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Construction Engineering Program

Tanta University Faculty of Engineering
Course Title | Introduction to Safety in Construction Engineering Final term Exam | Code | HUM235
Date 18-6-2023 No. of Pages: 1

Question Number { 1) (8 Marks)
Types of construction hazards can be classified as shown in the following shape. Explain in details
each type, with full examples and sketches, if any.

!

Chemical
Physical

Biological

Ergonomic

18

uestion Number ( 2 ) (8 Marks):
1. OSHA or civil fines.

2. Cost of legal assistance.

3. Cost of safety and clerical personnel.

4. Cost of wages for additional supervision.

Question Number (3) (10 Marks): Define the following terms, give examples and sketches:
(a)Safety Nets {(b)Indirect injuries for electrical hazard (c)OSHA

(djConfined spaces (e)Safety training

Explain in details the following extra indirect accident cost:

Question Number (4) (4 Marks)
What does this figure describe? Explai the "rue" and protection.

Questiocn Number ( 5) (12 Marks):

.How can you protect humans from exposed electrical parts?

"Do not allow waste materials to build-up in working areas". Explain in details this guideline.

Some construction equipments could contact electrical power lines. State four examples for these
equipments. How can the safety officer prevent this scenario?

State the difference between the following terms: Hazards, Risk, and Accidents.

What is meant by "Safety Discipline System" and its steps?

o

ek
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FXaN © Faculty of University * [ ] |
== Engineering = //
Design and construction of Foundations Course Code: CES413
Construction Engineering Program Saturday 3/ 6 /2023

Term Exam, June 2023 Allowable time: 3 hours

Answer all the following questions. (Exam mark =40)
For all the problems, consider F, is 250 kg/cm2 and H.T.S 36/52

Question No. (1) (6.0 marks)

Design a square reinforced concrete footing to support a column (600 x 600) mm if the working
column loads 1600 kN. The allowable net bearing capacity qall,net = 2.00 kg/cm2 and the thickness
of the plain concrete is 20 cm.

Question No. (2) (6.0 marks)

For a continues reinforced concrete wall has a thickness of 400 mm if the wall carries a line load of
125 kN/m (working load). The allowable net bearing capacity qu,net = 0.50 kg/cm2 and the
thickness of the plain concrete is 30 cm:

a) Determine the plan dimensions of required footing. (2 marks)
b) Find the thickness and required reinforcement for the designed footing (2 marks)
¢) Draw section showing the reinforcement details. (2 marks)

Question No. (3) (8.0 marks)

a) Differentiate between total, net and allowable stress in shallow foundations (2 marks)

b) For the strap beam that connecting the shown two footings to carry columns, C1 and C2. If
the allowable net bearing capacity qau,net = 1.50 kg/cm2 and the thickness of the plain
concrete is 20 cm.

i
- I 3 V
: C1
- c2 ] 300*600 mm
' Ultimate load = 1000 kN
Strap beam
oo e Inerior e losc 1500169
Ji footing footing ! timate load =
:
s: 5.00 m ::
i E
a) Determine the dimensions of Exterior footing. (2 marks)
b) Determine the dimensions of internal footing. (2 marks)
c) draw the bending moment and shear force acting on the strap beam (2 marks)

Page 1 of 2



Question No. (4) (7.0 marks)

(a) Discuss in details the effect of pie installation on the surrounding soil (2 marks)
(b) Write detailed notes on bored pile reinforcement. (2 marks)
(c) Design a pile cap subjected to ultimate column load of 315 tons. The column is 50 cm x 50 cm.

Bored piles were used with diameter of 60 cm, and factored pile load = 60 ton (3 marks)

Question No. (5) (6.0 marks)
(P) in kN

A square of 9- Bored piles group supported a column carrying a Cirouhd Lovel

load (P) at ground level. The piles are 0.40 m in diameter spaced 154 s T
Ty = 17 kN
at 1.20 m center to center. 2.00 e
K Layer 2
3.00 y=18 kN/mi
(i) Find out the safe column load (P) (4 marks) C = 80 kKN/m*
(ii) Estimate the group efficiency. (2 mark) A Layer 3
y =20 kN/m®
9 C = 150 kN/m?
120 1.20 Cc/(1+e0) = 0.015
0 Stiff clay
Dense Sand Layer 4
Question No. (6) (7.0 marks)
The figure shows a strap beam connecting two i

columns. The left column is 30 x 70 cm and carries
90 ton while the right column is 35 x 200 cm and

carries = 280 ton. The pile diameter = 50 cm and the

Y 1=
o 0O
O

safe pite load = 55 ton. Given the suggested pile VI

number and arrangement,

v

You are required to:

(i) Find the pile loads (4 marks) O O CIi
(i) Design only the strap beam (3 marks)

gladlly (3 il liiad) palld

SN L JUR A A i gual) u.ihaaa A
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e Construction Engineering Program
Tanta University Faculty of Engineering
Question (4) (8 Points)
4-a) Mention the different systems of water distribution systems and clarify the advantages and E
disadvantages of each system. (2 Points)
i
4-b) Explain the components of sanitation projects. (4 Marks) %

4-¢) Discuss the Egyptian experiences in field of the advanced treatment of wastewater.(2 Points)

Question (5) (8 Points)

5-a) Explain briefly the biological treatment of wastewater and its importance in reducing the
organic pollutants. (2 Points)

5-b) A completely mixed activated sludge system with an aeration tank volume of 300 m® has an
applied discharge of 1200 m’/d with influent BODs of 300 mg/L and effluent BOD;s of 20 mg/L.
The mixed liquor (MLSS) is 3000 mg/L. Assuming that yield coefficient (y) = 0.5, and the
endogenous decay rate (Kq) = 0.05 d' . It is required to calculate:

B R s e R T ey o S T o O T T e e e
- A

- The hydraulic retention time. (1 Point)
- Volumetric loading (V). (1 Point)
- Food per microorganisms ratio (F/M). (2 Points)
- The mean cell residence time (6,). (2 Points) ,
Y6, (S, - S QS S, —$S VX !
Hints:VZQ 5, 6), N o F/M:Q( O—C), fL. =
- X(1+k,6,) \Y VX Q,X, '
wreee. . End of questions .......ccueuee. , Good luck and best wishes
g Dr/ Mohamed Ayoub
i |
i
|
]a
§
.
!
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Construction Engineering Program
Tanta University Faculty of Engineering

1

Course Title.| Environmental and Sanitary Engineering - Level (3) Course Code | CEP222
Spring Semester Exam June 2023 Maximum 40
Points
Date | Monday 5 June 2023 No. of Pages 2 | Allowed time | 3 hrs.

