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__| University _:Tanta

| Dept.: Structural Engrg. | Faculty: Engineering
Time aliowed: 7 hr.
Date: January 201!

g _ ; |
| Course: Design of steei structures (a) | Course code: CSE3124 |

]
Mote:

- It is allowed to use any tables or Epyptian Code of Praciice books,
- Any missing data may he reasonably assumed,

- Attempt ail questions. Max. Credit 100 o only.

- Number of examination pages: (4).

Question 1; : (25 %)

The steel skeleton of a vehicles-shed is built up of trusses type shown below. The
system shown is two-hinged truss at points C and D,
Given the following data, answer the required questions.

Data;
- Spacing between trusses =40m
- Own weight of steel structure = 30 Kg/m* of coverad area.
- Live load = 60 kg/m?
- Weight of cover = 20 kg/m?
- Neglect the effect of wind pressure.
- Use steel grade St37.
lﬂi nl
o (-" T
) 3,0 m
3.0
i 30m - 3,0 B 1,5 . 'r_i':'qefz 1_-5/_, ]"5.//.
Note: The cover is fixed at the bottom chord
Required:
1) Draw to sketch different views showing the arrangements of bracing
system. The length of the covered area is 200 m. (10%)
2) Calculate the design forces in marked members at joint A (5%)

3} Design an intermediate purlin as rolled steel section. (10%)



TANTA UNIVERSITY

FACULTY OF ENGINEERING

DEPARTMENT OF STRUCTURAL FNGINEERING o
EXAMINATION (THIRD YEAR) STUDENTS OF STRUCTURAL ENGINEERING futaday 2500 »

| |COURSE TITLE: DESIGN of REINFORCED CONCRETE STRUCTURES (2)a |COURSE CODE: CSE3123
|DATE: January - 2011 _ | TERM: FIRST | TOTAL ASSESSMENT MARKS: 75 !'Tfl".ﬂE ALLOWED: 4 hours
Systematic arrangement of calculations and clear neat drawings are essential. Any missing data

Problem # One ? (17Marks) L ) TRT‘:’&LNL PROBLEMS E

a.  Proof the code equation g,,= M, /2A0%te for the nominal ultimate torsional shear stress. What is the
meaning of the terms “Equivalent thin-walled tube™ in torsional analvsis? (3Marks)

b. Compare between shear and torsion with regard to: stress distribution, mode of failure, code
requirements. (3IMarks)

¢.  Draw the B.M.D, S.F.D and T.M.D for the beams shown in Fig.(1-a) under the given loads. (4Marks)

d.  Check design the section shown in Fig. (I-b) subjected to the following actions: M,= 400kN.m, Q.=

41]“’{:\?‘ M1||= LS30LN. m, el e
Materials: {,=40MPa, f,= 400MPa. (TMarks) | g 4pi2 Chpen stirrups
' P = 50KN | mm & 10 mm
e
w= BkBMT M= BN .mim
Mzyz= | 20kM.m S00mm ks 1 2iside
LA \l RI \I "'zuZ{l o
» A s i |
AN O e D FANS Fie. 1-b | H®16 ’
! Zm | 2m L dm | S na e—
| T . SR L )
Fig. 1-a Ty _‘\_'_-1-[]1_}]_1”” a5t
| Problem # Two | (6Marks) ' o /B2250>500mnn)

Fig. 2 shows layvout of a first floor resting on cight columns with arca of
8x0.6m. The panclled beams system is required to cover the floor using
the beam modules shown in figure. The slab is subjected to L.L= SkN/m”
and cover= 1.5kN/m’. The slab thickness is 100mm. Tt is required to
mike a complete design (design + drawing details) of the panelled beam
Byl only.

