Question 3: (10 Marks) . _ _
The following figure shows a sketch of a 3-span bridge. The activities involved are given in
the table below. Each activity will be executed by a single crew.

a.Assuming resources are available whenever required, specify logical relationships of
(5 marks)

activities.
b.If resources are limited to ONLY one crew for each type, revise logical relationships of
activities specified in (a) above. (5 marks)
Deck slab
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A |Set up site - J | Construct left abutment P
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F_[Foundation left abutment F O |Erect beams, central span C
G_[Foundation left pier F P [Erect beams, right span C
H_|Foundation right pier F Q |Deck slab F

I _|Foundation right abutment F R _|Clear site Dt
E: Excavation Crew, F: Foundation crew, P: Concreting crew, C: Crane '
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Structural Eng. Department

Final Term Exam Year (Civil) Construction Project Mang.

Date: 14/06/2011 Code: CPW2202 Time allowed: 3.0 hours
Answer all questions. Any missing data may be reasonably assumed. (Full Marks: 85)

Tanta University Faculrgy of Engineering
3

Question #1: (9 Marks)

The table below gives data required to schedule a small contract of 6 similar units. A
minimum buffer of 6 days should be maintained.

a.Draw the contract LOB. State overall duration of the contract. (6 marks)
b.Give a suggestion as to how overall duration of the contract could be reduced. (3 marks)

Sequence of activities | Unit duration (days) | Slope of LOB
X 11 111
Y 13 113
Z 11 1/11

Question #2: (20 Marks)

The activities given in the table below represent a section of work being undertaken by a
subcontractor. The activities’ predecessors, duration, early start, total float, free float and
labour requirements are also listed. The labour profile made up of the preferred limits
chosen by the subcontractor is shown in the figure below.

What are the scheduled timings of the activities that satisfy the preferred profile?

Activity | Predecessor s| Duration| ES TF | FF | No.of Labour
K i 4 0 0 0 2
L K 2 4 19 7 3
M K 6 4 9 0 4
N K 9 4 | 0 0 4
) N 10 13 0 0 4
¥ M 3 10 12 0 3
Q M 8 10 9 9 4
R L, P 2 13 12 12 2
S O 4 23 0 0 2
L5 QRS 2 27 0 0 1
No./day
A
i ]
6 —
5 |-
& L=
3
2
s 00 T O O N 10 T O e L b g d Da;s
5 10 15 20 25 30
Best Wishes: Prof. Adel Eldosoky
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- Question No 3: e | (30 degrees)

Canal crossing a drain with the following data

Lo T s Drain

Discharge 6.0 n_13/sé¢. : 20.0 m’/sec. |
Water level (8.00) - | (5.00)

Bed level (6.00) 1 (3.00)

Bed width 2.0m 10.0 m

Road level | (10.00) (10.00)

Road width 1 8.0 m 8.0 m

Side slope 2 11 2:

It is required to :

I. Check the head loss due to R.C. Box aqueduct.
2. Give complete design the aqueduct and culvert parts.

Land level (8.50) (8.50) [
3. Draw neat sketch sec. elevation of the aqueduct. J

For Soil
V.. =1.65t/m>
K =03

For Screen

t=2.5cm S=15.0em Ks=2.0 & = 60°
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Question No 1: (Y0 degrees)

A. Mention and explain the function of the hydraulic structures.
B. Define with drawing neat sketches the flow net exists below a weir floor due to water

head difference.

g C. Explain using net sketches how to calculate the velocity and discharge of seepage flow.

| D. Explain cases of loading of the hydraulic structures.

E. Define the main types of retaining walls according to materials, site and design.
F.  Show how check the stability of the pier.
G. Show how check the stability and design of the R.C. cantilever wall.

H. What are the main types of escapes?

Question No 2; (25 degrees)
A main canal crossing a drain with the following data
A main canal Drain

¢ | Discharge 20.0 m*/sec. 12 m’/sec.

| | Water level (8.00) (5.75)

i Bed level (6.00) (4.25)

i Bed width 8.0 m 6.0 m 1
Road level (10.00) (10.00) =
Road width 10.0 m 8.0 m |

| Land level (8.50) (8.50) K
| Side slope [2:1 2:1 /

It is required to :
1. Check the head loss due to syphon.
2. Design the syphon and culvert parts of a syphon.
3. Draw neat sketch sec. elevation of the syphon.

