocity is measured at 0.4 times the depth of flow
from the streambed.

i. ~ Compute the discharge using the mid-section method. (5 marks)

ii. ~ Compare the result using manning equation (n=0.026, bed slope=1:5000). (5 marks)

Best Wishes - Dr. Mosaad Khadr o the committee
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