iii. Draw the factor of safety diagram against piping along the exit face, using at least two

points (G, = 2.65 t/m’ & e = 0.65).

(3 marks)

iv. Check, using sketches only, the effect of each of the visible crack at (C-C) and the leaky

joint (J-J) on the uplift pressure.

(4 marks)

4. Using a suitable scale and assuming any missing data, draw a longitudinal section of the weir

showing all details. (5 marks)
‘ 500m ;1 8.00 m "
(17.50) |
16.50 | 2:1 {16.50]
Figure (2)

1=

approach channel.

=

concrete regulator pier for only one case of loading of live loads.

i}

Distinguish, using neat sketches, between constructing a head regulator with — and without an

(5 marks)

Without any calculations and using neat sketches, give the required steps to design a plain

(5 marks)

A control regulator is to be constructed across a main canal. The regulator has three vents; each

vent is 5 m span. The maximum passing discharge is 120 m?/sec., and the canal cross section
downstream the regulator is shown in Figure (3). A plain concrete pier is used; its width is 1.5 m.
The used gates are vertical sliding gate type; each gate has four horizontal main girders and three

intermediate vertical cross girders. It is required to:

—500m 10.00 m |
(19.00) |
1:1 \J(18.00)
Figure (3)

1. Check the hydraulic design of the regulator. (4 marks)
2. Find the skin plate thickness of the gate. (4 marks)
3. Find the required section of the main girder of the gate. (3 marks)
4, Find the total number of rollers for each gate.. (2 marks)




5. Find the required section of the slot channels of the gate lifting structure. {2 marks)

A. List, using a neat sketch, the main elements of a symmetrical navigation lock. {4 marks)
B. Distinguish, using neat sketches, between:
1. Drop and chain locks. {2 marks)
2. Two-way and double mitre gates locks. {2 marks)
3. Sluice gate and side culverts. {2 marks)

C. Figure {4) shows the cross section of a plain concrete unsymmetrical lock. The lock chamber
dimensions are 17 x 120 ms, the upstream and downstream high water levels are (16.20) and
(13.50), respectively. The soil bulk density = 1.80 t/m® and the angle of internal friction = 30°, For
the case of empty lock chamber it is required to:

- 1. Check the side culverts dimensions, if the time for filling is 8 min. {3 marks)

2. Drive the stresses distribution for section (I — I} of the landing wall. (6 marks)

3. Forthe guide pier, check the pier stability against gliding and overtopping - and check the

stresses at section (Il —ll}). {6 marks)
LL=048/m |
IR0 | i y(27.20) 4(17.20)
_4l1620) ! / ${16.20)
$la1.70) $(11.70)
-i%u L JPa—— [FRE— n?u—: {[3.0.00] %I L mu E o i ' ‘£:E
FEEEFrryry " TR PLEELE
i0m | 13m |10m] £3m | i 170m Ji0m1.0m|1.0m 10m
1 i 1 1 fr I i T T
i
3(7.00) [;
i
Figure (4)
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TANTA UNIVERSITY
FACULTY OF ENGINEERING

Department of Irrigation and Hydraulics Engineering
Examination 4" Year Students of Civil Engineering

i Course Title: Design of Irrigation Works (2) Course Code; CIH4107

Term: First 201172012 | Total Assessment Marks: 85

‘ Date: 12- 01- 2012

Time Allowed: 3 Hours

Notes:
Systematic arrangement of calculations and clear neat drawings are essential.
Any data not given is to be reasonably assumed.
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A. List the main dams and barrages which were constructed on the Nile River in Egypt. Then choose

one of them to briefly describe. (5 marks)
B. Using neat sketches, explain how you can design an inverted filter downstream a hydraulic

structure for a uniform grain size soil. (5 marks)
C. Figure (1) shows a longitudinal section of a clear over — fall weir provided with a stilling basin. The

canal cross section downstream the weir is shown in Figure (2). Itis required to:

+(18.50)

v(14.50)
AT LL LA,

+(11.50)

o
(6.50)
2.0m, 3.0m03 10.0m e EEEE  LEM
2.0 2.0m
v(1.50)
FEEII I T T 7T TP Ta T 77 P77 7 77 T 77 7 FFF 77 7 7 7777 7777777 70 77777 7 77 7 7 7 777 7 77 7 s
Figure (1)

1. Find the total weir width, if the maximum passing discharge = 11 m*/sec. (2 marks)
2. Check the percolation length of the weir using Bligh method (Cy = 14). (2 marks)
3. Using a suitable scale, draw in your square paper the flow-net pattern and then: (5 marks)
i. Draw the uplift pressure diagram. (2 marks)
ii. Check the floor thickness of the weir. (2 marks)




Fig.2

PROBLEM # TWO (30 Marks)

L Fig. 2 shows key plan for an exhibition hall (18mx=18m) with clear height of
6 m. It is required to make a complete design, draw sectional plan, elevation
and details of reinforcement for the dome roof structure (3.0m height) which

is supported by four prestressed beams.