Please answer the following questions with neat sketees if it is possible and assume any

missing data Ay Ay asen ¢ ol
Question (1) (8 Points)
1-a) What are the basic studies that required for water supply projects? (2 Points)

1-b) What are the factors should be taken into consideration for selecting the location of intake
structure? (2 Points)

1-c) Design the raw water sump and the delivery pipe for design period of 50 years for a city with a
present population of 150,000 capita (geometric increasing, K= 0.01), and annual average.
water consumption of 200 L /c/d. In addition, the allowed velocity range in the delivery pipe
is between 1.60 - 2.0 m/s. (4 Points)

Question (2) (8 Points) Motor
2-a) Discuss the main difference between the plain

sedimentation and chemical sedimentation.

(2 Points) d

2-b) State with neat sketches the type of flow through the
sedimentation tanks. (2 Points)

2-¢) The discharge influent to the sketched slow mixing tank is
15000 m’/d of water. The slow mixing is operated with
retention time of 20 minutes. It is required to complete the
missing dimension (d) of the flocculator. (4 Points)

- - -

Question (3) (8 Points)

3-a) Determine the number and dimensions of rapid sand filters units to purify 40000 m’/d of water
in the water treatment plant. The filtration rate is 200 m/d. It is also required to estimate the
quantity of wash water that required daily and its percentage if the rate of washing is 900 m/d
and the washing time for one unit is 10 minutes. (4 Marks)

B R o o O O e G ey Ay U T R A e

3-b) The future population for a community is expected to be 200,000 capita and the water
consumption per capita is 200 L /c/d. Design the ground storage works. (4 Marks)

Please turn over

Page 1 of 2



Tanta University
Faculty of Engineering
Irrigation and Hydraulics Engineering Department
e Energy Engineering Department
Course Title: Hydraulics Course Code:CIH232
Date: 1, June, 2023 [ Final First Term Exam | Total Marks: 40 Marks | _ Time Allowed: 2 Hours
Question No.1: (10 Points)
A. Define the following items: - ' (6 Points)

Types of flow, Factors affecting on flow, the best hydraulic section, Alternate
depths, Vertical and horizontal transitions, and Non-Erodible channels
B.Open channel has U section, semi-circular at the bottom with vertical sides and
5 ft wide, as shown in Figure 1, if the normal flow rate is 25 C.F.S, the bed
slope is 1/4000, and the Chezy coefficient equals 96, Calculate the normal

depth and the hydraulic mean depth. i (4 Points)
A Ar
Figure No.1 ¥
Y
A
2.5t
v
Question No.2: : (12 Points)

A. Discuss the behavior of the supercritical and the subcritical flow in a horizontal frictionless
open channel having a hump, depression of height Az. Also, discuss the behavior of the
supercritical and the subcritical flow in a horizontal frictionless open channel having a
contraction, expansion of width. (4 Points)

B. ' A rectangular channel whose width is 8.0m passes a discharge of 25 m%/sec at upstream

- water depth 2.5m, find: a- The water depth at downstream, if the channel bed raised by -
0:25m at downstream and maximum raised to get critical flow, b- The water depth at
downstream if the channel bed width contracted to 7m at downstream and the minimum
contracted breadth to get critical flow. (4 Points)

C. An open channel as shown in figure having bottom width 5.0 m, water depth 4.0 m, bed
slope is 0.0016, Manning’s n = 0.013. Determine: (4 Points)

1. The discharge
2. Froude number
3. Critical water depth

Page: 1/2




Tanta University
Faculty of Engineering
Irrigation and Hydraulics Engineering Department
Energy Engineering Department

Course Title: Hydraulics Course Code:CIH232
Date: 1, June,2023 | Final First Term Exam | Total Marks: 40 Marks Time Allowed: 2 Hours

; Question No. 3 (18 degree)
1. A discharge of 25 m? / sec. flow in a trapezoidal channel having bottom
width 6.0 m. and side slope 2:1. Determine the:- (4 Points)
¢ Depth after a hydraulic jump has occurred from an initial depth of 0.6 m
e Height of this jump.
e Specific energies before and after the j Jump
(=

Loss energy in the jump.

2. Draw the'pov?:ssible water profiles for the following open channels: (4 Degrees)

¢ The bed slope changes from steep slope to mild slope and discuss the
position of the hydraulic jump occurring.

e The bed slope changes from Mild to steep slope.

3. A trapezoidal channel has a width of 10.0 m and side slopes 2:1, carries a
discharge of 29.72 m®/sec. and Manning’s coefficient 0.025. The bed slope

, changes from S, = 0.00009 to S,,= 0.017. Draw the water surfaces profile
and compute the length of G.V. F. curve at the first reach (with S, slope).
(Use five strips) : (10 Points)

The Dynamic equation

With best wishes Prof. Dr. Ibrahim Rashwan and Associate Prof. Dr. Asaad Mater Armanuos
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Construction Engineering Program

Tanta University Faculty of
% Engineering
Course Title: Highway Engme?rlng and Final Exam Course Code: | CEP352
Transportation
Date: 29/5/2023 No. of Pages: | 1| Allowed time: | 3 hours

o3ally dalil) cuilyiaiall g glaad) aladily 7 saia

Answer the following questions. .. Assume any missing data

Question No.(1): (25 Marks)

a. Write briefly what is meant by the following terms:
1. Degree of curve 2. Study area

3. Screen line 4. Trip
5. Ttack coat 6. Prime coat ‘ ' (6 Marks)

b. A circular curve connects two tangents (2-lane undivided highway) that deflect at an angle of
36°. If the point of intersection is at station (288+45.4), the design speed is 70 mph and the
superelevation equal to 7%.

