Tanta University First Term Exam 4™ Year Civil Engineering

Faculty of Engineering Jan. 2022 Sanitary Engineering
Public Works Engineering Dept. Time: 3 hrs. CPW4105

Answer the following questions and assume any missing data

Maximum marks :85 No. of pages: 2 Date: 30 Jan. 2020

Question 1) (17 points)

1-a) - What are intakes ? Mention the different type of intake structure, state the cases of using each type.
- Draw a flow diagram in surface water purification plant and discuss the purpose of each step of
treatment. (4 points)
1-b) ) A city has population of 135,000 and 95,000 for the years 2020 and 2006 respectively. The water
source to the city is a navigable canal with width about 40 m , H.W.L. at (9.50), L.W.L. at (8.00),
Bed level at (3.50), G.L. at (10.50), Road level at (1 1.50), The canal about 4000 meters away from
the city, and water level in the rapid mixing tank at (25.00). The water treatment plant collection
works for the city is designed to serve the year 2070 Considering arithmetic growth rate of increase
and water consumption of 220 L/cap./day. 1t is required to :
a- Determine the future population and average discharge at year 2070. (4 marks)
b- Choose and design a suitable type of intake and delivery pipes takin g into consideration :
- Pumps works 16 hrs at a day

- Number of delivery pipes =1, with velocity 1,67 m/s (Tmarks)
¢c- Draw a neat sketch showing the main elements of the intake {2 points)

Question (2) (10 points)

2-a) Write short notes on the following :-  Jar  test. " 2 '
Tapered flocculation. G-value in rapid and ; :
slow mixing tanks. (4 points) ' N O"i‘m
i 4.0
V= 0.5 m/s. How much power is dissipated into
water, if the flow is 8,600 m®/d. Determine the G

2-b) A flocculator basin illustrated in figure is rotated
through water with velocity of outer paddles,
1
value, if the retention time is 30 min. (6 points) § 035 [
0.35 | 0.35
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Question (3)
(16 points)

3-a) - Name the various chemical coagulants which are commonly used in coagulation process. (2 points)
3-b) Design a horizontal flow baffled channel flocculator which serve a rectangular sedimentation tank if
the common wall shared between flocculator and sedimentation tank have 10.0 m width, with design
flow of 55,000 m/d. The flocculation basin is to be divided into three sections of equal volume, each
section having constant G of 45, 35,25 81 respectively. The total flocculation time is 42 min. and the
baffles roughness coefficient of 0.3, , with a depth of 2.0 m is considered. (7 marks)
3-c) For the discharge in (b), and with alum dose is 25 mg/l, it is required to determine :
- Amount of alum added per month in tons
-The capacity and dimension of square cross section concentrated alum solution tanks if(d=2.25m)
- The dimension and power required for circular cross section rapid mixing tank if (d=2.75m, T =

60 sec, G=700sec’!, and p=1.02 x 102 N.S/m? ) (7 marks)
Question (4) (17 points)
4-a) Discuss briefly the following:- (5 marks)

- The purposes of ground storage tank.
- The operation steps of rapid sand filter. Draw sectional elevation of the filter showing all pipe and
valves.
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4-b) A city with population of 205,000 capita and average daily water consumption 220 L/cap./day. It is
required to determine the capacity of the ground and elevated storage tanks, if the working hours per
day of the plant are 16 hours, (6 AM — 10 PM). The consumption characteristic data during the day

are given as follows:- (8marks)

Time Lit./2hr Time Lit./2hr

12MN -2AM |3 12N -2PM |38

2 -4 5 2 -4 34

4 -6 8 4 -6 28

6 -8 16 6 -8 12

8 - 10 32 8 -10 8

10 - 12N 40 10 -12MN |6

4-¢) A rapid sand filter consist of 7 filter bed 6 x 8 m. After filtering 50,000 m? in 24 hr period, the filter is
backwashed at a rate of washing = 6 the average rate of filtration for 12 min. Calculate the average

rate of filtration, the quantity and percentage of treated water used in washing. (4 marks)
Question (5) (18 points)

5-a) - Draw a flow diagram for the primary treatment units briefly discussing the functions of each unit.
(4 points)
5-b) Design and checks all dimensions of the following treatment units in wastewater treatment plant for a
city of average flow 65,000 m*/d and design maximum flow 125,000 m*/d.

