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Question No. 2

a- Why Compaction is made for Highway Sub-grade?

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

c- Specimens of a given soil were compacted in the laboratory using
AASHO standard test method. The unit weights for varying soil
moisture contents were as follows:

% moisture Contents | 125 | 144 | 16.8 | 175 | 18.8 |
| Wetweight (b/3) | 113.8 | 118.2 | 1234 | 123.5 | 123.1 |

e On a single graph, plot the dry weight curves as well as the zero-air
— voids curve for the soil, assuming that soil particles have a specific
gravity of 2.67.

e Determine the maximum dry density (lab) and optimum moisture
content.
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Question 4

a-Draw a neat sketch of a longitudinal section of a Highway,
illustrating all the design data.

b-A plate loading test using a 30-inch diameter rigid plate was made
on a sub-grade as well as on 10 inches of gravel base course. The
unit load required to cause settlement of 0.2 inch was 10 and 40 psi
respectively. Determine the required thickness of the pavement to
carry a single wheel load of 50000 Ib with 100 psi tire pressure.

Question 5

A new ring road in Tanta City has the following data:

Two traffic lanes of 7.5 m wide, design speed =85 km/hr, Degree of
curve=10° Cross slope=3%, Longitudinal grade=4%, The constant of
transition curve = 200. The tangent — spiral point (TS) has a station of
(215+00) and elevation on centerline of 50 m. Each station equal to 50 m.
The circular curve has an external angle equal to 80° . It is required to:

a- Compute the length of the transition curve.

b- Draw a neat sketch showing the execution of the super-elevation
by rotation about the inner
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Systemanic arrangement of calowiations and near drawings arg essenstal any m fnsing davg should he
reasonaliy asswmed | concrete charaiarisic sirergth £, = 25 MPa, and grode of reinfaroing steed iy 30752

PROBLEM # ONE (10 Marks)

s A il 6 530 (30 lazey!

| i

- Forahall’ spherical R.C dome with 15.0 m diameter and '7.50m rise,

*  Swuggest the most adequate structural shape of the supporting ring beam.

Indicate the most critical design internal force components (meridian force or ring
foree) and the effect on reinforcement detailing. (S Marks )

LIL- Szate which statement is right and which one is wrong , then correct the wrong
one:
- Prestressing technique can be applied to all RC elements 1o enhance their
structural performance.
- Beonomically, it is recommended to use post-tensioning technique rather than
pre-tensioning. (5 Marks )

PROBLEM & TWO (20 Marks)

Shown in Fig. 1 is a sectional elevation of RC folded
plates covering an exhibition hall has dimensions of
40x15m. The hall has a clear height of 6.0 m and
columns are allowed only on the outer perimeter of the
hall.

it is required 1o carry out the followings: 5.0 m

i. Calcwlate the internal  forces and design the
critical ~ sections  of  the  folded  plates. «——

{10 Marks) 5.0x8 = 40.0 m
ii. Draw o a convenient scale sectional elevation and

plan showing the details of reinforcement of the

folded plates.

(10 Marks)

Fig. 1

Flease Turn Over s 1/3
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PROBLEM # THREE (20 Marks)

For the elevated water tank supported on four columns as
shown in  Fig. 2, it is required to:

5 4xd meter
L Carry out complete design of the tank clements{walls 10
and floor) {10 Marks) s
ii. Give full reinforcement details for the tank in plan and
Cross seclions. (10 Marks)

FROBLEM # FOUR { 20 Marks )

I For each of the given cases, indicate wherever pre-tensioning or post-tensioning
may be applicable than, draw the proposed cable profile in cach case. (5 Marks)

1G=3, P=30kN l('r=3_.P =25k

Fi

A
4.0 m F0m T 2.0m]

i—' 1G0T F0mr

I For the shown cross section (Fig. 3) of simply supported pre-tensioned pre-
stressed conerete beam ol 20 m span assuming 12% losses.

Dhata: +_. > AL mm : i
fo, = 45 MPa. 200 mrm | ' il
DL (without o.w) =7 KN/'m' i
L.L =72 kNm' _

Ly S =92.16%10° mm® S0
75 =37.94%10° mm? v L
Reguired: . ;;1

«  Suggest suitable cable profile. (4 Marks) =

- Calculate the initial prestressing force P, (P} (7 Marks ¥ Fig.3

- Check stresses al serviee siage (4 Marks) '

Please Turn Over g 23



PROBLEM & FIVE (20 Marks )

The shown plan in Fig.4 is for a 12 story residential building in Tanta of area
[5%25m in plan with typical story height of 3.0m and foundation level of -
2.25n, the total depth of plain concrete and RC foundations is 1.5m. Tt is

required to carry out the following:

1- Sketch the details of reinforcement for the given shear walls.

