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 Course Title: Design of Metallic Structures Course Code; CSE3124 Year: 2™

i rate: Jameary 2010 (Firs term) Allowed time: 2 bos Mo, of Pege-t (3)

‘ Remarks: 1- [ is allowed 1o use any tables or Egvptian Code of Practice baoks, 2- Anymissinzdaa
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a 1) The steel skeleton of a car shed is built up of trusses type shown below. The system ‘

i snown is a douisls cantilever truss supported on a fixed column {a-b-c-d, !

[ Given the following cata, answer the required guestions. |

i Data;

| |

1 - Spacing betwaen frusses = 5.0 m .

%! - Own weght of steel structure = 0.35 kN/m? of covered area, ‘

| - Live load = 0.8 kiN/m?

! - Weight of cover = 0.20 kN/m*

I - Use steel grade $t37.

i _

i ) Steel sheet of .20 kN/m® |

; :ﬁ:’({;—_“_—'—

-

el

' ‘ Required details (D1) | !

il = 5

I ey ; '

' - a 2.0=18r | ‘
| 7 9x20=18m -

G S %

Fig. (1)

I Required: '

i a) Draw with suitatla szale different views show:ng the arrangements of bracing syste m: .

1 The length of the covered area is 30.0 m. (20 %)

i b} Calculate the desigr forces in marked members at Detall (D1). (Do not design the

i altachad members). Neglect wind load, {12 %) |

i ©) Design an intermeadiate purlin as rolled steel section. {12 %) !

I di By assuming truss members at required detail (D1), draw to scale 1:10 this detail (121"

1 of Fig. (1). (16 %) i
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2; The following table shows DL L and W.L. By calcufating the design_ultimat:
forces of the fellowing separate truss members, design the members as roljod
steel sections taken into consideration that all the members are connected with
the gussel platss with ordinary bolts M16 mm. Galculate, also, the number of
bolts required for cennecting the following separated members with there gusset
plates. (30%)

i
B

i

l'l T _.-__;__r.=== S ; i : S
. | member| Ot | Eb oL tength | L | 7 | notes

I R g Lalm] | [m] | [m] ]
A I 70 8.0 3.0 5.0 5.0 | 10.0] upper
| (cempy | comp.) | (comp.) _ chord |
B F 2 I an 10.0 2.0 5.0 50 | 50 lower
J —————j (ecmp) | (comp.} | (comp.) | chord |
/A 20 9.0 50 | 7.0 - - Vertical |
E| . __|| {tension} | (tension) itension) - o =0 o
B | 4 5.0 6.0 10.0 5.0 - - | horizontal
|l (tension) | (tensior) | (tension) |
W5 | Zero | Zero Zero 40 [ 7 71 -]
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3. The following drewing is a splice in a compression member with variable cross-section,
It is required to calculate the number of connected bolts Nats Naz and Naa,
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4 Without calcuiations, discuss the straining actions ¢ the foliowlng connections:

‘a) (20%)
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Tanta ﬁf’é Department: Structural Engineering Faculty of
University 77 R Total Marks: 75 Marks ' Engineering
1| Course Title: Soil Mechanics (3) Course Code; CSE3125 Year: 3™ Structural Eng.
Drate: 31 January 2030 (First term) Allowed time: 3 hrs No. of Pages: {(3)

®*  Assume any missing data
*  Answers should be supported by sketches

Question Number (1) (1% Marks)

a) What is the main goal of compacting soil? {3 Merks)

l b) Describe briedly using clear sketches how to assess the meaximum dry density of compected
sand in the field using the sand cone device. {3 Merks)

|
I ¢) State the main differences between the standard and the modified proctor tests. {3 Marks)

' d) Discuss the main [actors that affect the soil compaction. (3 Marks)
| ¢ The following results were obtained using a standard proctor test: _ {7 Metks)
‘ Moisture content (%) 3 8 | 10 13 | 16 | 19 |
; Bulk density (Mg/m™) | 1.87 | 2.04 ‘ 213 | 220 | 216 | 2.09 |

If the specific gravity of the tested soil is 2.70, it is required to:

density and optimum moisture content.

i

On the same axes, draw the curves for zero and 5 per cent air voids, and determine the air-
voids content at maximum dry density.

| 3. Under fleld conditions variations in the applied compaction effect may cause the air-veid