Question No 3: (25 degrees)
R.C. slab bridge need to be constructed at the drain with width 8.0 m and tow side
walks 1.5 m each.
1. Show the hydraulic design of the bridge
2. Show the complete structural design of the all parts of bridg with neat sketches
for steel details
3. Draw neat sketch sec. elevation of the bridge.

For Soil ¥ooii = 165 tim? K,=03
S=150cm  Ks=2.0  6=60°

ALy gl
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VII- Fig. 3 shows a Vierendeel girder of span 25m. It is required to carry out the following: Draw the B.M.D,
S.F.D and N.F.D diagrams of the V.G under the given loads. Draw the reinforcement details of the part
marked (A). What are the assumptions must be considered to solve the V.G using the empirical method.

La s
AE i 4m
90k]\:1 : “90
¥ {
P=160¥ 160kNY 1604 160%
" 5%x5m =25 m - Fig.3
PROBLEM # THREE (32 marks) | g - “i':f’"“’s North
L. Fig. 4 shows a saw — tooth roof structures. L?y W:%: 10° 2m
The columns shown in figure are only allowed.
A uniform stresses under a footings is required.
It is required to carry out the following: 5m
a) Draw to convenient scale, sectional elevation
showing all necessary structural elements and Sm | 5m Sm_ |, 5m
its concrete dimensions. (5 marks) - s T

b) Using diagrammatic sketches show the statical
actions of all structural elements “without any
calculations”. If a uniform stress under footing
is required, locate the foundations of the
columns showing its reinforcement. What are
the requirements for the north light roof
structures? (5 marks)

IL. Fig. (5) shows a plan of an industrial hall
(32%50m). The columns are allowed only in the
outer perimeter of the hall. The roof is in
different levels as shown in sections I-1 and II-11
as shown in the figure. The spacing between the

il

Sec. E-ievation I-1

6x2=12m
[
|
|
|
i
!
i
|
i
!
¥
|
|
|
|
|
I
|
|
|
£

\j %_ ................... o . e . .é_

A\

an L=20m F ig. 4

main supporting elements (MSE) is Sm. It is required to carry out the following;

a. Suggest the systems of more economical MSE and for the roof slabs. Draw to convenient scale the sections I-I
and II-Il and part of plan showing the concrete dimensions of all structural elements. (7 marks)

b. Calculate the total ultimate loads carried by the MSE of the hall if the average ultimate dead and live loads, (g
and p,) of the roof slab are 12kN/m” and 5kN/m’, respectively. The weight of the MSE may be estimated.

(4 marks)
¢. Design the MSE of the hall and its elements. (6 marks)
d.
clements. (5 marks)
4m
8m
iy 32m h
Sec. 1I-11
Fig. 5
Gisb 50y i) Gl aa
L A RPST R TN puidd das) deas 3
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32m

A

4

Draw to convenient scale the section II-1I of the MSE showing the reinforcement details of the MSE and its

UM LR

S N 355y ORI o O o
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5 x 10=50m
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TANTA UNIVERSITY -}
FACULTY OF ENGINEERING qﬂ*"_@s’tﬂ:\ ¥
DEPARTMENT OF STRUCTURAL ENGINEERING 53 ai¥ sl 5 isa
EXAMINATION (THIRD YEAR) STUDENTS OF CIVIL AND STRUCTURAL ENGINEERING

COURSE TITLE: DESIGN OF REINFORCED CONCRETE STRUCTURES (2)b |COURSE CODE: CSE3210/3223

DATE: 11-JUNE-2011 ITERM: SECOND TOTAL ASSESSMENT MARKS: 75 TIME ALLOWED: 4 HOURS

t::tl; :::Lrl;}:dl;:sscti::(i?;;[} Systematic arrangement of calculations and clear neat drawings are essential, | s “iul 3 U:' Qusa Gladayl