1) Determine the middle ordinate, external distance and the long chord.
2) Determine the station of PC, PT and the deflection angles for setting out the
curve at 100 ft stations from PC. (10 Marks)

. A corner of a building is 52 ft from the centerline of a curved section of a 4-lane rural highway.
[f this section has a grade of 4% and the radius of the curve is only 800 ft, what speed limit will you
recommend at this section if :

1. The highway has no median,

1. The highway has a 18 ft median (9 Marks)

Question No.(2): (15 Marks)
a. Discuss the followings:

- Difference between flexible and rigid pavements.

2. Tie and dowel bars in rigid pavement.

3. Difference between JPCP and JRCP.

4. Crest and sag vertical curves (6 Marks)

-

p—

b. An existing vertical curve joins a +4.0% grade to —2.5% grade. If the length of the curve is 800
ft. Grades intersect at station 5540+00 at an elevation of 2343f.
1. What is the maximum safe speed?

2. What is the station and level of PC, PT and highest point? (9 Marks)

GOOD LUCK
Assoc. @rof. Or./ Islam Abo EFNaga and the Examination committee.
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Construction Engineering Program »rff
Tanta University Faculty of Engineering
Course Title Project Resource Management Second term Exam Course Code | CES363
Date | 1-6-2023 No. of Pages: 1 Allowed time | 3 hrs

Question (1) [10 marks]: Explain with sketches:

1- The difference between Supply chain and Logistics.

2- Transformation processes (Operations) in supply chain, with examples.
3- A framework for supply chain drivers.

4- The difference between conventional and green supply chain.

5- Risks associated with a green supply chain.

Question (2) [10 marks]:
1- Explain the following paragraph in details.

Although multiskilled resource utilization strategy has many
potential benefits, North American labor unions have mixed
opinions about it. In Canada, the Christian Labor Association
of Canada, for example, tavors multiskilled workers and al-
lows an employee to do more than one kind of work if he/she
is qualified. In the United States,

2- What is meant by SMART rule? Explain each Term that included in this rule.

3-The construction of a repetitive activity has an initial duration of 10 days. It is repeated 12
consecutive times without any interruptions, using only one crew. This activity has a learning rate
_of 92%. In table, calculate the durations for each unit and list the start and finish timings also.

Question (3) [12 marks]:

It is required to determine scheduled start and finish of all activities in order to satisfy the resource
constraints. Draw the final two histograms for R1 and R2.

Act. | Dur. (days) | Pred. | R1€4 | R2< 3 Act. | Dur. (days) | Pred. | R1€4 | R2<3
A 2 --- 1 0 F 4 A 0 0
B 6 A 1 0 G 6 C 2 3
G 4 A 3 2 H 7 D 1 1
D |~ &6 A 0 2 I 4 E 2 "3
B 2 B 2 2 J 6 F 0 1
Ques ion (4) [8 marks]:

. Some of actions that can be taken by the project manager to limit the number and severity of
conflicts on the project include the following: "A rigorous attention should given to trends in the
project..." what does this action mean, in details?

2. Resources can be classified according to many aspects. Explain the most well-known three
-classifications.

3. Hiring-firing cycles in the machine or labor resource histograms usually reduce the productivity of
the resource. Explain briefly this argument.

Page 1 of 1
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Construction Engineering Program
Academic Year 2022/2023
~ Second term - Final Exam

Tanta University Faculty of Engineering

Course Title: | Risk Management ~ Course Code: CES 467 Year: 5 M level.

Date : 8 June, 2023 Allowed Time: 3 hrs Total Marks: 40 marks
0 o gl Jad) bty Lliad) o - L gl e gl libla) Lail aca colans £ L1598 claglaa o) Gy a8 -

Question [1] (12 marks) ‘ ‘{

A. Briefly differentiate between each pair of the following terminologies: ‘

Active and passive acceptance of a threat

Ordinal Scale and Cardinal Scale in P-I Matrix

A risk and an issue

Upside risk and downside risk

I
B. Schedule and cost probabilistic results of MCS of a certain project for case of uncertainty only are

given in table below.

| Schedule Probabilistic Results ' Cost Probabilistic Results (LE. Millions)
/5 | P50 P80 P95 P5 P50 P80 | P95
4 May 2022 | 9 Aug. 2022 |1 Nov. 2022 | 15 Jan. 2023 650 730 785 ‘ &30 l

¢ Draw cumulative probability distribution of both project duration and project cost |
. ® Determine uncertainty Budget and uncertainty duration for this project

Question [2] i( 12 marks)
A. Consider MCS output given in table blew.

Table: Effect of Opportunity and uncertainties on project cost ;’
|
|

i | Deterministic Value ]

Value Prob. |

Uncertainty 7655014 7% 7583277 | 7877412 | 7793671 | 7759476 7718356 |
Post exploitation | 7833306 100% | 6092282 | 7473051 | 7363093 6718428 | 6529388 L

Ere— exploitation | 7655014 97% 3937705 | 7817670 | 7585002 7096237 . 6528"26{”

1- Produce scaled curves of uncertainty, opportunity (Pre- exploitation) and opportunity (Post @ -

exploitation) it s

2- Determine : © = :

* Probability of project cost that will exceed (LE 7793671) under effect of uncertainty only.

e Exploitation cost '

Minimum | Maximum 95% 80% 50%‘I

l
1
[t

e Reward given by opportunity

|
!
b- Chose the correct answer v :
1. Aliis i)roject manager on a construction project. When he hears that his project has (

; |

I

run into a snag due to weeks of bad weather on the job site, he says ""No problem, we
have insurance that covers cost overruns due to weather". What risk response strategy

did he use _
a- Exploit c- Mitigate
b- Transfer d- Avoid '

BeEuN e

173 |

|




2. Which of the following is NOT a valid way to respond to an opportunity?
a- Share c- Exploit

b- Enhance A d- Transfer

3. The construction project manager holds a meeting with the work team leader, who tells
him that there is a high chance that bad weather will delay the project. They
brainstorm to try and find a way to deal with it, but in the end they decide that if there
is bad weather, there is no useful way to reduce the impact on the project. This is an
example of a risk response strategy

a- Share c- Exploit
b- Enhance d- Accept
4. Which of the flowing is NOT true about risk management?
a- Risks should be analyzed fdr impact and priority
b-  Risks should be discussed at every team meeting -
- The project manager is only person responsible for identifying risks
d- all kn‘own risks should be added to the risk register
5. Which of the following is NOT a risk response technique
a- Share C-  Confront
b-  Enhance d- Accept

Question [3] (8 marks)
C. The next table shows number of activities and their optimistic, mean, and pessimistic

durations (per days).

