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Systematic arrangement of calculations and clear neat drawings are essentiol.
Any missing data is to be reasonably assumed - Answer os brief as possible
Answer as much questions as you can. Time allowed js 3 hours only. Total merks 75.
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Question 1 (15 marks) .
A) Define the metacenter of a floating body and explain its importance.
B) A cube, 4ft on a side, weighs 1600Ib and floats half submerged in an open tank as shown in the fig.1. For a
liquid depth of 10ft, determine a) the specific gravity of the liquid; b) the force of the liquid on the inclined

section AB of the tank wall. The width of the wall is 8ft. Show the magnitude, direction, and location of the
force on a sketch.

50gm

Fig.1

1 b
C) A wooden cylinder is placed in water with its axis vertical. When a mass of 50 gram is placed on its top
base, the cylinder sinks such that % its axis is outside water surface as shown in fig. 2. Find how much

more of the axis sinks if the mass is increased to 90 gm. Cor:sider the specific gravity of cylinder material =
0.6.

é

]

Question 2 (15 marks):

A) State Bernoulli's equation and prove that it is dimensionally a homogeneous equation.

B) The concrete gravity dam shown in fig.3 is a quarter circle 50 m wide perpendicular to the paper. It is
required to a) Determine the magnitude and direction of the hydrostatic
force acting on the dam: b) Check the stability of the dam. Consider
specific weight of dam concrete 24 KN/m®, specific weight of reservoir '

water 9.81 KN/m3, and coefficient of friction betwean dam and
foundation = 0.75.

10m

20m

C) Water flows at a rate of 10 cfs in the pipe shown in fig.4. If the pipe

diameter is 6 in and the coefficient of friction of e pipe material is 0.03, find a) the head losses between

1 and 2 neglecting minor losses; b) the difference in pressure between points 1 and 2 and c) check if the
flow is laminar or turbulent? Consider kinematic viscosity = 0.01 ft¥/sec.
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Question 3 (15 marks):

A) State Newton's law of viscosity defining each term.

B) A 15 cm diameter vertical cylinder rotates concentrically inside
another cylinder of diameter 15.10 cm. Both cylinders are 25 cm
high. The space between the cylinders is filled with a liquid
whose viscosity is unknown. If a torque of 10 N.m is required to
rotate the inner cylinder at 200 r.p.m., determine the viscosity of
the fluid.

C) In the siphon shown in fig. 5, with diameter of 20 cm, what are
the pressures of water in the siphon at A and at B and what is the
flow rate at C. Neglect all losses.

Question 4 (15 marks):

A) Discuss static equilibrium, relative equilibrium and dynamic equilibrium of a fluid.

B) An open cylindrical tank 1 m in diameter and 2 m deep is filled with water till depth of 1.50 m and
rotated about its axis at 100 rev/min. Does the liquid spill out from the tank? How deep the water at the
axis during rotatioan? At what speed should the tank be rotated in order that the center of the bottom of
the tank have zero depth of water and how much the spilled water in this case?

C) What is meant by "dynamic similarity”? Water is flowing through a pipe of diameter 30 cm at a velocity
of 4 m/s. Find the velocity of oil flowing in another pipe of diameter 10 cm, if the condition of dynamlc
similarity is satisfied between the two pipes. The viscosity of water and oil is given as 0.01 poise and
0.025 poise. The specific gravity of oil is 0.8.

Question 5 (15 marks):

A) What is the meaning of “a steady uniform mcompressnble irrotational contmuous flow".

B) Given the velocity field V(x, y, z, t) = (5xy?+t) i + (2z+8) j+ 18 k m/sec with x, y, z in meters and t in
seconds. Calculate V (9, -2,1,4). What is the magnitude of this velocity?

C) The pipe network shown in fig.6 consists of 5 pipes. The number on figure are the K values of each
pipe. Start by assuming initial flows as follows: 0.3 m3/s in lines AB and CD, 0.2 m%/s i |n lines AC and
BD and 0.1m¥s in line BC. Use Hardy Cross method to find the magmtude and direction of the flow in
network pipes after making two iterations of corrections.