Materials: .= 230 Pa, f,.= 360MPa

TR N
Prablem # Three | 24Marks)

#.  Explain the concept of using the hollow-block slab systems? (3 arks)
b, Compare between the solid slabs, hollow block slahs, waffle slabs and flat slabs, with resard to: foad
transfer, economy and advantages. (3Marks) -
¢. Fig. 3 shows a structural plan of roof ABCD. The roof is resting
on the beams (AD and EF) and on the frames (EB and FC). The
slab AEFD is drepped 100mm. The hollow-block slah system is
required. The slabs is subjected to a live load = 6kN/m” and a
flooring cover= 1L.BKkN/m®. The cross section of all beams is
230=600mm. Materials: .= 40MPa, f.= 4MIMPa. It is reguired
to carry out the following;
i- Draw the B.M.D and S.F.D of critical strips. (3Marks)
ii~ Design the slabs at critical sections. Compute the width of the
solid parts due to the 8.F and B.ML (6Marks)
iii- Draw on plan the reinforcement details and the arrangement
of hollow blocks. (4¥arks)
iv- Compute the load acting on the supporting heam ET.
(30 arks)

1 P L () mem————
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— ; g i i _ i
E Problem # Four f (22Marks) T| : 4 2 :

{A) Fig. (4-a) shows part of a plan of a typical - T L _T _T
- floor of RC flat slab 36 * 40m consists of 23 panels I 'Li 3
each side 5 panels 7.2%8m cach panel and slah 7.2l | |
thickness 0.25m (1= 230mm) without drop panel i 1 o2

|

.r .

and with column head 1.50m=1.50m. The flat slab ¥ - B ol e e
is resting on square columns 0.5mx0.3m. The ‘ L !

marginal beams (.3mx0.9m are used at the outer 7 3ml! : :

edges of the flat slab, The flat slab is subjected to a : I :

unifﬂrmﬂl}' ultimate  (factorized) load, Wu= : | | :
20kN/m”, Materials: .= 25MPa, [= 360MPa I - B G e B —Il .
Using the empirical method of the Egyptian code of 1 | i
practice ECP203-2007 for desizn of flat slah, it is |
required to carry out the following:

I- Determine the critical bending moment in
column and field strips in long direction only. N .
(4Marks) -« M. pa B Bm

ti- Design the critical sections due to hending b1g. {4-a)
moment in column strip and field strips for
the intermediate panel C1 €2 C3 C4 only. e e
{'E'Mﬂrkg} SR [ Lim LT

Ui- Check one-way and two-way shear stresses ol [ s £ .
for the interior column C1 considering the e - Cglumn head
case of the total load only. (4Marks) ; | = B o

iv- Draw on plan the reinforcement details of the I v
column and field strips in the intermediate ' Dlumn C]
panel C1 C2 €3 C4 only. (4Marks) ; ;

{B) What will be the punching shear stresses if a s . _
large opening exists at a distance 0.4m from Bl o S i s

the edge of column head of the interior G £

column C1 in the previous problem, as shown .

in Fig. (4-b), and considering the case of total R

load only? And what will be the moment Fig, (4-b) Internal column C1 with large CRENig

transfer from the flat slab to the interual at 0.4m from the edge of the column head

column C1in this case? (SMarks)

|_Problem # Five | (12Marks)

a, Fig. 5 shows the expeeted cracks (1 to 14) on a beams and a cantilever under n different case of
loadings. What are the reasons of occurrence the cracks shown? How the Egyptian Code equations
resisting the cracks shown in case 6 of a corbel? What are the precautions of the reinforcement details
of the corbels” (8Marks) Jk = Q kN

|_\ It

w kMNim” | .
I i ; )
| - 4 LA T T ¥ b J b J ¥ 4 . _ I =
= P Ty L 5% 9ITT I A
g Rt N al N SN 1
s ¥ i3 T g N d
- L, 3 | | . | j_,-F""-L_\ -_— T o |
] LT 8 | L
j J I & & & & & & 1L t | T [
: L £ = L = I |
e o e TR ey — Rl 7 i
. Uplift loading w kNim® =
o Case 1: L/d=3 Case 3: Lid=35 Case 5: g/d = 3
Fig. 5 Case 2; L/d= 1.5 Case 4: Lid= 1.5 Case 6: a/d = 0,5

b.Compare between shallow and deep beams with regard to: strain distribution — limits aceording to the
following codes: ACEH (318-2005), ECP-203 2007, Canadian, Euro Code2, BS 8110 (97), What is your
opinion about the transition zonc from shallow to deep beams? (4Marks)

All the Best
Prof. Dr. Mohamed Kasem Prof. Dr. Tarek El-Shafiey

i



Tanta Department: Structural Engineering Faculty of
University Total Marks: 85 Marks Engineering
Year: Third Year (322> sy — A3 denia)

() Course Code: CSE3122

Course Title: Structure Analysis (3)
Allowed time: 3 hrs

Date: January, 2011 (First term)

.answer the following questions. - b. assume any missing da

No. of Pages: (2)

Remarks: (a ta)

Using the force method, draw the BM.D. for the given frame of constant 1 shown in Fig. (1).