Activity a m b Predecessors
A 6 8, 10 --
- B 1 7 12 = A 5
oG 5 8 7 A
) 5 5 12 B
E 2 4 8 B
F 3 5 7 D
G 7 7 7 ¥

It is required to
* 1- Use PERT method to schedule this project
2- produce to scale the project cumulative probability vs. duration curve and then determine:

e Find the probability of project compilation within 32, 34,37 days
¢ Find the project compilation time within probability equal 90%

2/3




Construction Engineering Program

Tanta University Faculty of Engineering
Course Title | Cogt Engineering ¥ Final Term Exam Course Code | CES464
Date | 5-6-2023 : . No. of Pages: 2 , Allowed time | 3 hrs

FIA Ge cladal) wuad Jglaa ATl 7 gasa tdligals

Question Number ( 1): (7 Marks)
A. In order to analyze past bids for a key competitor A, answer the following points using the figure below.
- What is the number of all past bids that appear in this figure?
- If B/C=1.15, the markup is % of cost.
- How many times did the competitor A use markup equal to or less15%.
- At 25% markup, what is our chance of winning company A? and what is his (Company A) chance of
winning?

No. of past bids

t

Lad
L

= = v
o~ - )

.00 §m

|05

1.10

1.40 -—l )
@
@]

I.15
1.25

B. If a typical competitor has a B/C ratio with p=1.15 and 6=0.09. At 12% markup, what is the probability of
beating three typical competitors?

Question Number ( 2) (8 Marks)
In a two-story building, the following Table provides the list of activities involved in the project. The table also
provides the normal duration, crash ability, and cost slope. The indirect-cost in this project is 500 LE/day. It is

required to crash the project duration to 70 days and calculate the extra cost? :
a0 Act. | Normal Dur. | Pred. Crashability f Cost Slope :
' A 10 - ] 2 300
B 10 ik o - -
C 20 A 4 100
D 10 B - -
E 20 C 3 120
F 25 C 10 50
G 30 D 5 200
H 30 E,F 6 200

Question Number (3) (10 Marks)
The activities involved in the construction of a small building are given in the table below. Information and
contract conditions for this project are as follows:
¢ Contractor markup = 10 % of tender value;
Owner retainage = 10%; - The retention is paid at the end of the contract;
Measurement is made monthly with a payment delay of one month;
Interest rate is 1% monthly
Advanced payment is 15 %

Page 1 of 2



Construction Engineering Program

Tanta University Faculty of Engineering
Activity Code | Predecessors | Dur. (month) Price
A - 2 80,000
B - 4 120,000
C A 3 60,000
D AB 2 40,000
E C,D 3 60,000
F C,D 1 14,000
G F 2 16,000

It is required to:
1. Draw the cumulative income and expense curves? (Note: make your calculations clear and organized.
Specify the term for each step)
2. Determine the maximum amount of cash the contractor needs to execute this contract and when does he
require this amount?
3. Calculate the cost to the contractor of providing the working capital necessary to finance the project?

Question Number (4) (8 Marks) : ‘
Redraw cach shape in your answer sheet. Comment on the performance of each project, using proper
"performance indicators" and your judgment.

ﬂa
AC Py / £V AC
$ $ VAT $ EV $ AEV
\
S PV PV AC
T Time . T Time o " Time P Time
Question Number { 5 ): State true or false, correct if false (3 Marks)

1-Crashing noncritical activities that already have float don't shorten the project duration.

2-An estimator must not spend so much time and effort to analyze unnecessary details in determining the costs
of insignificant items.

3-Activities that cost less to crash are preferred. ‘ L

4-In a bill of quantities for civil engineering project, 20% of the costs can be atiributed to 80% of the items, and
vice versa. rak ! -

5-Site overhead costs are estimated to be between 5%-15% of project direct cost.

6-The project direct cost will increase by decreasing its duration.

3

Question Number (6) (4 Marks) ;
) 13g) el g 5l A Mead s Nl il Bas o Al 5 5 utlaall A s sl

a5V A 2y YaufaaS Yoo 0o ojsaddl dagliall JE5 Yy ... BaesY ag)l Aot Ailu A dallaag cuay Y e sl jally ™
sl 398l g dslial) Jpal g clagu l B L. felul) 3 G g 0 Jadd Ll Yofpast o o (o Jiy Y Cuaud (s sinag

(Te ¥ = Auah) A Al clale) Lilg aresi
3.)};3.4)..};;\_!\.3.\&\ \).QJ:\Q:\ d}h&%@&ﬂ‘@b@ﬂ‘}m‘ CJLJJSAL)-‘.‘ASJ?E
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Tanta University - Faculty of Engineering
Construction Engineering Program

Course Title: Construction Methods Course Code: CES 366
Date: 22/6/2023 Final Term Exam
Allowed Time: 3.0 hours No. of Pages: (2)

* Assume any missing data

* Answers should be in the same order of questions (i.e., you are required to answer question

Number 1 completely, then answer question Number 2 completely, and so on ......
) At 8 ol ) ol ¢ 400550 ) S0 ppany Sy 531 gl k) P ol AL 489 a5 iy Aliaa) Ly oy

.......... Qi) (B 1390 g e ) pudly g 000 il ) pany Jalsly Al
Question No. 1 (70 Marks
1-a) What are the factors affected on choice of dewatering method. (2 Marks)
1-b) Illustrate by clear sketches only the different systems can be used for ground water reduction.
2 Marks
1-¢) Explain briefly the wall selection criteria in braced cut excavation. 2 Marks,

1-d) The depth of circular excavation 20.0 m in diameter is 4.0 m. the site profile consists of 6.0 m
clay overlying 4.0 m sand on intact granite bedrock. The initial ground water table is (-1.0 m). The
designed pressure relief system consists of 7.5 cm in diameter fully penetration wellpoints. The yield

discharge of the well is 0.0004 m>/sec. The coefficient of permeability for sand layer = 0.004 m/sec and
the constant C = 1500.