800 D
B » 0.5m¥s
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Best wishes

Dr. Bakenaz A. Zeidan
January 2013
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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. Oinduay abiol U e sSe Glatie W)

Q1- (a)-For the given strucure, determine the normal

and shear stresses at element (a).

15 marks N Take
" 14=100 cni’
L=1000 cm’
| T =4 Ment
b- For the given element, find graphically:
45

- the principal stresses and the max. shear stress. |5 marks 2
- the equivalent normal and shear stresses. — =8 t/cn |
acting on the indicated plane with 0 =45° . 2.9 e

Total 25 marks

Q2) a-For the given sections, sketch without calculation the shear flow distribution.
b-Detrmine the shear center for the section (b)

¢- For the given Sec. (C) , If the loads are normal force only wh:\ére are | 3 marks

’Q 5 marks the position of normal fo/ces
VI - N

2 marks t=lcm =

4' 0 :—1 X =
] e} NN

| i~ § A,
1 T 1, D | ’
@ et il © [ Toral

Take Ix = 2000 cm’ (O > 10 marks
Q3) - Using the moment area method, | |
a- find the slope at support (b) . 2

b- find the horizontal displacement at point (c)

3m

(constant EI)

Total 15 marks
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Q4) - Sketch the elastic line of the beams
" . 2 mark 2 _Z

.2 mark J , -
' % ~ 2 mark %
Y

2 mark

—§ 2 mark @ JAN

—=0

Total 10 marks

Q5)- Using the double integration method, drive the equation of elastic curve of the structures

shown in Fig. 1. Also, for that structures, detrmine the position and value of the maximum .

. _ 2 d
deflection. EI = 400 m".t 3tm 9t m

N )

L : [‘

1 7 Total 5 marks

Q6) - (a) - For the given beam, draw the elastic loads on the the conjegate beam.

y l6t L6t
2 t/m = d
FANNG) IANINC))) .
" 4in v 2m .y, 2m .y, 2m ., 2m
1 1 7 g K g Total 5 marks

(b) - For the given elastic load on the CONJEGATE BEAM.

" - findout the real beam. 2 mark

- calculate the deflections and slopes at points (f),(g), and (e)
" -calculate the lefl slope of the real intermediate hing ! Smarks

- Sketch the elastic line of the real beam.

, |3 marks
2 marks
elasic a I (constant EI)
loads éﬁw
omf
|, 2m 2m I 2m | 2m I Zm I 2m [,
I i 1 T Total 15 marks
With the best wishes Page: 2/2
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Obaliall dial L dall Sy asaal Cilacbus ol Jglas lakual & game e 4 )y (a5 AN

Question No. (1) (20 Marks)
a) Answer briefly the following using drawings whenever possible:
1. What are the three components that resist shear stresses in beams? (4 Marks)
2. If the compression test results of concrete cubes at 28 days were 35, 33, 46, 30, 27, 25, 40, 4 7, 49, 36, 44,
25, and 42 N/mm’; determine the mean sirength f,, and the characteristic strength f; (6 Marks)
b) Choose the correct answer: ‘ '
1) Compression failure is characterized by: (2 Marks)

a- 1z, e>cp and 6,5¢,.
b- >y, c>cp and <,
C- 2y, c>ep and &€y .
2)  For normal mild steel; the maximum elongation is about: (2 Marks)
a- 0.18 of the length of specimen,
b- 0.28 of the length of specimen.
¢ 0.08 of the length of specimen.
3)  The failure of an over reinforced section is : (2 Marks)
a-  brittle and sudden in tension side.
b-  ductile in compression.
"¢~ brittle and sudden in compression side,
4)  The modular ratio is: ’ (2 Marks)
a- the ratio between modulys of elasticity of steel and modulus of elasticity of concrete,
b~ the ratio between modulus of elasticity of concrete and modulus of elasticity of steel,
¢~ the ratio between the two moduli of elasticity of steel. ! .
5) Shrinkage reinforcement is supplied as: . ; (2 Marks)
a- - 8% of the area of tension reinforcement.
b- 8% of the area of compression reinforcement.
¢~ 8% of the total area of steel reinforcement in the section,

Question No: (2) ( 30 Marks)

a) For the simply supported beam with rectangular section’ 300x450mm; if it is subjected to

M, =330kN.m; it is required to:
Using first principles: check the ability of the section 1o tarry the applied moment with single reinforcement
only and then, determine the required steel reinforcement. ( 10 Marks)

b) For thé’éidnipl“y supported beam shown in figure, considering flexure reinforcement only;
( 10 Marks)

1) Caleulate the total ultimate uniform load.

