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For member meeting the local buckling requirements and having an axis of symmetry in, and

loaded in the plane of their web:

a- when the compression flange is braced laterally at intervals not exceeding:

1380- 4, -C,
d-F,

b- When the above condition is not satisfied, the allowable compressive bending stress is
governed by the lateral-torsional buckling stress fi, which is computed as follows:
I-For shallow thick flanged sections, the lateral torsional buckling stress is

governed by the torsional strength given by

800-4,-C,

= <0.58F,
ﬁtbl d- Lu ¥

I1-For deep thin flanged sections, the lateral torsional buckling stress is governed
by the buckling strength given by:

fus2 =058F,  forL,/r, <84,[C,/F,

(L, /) F

il 176x105é pr <0.58F,  for84,[C,/F, <L, /¥ <188,/C,/F,
- L]

f!sz ¥ [0'64

12000-C -
£ x(mi]ﬁi 0.58F,  forL,/r,>188/C,/F,

The lateral torsional buckling stresses is to be taken as the greater of the two values

obtained from equation of f;,, and f;,.

Note:
1 Gy = 1.13 for simply supported beam carrying uniform load.
2. rqis the radius of gyration about the minor axis of a section comprising the

compression flange plus on sixth of the web area

Best Wishes

-

PAREN G I
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1. Draw with a suitable scale the general layout of the bridge including the required systems

of bracing (elevation, plans, side view, ... etc.). (12 %)

2. Calculate the max, B.M. and max. S.F. acting on an intermediate stringer due to dead load,

live load aljll impact, then design a suitable section for the stringer as simply supported beam,
use f,, =1.68 t/fem?2. (14 %)

3. Calculate the max. B.M. and max. S.F. acting on an intermediate cross girder (X.G.) due to
dead load, live load and impact. (12 %)

4. Using the influence line of the bending moment at mid-span, calculate the maximum

bending moment on the main girder due to live load plus impact only. Use only one case of

loading which you think is most critical. (12 %)

5. Design the welded main plate girder. Consider f,, =1.26 t/cm’, (16 %)

6. Check the lateral tersional buckling stresses of the compression flange of the welded main
plate girder. Consider the flexibility of the U frame 6=0.06 cm/ton and E=2100 t/cmZ.

(12 %)
7. Calculate the flange plate lengths of the welded main plate girder considering one step
curtailment. (12 %)

8. Check the safety of the web buckling due to pure bending. Given the critical buckling stress
fer = k [1898(t/b)?]. (10 %)
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Tanta _:. Structral Engineering Departement Faculty of
University ' Engineering
Course Title: Design of Metallic Bridges Code : CSE4217 Fourth Year Civil

Date: 6/2011 Time : 3 Hour No. of pages: 3

Not allowed to use codes or tables. Assume any missing data.

l A double track open timber floor railway plate girder pony bridge has a span of 24.0 m
‘ divided into 4 equal panels 6 m each. The main girders are welded plate girders having a
l depth of 240 cm and they are spaced 9 m apart. The main girders are provided with vertical
| stiffeners every 1.5 m as well as with horizontal stiffeners at 1/5 of the depth from the
compression flange. The bridge is provided with wind bracmg, stringer bracing. Material of
construction is St. 44 with a yield stress Fy = 2.8 t/em2 and. Live load is train type D.

L L

4 x6

Elev. of Main Girder

20t 20t 20t 20t 25t 25t 25t

- l 1 l 1 o [ l l IZiSt lfi;

1.8m 18m 30m 20m 2.0m 1.75m I1.5m

Train Type D: (Axle Loads)

papeld/s




4) By using Hardy-Cross method with Hazen's William formula. It's required to calculate the
head losses and the corrected flows in the various pipes of the distribution network shown
in the figure. Compute the corrected flows after two corrections.

183, U’“\ i

D
a3 1/sec

500 m

——

5-a) What is your choice for pipe type in each case of the following with the reason:
- Rising main pipe to wastewater treatment plant. '
- Main collector line of sewage of 1200 mm.