2- Caleulate both the earthquake and wind loads for the critical direction.
3- Choose the ecritical horizontal load for this building,
¢- Mention briefly how to increase the ductility of RC structure.
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PROBLEM # STX { 15Marks )

Shown in Fig. 5 is a sectional
clevation of RC dome with 24 m
diameter covering an exhibition hall.
The hall has a clear height of 10.0 m
and ¢olumns are allowsd only on the
outer perimeter of the hall.

It is required to carry out the followings:

L. Calculate \he internal forces and
design the critical sections of the
dome. (8 Marks)

IL Draw to a convenient scale a half
elevation and a half plan showing
the details of reinforcement of the
hall. (7 Marks)

Hiitir besr wishey

4. |'rz|

I

12 columins

240 m

Fig. 5
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Answer the following questions ... answers should be supported by clear sketches

Problem nomber (1) {12 Marks)

(a) Explain the different types of sheet pile walls according 1o its structure system.

(b} Show the main information required to design the sheet piling retaining walls.

: (¢) For the anchored sheet pile wall shown in
Figure {17, the allowable stress of steel iy
2000 kefem®. You are required to caloulate

the followings:-

1} The minimum depth of embedment, d,
to provide stability, (4.0 Marks)
2) The required section modulus

ol the steel sheet pile. (4.0 Marks)

Protlem number (2) {12 Marks)

{a) Show the different types of braced cuts

For sandy layer

"I_ )‘I.".'l'..'l: A f‘gr.'ll:'l': o ."IT"?I (:’Ir::l KI'."\-'I./ /EN-I 7

(2.0 Marks)

(2.0 Marks

L.L =20kN/m?
LA AAA LR LR s Rl
Ground Level

&
I m

Tie@35m ¢

Figure 1

Clay

& =20 kN/m”

Clay
A= 18 kN.’m'?
C=15 kN/m*

(3.0 Marks)

{b) For the braced excavation shown in the figure design the whole structural elements. (9.0 Marks)

.00 m Sleel beams

-

s

Sand

S @son

Clay
\ Steel piles @ 1.50 and

“Wionden lagging

angie of infemal friction , @= 40" 1.50
For clayey layer ¥
£ y : i § = VA el 4-.';.}0
A CIESION, L 1200 NS 2
Live load of suface = {0 NAmZ
_'r
| Steal pitas @ 1.5H
‘ 5 Figure (2)
! Waoden Iag_éing

| Section of steel sheet pile
Steal piles & 1.5

_ Pages) 5




(a) State the different types of gravity retaining walls.

]

(b} For the shown gravity wall in the

|-
|

Problem number (3)

(13.5 Marks)

L.L = 4.00 t/m* o 230 um
bV [T |

4
figure, you are required to: - Block 1 | 2.75 12%
Check the stability of e ¥
block # 6 (6.0 Marks) Blosk 2], 580 lz.zs
Sand fill Block 3!
g i 4.60 2.25
Caleulate the stress underneath 4 =40 s e
. ) . Sy =20 kN
Block # 7 and stress transmitted Block 4 " 5 50 2 1 295
to the existing soil bed (5.0 Marks)
Block 5 |4 6.20 ; I 2.25
555
Block & & = I2.25
T \
1.00 \4— Block 7 } 225 |
) . 565 N
0.75 it
130 Crushed base rock
¥

)
b)

Existing soil bed

Problem number {4) (13 Marks)

Mlustrate the difference between the sectional and plan flow nets. {1.5 Marks)
Using clear sketches, discuss the faclors affecting the discharpe capacity of hath
well point and deep well. (1.5 Marks) r
Explain how to warranty the safety of old building adjacent to excavation site |
with [oundation level ts much deeper than that of the old building (1.5 Marks)
The section of an excavation is rectangular {20 x 30} m in plan and 7.0 m in depth.

The site profile consists of 8.0 m medium to stiff clay overlying 4.0 m medium to

coarse sand on infact granite bedrock. The initial ground water table is (-2.0 m). The

nearest waterway is far away 150 m. The coelficient of permesbility for sand layer

= 0.002 m/sec. The available wells are 25 cm in diameter and 12.0 m in length with

discharge capacity = 0.014 m’/sec

(1)

(ii) Estimate the drawdown of water at well and midpoint between wells.