' content to vary by =2 per cent. Also, the ficld moisture content may vary above and be ow
the optimurn value by 3 per cent. Indicate, therefore, the range of dry densities that may be
h'- found after compaction in the field.

rf
f
i
I. Draw the graph of dry densitv against moisture content and determine the maximum diy )

1
I Quastion Numnber (2) (19 Muariks)

b} For the reinforeed conerete retaining wall shown in Fig. (1}, itis required to:- (14 Marks)
1. Check the stubilivy of this wall, if the allowable bearing capacity for the supporting soil is

E': a) Draw net skeches showing the details of reinforcement for counter-fort wall, (5 Merks)

13 kN/m?.
Find out the required reinforcement for the wall and base.
} . Draw 1o scele 1/25 the cross section of this wall showing the arrangement »f the

sz
Lad b3

reinforcement.
! Ouestion Number (3) (19 Marks)
a) Explain the factors affecting the bearing capacity of soil. (4 Mirks)

b) Explain the effect of the ground water table on bearing capacity of soil in cases of:
(i) sand. (it} clay. (4 Mirks)
P.T.0. Pag:: | /3
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)

a)

b)

¢)

d)

Explain using sketches the concept of floating foundations, (3 Muirks)

Find the maximum allowable load (P} to achieve factor of safety of 3 under square tooting

shown in Fig. (2). (8 Merks)
Ouestion Number i} (18 Marks)

An infinite slope exists at an angle "B” to the hotizontal in a clay soil having a unit wei aht
"' and effective strength parameters "¢ " and "o'", Derive an expression for the factor of
safety against failare along a shallow slip plane parallel to the ground surface. (4 Merks)

Use the expression derived in (a) to find the maximum stable slope where ¢' = (0, o' = 20°
and v = 19 kN/m®. (2 Merks)
Fig. (3} shows the section through a cutting in clay, ABC is 2 trial slip surface and CD is an
assumed tension crack, 4.5 m deep. The area ABCDE is 152 m? and its centroid is at €, The
crest of the slope shall be loaded by a live load of 20 kN/m? as shown in figure. The density
of the soil is 1.92 vm? and its cohesion is 43 KN/m®. Find the factor of safety against a slip
along the surface ABC. (8 Merks)

I[T'the slope described i {c} is unsafe. show, using clear sketches, how to protect this slope
against failure. (4 Merks)
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P.C. footingd X 3 l

v=1.7 thn?
& =350 20m
Sand x
G. W L. l
v= 1.8 t'm’ Drained Shear Strength Parameters
g,,= 12t'm?*  ¢’=3 v/m?
Clay =200 _
Fig. (2)
R
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gm d % 9 , 20 kN/m*
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Fig. (3)
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Taata . Diepartment: Structural Engineering Fiou! fy of
University . Tetal Marks: 835 Marks Eagineering
Course Title: Structure Analysis (3)(1)  Course Code: CSE3122 Year: Third Year (5o dad'/ 5 2050 )
Date: Javmary, 2010 (First term) Allowed fimie: 3 hrs Mo, of Pages: (2)

| Remarks: (a .answer the following questions. - b, assume any missing data.)

.

Q1) Problem (1) 12 Marks:
For the given sictically indeterminate beam of constant T shown in Fig, (1}, using the lor 2 |
method draw the B.M.D, and find the vertical deflection of the intermediate hinge ¢ i7 El= {
10000 tan” |

|

E Bl it'm |
e g : N 33 :

i ia;[}..l. = = l picy ? d—E Fig. 1 |
B L 2m 4m s ¢

2~ Probiem (7)) 13 Marks:

Using the foree method, draw the B.M.D. and S.F.D. for the statically indeterminate Rap 2

hinged af a and Jxed at b given in Fig, (2). z
; i
|
41_ 4t
su“.r‘rrrri—.t‘l:'“;—rrr‘ b
15t Ve CREEI | 4t/m j
‘ Im [ '--elll I
e : (i
E El=const.
1 dm
J 4m El=const. l
a a :}, b.
23, i
im__ &m L2m : 4m 4m RIRE 1 e
Fig, 2 Fig, 3

3- Problem (3) 13 Marks:

i For the statically indeterminate frame hinged a2 a and fixed al b given in Fig.(3), draw the
| B.V.D due to the applied loads using the force method, also find the vertical deflection of'th = |
| intermediate hinge ¢ if El= 10000 tm® | I