5-b) A main sewer collector 1500 mm in diameter and has a slope 0f0 .0009 carries at max. flow
800 I/s. this collector joints a branch sewer 500 mm in diameter that carries at max. flow
180 I/s, and 70 I/s at min. flow. At what height above the invert level of the main collector
should the branch sewer enter. If the branch sewer has a slope of 2.5 %o .

5-¢) For a city of population 160,000 capita and average sewage flow 160 l/c/d. It's required to
design the main collector for this city if the sewer is following 2/3 full at maximum flow
with peak factor 1,9, minimum factor 0.6 and minimum velocity 0.6 m/s.

6-a) Write brief notes about, the location of manholes in the sewerage system. Draw cross-
section on one chosen manhole. ' '

6-b) For the district shown in the given map it is required to plan the sewerage system showing
the direction of flow, location of manholes and pumping station on it.
Note,( this map must be attached to your answer paper)

6-c) A circular sewer is to carry 0.75 m’/s when running 2/3 full at maximum flow and 0.20
m’/s at minimum flow. Determine the diameter and minimum slope of sewer. Then
calculate the velocity and depth of sewage flow at maximum and minimum flow.

Hints : - )
V=0.355C D® §** HP=y Q H,/ 75 nm, nim = 0.8

Good luck
Dr. A. El-Morsy
Dr. Abdelaziz




Lgle placd b cililyg (o A4S a3 Aoy 439 o gLl g Al o0 S AdaNt oy s Aligata

7 % & 7 =
6.59 6.8 6.8
; e o (S,
651 654 | |60
§ 8 @ F S[‘
647 6.5 6.52
‘. E St
§.42 642 6.42
o D St
61l 615 11620
® CSt,
6.10
. e BSt
6.18
C ’ 0 o ASL
614 608 601 6.14
° 5,90




1,2 o2

R 4

N2
)
/

o
/
o

o

z
@7
o
P
/
0

ok
ja
Sl
'3
0
fRatts of hydepulic clemeals, partal fow 1o fult How
=
174
oW 4
e,

0.8

y.
04 . 5 06

s o
-

B

o R\ G

g2

i .\-Q / C. 3..

e N.-\ N B <
: A\ :

- < >

//
J
5,

~ w

-

0.2

0.1

g " @ & W W w o N D
- o o6 9 © o © ¢ o o Q

0.

w.ua“a O I2aweip, 01 MOT) 10 WP jo dury |

Discharge, in¥)s

Nomograph for solution of nanning's equation for n = 0.013.



‘spw “husopa

& 0 W e ) ks : il &

G o o Bl A F e o N R el
:mﬂ.:mﬁ“n“.m“mw_._..,_;....d L T R T T B 2 R e T S A w~_“.-“_mﬁmu:w.

it 0001 i B
. : : . o %4 - ¢
2Q 87 S 2383832 & e v werel ° o %.m.w.mmm SRR ErEE
U B A A S I R N A I B M L KR R R LU
wiw adid $0 B.vv_mhma : i
< D o ) : o . ) . vl _—
5288885883888 8 m m 8- B 8 g'gpgiigi e
U U R L R R L I A ot T R P T Y
st IBreyRIg
. - :

g8 8 8 B8 8 8ggrgg g B8 R L9 Cosewo w v o
m — wwmﬂ_wmmm_:mw*wumﬁmmm_um“n LI _‘ﬁwwm “* i mnu wﬁmwn mmn:m,:—u—m.«.mwwmﬁu H mm_a__—m_._ “ Hﬁ_ _

Nomograph of Hazen - Wiliams equation.



Tanta University 4" Year Civil Eng.

_Faculty of Eng. _ Water & Wastewater Networks (Y) i) ) e
Public Works Eng. Dept. Jun 2011 Time: 3 hrs

1-a) State using sketches the different types of distribution systems ? Discuss the advantage and
disadvantage of each type ? ;

1-b) For the shown looping system, it's required to find a single pipe 3000 m long, which is
hydraulically equivalent to the lines given, and the discharge (Q) in this pipe,
if the pressure at A =50m and, F minimum pressure =25m.

