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torsion? (2Marks)
ii) Explain failure modes of beams that subjected to each of the following actions: pure shear, pure torsion, and
combined shear and torsion. (3Marks)

iil) Drive the €quation of interna| torsional moment jp rectangular RC solid section. What js
your opinion if the Internal torsional moment greater than twe times external torsional g 7 20

Cross — section = 45( x 800mm, Arey of the tensjon steel= 2055mm?, Ultimate shear Fig, 1 ;'—S—Q-T—"l»
Stress, qy,= 1 6MPa, Ultimate torsional moment, M= 160kN m
v Figure 2 shows plan of a beam with cantilever P.= 60KN & D

ABC. The beam carries cantilever beams AE ang CD.
An ultimate load Pu= 60kN is applied at points D, E
and F, The Support B is only restrained against rotation
about z axis, Neglect own weight of all beams, It is
reguired to draw B.M.D, S Fp and T.M.D of the beam
ABC. Find reactions at columpng A and B, (6marks)

Problem # Two (29Marks) Fig. 2

1) What is the Importance of studying ribbed sjat,
systems? (2Marks)

i) Explain how to choose type of slabs in negative moment regions in hollow — . *2“'5"“’
slab systems. (4Marks) E Dropped stabs ;///////
i) Figure 3 shows structural plan of 5 roof panel ABCD with cantileyer slabs - —t

at corners A and C, The cantilever slabs at C are dropped 0.1m. The roof is

and flooring cover= 2kN/m?. 1t ig required to carry out the following: 7
i. Suggest the Suitable structyra] systems of all slabs. Determine the carried <
loads by critical strips for all slabs and draw B.M, ang S.F. diagrams for all |

critical strips, (10Marks) :

.s . as - - . . . £
1. Design critical sections for aj] strips and determine the load carried by the «
pbrojected beam AB, (8Marks) ’ ~2.5m
iii. Draw on plan and needed Cross-sections the reinforcement details of aj| ) e Zm

slabs. (5Marks)

Problem # Three (28Marks)

A) Figure 4 shows the layout of panelled beams
covering an area of 120 x 21.20 m. The slab is
subjected to L., = SkN/m? and cover= 2.5kN/m2,
The slab thickness is 100mm. The internal
paneled beams haye 250mm width and 700mm
depth, where the external margina] beams haye
300mm width and 1000mm depth. It is required to

PT.0 ———8n He.t) v}




make complete design (design + reinforcement detailing) for the beam By only. (4Marks)

B) i- As for ECP-203 Code, what are conditions of using punching shear reinforcement? (1Mark)

ji- Sketch the possible punching shear cracks around an interior column in a flat slab floor. (1Mark)
iii- Why are marginal beams recommended to use at outer edges of RC flat slabs? (1Mark)

C) Figure 5 shows plan of a typical floor of RC flat slab with
panel 7.5x6.5 m and without column head. The flat slab is
subjected to uniformly live load and floor cover of 3 and
lN/m?, respectively. It is required to carry out the following: v
i, Estimate the concrete dimensions of the following elements:

slab, marginal beams, and columns 1o satisfy the minimum
requirements of ECP-203 Code. (2Marks) v
ii. Usingthe empirical method of ECP 203-2018, determine the
critical bending moment in column and field strips in_X-
direction only. (3Marks) N
iii. Design the critical sections due o bending moment of strips
in X-direction only. (4Marks)
iv. Calculate the moment transferred from the flat slab to vy
column C1 by torsion only. (3Marks)
v. Check the punching shear stresses for the interior column
C1 for case of total loads only. (3Marks)
vi. Draw on plan the reinforcement details of the column and
field strips in a long direction (X) only. (3Marks)
vii. Calculate the Toads and internal straining actions acting on the beam AC. (3Marks)

‘Problem # Four l (10Marks)

(a) Figure 6 shows structural plan of a staircase. The slabs of the staircase are rested on the floor beam (at levels 3,
6m) and on the cantilever beams that are fixed to the RC wall at level 4.50 m. It is required to sketch without any
calculations the suggested statical system; loads; shape of B.M.D and details of reinforcement for critical strips of
the stair slabs and for the supporting elements. (4 Marks)
(b) i- How to differentiate between shallow and deep beams according to ECP-203 Code? (1 Mark)
ii- For the deep beam shown in Figure 7, the total depth is 3500mm and the width is 400mm. It is required 1o
design the beam to resist flexure and shear forces, then draw the reinforcement details on the elevation and the
cross-section. (3 Marks)
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uestion (1 13Marks

Using moment-distribution

a 3 t/m 6 tJf
C
method, drqyy, the B.M.p and gh
S.F.D for the given frame of h
Variable | g

OWn in figyre |

3m i 3m I 2m 2m
Juestion (2) (18 Marksl | .