(4.5 Marks)
{4.0 Marks

Design the pressure relief system,

P.T.O. Page: 2 /3
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Problem number (5] (12 Murks)

a) Explain how o determine the dynamic load acting on the footing due to the

machine vibration. (1.5 Marks)
by Discuss in details how to design the machine foundation illustrating the main

points which should be considered in the design . ' (1.5 Marks)
¢} IHustrate how to measure the shear modulus in the field. (1.5 Marks) |
d} Ilustrate how to determine the maximum and minimum loads in unsymmetrical |

pife group subjected to vertical load and moments in both directi:ﬁas. {1.5 Marks)|
ult r'-——l

S I

Clay

A = ¥ ! 3
If the yield stress of pile material = 360000 kN/m” = ER0 kgl
: ; i, & 5.0 = 0.7 kgfem”

I and the outer and inner diameters of pile are 45 and e =

¢) For the steel circular pile shown in the next figure

! 43 em respectively. | | |
i . ; . { sand

: Find ot the maximum horizontal load can 30m ¥~ 1800 ke’

I be resisted by this pile. {6.0 Marks) il 1 o =30

Problem number {6) {12.5 Marks)

A structural graduate engineer married a pretty civil graduate engineer in 1990, They built their
own house which consists of [our typical floors hoping that they will have three children in the
future. Unfortunately, they have 7 kids and all of them are boys. So, they need four additional
typical floors, The husband has collected all the required date to check the stresses under the

raft as follow: i
o The plane concrete thickness = 0.30 m e The thickness of reinforced concrete = 0. 90 m
® The unit weight of soil = 1 70 ka/m'  ® The raftis 12 x 15 m with the long side in X direction
e The foundation level = 2.0 m @ The allowable net stress at foundation level=1.0 k glem® |
' ® The load of one floor = 250 t acting in the right bottom quarter withe,=0.15mand ¢,=0.25m
® The acting moment on the raft due 1o considering the lateral loads in Y direction = 300 tm,
Using detailed calculations vou are asked to tell the husband:
{a) The maximum stress under the raft under vertical loads only of four floors (4.0 Marks)

| (b) The maximum number of typical floors that the soil can support safely for the case
of both vertical and lateral loads (4.0 Marks)

(¢} If the wife is blaming her husband as he refused to construct basement {loor. She thinks if they

constructed a hasement floor, she may have more trials to have a beautiful baby girl. If the
foundation level in this case would be 4.5 m and the allowable net stress at foundation level
=1.10 kgfem” , you are asked to tell the wife the maximum number of typical

{loors that the soil can support safely for the case of vertical loads only (4.5 Marks)

el gl il kil Page: 3 /3
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Question 1

(a) A water source has a maximum water level at (10,00) m and the distance to water treatment plant is 2000 m. U 15
required to transport 0,35 m*/sec of water from the source to the rapid mixing tank with the water level(20,00)m.
by using the low lift pumps with total horse power (216Hp) and T | ¢ ;=10,65. Determine the diameter of the mam
pipe connecting between the source and R.M,T. (C=100,secondary losses “20% friction losses).

(b)- For water purification plant of discharge 75700 m'/d. Pilot plant analysis on m ixed media indicates that
filtration rate of 5 m/h will be acceptable, Assuming a surface configuration of approximately 623 *Em,
How many filter units will be required?

_Allow twounits of service for back washing, Determine the net waler production of each filter if backwash
period requires 15 min, and the ripening period is 10 min.

Question 2

A flocculator basin is to be designed for a water purification plant with a design flow of 50,000 m” /day. The basin is
to be a cross-flow horizontal-shafi, paddle with a mean velocity gradient of 30 sec and a detention time of

30 minutes, Tapered flocculation is to be provided and three compartments of equal depth in series are to be used as
shown in the figure, The G values are 40, 30 and 20 sec”’. The outside blades should clear the floor by 0,3 m and be
0.3 m below the water surface, There are to be four blades per paddle, Adjacent paddles should have a clear spacing
of 0,5 m together with the wall ¢learance (V. for the first compartment is 0,65 m/sec)

{at 10°C, p=13* 10 4 Ns/m®, and p, = 9993 kg/m™).

Determine:
I- The basin dimensions. 2- The paddle design and rotational speed.
3- The power to be input to the water in each compartment and the total power required for basin.
Y, e |
’7 % e e e mara
—_— S LK ._J|-._ -
| | I
f O S — D HES S
f e | ! == = =
x. | ® ! ‘
& | i_—J :| I:—_
T e 24.00 m ] o o
SecA-A

Question 3 )
For a city of population 80000 capita and water per capita consumption 300 L/¢/d. There are two available

cases of working.