Q A gom B o &
300 mm 250 mm
700 m 600 m
300 mm 250 mm
1000 m 200 m Q
E 250 mim >
300 mm
D F

2) Investigate the network shown in figure at section A-A and B-B, given the following data:
- population of city =150,000 capita - fire demand =130Us
- pop. after section A-A = 100000 capita - pop. after section B-B = 50000 capita
- Rate of water consum. = 180 1/c/d

250mm_ A 250mm

S S| i :
'; 350 i 300mum 250mu B 200mm 20011
£ 8! | A
= | 508 I ‘
Q 500n1m Il L00n11 |_250mur 200mm
S S| | E
S =t |
W | 300uum i 308w 250nun « 200mm 200maue
B'

3-a) State the main different between :-
1-  high lift pumps and low lift pumps
2- centrifugal pumps and displacement pumps
3-b) What are the main factors-that affecting the selection of a suitable site of pumping stations.
3-c) A city has population of 120,000 and 98,000 for the years 2006 and 1996 respectively. The
water source to the city is a navigable canal with width about 65 m , H.W.L. at (8.50),
L.W.L. at (7.00), Bed level at (3.00), G.L. at (9.50), Road level at (10.50), The canal about
4500 meters away from the city, and water level in the rapid mixing tank at (23.00). The
water treatment plant collection works for the city is designed to serve the year 2060
considering geometrical growth rate of increase and water consumption of 220 L/cap./day. It

is required to :
a- Determine the future population and average discharge at year 2060.
b- Choose and design a suitable type of intake and delivery pipes taking into

consideration :
- Pumps works 18 hrs at a day
- Number of delivery pipes = 1 , with velocity 1.57 m/s
¢ - Draw a neat sketch (not to scale) showing the main elements of the intake and pumps

arrangement and valves.




iii. Design a runway section for design gross weight of 90000 kg. Tests were conducted on

pavement and CBR values obtained are at follows:
The runway pavement is expected to sustain 20000
coverages. Draw a sketch of the designed pavement section
v
CALIFORNIA BEARING RATIO
3 a4 s 8 wizMspe 10 4 60 60 %0 g

Subgrade Soil 5%
Sub Base 20%
Base Course 44%

2 T ]
_.,.o“
25 : Qi" ’:ﬁgg“{; :
AL AT
"gqli'&[:;jﬁﬁ/ [ Coverages | Percent increase in design
) o ; H
50 5"09{,@. /,//Z/ thickness
L 6! 2P % 10000 7 percent
& <F AL 1974 ' o - H
c , / q.’gfoé (/, ! 15000 11 percent
R P 7 S ¢ : i ISRF
g d W ; -1 ; 20000 , 14 percent
125 S
z / /. . ;
w4

* ,

.
Figure 1 Flexible Airport Pavement Design Curve

178

3

; Quest_ions No. 5 (16 Degrees):

i. Where and why the use of concrete rigid pavements is a must in airport?

ii. What are the mala factors that affect the selection of airport site?

i. In the wind rose shown in
figure 2, determine the total
wind coverage on the specified
runway and mention if this
runway is sufficient or there isa *
need for anther, and if so
suggest the ideal direction of
the second runway

-,

L

Figure 2

Page 2 of 2

With Best of luck: Dr Ragaa Abd El-Hakim
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Course Title: Airport Engineering

Time:3howrs  Final-Term Exam (70%
Try All Questlons | g8
Questions No. 1 (16 Degrees):

i leferentlate between the followings:#
a. Operating Empty Weight (OEW) - b. Maximum Payload
¢. Maximum Take-off Weight (MTOW) d. Maximum Lanfling Weight (NTLIW) '

3
ii.& What are the aircraft characteristics which concern thexcivil engineer?
0 e e
iii. Discuss brleﬂy the Relationship betwgen Aircraft and Alrports

2 »

Ouestlons No. 2 (16 Degrees) B
N ‘}. G w
Draw typical runway configurations and cross sections of runwa\;'and tamway

1 g

Mention and draw a sketch of atrp[ane wheel conflguritlon.

iii. Determine the corrected length of runway, the following data are given:-

e Basic runway length =3200 mw Maximum grpund level =34 m
Minin"iuru ground level =30m Average ground level= 32m
Mean of mayimum daily teg’mperature of hottest month = 38 °C

* Mean of Average daily temperature of hottest month = 25 °C o

ﬁuestmns No. 3 (16 Dégrees):

Explain the,procedure for orienting the runway then specify the effect of wind on runway

£

orientation. © LA “ »

3, £ L8
What are thg imaginary surfaces? What is their significance? Explain with the aid of neat .
sketches the shape of each surface for different types of airports?