&T}\
ction methqq draw the
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3m
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ion 3) (14 Marks)

M.D. ang S.F.D for
N beam in figure 3. gy = constant
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Question (4) (12 Marks) 1t
a b s ¢ \L
i For the beam shown in figure 4, construct \@ 2T Z s 1 ===

; : ; ' <N2m
the influence lines of the reactions at PRESLS 4

supports a Jb and c. Also construct the \ 8 m __6&m vl 3m
influence lines of the straining actions figure 4
(N, Q, and M) at the sections s-S Oatiz=

Question (5) (18 Marks)

For the structure of constant 1 shown in
figure 3, construct the influence lines of the
reactions at supports a and b. Also construct
the influence lines of the straining actions
(N, Q, and M) at the sections s-s and m-m.

em

j | >

2m 4m 2m 2m 4m 2m

Question (6) (10 Marks)
For the shown T- section in figure 6 find the plastic neutral axis and
the plastic modulus of section Zp and the plastic moment Mp about
the axis perpendicular to the web of the section for the following two
cases:
|. Case of the yield stress in tension and compression are the B Sl 300 mm
same and equal 250 N/mm? and the upper flange in
compression ~ Figure6

200 mm

20 mm

2. Case of the yield stress in tension equals 250 N/mm? and the
yield stress in compression equals 300 N/mm? and the upper flange in compression

Hints: _
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% The total Number of exam pages is 12.
% Answer All Questions in the electronic answer form.
% Use the answer book for aﬂmmw only.

Very important
Read carefully

Question No. 1: (60 Marks)
For the following questions, choose the correct answer:

1) A long natural slope of cohesion-less soil is inclined at 15° to the horizontal. What will be
the factor of safety of the slope if ¢ = 30°7?

(a) 1.73

(b) 1.52 (c)2.12 (d) None of these

2) The mﬁm.c_:a\ of an infinite m_ovm can be 3<mm:@mﬁmm by which of the ﬂo__o.,s:@ method?

a-) ﬁmw_owm chart b-) mém,a_mj c-) Circular arc method

Q-v. None of the
method method mentioned
3) For a clay slope, the Taylor's stability number is 0.05, unit weight of clay = 20 kN/m3, C = Cu
0.25 kg/cm?, the critical height of the slope of the soil (F.0.S.=1),is ................ ﬁﬂ oSz I
a-)4.0m b-12.5m c-25.0m d-15.0m

4) Natural slopes may fail due to change of stress by .......................... .

a- yadding loads  b-) increasing the c¢-) excavation at the

d-) All of the
at top of the slope angle of the slope toe of the slope

mentioned

5) The factor of safety in slope stability analysis is defined as ............. s

b-) the ratio between resisting shear
stress to the sum of the acting shear
stress along the critical slip surface

of the slope

a-) the ratio between the sum acting shear
stress to the resisting shear

stress along the critical slip surface

of the slope
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6) The failure surface of the infinite slope is assumed to be

............... to the ground.
a-) None of them b-) All of them

¢-) perpendicular d-) parallel

7) The Bishop simplified method can be used to estimate the factor of safety of
soil slopes.

a-) (c-9) only

b-) (c) only

c-) (@) only d-) All of them

8) On designing retaining walls it is necessary to take care of
mass.

exerted by soil

a-) Erosion b-) Surcharge c-) Lateral pressure d-) Vertical stress

9) The shear key of the retaining walls is provided to

a-) Increase passive resistance

b-) improve appearance
c-) avoid sliding of the wall

d-) All of them

. 10) R.C Cantilever retaining walls can safely be used for a height not more than

a-)2m b-)3m c-)5m d-)9m

Consider a bank of canal has the profile shown in the following figure.
For the trial slip circle shown the area (ABCDE) is 165 m? and the
centered is at (G). Tension crack is (CD) for the question of NO. 11 only.

b N o
LX Sl
\rtwr.‘(.\ -

C = 0.3kg/em?
$= 0.0

r= 18¢/m3
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Dept.: Structural Engineering. | Faculty: Engineering
Time allowed: 3 Hours Course: Design of steel structures (a) First-term Exam

University: Tanta

Date: January 2022 Course code: CSE3124 3" year
- It is allowed to use any tables or Egyptian Code of Practice LRFD.
- Any missing data may be reasonably assumed.

(26 MARKS)

Figure (1) shows the main system used to construct an industrial building covering the area of

Question No. 1

24mx42m. The main systems are spaced at 6.0ms center-to-center. The roof will be covered using
sandwich panels having the weight of 15 kg/m?. The total weight of the steel structure may be estimated

as 35 kg/m? of the covered arca. The live load expected to act on the roof is 50 kg/m? of the covered

area.