Note:- (do not add additional columns). (12 Marks)

18 m

B2
./ “\.
Bl 3.0m
. I ' 18.0 m

- e
- L

.
-

2m 16.0m

11- Calculate the main external loads of the two beams B1, B2. (3 Marks)

ITII-For the shown pre-tensioned pre-stressed concrete beam B2 (Fig. 2) assuming

12% losses (fe, = 45 MPa). It is required to:-

- Suggest suitable cable profile. (3 Marks)
- Calculate the initial prestressing force Py, (P;) at sec-1L. (3 Marks)
- Calculate the suitable eccentricity (e) at sec-1. (3 Marks)
- Check stresses at transfer and service stages at sec-I. (3 Marks)
- Sketch the details of reinforcement. (3 Marks)

Please Turn Over s 2/4



PROBLEM # THREE (20 Marks)

For the shown area in Fig.(3) of an exhibition hall, columns are allowed on the
outer perimeter of the hall (36.0 » 42.0 m) with clear height of 6.0 m. The proposed

covering system for the hall is Folded plate roof.

Note:- (one row of columns can be added if it is needed).

36.0m Fig, 3-a

E3

42.0m

It is required to carry out the followings:

i. Calculate the internal forces and design mid span
critical section of the folded plates. (12 Marks)

ii. Draw to a convenient scale sectional elevation and
plan showing the details of reinforcement of the

folded plates. (8 Marks) Fig. 3-b

3/4



PROBLEM # FOUR (20 Marks)

FFor the elevated water tank supported on four columns as shown in Fig. 4, it is
required to:
i. Carry out complete design of the tank elements (walls and floor).
(12 Marks)

ii. Give full reinforcement details for the tank in plan and cross sections.

(8 Marks)

5x5m Wl—
4.0
12.0
L U v
Fig. 4
Witl best wishes agiif

Course FExamination Committee:

Prof. Dr. Abd El Hakium Khalil

Assoe. Profl. Dr. Mohamed Hussein Dr. Nesreen Kassem
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TANTA UNIVERSITY
FACULTY OF ENGINEERING

DEPARTMENT OF STRUCTURAL ENGINEERING
EXAMINATION (4" YEAR) STUDENTS OF CIVIL ENGINEERING

COURSE TITLE: Reinforced Concrete Design 111 COURSE CODE: CSE 4115

DATL: 9-1-2012 TERM: FIRST TOTAL ASSESSMENT MARKS: 106 |TIME ALLOWED: 4 HOURS

Notes:
Systematic arrangement of caleulations und neat drawings are essential, any missing data should be
reasonably assumed , concrete characteristic strength [, = 23 MPa, and grade of reinforcing steel is 36/52

Gt ALl £ e 0 sSa laday)

PROBLEM # ONE (30 Marks)

1. Compare between the following :- (12 Marks )
a-Full prestressing and partial prestressing.
b-Kern area and anchorage zone.
¢- Meridian force and ring force.
d- Transfer stage and service stage.
e~ Pre-tensioned and post-tensioned.
f- Dome and cone.

- Explain how the prestressing can improve the service load behavior of a
prestressed concrete element and give one example.

(4 Marks )
I1I- Discuss the basic assumptions of folded plate theory. & Marks )
IV Shown in Fig. 1 are sectional elevations of four folded | I /\
plate roof structures. It is required to mark ridge lines
with internal edge shear. (4 Marks ) /\ /_\
Fig.1

V. Classify and Sketch without calculation the details of reinforcement of the shown
cylindrical tank (D=5m, H=4m). (6 Marks )

1/4
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Tanta Department: Civil Engineering
University Total Marks: 70 Marks Seneering
Course Title: Geodesy and Satellite Surveying Course Code: Year: 4"
Date: January 26, 2012 (First term) Allowed time: 3 hrs No. of Pages: (2)

Remarks: (answer all the following questions, and assume any missing data)
(answers should be supported by sketches)
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Problem number (3) (14 Marks)

(a) Derive expression to calculate the discharge of deep well sunk through a layer of sand deep
into an impermeable layer of clay. (3.0 Marks)

(b) Using clear sketch, explain the reasons which lead to cracks and sometimes failure in old
buildings due to the dewatering of adjacent sites. (3.0 Marks)