Any data not given is to be assumed — Answer as many questions as you can - E_unim
PROBLEM # ONE (25 marks)

Fig. 1 shows a statical system of an intermediate frame AFCDGBEH of series of the frames spaced 5m. The frame

is statically indeterminate and considered to be braced in the two directions in-and-out of plane of the frame. The

frame is hinged at A and B. The frame breadth is 500mm and the slab thickness is 120mm. The concrete section of

the girder CD is 0.5 x 1.2m and for the cantilever EF or GH at a maximum depth is 0.5 % 1.0m, For the sake

of the simplicity the concentrated loads are considered as a uniform loads. The horizontal reactions at hinges A

and B are XA= 42kN and Xg= 130.5kN for the given ultimate loads. It is required to carry out the following:

@) Draw the B.M.D, S.F.D and N.F.D. (8 marks)

b) Design the critical sections and check shear stresses of the frame. (9 marks)

¢) Draw to convenient scale the intermediate frame showing clearly the concrete dimensions in elevation and in
cross sections showing the reinforcement details. (8 marks)

60kN 60kN

W= 60kN/m

H= 88.5kN O O IIIIIIIIII||||IIIIIIHJ!IIIIIIIIIIIIIIIIIHIIIIIIIl

» 2m) D
4m| 50kN S0kN §f 50kN JSOKN
40kN/m’ 40kN/my
E Kol ¢ G | H
(0.5%1.0m)
4m
X =4Z@. A B Xp= 130.5kN
- s
; 20
4m 16m 4m
- - B e . e
Fig. 1 Statical system, ultimate loads and horizontal reactions

PROBLEM # TWO (30 marks)

I-  State the advantages and disadvantages of the tension structure. Explain the load transfer of the suspension
bridges. (3 marks)

II-  What is the meaning of more economy main supporting elements? (2 marks)

III- Why the herizontal reaction of the three hinged arch is increased by 5% than that of the two hinged arch?
(1 mark)

IV- State the significances of the stiffeners in the arched slabs. Why the system-of the arched slab is chosen 3- —
hinged? What is the importance of each element of the arched slab? (5 marks)

V- Why the spacing between the windows centerlines of the saw — tooth roof structures don’t exceeds than 10m.
(Imark)

VI- How obtain a uniform stress under footing subjected to vertical, horizontal forces and bending moment.
(2 mark)

VII- Fig. 2 shows a sectional elevation of an arched slab supported on columns spaced, S= 5m. The concrete
dimensions of the arched slab elements are given in the figure. Consider the following loads of the slab: dead
load, g= SkN/m?, live load, p=1.5kN/m’. It is required to carry out the following:

a- Calculate the column load including the additional load due to tie, hangers and stiffener. (4 marks)
b- Complete design (design + reinforcement details) of the tie. (3 marks)

Stiffener, by= 0.3m, ty= 0.2m Hanger, 0.2x0.2m

-Arch slab, ts o= 0.12m____

Iy

f42.5m
v

Horizontal beam, 0.5x0.8m ! Tie, b=0.2m, t=0.4m}!

T="T18m
....... Column, 0.5x0.7m

Vertical beam, 0.25x0.8}'r“1

Please Turn Over ==
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Question 2:

a. Design the beam column (a-c) of the frame shown in Fig. (2). The straining actions,

60m

neglecting the effect of wind loads, are as follows:
- At section (a) M, = 0, Py =15t compression, and Q, =4.0 t
- At section (¢) M, =30 tm Py =15 t compression, and Q, = 4.0 t

- To calculate the effective buckling length, use the end relative stiffness of the
columns as: G, = for (hinge) and G, =1.85.

- Try cross section of the column HEB300mm.

- Use St52 (F, = 3.6 t/cm® and F,, = 5.2 t/iem?). (14 %)
. For the typical beam - column connection at (c), it is required to be designed as
Category (C). The connection is subjected to : (36 %)
My = 22 t.m.
Pu=4.1t. (comp.)
Q,=V,=15.2t,

Itis required the following:

1- Number of used high strength bolts of type 10.9.

2- Check of weld between the end plate and the rafter of the frame.

3- Thickness of end plate connecting the rafter and the frame column.