4
t'm

\ -
Y

4m F 3'“]____'

Fig. 1 Fig. 2

| 2- Problem (2) 15 Marks:

Using the force method, draw the B.M.D. for the given frame of constant 1 shown in Fig. (2).

3- Problem (3) 20 Marks:
Using the force method, draw the B.M.D. for the given frame
roller at b shown in Fig. (3).

of constant 1 which hinged at a and




| 4- Problem (4) 15 Marks:

| Using the slope-deflection method, draw the B.M.D. for the given frame of variable I shown
in Fig.(4).

18t 18! at

‘lfg— l kL l illzl:!rul:lt__.

T

| 5- Problem (5) 15 Marks:

| Using the slope-deflection method, draw the BM.D. for the given frame bf constant 1 shown
in Fig.(5).

4t'm

TIIII‘L?J_‘_HIEI]
t -

l Fig.5 ‘
& .

Im 3m m Im

—— — — . ]

!

6- Problem (6) 15 Marks:

Using the moment distribution method, draw the B.M.D. for the given frame of variable 1
| shown in Fig. (6).

4Um
::t“ LS
: d 81 LA

Fig.6

Gm

With the best wishes

Course Examination Committec

Prot. Dr. Mohamed A. Kasem



. _ Page 2/ 4
Gluestion Z: {30 %)

Table (1) shows data given for truss members, By Using St. 52:

a- It is required to design these separate members (consider their connections as
welded ones),

b- Calculate the required welded lengths,

Table {1)
[ Member | Fy ] i'_LEm_J [ Lo [m] [ Lo, [m] | Twe
L a1 A — |
' 1 - 0 | 5 | - - | Top chord 4

7 o VO (R S
2 —|_5_|_ 5 |_5 ] 5 [T-:::pchﬁrd, Unequal angles |

L _J___|.__|__.__|__ spensgene -~ v ]
| 3 +3 T 4 | - T Bottom chord ]
S N R S A e A e
2 | © B 6 T ?_ = ] Diagonal member
—_ e e
- 5 —I_i12 T 4 4 4 | Bottom chord |
| | |
- ! J___l___L__J___ S __|
| Question 3: (12 %)

Fig. (2) shows the statical system of a part of an industriaj building. According to
the Egyptian Code of Practice, compute the effective buckling lengths for columns
1-2,2-3, 4-5, 8-7 and 7-8.

e=2.62cm %

€=234cm 4

Ay =374 cm? : AL =302 cm’
Upper chord Lower chord
o SR
/'h R\\,- /5}\/ /_\5/.':.\/'/ K . 25m
|
00 21 21
e 7 . : S 4 _T t}:/%
Fig. () (I T T 31 7
70 2 2] 21
|
i 4 6
L i, s

{=4000 ¢m ¢



Question 4:

Describe, with net sketches and without an
the following steel connections at Figures A, B,

Paoge 3/ 4

——r T

(25 %)

C.DandE:

P

/—T —-#gg:| g

y calculations, the straining action of

f s [
Li* P .

- ' HEB --
|

i
[

N

T

= -

gl
Eleuﬁ;ﬁ.‘?—ﬁn !

Plan

2. Bolted canne :-Hx‘.
(2 Boited connecton

i ] 1
-
g
L m|
"
I ]
T
i
"

N

1 Welded

P

Top cover plate

N1

T el

_F
+-.- e
J HEB280 f_

Elevation

/

supporting column

supporting beam

0l

ar :1"'/1' supported — —— - /r F:Il]ﬁ]JUI‘tEd l‘-'t?"{!'l'l \‘

ol beam b B

i / i (I h
a }

' o ¥

o 2

II M T e

s L
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Question 5: {20 %)

it is required to examine the foliowing statements by chaasing (v) or (%),
giving the reason for each choice.

i

8.

The theoretical value of the factor (G) for the fixed support is 0.0, while its
practical value in design equals to 1.0.

The effective buckling length factor (K) for columns in sidesway prevented rigid
frames is always greater than 1.0,

Among the SIB, IPE and HEB, the best suitable cross-section to be used with
columns and as beams subjected to double bending moments is the SIB.