(c) Discuss in details how to design and to construct a method to insure the safetv of an old
building adjacent to a proposed project if the excavation bed is much deeper than the

foundation level of the old building considering that it is too dangerous to use any

dewatering process. (3.0 Marks)

(d) Show the procedures to check the possibility of constructing additional floors on an old
building if the owner lost all the drawings of building. (3.0 Marks)

(¢) Discuss in details the main precautions should be considered when constructing machine
foundation. (2.0 Marks)
Problem number (4) (13 Marks)

(a) The section of trench excavation is 3.00 wide and 5.50 depth and 100.0 m long. The soil |

profile consists of 7.0 m medium clay underlain by 8.0 m fine to medium sand on very
stiff to hard clay and the initial ground water table is (-1.0 m). The coefficient of
permeability for sand layer = 0.00055 m/sec. One row of 6 deep wells fully penetrate the
sand layer was placed at 1.0 m apart of the trench as shown in figure 3. The submer:sib]e
I pump capacity is 60.0 m’/hour. The constant C =2500.

(1) Check the drawdown below the excavation at point A (5.0 Marks)

(ii) Discuss without calculation how to modify the dewatering system if the estimated drawdown

is greater or less than the required drawdown by more than 50 c¢m. (2.0 Marks)

100.0 —-
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(b) The basement of building requires 20 x 40 m excavating 4.00 m deep in a bed of clay

which overlies a 6.0 m bed of sand with an impervious layer below. The depth of clay
laver and its saturated unit weight are 8.0 m and 8.0 kn/m’ respectively. The initial
ground water table is (-0.30 m) and the coefficient of permeability for sand layer =
0.00048 m/sec. Fully penetrating wellpoints were placed around the site 1.0 m apart from
the excavation. The yield discharge of the well is 0.0004 m’/sec. Considering C = 1000

and, vou are required to:

(i) Design the pressure relief system (4.0 Marks)
(ii) Check if the excavation needs pressure relief system if the initial ground
water table is (-2.0 m) (2.0 Marks)
|| Problem number (5) (12.0 Marks)

A client 1s interested to construct a residential building without basement. The site is 20 x 30 m with
the long side in x-x direction. He was hesitated regarding the number of typical floors to be constructed.
The design engineer was given the following data:

@ The thickness of plane concrete =0.30m e  The thickness of reinforced concrete = 1.00 m

®  The unit weight of soil = 1700 kg/m’ - The foundation level = 3.0 m

® The load of one floor = 580 t acting in the left bottom quarter with e,=0.15 m and e, =0.25 m
® The acting moment on the raft due to considering the lateral loads in y-y direction = 500 tm.
® The live load of the ground floor = 500 kg/m* and the unit weight of sand fill = 1600 kg/m’

® The allowable net pressure =1.25 kg/cm” Using detailed calculations of stresses under the raft:
p

(1) Determine the number of floors the soil can sustain safely for the case

of vertical loads only (4.0 Marks)
(ii) Determine the number of floors the soil can sustain safely for the case
of both vertical and lateral loads. (4.0 Marks)
(iii) If the client decide to construct basement, ground and 10 typical floors
at the same foundation level, check the stress under the raft (4.0 Marks)
b 3Tl el ikl Page: 3 /4
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Tanta Structural Engineering Department Faculty of
University “ Total Marks: 75 Marks " Engineering
Course Title: Foundations Engineering (2) Course Code: CSE4116 Year: 4"

Date: January 2329012 (First term) Allowed time: 3 hrs (Term Exam) No. of Pages: (4)

Answer the following questions ... answers should be supported by clear sketches

Problem number (1) (18 Marks)

(a) Discuss in details the main information required to design the

sheet piling retaining walls (4.0 Marks) L.L =20 kN/m*
(b) For the anchored sheet pile wall shown in figure (1) tial Ground Level
o L 2
calculate the followings: Te@ism 1
1) The minimum depth of embedment, d, 'ia;;io
_ . 5,00 o= 3
to provide stability. (7.0 Marks) =18 kN/m
2) The required section modulus of the ! |
steel sheet pile and waling (7.0 Marks) Sand
; =20 kN/m’
Data : 0= 40°
The allowable stress of steel is 2000 kg/cm?2 Figure (1)
II Problem number (2) (18 Marks)
(a) Discuss using clear sketches the different types of braced cut. (3.0 Marks)
(b) Discuss using clear sketches the details of using the sheet piles to support a bent of pressurized
embedded large diameter pipe. (3.0 Marks)
(c) Discuss using clear sketches the different forces T ke
which are used to design the block anchorage .
[.50 m Stut @ 3.0m
system for anchored sheet pile. (3.0 Marks) 4
(d) For the braced excavation shown in figure (2) 3.00m Sand