P.T.0. Fage: 1 /2
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Jr-I- Proklem (4) 12 Marks:

¢ Using the slope-defizction method, draw the B D. for the given frame of variable | show
| in Fig.(4)

| 9t ot
I l 2ifm
g 1 o
J 7 31 d 41 PN
O H
J Fig.4
b
m 2m 21'\.1'74’*T fm
e - ——

| 5- Problem (5) 18 Marks:

IF Using the slope deflzction method, draw the B.M.D. for the given frame of variable I shaw
m Fig.(5).

ot gt
2t'm
- 4 ; J 1 O L T.T1 ¢
e 47 d ] | Fa
fm 31 . _
Fig.5
b
Im  Xm __IE’:: Gin

| 6- Problem (6) 15 Marks:

I
| Using the moment distribution method, draw the B.M.D. and S.FD. for the given frame « f
{ constent | showt. in Fig, (6).
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Structural Engineering Department % ?%. Faculiy of

Total Marks: 85 Marks i _3,-3 Engincering
Course Title: Soil-Structure Interaction Course Code: CSE3127 Year; 3
Date; February 2 2010 (First term) Allowed time: 3 hrs (Term Exam) No. of Pages: {2)

Answer the following questions ... answers should be supported by sketches

| Problem number (1) (21.0 Marks) |
a) Discuss the different equations used to estimate the consolidation settiement depending on
its stress history 7 (4.0 Marks)
b) Discuss the different equations used to estimate the consolidation settlement depending on
its stress history 7 (4.0 Marks)
i ¢) For the shown combined footing, if the elastic modulus of reinforced conerete
= 2x10 ® t/m* and the uncorrected sub grade reaction of soil = 2.00 kgfem®;
find out the bending moment using elastic line method (13.0 Marksj
T !
2.00 ! : BNSAN
J’ ] 160 tons 110 tons

<+ 1.50 -—»= 30— s 150 &
Prnhiem number (2} (21.5 Muarks)
u a) Show different material of facing clements used in the reinforced earth retaining walls? (3.5 Marks)

b) For the shown reinforced earth retaining wall, find out the required dmmnsmns for ties -
and design the facing elements. If the used fill 18 sand ( ¢ =30 ,y=1.80t/m } and

ties are steel with width 50 mm and allowable stress is 2000 kg/em”. (IEI'.L} Marks
i o | 1.00 [ .
05125 03t -

Reclangular R C element 7 g

H
1.00

E 1 ]
1,00
1.00

PN |

|
¢} A new building is constructed on a saturated clay lzyer. A sample of this clay is obtained
from depth of 5.00 below the existing (G.L) and tested, the following results are obtainad i

|[Pressure.kPa | 20 | 40 | 80 | 160 | 320 | 640 | 1280 | 320 | 80 | 20 0
Voids ratio | ¢ ID 953 0948 | 0. 09381092 | 0.878 | 0. '}"8{)__ 0.691 | 0.791 | 0.754 | 0.791 | 0.89
Ifa bmtdm{: give uniform pressure of 325 kN/m” on area of (10x10)m:

I'ind out the preconsolidated. pressure and estimate the consolidation settlement
of this building. (8.0 Marks)

i PTO, i Page: 172




Problem_number (3) . {21.0 Marks)

?; a) Using clear sketches, illusirate the difference between the strap footing and
combined footing. (4.0 dMarks)

i b} Draw the stress distribution under isolated footing due to vertical and lateral loads.
State how to check the stability of such footing. (4.0 Maiks)
¢) Figure 1 shows the dimensions of a raft foundation over piles for a residential
] building. The total load of the structure = 2000.0 1 acting in the left bottom quarter
' with e, = 0.2 m and e, = 0.25 m. The acting moment on the raft due to considering
the lateral loads in v direction = 1200 tm, If the pile diameter and spacing are 0.80
m and 2.0 m respectively.

(i} Determine the maximum and minimum loads in the piles. (8.0 Marks)

|
loads in the piles if one of the them was broken during the construction. (5.0 Marks)

/{:::

/ E

O 9.0

Figure 1 !