Using LRFD method, the strength is considered to equal the nominal or
theoretical strength of the member multiplied by a resistance factor, which ia
nominally less than unity.

The vertical and horizontal loads in the plane of the main system are carried by
the bracing systems, while the lateral loads are carried by the main system.

A tension member with holes can possibly fail by vielding at the net section
through holes.

For a diagonal zero member with a length of 3ms with a bolted connection
(¢ =16mm), the best design cross-section is one angle 75=x75x 8.

The unfactored yielding strength of the tension member which composed of two
back-to-back angles 100x100 %10, given that the steel is St44, is 107,52t

The minimum angle feqg that can be connected using the bolt M24 is 60«60 %6 .

10. The maximum slenderness ratio (4, ) for a long compression member made of

St 37 which has a critical buckling stress { F,) of 0.497#/cm2 is 143.95.

Best wishes, Prof, Dr. Mohamed Dabaon and Exam. Commitieg
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Tanta ; Department: Srryctural Engingering Faculey of
University =00 it Total Marks: 75 Marks Engineering
AR o

Course Title: Soil Mechanics (3 Course Code: CSE3123 © o years 3™ Strustural Eng.

Digte: 23 January 2011 (First term) Allowed time: 3 s Mo, of Pagas: {4)
o o —

o |
«  Assume any missing data
s Answers should be supparted by gketches |

Question Number (1) (15 Marks)
a) What is the main goal of soil exploration? (3 Marks)
by What are the different steps of a soil exploration program. (3 Marks}
oy What are the methods adopted for measuring the field density of soil. (4 Marks]
d) Discuss with clear sketches the penctration esting of the soil in the [eld, what are the |

applications of such tests in engineering praclice. {5 Marks)

Ouestion Number 2} (15 Marks)

a) What are the main differences between consolidation and compaction of soil? {1 Marks)

) State the main differences hetween the standard and the modified procior tests. {1 Marks)

¢y Summarize with clear sketches some of the geotechnical anplications in which the surface
compaction can be used. {2 marks)

d) Describe briefly using clear sketches how o assess the maximum dry density ol compacted

sand in the field using the sand cone device. {2 dWlarks)

¢} ’Yh_f:.t‘iﬂwﬂﬂz;—ﬂfﬂtﬂ?E?@éﬂi‘r_ﬂ.nﬁ.lﬁw_f.tﬂ O .
We % 4 5 i 8 10 12
_ TI_,HEE' Sy T o BT — 1 w5

.ﬂ
-3
-]
oy
|
e
~|
fun]

| —
i)
L
ol

| =
e
i
)
L

1t is required o

e Plot the moisture-dry density Curve, and then determine the pptimum moisture
content “O.M.C” if the specific gravity of the tested soil equals 2.63.

o Comment on the curve behaviour using the interpretation of the compaction theory,

e On the same axes, plot the curves of 80% and 90% degrees of saturation.

f) Tor the previous aroblens predict the expected field density of a sub-base layer of the same

soil if the supplied ficld water content is 18% and the required compaction gfficiency must

not be less than 96%. (3 Marks)

Ouestion Nustber (&3] (15 Marks)

21 The following Figure (1) chows lwo cases of retaining walls that are retaining a rovach §ill
: £ g app
of a bridge. 'The approach fill is sand with = 2.0 v and o7 of 33% Calculate the earth
pressures distributions on vertical line AB incases 1 and 2. (5 Marks)

P.T.0. Page: |4



Sridge Grovnd Bridge Ground

Sleb g Surface _ Sleb e Surface o
I SR o 1 = S
= 4
e B R ey E
| Approach o Approach
Retaining | | Fill - Sand Retaining | | Fiil - Sand
Vall - Wall = |

Figure (1)

b) For the given retaining wall channel (Figure 1), ealeulate: (1 Marks)
{1 Factor of Safety against sliding in case of the channel is emply (4 Marks)
(11 Factor of safety against overtumine in case the channe! is full of water (4 Marks)

= f=3 £ f= }
(IIT}  The stress uncler the base in case the channel is full of water. {2 Marks)
2t/m°
[ e A