Sttt @ 3.0m

design the whole structural (9.0 Marks) —
[.50 m
"
Figure (2)
Steel piles @ 1.50 }- R e
Wooden lagging For 5Gﬂd'y /Q}/Cf n
Unit weight = 700 N/m”
I- angle of inferndl friction , @= 20°
Steel pil 1.50
B For clayey layer o _
Unif weight = ZOO N/m2
Colesion, C=60 IN/nZ

Section of steel sheet pile _ g s
Live load af surface = 12 ¥N/mZ

P.T.O. Page: | /4



b) Determine the volume of compacted materials in cubic meter per hour if
the width of the roller 2.25 m. thickness of compacted layer 15 cm.
s velocity of roller 15 km/hr and efficiency considering weather and other
factors is 0.6.

ijon No. S

a- Diaw a neat sketch of a cross section of the flexible pavement design element
owing in detail its layer contents,

b—I A two lane of 3.75 m. traffic lane width goes around a 8 degree curve, for a
design speed of 100 km/hr it is required to:

e Compute the extra width required at the curve.

e Compute the minimum length of transition curve.

o Draw a plan showing the development of widening,

G353L Jleed as

Page: 2/2
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Tanta Department: Civil Engineering
University Total Marks: 85 Marks Engineering
) : th
Course Code: Year: 4

Course Title: Highway Engineering

Date: January 26, 2012 (First term) No. of Pages: (2)

Allowed time: 3 hrs

Remarks: (answer all the following questions, and assume any missing data)
(It ;is allowed to use Highway Data Sheet. Answers should be supported by sketches)

Question No. 1
a- Why Compaction is made for Highway Sub-grade?

b- Explain the various types of Rollers used for compaction and the11’~
efficiency in compacting various types of soils.

Question No. 2
Compare between the GI- and C.B.R design method to determine the

thickness of a flexible pavement layers on a sub-grade, which has the
following data:

a wheel load of 12000 Ib, the sub-grade soil has a C.B.R. value of 3% and
the sub-base having a C.B.R. value of 16%. GI of the Sub-grade=16.4, and the
ADT=2000 veh./day, and the percent of heavy traffic is 10%.

Question No. 3
30-in. plate loading test performed on sub-grade soil, and on a 12 inches base

coarse yielded the results shown below:

Deflection (in)

0.01

0.03

0.05

0.06

0.08

0.10

Load in Ib (sub-grade)

3532

8100

11330

12010

13423

14130

Load in Ib (12" base)

5652

12717 |

17662

20135 |

24757

28260

Determine the modulus of sub-grade reaction of the soil and the soil-base
course combination.

Question No. 4

a- Draw a neat sketch showing the method to compact the sub-grade of a

highway in straight line and in curve.

b- A clayey soil of max. dry density 130Ib/ft* in the laboratory was
compacted in the field by means of rollers. A cylindrical specimen
measuring 4 inches diameter and 5 inches height was taken after each
pass. The following data was obtained:

No. of passes

1

2

4

5

Weight of specimen (Ib.)

4.4

4.5

4.75

494

5.3

w/c %

1

12

13|

12

10

11

a)
95%.

Page: 1 /2

Determine the number of passes required for the proposed compaction




4-c) Itis required to determine the number, dimension and the net water production of clari-flocculator for
city water treatment plant, given the following data: iy

- pop. 240,000 capita - Thoe. 0.5 hr.
-We 280 lit./capita/day ~ Teed 2.5 K
-SLR <30 m*/m%/day - Working period 20 hr/d
- 88 in raw influent 120 mg/l - Water content in sfudge 90%

- Eff. Of sedi. Tank 85%

5-a) - State the purposes of ground storage tank. '
- Discuss briefly with sketches the method of operation of elevated tank. And draw the sectional
elevation of the tank showing all pipe and valves.
5-b) For a city of population 250,000 capita and average water consumption 180 I/c/d. It's required to
design the ground reservoirs and draw sketch for one of the reservoirs showing all pipes and valves.
5-¢) Determine the effluent BOD and the recirculation flow to be expected from an aeration tank treating
sewage with a BODs of 250 mg/l, assume Y=0.55, K4=0.05, ©,=27 days.

Q = 5000 m¥)d [V = 4000 m’® Final
Aeration Sed.
Tank Xg= 40 mgiL
I Qr
Q=40 mid X, = 8000 mg/L

6-a) - Draw a flow diagram for the primary treatment units briefly discussing the functions of each unit.
- Find the recirculation ratio in the activated sludge process.