Igure o g .!
é}__c} 58

D QO 0
o0 000

H
|
(1) State only without caleulations how to determine the maximum and the minimum
i

r’

:I
1
| Brobiem aumber (43 (21.5 Marks)

a) Using clear sketches, discuss the difference between friction and bearing piles. (3.5 Mar]mj

b) The figure shows the dimensions of the raft foundation for a residential building.
The total load of the structure = 8000.0 t acting in the left bottom gquarter with e,
=025 m and e, = 0.20 m. The acting moment on the rait due to considering the

| lateral loads in x direction = B00 tm. Determine the stresses under the raft

Toundation at point (A), (C) and (I}

(t) under vertical loads only (9.0 Marks)

i
g

(i1} under both vertical and lateral loads (9.0 Mar ks

- 30.0 m -

Figure 2 _ 1)3,[} -
|
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Tanls £| . Department: Structural Engineering . Faculty of
University 2 Total Marks: 85 Marks Lhginecring
| Course Title: Theory of Platws and Shells Course Code; CSE3130 Year: 3
! Date: Feb, 2™ 2010 {First torm) Aliraed Lime; 3 hrs Mooof Pages: (20 |

¢ Remarks: (answer the rollowing guestions, . assume any missing data. .. answers should be supported oy
¢ skerches. . ete)

Froblem No. 1 (35 Marks)

The hall shown in Figure (1} is covered by a cone which is supported on a spherical shell of radius

m of 20.0 m with the dimensions shown in the Figure.

| I- Calculate and draw the stress resultants in the conc (Ns and NO } and the part of the spher
(Nd and Nt ) due 1o own weight g = 400 kg per square meter of surface area,

2- Caleulate the forces in the ring beams No. 1 & 2 and 3.

{INegleel the weight of the posts and ring beams)

Problem No. 2 (35 Marks)

The arcular plate shown in Figure (2) is fixed at the outer edge and has an opening of radins

(b=Zm) and is subjected t radial moment Mr = 10 m.1/m acting on the free edge of the spening,
- Dirive an expression for Mr and Mt assuming that (L = 0.0} for simplification.
2- [rraw the disuibution of Mr and Mt
d- Find the maximum deflection of the plate.

Problem WNo. 3 (15 Marks)

For the circular plates shown in Figures (3) and (4)
1= Write the appropriate expressions [or the shearing force Q
2~ Write the relations that can be used to get the constants of integration.

Ng= 2
|
i

2acvg Sint @

| No=—2| [ 1n(B cos® +Pysin®)sing do + C|
f Ngp N&
D R g
L T
A =5—_:3 [J(P cos@+ P, sin®)S ds + ¢}

Ve < D [E‘J 4, d.m]
S 1 " ar
O SR Page: | /)
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|7,‘am':a Universily 13 Firal Exam
| Faculty of Engineering Aol 20392010
Public Works Department Time: 3 hours

e R e g
3" Year, Civil Engineering

R _Traffic an¢ Transportation Engineering _
| * Try all questions, if possible * Assume reasonably any miss ing data
*Use clear and net sketches to illustrate your answers as much as you can

) Balally Aualal) cibistally Joliall o1 5ty ey

Question (1)
a. Write briefly what is meant by the following terms:

i. Free flow speed 2. Space mean spead

3. Time mear speed 4. Jam density

5. Saturation Flow 6. Meving car method

7. Flow-dznsity model 8. Cycle Time

9. Running speed 10. Overall speed (1} Marks)

b. For the following O\D matrix given bzlow;
Determine the future tripe distribution between the different zones (future GD
matrix) using the average factor method

B 1 |2 3 | 4 P.P FP |
0 100 | 300 | 200 600 | 1200
2 100 [ 0 [ 200 T 100 400 | 2000
' | 200 | 0 | 300 800 | 2400 |
1100 | 300 | o0 600 | 600 |
PA | 600 | 400 | 800 | 600

=
I
¥
!

i a & EEAT
s
|
|
S|E
el

FA [ 900 | 1200 | 3200 900 L
Where:
P.P = Przsent Production
I.P = Fature Production f
P.A = Present Attraction |
F.A = Future Atiraction (1€ Marks) |
i
¢ In stream o vehicles 30% of the vehicles travel at a constant speed of 60 kpk, 30% at |
%so.nstam speec of 80 kph anc 40% of the vehicles travel at a constant speed of 00 kph. |
| An observer tavelling at a constant speed of 70 kph with the stream over 3 | :ngth of
|5.0Km is pasted by 17 vehicles more than he passes. When the observer travel: aguinst !
!thr::. siream at the same speed and over the same length of highway, the nunber of
| vehicles met azz 303. How many vehicles travelling at 100 kph pass the observi r, while

he travels with stream? {5 vlarks)

e
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# Design the signalized litersection shown in the figure below if the fellewing daty