"iﬁr_'l F

pEa 3.00
v =180 t/'m

b=35" |

= i 5 .00
AN B = [90 t/m
— L—

Figure ()

Question Number (4) {15 Marks)

a) An infinite slope exists at an angle "B" o the horizontal in a clay soil having a unit weight
"' and effective strength parameters "¢’ " and "o' ", Derive an expression for the factor of
safely against failure slong a shallow slip plane parallel 1o the ground surface. {3 Marks)

PT.O. Page: 2 /4

———— |




Re-derive the previous expression for the case ifa ground water surface exists at the slope
surfice. {3 Marks)

¢)  Use the expression derived in (a) to find the maximum stahje slope where ¢' =, @' = 20°
and ¥ = 19 kN/m'. (2 Marks)

d) The factor of safety of the clay cuttin g shown in Figure (3) is considered inadequate, Hengce,
in order to increase it, the cross section is to be altered by removing part of the sail as

shown. Determine the percentage increase in the factor of safety. (Neglect the tension crack

[ zone}, (5 Marks)
|' e} Ifthe slope described in (d} is still unsafe, show, ysin g clear sketches, how 1o protect this
slope against failure. {2 Marks)

Area of section = 38, Tme
Centraid of section at 5
7= 1B 5kN/m3

€, = 20khim®

TN
/r’ y.\“'\\.\\\

Figure (3)

Question Number (5 (15 Marks)

a) Explain the effect of the ground water table on bearing capacily of soil in cases of
(1) sand (11} clay {3 Marks)
b) Explain using sketches the concept of floating foundations (3 Marks)
¢) Consider the site shown in Fi gure (4). The soil in the site {g characterized as sand with ‘
[ unit weight of 18 kN/m®, The groundwater level is at 1.5 m below ground surface, A
footing load test is carried out on Footing A (1mx1m) at the ground surface. Based
on the test, the ultimate load on Footing A is 290 kN. Calculate the maximum
allowable load (P) in kN on Footing B (2.5mx2.5m) in the same site using factor of
safcty of 3, (9 Marks)
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Answer the following questions . answers should be supported by sketches

|

Problem number (1) {17.0 kMarks)

For the shown combined footing shawn in the figure, find out the bending moment using elastic line
method. If the following data is kown:- the thickness of the fooling = 1.25 m

e Elastic modulus of reinforced concrete=2x10" t/m’  -Correeted sub grade reaction of soil = 2.00 kg/em’

N N AN

100 tons 175 tons 110 tons

3.75 ) 3.75 1.75

SO A e

Page: | /3
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Problem number (2) (16.5 Marks)

(1) what are the different material of facing and tie elements used in the reinforced earth retaining walls?

[ (4.5 Marks)

‘ (b} For the shown reinforced earth retaining wall shown in figure 2, find out the required dimensions for

ties and design the reinforced conerete facing elements, If the used fill i sand {p =30 7, v = .80

o ! e ] . ' ' &5 .
vm” and the L.L = 1,00 t/im* ) and ties are made of steel with width 70 mm and allowable stress is

1400 kgfem”

(12 Marks)

square R.C

Figure 2

‘ Question number (3) (2.0 Marks)

‘ aj Discuss the different factors affect the coeffecien of subgrade reaction? {3 Marks)

) Detine the coefficcit of subgade reaction, show the method of estimation ils value in feiled and pive

the shape of expected retation. (3 Marks)

‘ ¢) Using clear sketech show the methods of estimating the total settlement of clayey laver under

uniform pressure. (3 Marks)




Problem number (4) {21.0 Marks)

a) Using clear sketches, discuss the difference between friction and bearing piles (3 Marks)
b} Draw the stress distribution along the surface area of friction pile. {3 Marks)
¢ ¢) The figure shows the dimensions of a rafi A B
foundation over piles for a residential building, C ® O O C e O ;i ED
The total load of the structure = 4400 ¢ acting ©C 0 O O 0 O O
in the lefl top quarter with ¢x = 0.3 m and e, = © 0 O O O O O90n
0.20 m, The acting moment on the raft due 1o | G O 60 0 0 0 O
considering the lateral loads in v direction = = G] L f}' S O; e i
750 tm. If the pile diameter and spacing are |~——_ o L
0.80 m and 2.0 m respectively.
i
| (1) Determine the maximum load in the piles under vertical loads only. {5 Marks)
{11) Determine the [oads in the black piles (A, B, and C ) under lateral loads. {5 Marks)
{ii)Determine the maximum and the minimum loads in the piles under vertical i
loads only if the black piles (A, B and C) were broken during the construction, (5 Marks) |
- a) Using clear sketches, illustrate the difference between the strap and strip footing. (3 Marks