6-b) The settling velocity in grit chamber designed to remove particles with a diameter of 0.2 mm was found
to be 0.022 m/s. A flow through velocity of 0.3 m/s will be maintained by a proportional weir.
Determine the channel dimensions for maximum wastewater flow of 1 2,000 m*/d.

It is also required to design primary sedimentation tank to remove approximately 65%, 35% of
suspended solids and BOD respectively, with retention period of 2.5 hrs.

6-c) A conventional Activated sludge system is to be used for secondary treatment of 13,000 m*/d of
municipal wastewater. After primary treatment the BODs is 210 mg/l and it is desired to have not
more than 5 mg/] of soluble BOD: in the effluent. A completely mixed reactor is to be used, and pilot
plant analysis has established the following kinetic values Y= 0.5 kg/kg, K4=0.05 d”'. Assume a MLSS
concentration of 3000 mg/l and an underflow concentration of 10,000 mg/l from secondary clarifier
and ©:=10 day. Its required to determine:- Volume of the reactor — Volume of solids to be wasted
daily — Mass of solids wasted — Sludge recycle ratio. — Area of secondary clarifiers required (SLR =

24m/d).
Hints :
V=0.355 C D* g% HP=y QH,/ 75 nma M =0.8 P=G*uv
p=1.02 x 10° N.s/m? Pw = 999.1 kg/m’ iR = 18 P=Cypw A, V12
V - QY@C(A? _15'0) 2;,5? fHLG 2}';_
X (1+ Kab: ) o [9(1-444"}")]‘\ 0 ]

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



Tanta University _ 4™ Year
Faculty of Eng. Sanitary Engineering Civil Eng.
Public Works Eng. Dept. Jan. 2012 Time: 3 hrs

1-a) - Discuss the conditions that should be considered when choosing the type and location of an intake for
a city water supply system.
- Draw a flow diagram in surface water purification plant and point the purpose of each step of
treatment. : :

1-b) A city has population of 140,000 and 116,000 for the years 2010 and 2000 respectively. The water
source to the city is a wide canal with width about 200 m , H.W.L. at (9.50), L.W.L. at (8.00), Bed level
at (3.00), G.L. at (10.50), Road level at (11.50), The canal about 5500 meters away from the city, and
water level in the rapid mixing tank at (22.00). 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 200 L/cap./day. It is required to :

a- Estimat the future population and average, max. monthly, max. daily, amd max. hourly
discharge values at year 2060.
* b- Choose and design a suitable type of intake you recommended and delivery pipes taking into
consideration, Pumps works 16 hrs at a day Number of delivery pipes = 1, with velocity 1.67 m/s.
¢ - Draw a neat sketch (not to scale) showing the main elements of the m‘fake and pumps arrangement
and valves.

2-a) Its required to design a horizontal flow baffled channel flocculator for treatment plant of 22,000 m*/d
capacity. The flocculation basm is to be divided into three sections of equal volume, each section having
constant G of 45, 35, 25 S respectively. The total flocculation time is 28 min. and the baffles material
have a roughnuss coefficient of 0.29. A common wall is shared between the flocculation and
sedimentation basins, the length of flocculator is fixed at 15 m with a depth of 1.5 m is considered.

2-b) For the discharge in (a) and with typical Alum dose of 35 mg/lit, its required to determine :-

- The dimension and power requirements for rapid mixing tank if T =60sec, G =700 sec’
- The required amount of Alum ton/day.
- The required capacity and number of the Alum solution tanks sufficient for one day.

0.10

5
A1
\Y)

3-a) Name the various chemical coagulants
which are commonly used in coagulation

0.35

N 7

process. 'g, o7 0,10 m g

3-b) A flocculator basin illustrated in figure is s i s ?
rotated through water with velocity of outer =" ELR 480k 7 1
paddies, Vy= 0.5 m/s. How much power is N a
dissipated into water, if the flow is 8,600 i g l N 7
m’:’d.. DeFerm.me the. G wvalue , if the = o ; r
retention time is 30 min. -LirJQ

e A-A

4-a) - Discuss the different between Plain and coagulant sedimentation.
- Describe the four zones of a long rectangular sedimentation tank.
- Give short notes for the different type of filters according to the following items :-
direction of flow, filtration rate, filter media.
4-b) A rapid sand filter unit 7 x 8 m. After filtering 11,000 m’/d in 24 hr period, the filter is backwashed at a rate
of 750 m*/m*/d for 12 min. Calculate the average rate of filtration, the quantity and percentage of treated
water used in washing,
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