- In case 1 working period 6 A.M - 10 P.M

* Which case 1 or 2 will be economic to be applicd?
I the cost of increasing 1 m’/hr = 500 LE & of saving | m’ storage =~ 50 LE

. In case 2 working period 6 AM -8 P.M

Time | Rate, Lit'hr Time Rate, Lit'hr
| 12ZM.N GH I - BN =2 |23 ]
2 4|2 | 2 =R i o
4 & |53 - -6 | 23
6 % 8 6 E |8
8 -10] 27 8 10| 4 T
10 12N 29 10 12MN]| 3

— |




Question 4

(a) - A grit chamber 15
for these particles has been found (0,02
A flow through velocity of 0,3 m/sec w
Dimensions for maximum wastewater flow of 8,000 m~/sec.

designed 1o remove particle
) m/sec

(b)- Delermine an effluent BODS
with a BODs of 250 mg/ 1 - A

V= Al m
Aerntien tank

Q = 5000 m* /d
BOD, =250 mg/l

Q1 Q)

Q

0, =40 w3 __L__

e X, 8000 1

Question 5
The following data were collected during field evaluation of an gxisti
treatment plant treating municipal wastewaler:
Number of aeration tanks

Dimensions on aeration tank

=10
40 ms length
& ms width
4 ms liquid depth
= 18800 m’/day
= 4000 m’/day
= 16500 m"/ day
= 450 mg /lit

Influent wastewaler

Recirculated sludge

Wasting sludge

BOD s of primary treated wasle

BOD ; of final clarifier effluent - 50mg /ht
Under flow concentration (Xu) = 10,000 mg/it
a) use the above data to calculate the following :-

Retention period.
Mixed liquor suspended solids.

F/M ratio, volumetric loading.

Mean cell residence time
b) Is the volume of acration basins sufficient. I not..
tanks. ( If the maximum allowable F/M s U,

Question 6
- A city having a present po
to determine the number an

of filtration 120m” /m*/d)

- If the population of such city will be increased to 170,000
daily, would the previously desi gned units be suitable tom
additional units. if any, of the same designed d
is 160 m* / m */d.

Notes:v -0355Cd™ 5

volume of aeration tank = O y €, (5-5)
X1+ ks6J

pulation o
d dimensions of rapid sand fi

065 o

Power =P=Caliullp V5 P watt { Nm/S) G-

o

=g

< with diameter of 0.2 mm, specific gravity
depending on their shape actor.
11 be maintained by the proportions

ssume Y - 0,65, K- 0.05 and ©.

capita after 40 years. and
cet the filter requirements? Determine how many
- mensions will be needed if the maximum filtration rate

2,65, settling velocity

| weir, determine the channel

and the recirculation flow to be expected from an aeration tank treating sewage
= 30 days.

Final
sedimentation

— X, =40 mgl —*

ng conventional activated sludge secondary

estimate the number and dimensions of the required additional
25 kg BODS kg MLSS).

£ 90.000 capita and an average water consumption of 300 Ve/d. lts required
lters if the treatment plant i

s working 16 hours daily, (raie

the plant will work 24 hours

AT

Good luck
Dr. A . El morsy
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Question No |

A Head regulator is required across brarch canal whose cross section is as
shown in figure (2), two vent with 4.0ms are used. . It is required to carry
out the following :

A - Design plain concrete pier , consider case of double moment .

B — Skatch out a dimensional plan (H.E.R) and longitudinal section
througth one of the vents .

Question No 2

Figure (2) shows the cross section of an unsymmetrical lock chamber.
Floor, land wall and guide pier are of plain concrete( @ = 30° o' =23%and
Yeat = EUHIB ) .

Considering the case of maximum swternal forces it is required to catry
out the following:

(a) - Check the soil reaction (fu=1.2kg fom?) .

(b) - Find the soil friction diagram (p#tan a').
(¢) - Compute the magnitude of the maximum moment.
(d) - Considering an opened miter gale design the tie rods .

Question No 3

A — Explain brifly the different acting forces on gravity dams.

B — Draw a schamatic sketch of cross section for Aswan High Dam
showing the used different methods to minimize the seepage through and
beneath the dam.

C — A plain concrete gravity dam was designed according to the middle
third only the maximuin vertical normal stress, fwas assumed 40kg/cma
a result there appeared crushing and vertical cracks near the toe of the
dam , fig . (4 ). Using prismatical elements at the 13 . S. Side of the dam ,
explain the reasons of these failures .

G s s e
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