2)  If stivrups only are used to resist shear; recalculate (ke required shear reinforcement. ( 10 Marks)
s
VAN | Jras
. S0m L
C.L
~
" T 508m
2 branchs
- 6016
—— *
: : 250 ¢
sl 1"02 i L3m —fes LOm *7,‘ Section | ]
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Question No. (3) ( 35 Marks)

Clear drawings are greatly considered.

For the part of the structural plan of a residential building shown in figure; it is required to:

1. Draw the load distribution of slabs on the structural plan. (2.5 Marks)

2 Calculate load on beam on axis B-B. (5.0 Marks)

3. Draw with a suitable scale the S.F.D and BM.D due to ultimate total loads only. (5.0 Marks)

4. Design critical sections of that beam Jor flexure and shear for the case of total loads only. (10 Marks)

5 Using moment of resistance diagram (MRD), show flexure and shear reinforcement details for the beam
in elevation and cross sections to a suitable scale, (10 Marks)

0. Calculate development and anchorage lengths and then show it on the reinforcement elevation section.

(2.5 Marks)

Consider slab thickness = 140 mm, width of all beams = 250 mm, Slooring = 1.50 kN/m’, live ioad = 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 250x25 Omm, f,., = 30.0 N/mm’® , Steel grade is 360/520.
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Course Examination Committee

Prof. Abdel-Hakim Abdel-Khalik Khalil Prof. Emad El-Sayed Etman
Prof. Mohamed Husein Mahmoud . Assoc. Prof. Ahmed Mohamed Atta
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Notes:
Answer as many questions as you can.
Systematic arrangement of calculations and clear neat drawings are essential.
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Question 1. (27 marks)

A. Clearly define the water cycle and water budget. (3 marks)
B. Table 1 presents the monthly precipitation records observed at three neighboring stations

X, Y and Z respectively. For the given data it is required to: ,

1. Summarize the distribution of the data set using boxplots. (3 marks)
2. Calculate the statistical properties of station X and Y. (5 marks)
3. Calculate the correlation coefficient between X & Z. (9 marks)
4, Draw the cumulative mass function for station Z. ' ' (3 marks)

C. Assume that the probability distribution of evaporation E on any day during the year is

givenby  f(E) = {4 0.00 < E < 025 inch/day

0 otherwise
1. Calculate The probability that E is between 0.13 and 0.55 inch/day (2 marks)
2. Calculate the probability that E is less than 0.18 inch/day. (2 marks)

Question 2. (18 marks)

A. Using the data shown in table 1, check the precipitation at gage Z for consistén'c& using
the records at gages X, and Y which have consistent records. Gage Z was iemporarily

* relocated in Month 9 and will be returned to its original location in month 14. It is
required to adjust the record for the period from month 9 to 13. (6 marks)

B. A river basin has the area in the form shown in figure 1. The seven raingauge stations A,
B, C D E F and G, have records 112, 93, 103, 97, 89, 75 and 68 mm of rainfall
respectively. It is required to determine the average depth of rainfall using thiessen

‘ v
polygon and arithmetic mean methods. (12 marks)

Page 1 of 4



Question 3. (17 marI;s)

A. The data obtained during a stream gauging using a current meter with a rating v=

0.063+0.74N is given in table 2. The velocity is measured at 0.4 times the depth of flow
from the streambed.

i. Compute the discharge using the mid-section method. ' (6 marks)

ii. Compare the result using manning equation (n=0.03, bed slope=1:5600). (3 marks)
Table 3 presents the Discharge values at several water depths measured using stage
measurement at natural cross-sections. It is required to estimate the discharge at height
of 3.5 and 4.4 m using rating curve. (4 marks)
Using the Green-and-Ampt model determi'ne the total runoff and infiltration from a Zhr
rainfall. The soil data is shown in table 4. Initial moisture content before infiltration

begins is 0.26. (4 marks)