(a) Design the wellpoints system. 2 Marks
(b) Estimate the drawdown of water at wells, and center of site. (2 Marks

Question No. 2 (10 Marks)

2-a) Explain briefly with clear sketches the following: 4 Marks
1. Classification of piles with respect to pile installation method.
2. Continuous flight auger piles CFA
3. Connection between pile and pile cap

2-b) For the braced-cut shown in figure (1), design the soldier beams, logging, waling, and strut. Note:

width of expavation = 1.5 m, Fay gtees = 140000 kN/r?n2 and Fyj wood = 4000 KN/m?. (6 Marksl
- LL.=10 kN/m® < :
0.75m} - aling SRS
Soldier beam
20m S| aced @ 2.0m Sand
| e HA 2 1t
4 @ = 320
20m ; Fig. (1)
, —-4-"
1 Sand
H2| 7v=19 kN/m®
. Logging _ 0 =36
0.75 m) - ,
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Question No. 3 (70 Marks)

3-a) Explain briefly the following: 3 Marks
1. Vibro piles.
2. Types of caissons.

3-b) Explain briefly with clear sketches details of cutting edges of caissons. 2 Marks

3-¢) For the excavation site shown in Figure 2, Design the dewatering system by using full penetration
deep wells. The coefficient of permeability of sand layer K = 6.6 x 10 m/sec. the pumping capacity for
one deep well = 0.5 m*/min. e am ol 3 Marks

Excavation plan [45m

osxim Sand _z_rmm
TITIT T I I T T 7T I T T T T 777777

(12,910) 22 M ) gmsdd
praal (lal (fald i an y laudaga T, dae giall 4agliallg Fey Al All 8 j2eal) dagliall G -
(580 ,g,dmuﬁy,w\ugubuﬂ\g.dsgh@uﬂi&m1 |
deyLiﬂldalSpuji&n@i,cMik&a}ﬂ@@hiﬁwe&w&u\@u:ﬂuﬂiﬁ

(S 2 3) 1ot Laa

AL (g 98 JULY dildal) c)lagll (1 -

a .Hollow core slabs 4& jialf cllad) 8 (el g g8 Jlass) (p]

Hard connection & Soft connection &z @) (3
(¢ 13) sl LalS a1y e ) a o oy 2
Al Lol @l et daa Ll Al cileths &) oSl
Balad) Ailu Al adlaa Ja1a AL A el o Ll Al Gua sy b s ax (1
al) Agls Dl A (A Lo @ s 0il)) Jia (2
© 35 ok au il cf ghally T4y precast concrete I alil diila Gigh 5 de (e (5% sl -

(Chia p3) il 8 g Lgtle ) ja qaal ol cilbliay) adl g aaedl ey
End of questions.................. Best Wishes
Prof. Dr. Ahmed Mohamed Nasr Prof. Dr. Mohamed Taman
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series Water flow The discharge The drawdown at any point
1 Single row of full penetration wellpoints — Nmb\u\ -0 @ L-y)
artesian single water source Q= (H-h.) H=hy= KDX S Legs (H-he)
2 | Single row of full penetration wellpoints — s g 3 g 20 = @ =) « 212
gravity single water source . O YA A: -he") e KX y= 7 (H=tice)
3 | Single row of full penetration wellpoints'— . = L=
artesian two water source Q= A b (Lhy= 2KDX (L=y)= I (H-he)
4 | Single row of full penetration wellpoints — < NAN 2 . 2 2 12 O, ML=,
gravity two water source Q=— (#"-h") i =I) = KX ey I ()
5 | Single row of partial penetration wellpoints — f ukb y+AD
artesian two water source o= L+AD (H - he) H==H= b+ L+AD (H -he)]
6 | Single row of partial penetration wellpoints — 3 H -h, KX
gravity two water source Q=[073+0.27* H & b *
(H’ - h’)
7 | Single deep well - full penetration — artesian - _ 2zKD . Q
circular water source Qu= 1n (R/to) (R/ry) (ki=he) (Hl= 27KD bR
8 | Single deep well - partial penetration — : _ 2zKD o Q o
artesian circular water source Qw = In (R/ry, ) SR L 27KDG M
G HW*:.0+SQ V1w /2W  Cos W&\UIH .
9 | Single deep well - full penetration — gravity x 2 4 2 L e ¢ P
circular water source Qv = InR \ :.\ R - ) et ok e
10 | Single deep well - partial penetration — 3 2 4 2 2 ¢ 1.
gravity circular water source Qv = InR \ v R i) (EESacy= P wiR/n)
11 | Check of the drawdown - Artesian wells NG Ry > Qi In (R/r)
2z KD
12 | Check of the drawdown - gravity wells H2 — 2 =

— " ZQiln (Ri)

Y3

bt




Flow of circular slot (WellPoint system)

4
tR/A=7S
3
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Circular slot : Section a- a

Fig. Flow for fully and parﬁaﬂy penetration eircular slot with
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Construction Engineering Program o

Tanta University Faculty of Engineering

Course Title | Design of Steel Structures Final-term Exam Course code | CES141

Date 17/6/2023 No. of Pages: 4 Allowed time | 3 Hours

Question (1) 30%

Within an industrial factory, it is required to cover an area of 20mx42m. The main system of
covering is proposed in the following Figure. The spacing (S) between trusses is 6m. The roof
cover is a steel sheet (own weight of the steel cover is 10 kg/m?).

It is required to.
(a) Draw the layout to an appropriate scale showing all bracing systems. 20%

(b) Calculate the acting loads due to the dead and live loads. 10%

T

T I a
3.0 3.0 8.0 3.0 3.0

Question (2) 30%

For the following bolted truss members, it is required to design the cross-section of the members

using the appropriate angle combinations. The construction material is steel St 37, and the gusset
plate thickness is 8 mm.

|

Member | Pufq | Llem] | L, fom] [ 7, [eml [©  Notes

1 +16 400 - - T  Lower (ﬁoriiontai) B

-

= -12 300 300 Vertical
3 - -14 400 400 - Diagonal

Question (3) 20%

During the assesment of a building, the shown beam- IPE 500
column connection was required to transmit an :

ultimate straining action of (M = 22 t.m and Q, = 15
ton). The construction material is steel St.37, the

Ou
HEB 500
dimensions of the plate are 70cmx30cmx2cm, and the l )
M,

bolts are M22 Grade 6.8.
It is required to:
(a) Check the safety of the welds (S = 1.0cm and

Lw = 54402 cm?). : 20%

(b) Check the safety of the bolts (2bolts per each row).