= - ,*
iii. The propo?ed longitudinal section along center line of a runway is as follows:
Station to station Grade (%) »
0to 8 » +1.25 If stahogs are located at‘a regylar interval of 30 m,
* determine the effective gradientof the runway .

®

8 to 15 -1.00
15 tog 30 +0.50
30 to,45 +0.20
45 to 60 +0.40

¥
Questions No. 4 (16 Degrees): af

'Ad ¥
i. What do you understand by the term visual aids in connection with airports? Name the
different visual aids. What is the necessity of visuakaids. 4

&

ii. Summarize briefly the various taxiway geometric design standards recomgpended by ICAO .

Page 1 of 2 With Best of luck: Df;‘Ragaa Abd El-Hakim
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(N.B.: Any missing data can be reasonably assumed.)
Question No 1: (30 degrees)
A. Define with drawing neat sketches the flow net exists below a pump station floor due
to water head difference.
B. Explain using net sketches the different parts of pump station.
C. Show how to design retaining wall for pump station exceed than 8.0 ms height
D. Show how to design the house of pumps.
E. Why can the suction lift of a pump not exceed a certain limit.
F. Discusse with neat sketch the precautions of floor of the pump station.
G. Define
e Types of pumps
e Velocity triangles for an impeller vane
¢ Work done by the impeller
o Types of pump heads
e Types of efficiencies
e Specific speed
e N.P.S.H.
Question No 2: (40 degrees)

A. A centrifugal pump has an impeller 50 cm outer diameter and when running at
500 r.p.m. discharge water at the rate of 8000 litres / minute against head of 8.5
m. The water enters the impeller without whirle and shock. The inner diameter is
25 cm, and the vanes are set back at outlet at an angle of 45 ° and the area of flow
which is constant from inlet to outlet of the impeller is 0.05 m”. Determine :
e The manometric efficiency of the pump
e The vane angle at outlet

B. Two centrifugal pumps have the head and discharge characteristics as follows:

Discharge Q

(Litres / second) . . - . . - =
Pomp 1 (Head Hml) | 590 | 520 | 510 | 480 43.0 33.0 18.0
(meters)

Pump 2 (Head Hm2) | 474 | 460 | 440 | 40.0 34.0 26.0 17.0
(meters)

Both pumps are installed together and are required to pump through a pipel5 cm
diameter having f = 0.02. Calculate the heads under which pumps are working and
discharges in liters per second pumped by them, if
1. The pumps are connected in series; static lift is 70 m and the suction and the
delivery pipes are 900 m long.
2. The pumps are connected in parallel; static lift is 20 m and the suction and the
delivery pipes are 400 m long.
(ALi) cgadh)
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Subject:Final Term Exam
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2™ semester 2010-11
_Dams & Reservoirs Engineering

____Hﬁ une 2011

Third Question (50 marks)
For the given concrete gravity dam
Consider water height= 105 ms
Soil foundation is almost rock fractions
Static analysis (20 marks)
Use hand calculation to find
Find at height = 50 ms from the base
* The stress distribution
* The stability against overturning,
» Tthe stability against sliding
* The stability against overstresses
* The soil stability at dam foundation against overstresses
Dynamic analysis (25 marks)
The dam is subjected to El centro earthquake.
Use hand calculation to find at the base
1- the stability against overturning due to seismic loads.
2- the stability against sliding due to seismic loads.
3- the stability against overstresses due to seismic loads.
4- the soil stability at dam foundation against overstresses due to seismic loads.
SAP calculations (5 marks)
1- Discuss how to analyze the above cases using quasi-static procedure (simplified
method)

2- Discuss how to analyze the above cases using response spectrum method (exact
method)

20

Dr. Bakenaz A. Zedan
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Time allowed 3 hours
Assume any missing data
First Question: (15 marks)
A: What is a reservoir? What is a dam? What is the main differences between a gravity dam
and an embankment dam?
B: Define for Reservoirs

* Purpose

* Site selection

* Sedimentation

» Effect of raised Water Table
C: Discuss the following:

e Discuss the methods of rock grouting for a gravity dam.