Question 4. (23 marks)

o 0w e

Best Wishes - Dr. Mosaad Kfradr  Committee

Draw with all detail the instruments that used to measure rainfall depth (2 marks)
Describe three methods of separating the baseflow from the total runoff. (2 marks)
Derive a formula for the steady flow to a well in a confined aquifer. (2 marks)

An observed hydrograph is given in table 5 with the corresponding excess rainfall.. Itis
required to derive the unit hydrograph for this event. (8 marks)
Soil column (length = 18 cm) experiment shown in figure Z has h1=12 cm and hz=9cm. If
the hydraulic conductivity and cross-sectional area of the column are 1.88 m/day and
33.28 cm?, respectively. Calculate Darcy velocity and determine how long must it take for
a chemical to move from one end to another if porosity is 0.33. (3 marks)
Ina confinegl‘aquifer of 40 m thick, a 30 cm diameter well is pumped at uniform rate of
0.09m3/s, If the steady state drawdown measured in the observation wells located at
15m and 110 m distances from the well are 7m and, 3 m respectively.
Itis required to determine:
i.  The hydraulic conductivity of the aquifer. (3 marks)
ii.  Whatis the total daily flow of water through dquifer? (3 marks)

Page 2 of 4




Tablel

Month 1 2 3 4 5 6 7 8 9 10 1 12 13 14
X 119 42 18 71 96 54 78 | 173 79 167 126 120 82 76
Y 94 33 14 56 76 43 62 136 62 132 99 95 65 60
z 106 38 16 63 85 48 70 113 102 63 68
Table 2
Distance frombankinm | o | 24 |48 6.8 | 88 | 124 | 146 | 168 | 20
Depth, m 0 14 | 26 | 43 | 77 4 2.7 1.4 0
Revolutions - 18 48 | 45 53 33 35 21 T amar bt
Time, s . 40 48 62 66 50 53 44 -
Table 3 E
i 3
Water Depth (H) | 066 | 14 | 26 | 33 | 39 | 424 | 635 | 697 | 714 | 7.37 ’,
Q (m3/s) 14.25 | 26.84 | 38.54 | 45.35 | 51.25 | 58.24 | 63.35 | 68.57 | 73.91 | 83.37 .
Table 4 3
i Ah
Porosity Effective Porosity Wetting Front Hydraulic h =
n 6. Suction Head Conductivity N BRI R . ey S h,
w(cm) K (cm/h) s ; So P Colum:'-‘:'*f ...:%B
0.33 0.39 26.3 0.078 R R
l<. ................. AT - >‘
Table 5 . Figure 2
2 Hours 1 2 3 4 5 6 7 8 9 10 | 11 | 12 |13
Excess rainfall (mm) 12 24 35 19
o . 3
Observed Direct Discharge (m'/s) 12 | 68 | 222 | 456 | 1479 | 2500 | 3389 | 2433 | 972 | 545 | 277 | 77 | 33

Page3of4
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Prqperty Fine aggregate | Coarse aggregate Cement
Specific gravity 2.6 2.50 3.13
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ACI TABLES FOR CONCRETE MIX DESIGN

Table. Approximate Mlxmg Water and Air Content Requirements for Different Slumps and Maximum Aggregate
Sizes (adapted from ACI, 2000)

Mixing Water Quantity' in kg/m’ for the listed Nominal Maximum
Siteg s Aggregate Size (mm) ‘
10 14 20 28 40 56 80’ 150
Non-Air-Entrained
25-50 207 199 190 179 166 154 130 113
(stiff-plastic)
- 100 228 216 205 193 181 169¢ 145 124
(plastic) .
150175 243 228 216 202 190 178 160 .
(flowing)
Typied) entapped 4 3 2.5 2 1.5 | 0.5 | 03 0.2
(percent)
Air-Entrained
25-50 181 175 168 160 148 142 122 107
(stift-plastic)
75-100 202 193 184 175 165 157 133 119
(plastic)
150 -175 216 205 197 184 174 166 154 i
(flowing) .
-Recommended Air Content (percent)
Mild Exposure 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
Moderate Exposure 6.0 5.5 5.0 4.5 4.5 4.0 335 3.0
Severe Exposure 7.5 7.0 6.0 6.0 5.5 5.0 4.5 4.0

' Table gives the maximum water content for reasonable well-shaped crushed aggregate.
? The slump values are based on the slump tests made after removal of particles larger than 40 mm by wet screeninig.