Page 1 of 4

Question (4) 20%

According to the current Egyptian LRFD specification, it is required to:

(1) Calculate the values of (M, , M;, L, , L;) considering a beam cross-section of IPE 300. The
steel used is St.37. Assume a simply supported case (i.e., Co=1.13).

(2) Calculate the flexural design strength (¢, ) if the beam length is (L= 6.0m).

Best wishes Assoc. Prof. Ahmed El-Hadidy Dr. Khaled Ramzy
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Steel Grades: Bolted Connection:

Minimum Values of Yield Stress (f;) and Ultimate Strength
Fa) - » - Permissible Friction Load of One Bolt Per One
Grade of — L o 8 3 2 Friction Surface (Ps) tons
Steel Thickness (t) ol 2| 58| 3% 22 Ordinary Steel Bridges and
t <40 mm 40 mm <t <100 mm 38 2 e Ep| o & -3 Work Cranes
f, @jan®) | fu@jem®) | [y @/em®) | fo (t/em?) 33| 92| 38| 85| &5 | suonaem St. 50-55 St. 3784244 51, 50-55
St 37 2.40 3.70 2.15 3.40 C oS ” “3| 8 § (n=0.4) (u=0.5) (u=0.4) (u=0.5)
St 44 280 4.40 .55 410 - § g Cases of Loading Cases of Loading
: : = : . | il | il | il | ]
LT 200 2l il o0 W3 | 143 | 084 | 529 | 12 | 169 | 201 | 211 | 252 | 1.2 | 156 | 165 | 1.95

Mi6 | 201 1.57 | 9.89 31 316 | 337 | 395 | 471 | 247 | 292 | 309 | 3.66
M20 | 3.14 | 245 | 15.43 62 493 | 500 | 617 | 736 | 3.85 | 456 | 482 | 571

Tension Members: Compression Members: : M22 | 3.80 | 3.03 | 19.08 | 84 | 610 | 7.27 | 763 | 910 | 477 | 565 | 596 | 7.06
A , = Fhaiet M24 | 452 | 353 | 22.23 | 107 | 7.1 | 845 | 889 | 10.60 | 555 | 6.58 | 6.94 | 8.22
a) Yielding Failure = for 4y B =8 : W27 | 573 | 459 | 28.91 | 157 | 925 | 11.03 | 11.56 | 13.78 | 7.22 | 855 | 9.03 | 10.70
. B _ M30 | 7.06 | 561 | 35.34 | 213 | 11.30 | 13.48 | 14.13 | 16.86 | 8.83 | 10.46 | 11.04 | 13.07
ho=fyAg @:=085 For Zc fﬂ 1-1f ey M36 | 1018 | 817 | 51.47 | 372 | 1647 | 19.64 | 20.58 | 24.55 | 12.86 | 15.24 | 16.08 | 19.05
. Cr . —y - - x C— Y .
b) Fracture Failure e £ o ein e T=(0.7) Fpp.As M;=02dT. Pe=pT/y
B,=fuA. ©@:=07 A, =UA e o = AR, A) Shear Strength (for Bearing Type) -
A = A, = net area for bolted members A = ?ﬁ f= (_:LiET - For bolt grades 4.6, 5.6 and 8.8 @,Rpy = 9, (06 fip) As @, =0.6
. KL
- For bolt grades 4.8, 5.8, 6.8and 10.9 @,R,, = @, (0.5 fup) Asm @, =06

A = A, = gross area for welded members

B) Plate Bearing Strength

gerbr = Qbr d (minzt ((1 f’;l)) Qbr =0DF a = O—“iﬂ <24

Flexural Design Strength:

— ) (C) Tension Strength @, = 0.7

e ForCompact section i d Yol T _ gtRnt = gt (0‘66 lfub) As : Fe ‘ k ’
A<l M, =M M, =7, f l ) , - . - .
=R i v e 4 (D) Combined Shear and Tension — £} =
e ; R R,
T Lp—L o o ut 47 uv 42

b)L,<li=h, Mp= [Mp — (M, —M,) (L,—LZ)} €, SMpM, = f; S, [ 7, RM} - [ﬁu Rm,] <1

fi = 0.75 f,, forrolled sections

fL = 06 f;’v’
at 1380 4 3 \/“——_—2 — 0104 rp d 2
= \/2(1+ T+ @AY X=(50)

Welded Connection: -

for built-up sections
BuwRyw = 075 (04 f;L)

BBy = 0.77s (04 1,)

a) Weld Shear Strength

b) Combined Shear and Normal

M, =C, Mo <M,

= 1380 47 20700 .,
- Mer = Sx\]( dLlp ) +((Lz,/r‘r)z o5 g

Best wishes Assoc. Prof. Ahmed El-Hadidy Dr. Khaled Ramzy
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Construction Engineering Program

Tanta University Facuity of Engineering =
e A TR
" ..+ | Introduction to Tall Buildings , | 5 )
g | g . I "TQAD o
| Course Title and Lsrpe Span Struchies Final Exam Course Code | CES423 B Question Number (2) (10 Points)
| Date June, 2023 No. of Pages 4 | Allowed time | 2 hrs For a residential building of dimensions 40 m x 65 m having reinforced concrete skeletal
ductile frames. Given that:
For all questions: e The building is consisted of ground floor of 4.00 mm height and ten typical floors of
 Assume reasonably any missing data 3.00 m height for each one.
 Concrete compressive strength = 30 MPa, Steel used is St. 400/600
. . ¢ Foundation Level = - 3.00 m (P.C. Raft thickness = 0.30 m and R.C. Raft thickness =
Question Number (1) (20 Points) 1.0 m) (
a- Mention three different statical systems of the frame and discuss the effect of soil _ ; ) .
type on choosing the suitable statical system. (3 points) e Average dead and live loads = 12 kN/m? and 2 kN/m~, respectively.

b- For the shown statical system in Fig. 1 for reinforced concrete frame subjected to the
given total ultimate loads (including its own weight), it is required to carry out the

It is required to:

1- Estimate the total lateral load for~ both seiémic and wind loads for the most critical

i
l
;
i
[
l
!
|
i
I
|
I 1
¢ The building is located in Cairo city and was constructed on medium clay soil. "

following: RHEEHION, o st toronsy | 8 0 R e s e e | 0 P (10 points)
1. Calculate the reactions under the given loads. (2 points) 2-Estimate the overturning moment for both seismic and wind loads for the most
2. Draw the straining action diagrams (N.F.D, S.F.D and B.M.D) (4 points) critical direction. State which one is the GOVETNING. ..o.ovvnninii e (2 points)
3. Conduct complete ultimate design for all critical sections (4 points)
4. Design of the hinged support at the right side. (3 points) mleSﬁf)n Number (3) : (6 Points) i _ :
5. Provide to convenient scale sectional elevations and cross-sections showing all For a circular hall of 42m diameter covered by RC dome, it is required to carry out the
e et followings: :
* Sketch the main internal force diagrams. ..........................__ .(2 points)
Data: ® Design all critical sections of the dome. .............................___ (2 points)

1. Frame spacing = 5 m

® Draw to reasonable scale its details of reinforcement in both plan and sectional
2. Frame width = 350 mm

elevation. Assume the number of supporting columns = 12 and the clear height of the

|
!
|
|
|
|
|
I
|
|
details of reinforcement............................................ (4 points) )
|
|
|
|

- Assume the slab thickness of 120 mm and located at the upper side. E , hall £ 6m...................... MO8 Tt P e 2 @ points)
~100KN R, 90KN ) N g (4 Potnts)
80KN/m | Qggstlon umber (4) oints
o I T T LI HEHAFHINETREN HHEE LIS F“ 0 kN For a hall of 18m *60m, it is required to:
T00KN, o9 kN/m | a) Mention all systems that can be used and for the best one of them discuss the load
| o VLTI transfer................ ... .. TS . Sl (2 points)
E P, S b) Draw to convenient scale general layout ............ (2 points)
“ End of questions ................. Best Wishes
Ly /52. - é{‘!}_\ Q‘ro_f Dr. Mohamed . }[usseln Mahmoud @rqf Dr. Nesreen moﬁame‘{ Ka‘g‘ggm '
e < 4dm- 8 20m )
Fig. 1 ' :
Page 1 of 4 Paged of4 -i
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Tanta University

Wind load data sheet

Basic wind pressure kN/m% q =0.5x103(p.v2.cr.cs)
p= 1.25kg/m®* =1.0 ¢ =1.0
Basic wind velocity

Tanta University

Construction Engineering Program

Faculty of Engineering

Fundamental building period:

Ti = Ce. H¥* where ¢t = 0.075 for framing systems, 0.05 for other systems

Earthquake zones

Location

wind velocity

(m/sec)
Matrouh, Dabaa, Zaafrana 42
Salloum, Ras sidr, Ain Sukhna 39
Aswan, Asyut, Hurghada, Alexandria 36
Cairo, Siwa, Luxor 33
Menia, Fayoum, Tanta, Tahrir, Damanhour, Mansoura 30

Static wind pressure kN/m?: P =Cc.k.q

Wind pressure coefficients:  C.=0.8 (compression) +0.5 (suction) =1.30
Exposure coefficient k

Subjected area A B c
Roughness Height (Z,) 0.05 0.30 1.00
~ Height in (m) k

0-10 m 1.00 1.00 1.00
10-20 m 1.15 1.00 1.00
20-30 m 1.40 1.00 1.00
30-50 m 1.60 1.05 1.00
50-80 m 1.85 1.30 1.00
80-120 m 2.10 1.50 1.15
120-160 m 2.30 1.70 1.35
160-240 m 2.50 1.85 1.55

Subsoil classification

) Subsoil Type Subsoil class
| Very stiff (Rock) A
Stiff (Dense sand or very stiff clay) B
Medium (sand and stiff clay) C
Soft (clay) D
| Very soft (soft clay) E

Value of S, Tg, Tc and Tp

Subsoil class S Ts Tc To
A 1.00 0.05 0.25 1.20
B 1.35 0.05 0.25 1.20
C 1.50 0.10 0.25 1.20
D 1.80 0.10 0.30 1.20
E 1.60 0.05

Page 3 of 4

Zone ag Location
1 0.10g Luxor, Asyut, Edfu, Sohag, Menia
2 0.125¢g Alexandria, Dakahlia, Gharbiya, Matrouh
3 0.15¢g Ismailia, Fayoum, Port Said, Cairo
4 0.20g Safaga, Sinai, Ras Ghareb
5a 0.25g Sharm El-Shaikh, Hurghada
5b 030g Taba, Shidwan island
Importance factor Yi
Group Building Yi
i Hospitals, Fire stations, Police stations 1.40
ii . Schools, Mosques, Churches, Tanks, Silos- 1.20
iii Residential buildings 1.00
iv Agricultural buildings ' 0.80
' Response modification factor R
Structural system R
Ductile frames 7.00
Frames with Limited ductility 5.00
Shear walls 5.00
shear walls and ductile frames 6.00
shear walls and frames with limited ductility 5.00
Building design weight
W =D.L+Wg. L.L
Structure W
‘_Silos, Tanks, Libraries, §torage, Main garages - 1.Q0 : il
- Public buildings, Schools, Hospitals, Mosques, Stadiums 50 i
= Residential buildings 3 - 0.25

Correction factor: A =0.85 for Ti< 2Tc or 1.0 for Ti> 2Tc
Horizontal design spectrum

0<T<Ts: Sa(T)=ag.Yi.S (2/3+T/Ts(2.5/R-2/3))
TesT<Te: Sa(T)=ag.Yi.S (2.5/R) |
TcET<To: Sa(T)=ag.Yi.S (2.5/R).(Tc/T) 0.20) ag.Yi

2 (
To<T<4sec: Sd(T)=ag.Yi.S (2.5/R).(Tc.To/T?) >(0.20) ag.Yi

Total base shear force
Fp= Sd(T).A.W/g

Page 4 of 4
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Total Marks: 40 Marks
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o

Question #3: (10%) —~.
" B s . For the typical one-way spanning composite slab, shown in the il \'\-\
Course Title: Composite Structures Course Code: CSE 333 Year: 2022-2023 figure, explain the functions of the profiled steel sheeting. e ™

Date: 21 Jun 2023 (Second term) Allowed time: 3 hrs No. of Pages: (2)

-1

Remarks: Answer the following questions and assume any missing data

Question #1: (45%)

The shown floor system consists of a reinforced concrete slab rested on Steel [-Beams B1 of IPE360 grade
37. Using slab thickness = 10 cm with concrete cubic strength £, = 400 kg/em?, L.L. = 500 kg/m?, F.C. =
150 kg/m?, consider the modular ratio = 10.