. [ Nem ] _Sowli | g T West 7]
| Gradieni | “&%__:;@r—z:a = s
_Lefidum | 35— e, 09
F__Rie-ﬁt:fﬂz__._l,:LQ%__.J___%__' 3% 5%
S S = T
T 7 I 7 |

It is requirsd to calculate the saturation flow for each approach tating intc
{ consideration the corrections, Calculate the optimum cycle time and the gree tirae for-
| each approach at the intersection. Sketch the timing diagrams for this i arsection
iIJ Assuyme starting delay of three-second per phase. Assume that the truck is equivalant tc
(3.0 P.C.U and bus is equivalent to 2,5 P.C.U. (15 Marks) |

|

North

| South .
'b. An intersection is controlled by four-phase traffic signals, with a cycle 1ime o1 100
seC. The vdlu: of lost time ber green time of 2 sec is assumed. Saturation flows on all
approaches arz identical, but the maximum traffic flows on two of the phases ;e twice

| the maximums traffic flows in the remaining two phases, Determine the acti g] green
| times for each phase of this intersection. (S larks) |

J'e A section of hi ghway is known to have a free-flow speed of 90 Kmvhr and capacity ;lf
1 0f 3300 veh./br. In g given hour, 2100 vehicles were counted at a specified o.nt along |
i"this highway cection. What would you estimate the space-mean speed of these veh cles ]
' to be? 3 Marks)

i




T e vamﬁé%z gy )
Question (3)

The following table gives the particulars collected for a section of road 0.7 K lons
| during the course of moving car observer method for overall traffic streax: volurie and
rspeed caleulations. The equivalent factors for the truck and bus are 3. and 2.5,
respeciively. Calculate the journey and running speed of flow. {20 Marks,

From Fast {0 West

Hun runming | Delays ,__ Vehicles met with __|_V¥ehicles in the same W;%i
Number Time {sec) {sec) Car | Track Bus Overtaking Overtaken
L 1 64 ] 4 | 11 9 - ! 0
S N - T O _9 0 2 :
3| 68 | = 19 5 i1 i ]
4 64 4 14 2 4 | 1 { e
1 L _ﬂﬂ_ 3 . 0 | 11 | 0 - i |
6 | 66 b 8 Loa T 2 l ]
From West 13 East ) ) -
Fun | Fanning Delays —[_.,, \-’Tahches- met with | Vehicles in the same waz]!
| Number § Time {sec) | (sec) Car Truck Bus Overtaking Dver’taken_f
1 69 6| 10 | ¢ 3 . [ 1
ekl 8 5 172 ¢ 2l W 0o
3 @8 1 T I I
. S - 6 7 & ! 2 0
5 X 4 3 ¢ 1 1 i 1
seloal B0 ] 6 T T] G s : 0
GOOD LUCK

Dr. Islam Abu El- Naga
Wim%%— L a—————
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TANTA UNIVERSITY
FACULTY OF ENGINEERING
DEPARTMENT OF STRUCTURAL ENGINEERING

" EXAMINATION (THIRD YEAR) STUDENTS OF STRUCTURAL ENGINEERING 53:aadaiy 4453 4

] |ct;-'scs.£ TITLE: DESIGN OF REINFORCED CONCRETE STRUCTURES (1} a |COURSE CODE: CSE312:

\DATE: January - 2010 | TERM. FIRST | TOTAL ASSESSMENT MARKS: 75 TIME ALLOWED: 4 hours |

Systematic arranzement of calculations and clear neat drawings are essential. Any missing data can be
reasonably assumed. The exam consisis of FIVE questions in three pages.
For all problems consider; fou= 40MPa, f,= 400MPa for main RFT

[_Problem # One | (17Marks) L TRY ALL PROBLEMS }

a.Define the statically determinate and statically indeterminate torsion, whose of them is more dangerous and
why? {(2Marks)

b.Compare between failure modes of a beam subjected to: (flexure and shear) or (flexure, shear ;ind torsion} or
(torsion oanly). Whose of them is more dangerous and why? (4Marks)