a. The inlet(deceleration) chamber. ( T =30 sec, V = 0.8 m/s at maximum flow) (3 marks)
b. The approach channel.( V = 0.9 m/s at average flow ) (3 marks)

¢.The grit removal tanks designed to remove particles with a diameter of 0.2 mm with settling velocity
in grit chamber 0.022 m/s. A flow through velocity of 0.3 m/s will be maintained by a proportional
weir, d= 1.5 W. (5 marks)
d. The primary sedimentation tank to remove approximately 65%, 35% of suspended solids and BOD
respectively, with retention period of 2.5 hrs. ( over flow rate = 0.0004 m/s at max. flow) (3 points)

Question (6) (14 points)
6-a) - Find the recirculation ratio in the activated sludge process.
- What are the difference between Completely mixed and Extended aeration according to the

component. (8 points)

6-b) Design a conventional Activated sludge system to to treat a waste flow of 16,000 m3/d of municipal
wastewater. With BODs of 380 mg/l before primary treatment and it is desired to have not more than
20 mg/l of soluble BODs in the effluent. A completely mixed reactor is to be used, and pilot plant
analysis has established the following kinetic values Y= 0.6 kg/kg, K¢=0.05 dl. Assume a MLSS
concentration of 2500 mg/l and an underflow concentration of 12,000 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. — F/M ratio, volumetric loading. (8 marks)
- Itis also required to design the secondary clarifiers required (over flow rate = 24m/d). (2 marks)

Hints:-

V=10.355 C D g0 HP=y QH:/ 75 nm2 nmz=0.7 P=GuV

_ OY0(S, ~ 5)

pw = 999.1 kg/m*

P=Cq pw Ap V312 p=1.02 x 10 N.s/m? P=GuV
X (1+ Kab. )
L
0, -9X O Xy o ( 247 }(H LGJZ :
X,-X PG+ D\ 0

Good luck and best regards, Dr/ Abdelaziz El-sayed
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Remarks: (answer all the following questlons and assume any missing data)
(answer should be supported by sketch hes)
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Structural system

Ductile frames
Frames with Limited ductility

Shear walls
shear walls and ductile frames

shear walls and frames with

limited ductility
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tems, 0.05 for other systems

, Ras Ghareb

ing sys

Location
Luxor, Asyut, Edfu, Sohag, Menia

0.125 g | Alexandria, Dakahlia, Gharbiya, Matrouh
Ingi

Taba, Shidwan Island

Safaga, S
Sharm El-Shaikh, Hurghada

ag.Yi.S (2/3+T/Ts(2.5/R-2/3))

ag.Yi.S (2.5/R)

Ismailia, Fayoum, Port Said, Cairo

Sd(T)

ag
0.10g
0.15g
0.20g
0.25¢g
0.30g

C.. H34 where cc = 0.075 for fram

Fundamental building period
Zone
1
2
3
4
5a
5b

T

Horizontal design spectrum

d(T)=
Sd(T)
Sd(T)

VI

Vi
@

[

>(0.20) a,.Yi

ag.Yi.S (2.5/R).(Tc/T)

Vi

Vi
©

d

the plate

2

i to:

IS required

.

unknown tangential shears.
4. Estimate each plate force from the solution of the ridge load shown in Fig. 9. Do plates properties {area

¢) Apply the equation of three shears or the stress compatibility condition at the fold lines to get the

If the industrial hall 18 m x 60 m should be covered with

folded plate shown in Fig. 10, given that
acting on the horizontal projection, live load is 1.0 kN/m?,

thickness is 120 mm, floor cover load is 1.0 kN/m? and

and inertia) affect the evaluated components

concrete slope is 2.0 kKN/m’, it

5.

Fig. (10

a) Draw neatly to scale 1:100 a structural plan and a sectional elevation of the covering system

imensions.

(Wishing you best of luck)

Mahmoud
Assoc. Prof. Mahmoud Ahmed Abdel-Aziz

$s¢in

¢) Draw neat sketches for the reinforcement detailing in plan and cross section illustrating the
Dr. Mokamed Hu

Prof

Assoc. Prof. Nesreen Mohmmed Kassem

showing all supporting elements as well as reasonable concrete d
End of questions

b) Make a complete design for the covering system.
purpose of each rebar of the main steel.