4- Check of panel-zone web shear (Refer to page 10-7, 10-8 and
10.9) of ECP2008 LRFD, first edition.

9- Do you need additional stiffeners at the corner? (Refer to page 10-
10 and 10.11) of ECP2008 LRFD, first edition.

6- Draw the part enclosed by dotted rectangle to scale 1:10.

.....................................

c  IPE450 a
3m
HEB300
HEB300
o 2.5
el 22 m \,-F):j;
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Question 3: (10 %)

a- Without calculation draw to scale 1:10 different views of the following items:
i Typical composite beam.
i Typical composite slab.
iii. Types of composite columns.

b- Fig. (3) shows a composite column of the type concrete-encased |-section. The
maximum normal ultimate load is 210 ton. The used reinforcement is 8 bars of 16
mm diameter. The yield and ultimate stresses of the steel profile and
reinforcement are 3.6 t/cm? and 5.2 t/em?, respectively. The characteristic 28-days
cube strength of concrete (f,) is 0.300 t/cm?®. The effective buckling lengths of the
column are (Lex = Ley = 6.00 m).

- Check the maximum axial normal force capacity of the column.

- It is also required to find the maximum moment that can be carried by the
column using the interaction curve. (15 %)

Solution guides:
1-  Main column data:

- Steel section
- Reinforcement 0 cm
- Concrete section Ocm
2- Axial Load:
) ’ : 30em
- Axial column resistance according
to the code is given as follows:
. 5.0 cm
¢an = ¢cAchr Ocm

A, A,
Fym :Fys +C]Fy,“A:+CszE: Flg. (3)

E,=E,+cCE, %

s
io—te [Fm
= T r_” 1‘.‘ F‘_“

F, =[1-0.384(4, ) |xF,,

3- Plastic bending moment:
- Consider M, = M,

4- Interaction curve;

“Tvpndd fuek and mav God Beip von”



University : Tanta

Time allowed: 3 hr.
Date: June 2011

| Dept.: Structural Engrg. | Faculty: Engineering

Course: Design of steel structures (b) |

Course code: CSE 321)

Note:

- It is allowed to use any tables or Egyptian Code of Practice books.

- Any missing data may be reasonably assumed.

- Attempt all guestions. Max. Credit 100 % only.
- Number of examination pages: (3).

Question 1:

It is desired to design car-shed units beside the main entrance of the Faculty of
Engineering-Tanta University. Each unit should cover an area of 12 x 12 m*. The
suggested statical system is shown in Fig. (1). The spacing between the main

systems is 4.0 m.

& _ 2 s
1.0 b
25
! Sf—i‘s
0 6.0 5 6.0 %

Fig. (1) Statical system of an intermediate frame

The weight of the cover is assumed to be = 10 kg/m> Live ioad intensity is 60
kg/m® and wind load are to be taken according to Egyptian Code.

Enr an intarmoadiata main cuctam it ie rag! lirad tha fallAwine:
Tel Zhaniermectale man system, itie reguired tha following:

a- Draw to scale 1:100 plan, elevation and side view showing the bracing system.

(15 %)

b- Calculate the applied loads assuming one meter between each two purlins. (5§ %)
c- Tabulate the factored design normal force, shearing force and bending
moment for the critical sections at a and b (case of loading is necessary). (10 %)
d- Design the fixed base at (a) assuming a suitable column dimensions. (20 %)

- et =t Ehy [ P [ H
g- csliimatz the .JL-'C:'.:EI":G

1, T PP} - '
iength of the column.