For an intermediate beam B1, it is required to draw the normal stresses distribution for the following cases:

Profiled steel sheet

lled circular tubular column. The column is a fixed-free

* Bl asasimple non-composite beam( 10%).

i| Question #5: It is required to check the following
Square concrete encased I-section 50cm x 50cm. ® ® -

The column is loaded by an ultimate bending ‘F

moment of (M,=50tm) and an axial factored load

of (Pu=200f). The concrete cubic compressive (f,) HEB 300. e '

strength is 300 kg/cm?. The steel I-section is HEB e

* Bl as asimple composite beam. Consider both cases of shored construction and unshored construction
method (20%).

* Design the shear connectors using shear connectors of 20 mm diameter, Fy = 3.6 t/cm? F, = 5.2 t/cm?,
weld size = 6mm (15%). ©)=R«1L)/(QS) Rec = 5.4%107 Asc (fou Eo)'2

A No. 300 with a steel grade of St 37. The hinged-
hinged column is 6.0 m length and reinforced by a v
longitudinal  reinforcement of 4®12mm g ° _ 50cm
(Fyr=4t/cm’). Consider c1, ¢, and c3 in design as
0.7,0.48 and 0.2, respectively. (15%) . ‘,' le— |
| g 1 2
il Design aids for composite column design: >0em  40.0cm 5.0 cm
For flexural buckling:
= A, A, . A
Fym . F:P e lchyr (Z) + C2—f;:u (Z) Em = Es + c3£‘c (A: )
Fym ! 2
L, 7 F,,(1-0.3841 %) A, <1.1
A = - Fo =10.648F,,
. Py . T g ﬂm >1.1.
Designati Dimensions strong | weak L A h
esignation axis x-x | axis Yy ¢cl)n = ¢:‘A5Er and ¢c = 080 - -
G |h | b |t & | A Ix Iy 5 i ST — - B
o kg/m | mm | mm | mm | mm | em? | cm* cm* For Interaction of bending and compression:
IPE 360 | 57.1 | 360 | 170 8 127 72.7| 16270 1043 e P P 8| M P
. T For ——2>0.20. — ’“‘—_ISI.O —<0.20. i M,
Question #2: (15%) o, 9 M | §a o . 29F, i bM,. i

1. How to calculate the effective width of a slab for composite beam according to Egyptian Code.

2. Describe the relation between the load and the slip for composite construction.

3. Describe with clear sketch the standard push-out test.

4. Compare composite to bare steel beams from the following points of view: load resistance, steel

weight, overall height and stiffness.

5. Draw a sketch showing the difference between composite beams with: (a) no interaction, (b) partial
. interaction and (c) full interaction.

6. What is meant by the term “modular ratio”.

Course Examiners:

Prof. Mostafa F. Hassanein
Prof. Mahmoud H. El-Boghdadi

End of Exam
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Question Number (1)

(15 Points)

Fig. 1 shows the structural plan of flat slab floor. The slab thickness is 200 mm. For the given floor,

it is required to carry out the following:

(1) Draw the shop-drawings for the bottom reinforcement mesh.
(2) Draw the shop-drawings for the top reinforcemient mesh.
(3) Explain without calculations how to calculate the amount, length and distribution distance of

the additional steel reinforcement.

ity

.’

Question Number (2) K (25 Points)
Figs. (2 to 4) show the structural plans of a reinforced concrete skeleton structure, For the given

structure, it is required to carry out the following:

-Draw, using a scale of 1:10, the shop drawings of column C4 at the first floor, and then calculate
the required amount of steel reinforcement for this column. Consider the height of the typical floor
is 3.0 m and the columns have constant dimensions at all floors.

-Draw, using a scale of 1:25"  the shop drawings of footing F3. Consider the column is concentric
with the footing.

-Draw, using a scale of 1:50, the shop drawings of the beam at axis 2-2.

-Sketch, using an appropriate scale, the reinforcement details of the solid slabs shown in Fig. 4.

Table 1: Schedule of the columns

4.0

l

+©

I
Add top 6D 12/m

B4 (2$x70)

Ttp mesh 6 D 10/m
B: ttom mesh 6 D 12/m

' B1 (25x70) B2 (25x70)

. Longitudinal Reinforcement

300600 e T e ’ 6D8/mv"

300 x 800 14D 16 6D 8 /m

300 x 1000 16 D 16 6D 8 /m

300 x 1200 ; 18D 16 6D 8/m

44

B2 (25x70) g
i =&

|
Add top 6 O 12/m

Table 2: Schedule of the Footings

|
s iy
|

I
m
=) . =
<
40—F— :
E AddtopGEJ12/m
- L=4.0
ol £ r
— oS =
fe3
o5 ‘
-3
<

B4 (24x70)

‘@

Add bottom.s D 12/m

B3 (25x70)

6D 16/m | 6D 16 /m

6D16/m | 6 D16/m — E

6D16/m [ 6D16/m | — |_ —

6D16/m_| 6D16/m — e

6300 2300 800 -8-D16/m 8D16/m |[8D16/m| 8D 16/m

Cant1 (25x70) :

1 B2 (25x70) H

' 4.0

®

d;) 4.0

Fig. 1

2D 12 2D 12 4D 12 2D 12 6D 8 /m

2D 16 2D 12 2D16 +2D 12 2D 12 6D 8/m

2D 16 2D 16 4D 16 2D 12 6D 8 /m
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B2 (25x70)

6D10/m
B3 (25x7

6D10/ m
B3 (25x70)
160 mm

B2 (25x70)

6D10/m

!
60,10/ m

B4 (25x70) B4 (25x70)

)
w]
o
3

6D10/m

B2 (25x70)
B3 (25x70)
6D10/m

6D10/m

3 (25x70)

B

1
) B2 (25x70) B2 (25x70)

Fig. 3 Plan of footings.
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