3;M“‘HWHM%i\H\NiH i

> (0.20) ag.Yi

2g.Yi.S (2.5/R).(Te.To/T2)

TosT<4sec:
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Mo’

1d buildings sho

(5 points)

Check the stresses under the raft

the different

wing

&

{' dewatering process on the adjacent o

4.5 m and the

th the foundation level =

i

ts of basement and eight typical floors w

ing consis

.

(b) If this build

(2.0 points)

techniques to overcome this effect.

1.50 kg/em?, dete

allowable net stress at foundation level

_—
g
=)
-9
v

(a) The section of an excavation is rectangular (20 x 40) m in plan and 4.0 m in depth. The site profile

= 1.25 m and 8 columns with horizontal

1 spacing

1

(c) 1If the eight typical floors building was constructed on raft over piles. The number of 0.4 m in diameter piles
required was 64 piles to be constructed in 8 rows with vertica

for sand layer = 0.002

t of permeabili

1en

tial ground water table is (-1.0 m). The coeffic

ini

consists of 8.0 m stiff silty clay overlying 4.0 m medium to coarse sand on intact granite bedrock.

The
m/sec. The available wellpoints are 5.0 cm in diameter and 10.0 m in length. The yield discharge of

spacing = 1,5m,

(5 points)

the well is 0.0004 m*/sec. Considering C = 1500. Design the pressure relief system.

0
g
2
=¥
e

(b) The basement of building requires 60 x 60 m excavating 5.0 m deep in a bed of clay 8.0 m, which

(5 points)

(a) for the attached cantilever sheet pile Draw and estimate (only) the earth pressure used to design this sheet pile

1 ground water table is (-0.50

14

layer below. The init

impervious

overlies a 2.0 m bed of sand with an

m) and the coefficient of permeability for sand layer = 0.0048 m/sec. Eight Fully penetrating dee

wells were placed around the site 1.0 m apart from the excavation and 31.0 m spacing center to

center. The radius of deep well and influence well system are 20 cm and 800 m respectively

Determine the capacity of submersible pump in m3/hour.

(c) The section of trench excavation is 2.00 wide and 6.00 depth and 150 m long. The soil profile

consists of 16.0 m fine to medium sand on very stiff to hard clay. The initial ground water table is (-

1.0 m). The coefficient of permeability for sand layer = 0.0006 m/sec. One row of 14.0 m in length

deep wells -40 cm in diameter- was placed at 1.0 m apart of the trench and. The available

submersible pump is 50 m*/hour and the yield discharge of the well = 40.0 m’/hour. If the constant

C
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(ii) Check the drawdown at the midway point of the trench
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i =18 kN/m? 0

9=33°
( ¢ ) give with clear sketches the different failure modes of anchored sheet piles (4 points)
Problem number 10 points
Explain the main caisson types? (2 Points)

Briefly describe the main methods that can be used for caissons construction and clarify
what are the advantages and disadvantages of each method. (3 Points)
Clarify how to sink a caisson, what is the most common problems during construction,
and how to overcome them (required precautions). (2 Points)
With clean drawings what are the main components of the pneumatic caissons and how
it works. . (3 Points)

Problem number (6) (13 points

A 12-story building with two basements is to be constructed. The following figure shows the plan
and the soil profile. The first and the second basement levels are -5.00 and -10.00, respectively. It is
not permitted to use the basement slabs to be a part of the bracing supporting system for the

excavation. As a geotechnical engineer, Tt is required to determine:

Suggest the most economic and the safest system for the excavation (4 Points)
The apparent earth pressure on the supporting system (3 Points)
Dasign the whole system. (6 Points)
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¥

S0

S04

(0.00) Ground surface

1(-2.00) Ground water level
Soft clay
(-4.00) (Cu=0.2 kg/er?, 0= 1.4 tm’)

Section of excavation

.

Stiff clay

(Cu= 1.2 kg/em?, @ = 1.8 v/m’)
(-8.00)

Excavation depth Sand
(-12.00) (@=30, a = 1.9 t?)

Equations:

Q=KD®H-hk)S$

Qu= 2zKD (H-hy

In (R/ry,)

Qw= K (1)
InR/r,

. ¥
and R=C(H-ho)E .0

and H-h=__1 _*3Qln(Rh)
27K D

and H2-h?=_L *¥Qn(®RMm)
7K

P e

Pa———

65F— 4 ——
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