¢ Discuss the temperature control of mass concrete for dams.
e Discuss concreting procedure for gravity dams.

e State instrumentations in concrete gravity dams.

D: Using empirical dimensions, draw to scale 1:100 a cross section of a gravity dam if the
height of the dam 50 ms with a vertical upstream and downstream side slope is 2hz:3vl.

Second Question: (10 marks)

A-Locate with neat sketches the phreatic surface or the seepage surface in the
following cases:

Homogenous dam

¢ Homogenous dam with a toe

e Homogenous dam with a horizontal filter

Zoned dam

Homogenous dam with a concrete upstream facing

B-Discuss main factors to cause embankment failures.

C- What is the height of the highest dam in the world?

D-Describe High Aswan dam according to your study

E- What is the percentage of earth dams and gravity dams all over the world?

F- Discuss how to locate the phreatic surface exactly using Finite Element Method.

W
Dr. Bakenaz A. Zedan



(d) Draw the details of reinforcement of the core and the critical shear walls. (4 Marks)
(e) Calculate the maximum allowable drift of this building. (3 Marks)
(f) Compare briefly between enough and limited ductility frames. (3 Marks)

Data
e The base shear force due to earthquake loading is 650 kN.
o Number of floors = 13, (1 ground + 12typical)

e Clear height of ground story = 4 m and height of typical story = 3 m.
o The finishing level of the ground story is (+0.50) and the upper level of the raft is (-1.00).

Problem # 5 (5 Marks)

It is required to mention briefly the steps of design for the shown composite minaret in Fig 3

Q= 500kN Q= 550kN

80 8/m' 104 16

g
1444 16 g

I
| 250x800

100 8§ fm' =
wy

A g 500x700
N

Reinforcement details of column

Plan of joint
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Course Examination Committee

Prof. Dr. Tarek Fawzy
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Tanta Department: Civil Engineering Faculty of
University Total Marks: 70 Marks Engineering
Course Title: Elective Course: Special Topics of R.C. Structures  Course Code: CSE4218 Year: 4™ Civil.
Date: June. 2011 (Second term) Allowed time: 3 hrs No. of Pages: (2)

» Systematic arrangement of calculations and neat drawing are essential.
¢ Any missing data should be reasonably assumed.
¢ Concrete characteristic strength f.,= 25 N/mm’* & Grade of reinforcing steel is (360/520).

Problem # 1 (15 Marks)

(a) State with neat drawing the types of reinforced concrete bridges, then, define the maximum span that
may be covered by each type. (2 Marks)

(b) What are the advantages of box girder bridges? (2 Marks).

(c) For a simply supported 2-lane box girder bridge with span 25 m. calculate the required concrete
dimensions (total depth, top slab, bottom slab and webs). (3 Marks).

(d) Define the types of loads acting on roadway bridges. (2 Marks).

(¢) What is the function of bearing of box girder, and then draw to reasonable scale the shape of neoprene
bearing, steel bearing and pot bearing. (3 Marks).

(f) Define the types of expansion joints in box girder bridges, and then draw to reasonable scale the
details of each type. (3 Marks).

Problem # 2 (16 Marks)
Fig. 1 shows the cross section of 29 m span simply supported Box Girder Bridge. It is required to carry
out the following:

(a) Calculate and draw the distribution e300 6.30 100 |
of d.ead load f‘?trCSSQS actmg on the gjg' //////[//// ///;/////‘///
section. (4 Marks). J
(b) State without calculation the critical o 8
cases of loading acting on cross '
section in case of wheel loads. (4 77777777 A7 77 777777
Marks) | g

(¢) If the maximum bending moment
acting on the longitudinal direction of box girder= 3200m.kN calculate the required longitudinal main
reinforcement of the bridge. (4 Marks)

(d) Draw the reinforcement details in both elevation and cross section. (4 Marks).