Table. Maximum Permissible Water-Cement or Water-Cementing Materials Ratio in
sever exposure conditions

Continuously wet

Type of Strucure

structure exposed to
frequent freezing and
thawing

Structure exposed to sea
water or sulphates

Thin section (railings, curbs, sills,

ledges, ornamental work) and section 0.45 0.40
with less than 25 mm cover over steel
All other structures 0.50 0.45
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ACI TABLES FOR‘CONCRETE MIX DESIGN

Table. Water-Cementing Materials Ratio and Compressive Strength Relationship
(after ACI 211.1 and ACI 211.3)

¥l

28-Day Compressive Strength’ in MPa o o Iyl
' .| Non-Air-Entrained | Air-Entrained
45 0.38 0.30
40 0.42 0.34
35 0.47 0.39
30 0.54 0.45
25 0.61 0.52
20 | 069 - | 060
15 0.79 - 0.70

' Maximum nominal size of aggregate is assumed to be about 20 — 28 mm.
2 Strength is based on moist-cured cylinder.

Table. Bulk Volume of Coarse Aggregate per Unit Volume of Concrete for Different
Fine aggregate Fineness Moduli of Fine Aggregate (adapted from ACI211.1)

Nomi . Bulk Volume of oven-dry-rodded Coarse Aggregate (m %
ol Maxnfnum Fineness Modulus of fine aggregate
Aggregate Size r
(mm)
2.40 2.60 2.80 3.00
10 0.50 0.48 0.46 0.44
14 0.59 0.57 0.55 0.53
20 0.66 0.64 062 0.60
28 0.71 0.69 0.67 0.65
40 0.75 0.73 0.71 0.69
56 0.78 0.76 0.74 0.72
80 0.82 0.80 - 0.78 0.76
150 0.87 0.85 0.83 0.81
Notes: 6

1. These values are for aggregate of specific gravity = 2.68. For an aggregate
having specific gravity y of the value should be multiplied by the ratio 2.68/ .

2. Since concrete pavement are, in general, stiff and less workable, the above
values can be increased by up to about 10 percent.

3. Coarse aggregate volumes are based on oven-dry-rodded weights obtained in
‘accordance with ASTM C 29, ;

5/5




Faculty of
Engineering

Department: Structural Engineering

Course Title: Reinforced Concrete and Steel Structures (steel part) Course Code: CSE 2153 Year: 2%
Date: Jan 2014 Allowed time: 3 hrs No. of Pages: (2)

Remarks: (answer the following questions and assume any missing data)

Problem number (1) (16 Marks)

The following truss, Fig. (1), is used to cover an area of 20x36 m2 with spacing between
trusses of (8=6.0_m). The cover is a corrugated steel sheet of weight (W= 10 kg/m> ). The
own weight of steel and the live load may be assumed (Ws —-35 kg/m and Wy, =100 kg/m )
of the covered area, respectively. Neglecting Wind pressurf: and using steel 37 (Fy = 2.4 t/cm*
and F, = 3.6 t/cm’ ), (a=2m, H=6m)

1t is required to

1. Draw with suitable scale the general arrangement of the structure showing the assumed
bracing system. : - (12 Marks)
2. Calculate D.L., and L.L. acting on the upper chord joints. (4 Marks)




Problem number (2)

(24 Marks)

Table (1) shows data given for truss members. By Using St. 37(Fy=2.4 tlcmzl:

a- It is required to design these separate members (consider their connections as welded ones).

(16 Marks)
b- Calculate the required welded lengths for members 1 and 3. ‘ (8 Marks)
Table (1)
Member P,y [t] L [m] Lpy [m] Lpy [m] Type
1 +20 5 - - Two angles
2 -15 4 4 4 Two angles
3 +12 3 - - One angle
Notes
2 %
F=Zk |
Ao . ,
b = |2
X
0.648* F,
= K for 4, 21.1
F, =F,(1-0.384* 1) ' for A, <1.1
¢*P,=08*4 *F,
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