¢.Calculate the minimum stirrups for a beam cross-section 500=800mm subjected to shear and torsion. Consider
the area of stirrups are equally for shear and torsion and fy.sir= 360MPa, (3Marks)

d.Draw the BM.ID, S.F.D and T.M.D (if exist) for the main and secondary beams AR and CID shown in
Figs.(1-a and 1-b) at critical cases (neglect the beam own weight), g= dead load, p=live load. (3Marks)

Py= 90kN

Plan
: : : : ; g | tg
e.Figure 2 shows ihe critical section of & beam subiected to an ultimate torsional =
moment M,,= 180kIN.m. It is required 1o carry out the following: 5 — L‘E?,
i Calculate the needed torsion reinforcement. (3Marks) \E
il. Reinforcement details in cross section. (2Marks) Fig. 2 &
! Problem # Two | (6Marks) !
: . ) : 350mm 400
Figure 3 shows layout of a first floor resting on eight columns with area of — e —

12x14.4m, The panelled beams system is required to cover the floor usin%

the beam modules shown in figure. The slab is subjected to L.L= 6kN/m

and cover= 1.3kN/m’. The slab thickness is 100mm. It is required to make a T
complete design (design + drawing details) of the panelled beam B1 only. .

Problem # Three (22Marks)

a.Compare between waffle and two-way ribbed slabs. (2Marks)

b.Why the depth of ribs in one-way hollow-block slab systems is taken as |
beams, whereas the bending moment is taken as solid slabs? Why the
hollow-block slab system is not efficient in cantilever slabs? (AdLarks) F

¢.Figure 4 shows sauctural plan of a roof ABCB with cantilevers. The roof
is rest on four beams that supporled on four columnps. The hollow-block
slab system is required. The slab is subjected to live load = 4kN/m” and flooring cover= 1.3kN/m”. The cross
section of all beams is 250x700mm. 1t is required to carry out the following:

i- Draw B.M.D and $.F.I) of critical strips. (4Marks)

11- Design the slabs at critical sections. Catculate the width of solid part due to shear and moment. | 6Marks)

PO sy



iii-Draw to scale 1:50 the plan and needed ecross sections & *""|.J I B
showing the reinforcement details and arrangement of hollow ’ i
blocks. (3Marks) Ec ;

iv-Calculate the loads carried by the supporting beam GFJ. * EFE_ — EJ__ i
(2Marks) ] o

v- Check the design of the slabs to carry a sand cone load |
applies on panel EFGD without flooring cover. The diameter ‘ : :
and the height of the sand cone load are 6 and 2m, |7 E
respectively, The sand density is 18kN/m’. {3Marks) ‘ : :

. % D} Gl «©
| Problem # Four {22Marks) Hig. 47 ' e
i F T /1 | __elel.am,

Figure 5 shows plan of tvpical floer of RC flat slab with panel 7.2mx7.2m and slab thickness 0.25m (t== 240mm:)
without drop panel and with column head |.60m>[.60m, The flat slab is resting on square columns 0.5mx0.5m.
The marginal beams 0.3mx0.9m are used at the outer edges of the flat slab AB, AC, and BD. The edge CD is free
without marginal beam. The flat slab is subjected to a
wniformly live load 6kN/m® and cover flooring
1.5kN/m®, Using the cmpirical method of the
Egyptian code of practice for design of flat slab, it is
required to carry out the following:

i- Determine the critical berding moment in column -

and field strips in X-direction only. (SMarks)
i~ Design the critical sections due to bending
moment of strips in X-direction only. {5Marks)
Hi- Check one-way and two-way shear stresses for 7.2
the interior column C 1 considering the case of the
total loads only (deac and live loads). (5Marks)
iv- Draw on plan the reinforcement details of the
T2
v

column and field strips in X-direction only. Draw
in cross section the reinforcement details of the
column head. {(4Marks)
v- Calculate the load acting on the marginal beam in
y-direction and caleulate Mu, Qu, and Mtu at
critical sections. (3Marks) Fig. (5

[_Probiem # Five | (14Marks)

- lllustrate the expecled widespread failures of corbels and its reasons? How the Egyptian Code squations
resisting these failures? What are the precautions of the reinforcement details of the corbels? (6Marks)

b- Compare between shallow and deep beams regarding: strain distribution — limits according to ¢odes of* ACI
(318-2003), ECP-203 2007, Canadian, Euro Code2, BS 8110 (97). What is your opinion about the transition
from shallow 1o deep beams? {4Marks) :

¢~ Explain with sketches the effect of the load location on stress analysis of the deep beams. (4Marks)
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