Problem # 3 (19 Marks)
a- Define with neat sketches the different modes of failure for beam-column joints. (4 Marks)
b- For the Type I beam column joint shown in figurel, it is required to check the joint capacity
to resist the forces shown in the figure in both directions. (15 Marks)

Problem # 4 (25 Marks)

Fig. 2 shows the structural plan of multi-story residential building (12mx20m) located at Tanta city and

constructed on raft. The center of the core locates at the center of the building. Widths of all walls are

0.3m. The lengths of the walls (W1), (W2), and (W3) are 4m, 4m, and 3m.

It is required to carry out the following:-

(a) Allocate the center of rigidity, neglecting the effect of columns. (5 Marks)

(b) Calculate the normal forces and the bending moments that can be carried by the shear walls due to
earthquake loading taking into account the torsional moment effect. (5 Marks)

(c) Make complete design for the core and the critical shear walls. (5 Marks)




Question 4
a) Using neat sketch explain in details the type of berths.
b) Calculate the ship berthing force in t/m, if the vessel is passenger, GRT is 60000 ton, contact
length is 25 m, the approach velocity is 0.2 m/sec., and the fenders are cylindrical type ¢
1750x1000 and L is 2000 mm.

¢) Determine the minimum cross section of a canal for single moving way for a ship ‘_“——601){ 985.25

with rated speed of 9.0 km/hr and side slope of 2:1. Find also the return flow and the squat.

14k eals
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Good Luck Assoc. Prof. Yehia Barakat
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Ministry of Higher Education

Final Exam
Tanta University June, 2011 :
Faculty of Engineering Time Allowed: 3.00 Hours

s Harbor Eng. — Fourth year Civil Eng.
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Answer the following questions, Note : the exam is two pages and any missing data can be assumed

Question 1
a) Explain how to use wind speed in harbor Engineering,
b) The following table indicates the number of hours of occurrence for several wind ranges for a

specific year, it is required to plot the wind rose and determine the prevailing wind direction.
Considering that the number of calm wind hours is 125, number of unrecorded wind hours
320 and number of variable wind hours is 30.

is

U 345° | 015° | 045°[075° [ 105° | 135° | 165° | 195° 225" 255° | 285° | 315°
(knots)

014° | 044° | 074° | 104° | 134° | 164° | 194° | 224° 254° | 284° | 314° | 344°
1-10 | 895 | 364 | 160 | 140 | 125 | 225 | 350 | 960 440 | 320 | 210 | 450
11-27 | 150 | 65 43 | 80 | 59 [ 49 [ 197 [1304 | 292 | 218 | 223 | 516

28-47 | 98 50 - - = - 10 39 21 - - 30
A8-77 M5 | = | = | = [ =4 = =] & T - T = T8 =
Question 2

a) Using neat sketch explain the wave characteristics.

b) Using the SMB , Darbyshire and Nomogram methods find the wave height and wave period
comparing the obtained result, if the storm have the following characteristics, The wind speed

is 25 knots, the fetch is 125 N.M., and wind duration is 4 hrs.

¢) A Waves train of 10 s wave period and 4.50 m wave height at breakwater tip strikes along

breakwater at 45° what will be the wave height at a point 40.0 m along breakwater and 60.0 m

into harbor, if the gap width is 45.0 m and depth of harbor basin is 16.0 m.

Question 3

a) What are the main factors that affecting the selection of the type of breakwater.

b) Design the rubble mound breakwater head section and draw with neat sketch a detailed cross section
showing its different elements. Knowing that; the wave height in deep water is 4.0 m, the wave

period is 12 second, the design water depth is 14 m, the road width is 6.0 m with overtopping

condition, where the overtopping discharge is 0.08 m® /s/m. Note that A=0.016, B=35, r=0.85, the

tidal range is 2.0 m and the maximum available units is 2.5 tons and side slope is 3:1 (Use Rough
angular blocks and Tribar both in random).
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