: Problem number {5) {21.5 Marks)
b} State how te check the stability of isolated footing subjected to vertical and lateral loads (2.5 Magks)

T . . . . L 1atm
| ¢) The figure shows the dimensions of the raft foundation D t —"""'"""4,[: i
;i for a residential building. The total load of the structure b
: i : hY
15 6500 1 acting in the right bottom quarter withe, = 0.15 m
and e, = (.25 m. The acting moment on the raft due to considering 20.0 m
5 {
the lateral loads in x direction = 640 tm. N
{consider 1,, for¥ is negative) A \___.___ B
i, ﬂ (i L L
{1} Determine the stresses under the raft foundation at point (B33, (C)
under vertical loads only. (8.0 Marks)
{il} Determine the stresses under the ralt foundation at point (A), (D}
under both vertical and lateral loads (8.0 Marks)
(ol ) ]
Page: 3.3
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Course Title; Theory of plates and shells Course Code; CSE3130 Year: 3" year structures
Diate: 25/1/ 2011 (First term) Term Exam Three hours

Answer All questions (Assurme any missing data and use neat sketches):

Q1)

a) What are the main assumptions of small-deflection theory?. Explain briefly cach
assumption?

b) Write down the strain curvature relationships of plate elements?

c) Write down the relationships used to calculate the stresses (., 0, and t,,) in plate
elements?

Q2)

a) What are the main stress resultants acting on plate Llements“?‘ Draw a sketch showing these
stress resultants?

b) Derive the equations used to calculate the stress resultants acting on a plate element using
the stresses (6,, 6, and 1,,)?

Q3) Determine the deflection, maximum deflection and maximum bending stresses (5,, 6,)
in the shown simply supported piate along the long directions only. The plate is subjected to
uniform a sign curve pressure p = p;, sin {my/b), where p, is the peak stress at mid-plale that is
equa to 1. 7tﬁcm Assume that the plate is narrow (a>>>b). The plate Young's modulus (E)
is 2000t/cm? and Poisson's ratio (u} 15 0.3, .

e

N

b=80cm o

a=800cm

Q4) Using the approximate solutions of rectangular plates, determine the maximum
uniformly distributed load that can be carried by a iu]ly fixed-ended rectangular plate
(2Zm=3m). The plate h'15 a Young's modulus (E) of 2000t/cm®, Poisson's ratio (v) is 0.3, yield
stress (6,) of 3.6 t/lem” and has a thickness of Sem. Dalmmm the maximum deflection
corresponding to that load?

Given: Mp=(- im)pblfmm“} M =(1/8)pb*(3-+da*), M, —{ /24)pb”,
M= 0.009pb*(142a%+ o*) and wn=0.032(1-v jpb“f[(u o )(Et )]



(J53) a) Drive the expression of Ng = [ f (P .cos® + Pysin®) sin® do + C]

ro 5in

b) The hall shown in Figure (1) is covered by opened spherical shell of radius of 10.0 m with the

dimensions shown in the Figure.
V- Calculate and draw the stress resultants in the sphencal shell (N¢ and N8) due to own

weight g = 0.5 t per square meter of surface area and the load G=2 t/m

Y- Calculate the forees in the upper and lower ring beams.
G t'm G t'm

. g tim2
o t/m2

(Q0) For the conical shell shown in Figure, il is required to caleulate and draw the stress resultants in the
spherical shell (Ns and N8) due to own weight g = 0.5 t per squarc meter of surface arca

,‘4\ &
i 5
! s 5m
- i R w
; = T
; 5m
1
i 30 v
!
10m ! 10m

b A

F 3
w
£ 3

Np =—— { | mr(Pocos®+ Pysin®) sin®dd + C

[l o
Tz Sin= Q@

ﬁ + ﬁ = —P Ne = o f_ﬁP cosO + P, sin®)5 ds + ]
T T

| 58 B
Course Examination Committee  Associate Professor Ehab Ellobody and D, Omnia Kharoob
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