{07 0/
tQ\l— v"l'f




Question No. (6) (12 point)

The figures show the plan, section elevation and the stress distribution for a strip footing. The
allowable net soil pressure is 1.25 kg/cm® and the thickness of plain concrete=20 cm. The left

column is (30 x 40) cm, and both the middle and right columns are (30 x 70). You are required to:

(i) Determine the maximum negative moment in the span AB (4 point)

(ii) Check the shear stress at the right of the middle column (4 point)

(iii) Determine the reinforcement in the transfer direction under the right column (4 point)
70t 100t 120 t

t!\ B K C IT =70 cm
02 3.8m o 4.0m 1w
-— 9.0 m Al
F,=9.04 tm*
F, = 12.44t/m’

_.%_ ............... W P—— - 130m

Best of luck



Question No. (4) (16 point)

(a) Discuss in details the problems encountered with footing adjacent to property line showing

the different structural solutions (3 point)

(b) Given rectangular footing (4.5 x 2.5) m, the number of steel reinforcement in short direction
=42 ‘ﬁ’]s , the number of steel reinforcement in long direction of = 20 ﬁ? 16

Draw sectional elevation of the footing showing the bars distribution (3 point)

(c) Given the vertical load of 40 ¢cm square column = 100 t and the net allowable soil pressure
is 0.90 kg/cm®, Determine only the dimensions of the reinforced concrete footing and draw

section elevation of both the plain and reinforced footings if:

(i) the thickness of plain concrete = 20 cm (2 point)
(ii) the thickness of plain concrete = 50 cm (2 point)
(d) Using clear sketch, discuss how to check punching in raft foundation (3 point)

(e) Discuss in details how to design smell beams to resist:

(i) Differential settlement (ii) Lateral loads (3 point)

Question No. (5) (14 point)

The figure show;s the plan of two adjacent columns. The left column is (30 x 40) cm
and carries 70 t and the right column is (30 x 60) cm and carries 100 ton. The distance
center to center of columns is 3.74 m and the allowable net soil pressure is 1.00 kg/cm?.
Considering the projection of the footing of the outer face of the left column is 50 cm
and the thickness of plain concrete layer=20 cm.

Give complete design of the reinforced concrete combined footing for the two columns. (14 point)

70t 100t

3.74m



Question No. (2) (14 point)

For the shown forth piles cap if the safe pile load is 70 tons and pile diameter is 50 cm if
the column load is 280 tons check the safety for this pile caps

75m 10.80m
R

0.75 mI
0.75 m[

Question No. (3) (14 point)

(a) b) For the pile cape shown in figure (1), if the allowable pile load is 90 tons, the pile

IO.SO m
10.74 m

v

P>

0.75m (0.73m

diameter is 0.60 m and piles spacing is 1.50
1-Design the strap beam and internal cap (8 points)

2- Drawn a longitudinal and cross section of this beam with suitable scale (6 points)
Column 30x60 Column 40x120

p‘: 130 tons i / E 300 tons

E %50 m

F.go m 3.50m



Tanta University Foundations Engineering (1); CSE3214

Faculty of Engineering Term Exam, June. 2011
Structural Engineering Department Saturday 18/ 6 /2011
3v year Civil Engineering Allowable time: 3 hours

L1 ) O S\ S L - (i dadl - sl ¢

Answer all the following questions. (Exam mark =85)

Question No. (1) (15 point)

Use Clear sketches:

A. What are the different types of pile foundations?......................... (02 Points)
B. Some situations lead to the down drag on a pile. What are the precautions to be

taken iN SUCH CASEST......ccciiiiiiranniniiissiieisnnnnesresssssnstunsesssssnssancases (02 Points)
C. Discuss the defects due to construction technique in different types of piles.

........................................................ (02 Points)
1o SN SN S (RS (06 Points)

A bored pile, 750mm diameter and 12.0m long, is to be installed on a
site where two layers of clay exist:
Upper firm clay; 8.0m thick;
undrained shear strength = 50.0 kN/m?.
Lower stiff clay; 12.0m thick;
undrained shear strength = 120.0kN/m?.

Determine the working load the pile could support assuming the
following:
i)~ «a= 0.7 for firm clay and 0.5 for stiff clay ; N.=9
i) Factors of safety of 1.5 and 3.0 are applied to the shaft
load and base load respectively
iii) The top 1.0m of the firm clay is ignored due to

Clay / concrete shrinkage.
E. For the same ground conditions and assumptions described above, determine the
length of pile required to support a working load of 1200 kN........... (03 points)

Examiners; Prof. Mohamed A. Sakr; Ass. Prof. Mostafa A. El-Sawwaf & Ass. Prof.
Ashraf K. Nazir
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