32000

Fig. (1)

8000

&

Requirements:

1. To a suitable scale, Draw the different views (Elevation, Plan. Side view and anv additional

& . O

10000 o 4000 . 10000 NMV

sections) showing the arrangements of bracing system. {12 Marks)
2. Using St.37, Design the intermediate roof purlin, indicated at Detail (A) on Fig. (1). Consider

that the expected own weight of the purlin is 18 kg/m’. (14 Marks)

e

1 30 U0 SUEECSICG Graling sy sicim, On

Hel

,ho:mﬁ: Connectivii o ,..zz.mm.
204 Welded to 8mm gusset plate Lx of tension members
3124 Welded to 8mm gusset plate and
200 Bolted with M12 bolts buckling lengths (Lbx & Ly) of
200 Welded to 8mm gusset plate | compression members must be
200 Bolted with M12 bolts calculated from Figure (1)

Question No. 3 (13 MARKS)

Figure (2) shows a welded connection between 1.5 ton

truss members 1-4 and 8mm gusset plate. Using

St. 37 (Fy = 2.4 t/em? and F, = 3.7 t/em?), it is . oL SMW SA:
required to: 9 ton
1- Design the welds required for each 4
member. (10 Marks) Fig. (2) W
2- Draw the connection to scale 1:10 . w

(3 Marks)

Question No. 4

(11 MARKS)

It is required to check the safety of the weided bracket connection, shown in Fig. (3), under the applied

vertical (V) and horizontal (H) loads. The bracket was made using two 20mm thick plates and fillet

welds with the thickness of 10mm. The construction material is St.37.

VY = 30 ton V = 30 ton
o
Y.u

<

Ed

H=4.5ton
-
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Structural Engineering Department
Academic Year 2021/2022
First term — Final Exam

Tanta University Faculty of Engineering

Course Title: Quantity Surveying & Estimating Course Cede: CES Year: 3 rd Str,

Date : 25 January, 2022 Allowed Time: 3 hrs Total Marks : 85 marks
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Tanta University
Faculty of Engineering
Structural Engineering Department
Final Exam 3™ year Structural

Tanta University
Faculty of Engineering
Structural Engineering Department
Final Exam 3" year Structural

Course Title: Ground Improvement Course Code: CSE 3233 Time allowed: 3.0 hours | Course Title: Ground Improvement Course Code: CSE 3233 Time allowed: 3.0 hours
Total Marks: 85 Date: 1-2-2022 No. of Pages: (3) Total Marks: 85 Date: 1-2-2022 No. of Pages: (3) .
Answer all the following questions
Sl LalS gl o) aua il Lilai) g Aluaiia 48 )9 (8 Vg JS Al - Question No. 3 (15 Marks)
DE,bwL,w_t,lEtTﬂE&m‘n LE_fﬂmfrvf%ﬁwC.bhw}n

. a) Write a short notes on different types of swelling clay — collapsing soils. Mention to swelling
Question No. 1 (25 Marks)

and collapsing mechanism. (5 Marks)
1-a) What are the factors affecting soil cement stabilization? 5 Marks, - b) What are disa dvantages of Sand drains. (5 Marks)
1-b) Complete the following sentences: (10 Marks) c) Illustrate the types of wick drains. (5 Marks)
(1) Using chemical stabilization can substantially increase the ...oeeeeeerns s seeeeeeneenneee a0 covenneens
(2) The percentage of cement required for stabilizing highly plastic soil iS soeeeeveeenzee % Ouestion No. 4 (15 Marks)
(3) Three types of dynamic compaction of deeper layers of soil are ,.eveoeeeeens sooreeneeeees @Nd Lorooeneeeee
(4) General applications of geotextiles...sieerrrny coeeesneeny sovaoreneeeny 30 coervennenns : - a) What are Advantages of wick drains . (5 Marks)

(5) The three components of MSE wall are ........ooeevvey seveeeeenneeec @0 ceeeeeeeeeeen

b) An embankment is to be constructed over a layer of clay 4.5 m thick, (two-way drainage). The

1-c) Explain briefly with clear sketches the used steps for the vibroflotation technique and the effective overburden pressure at middle of the clay layer is 48 kN/m?. The parameters for the clay
contributing factors to the successful densification of soil. . 5 Marks
are cy=ch =0.0104 m?/day, C. =0.31 and €, = 1.1. The wick drains of section (100 mm x10mm) are
1-d).Differentiate between the following: (5 Marks) : : : arranged in triangular pattern with spacing S. A surcharge of 96 kN/m? is applied. The average:
- Chemical stabilization and Mechanical stabilization. degree of consolidation U = 86% was achieved at 4 month form the construction of the
- Class (C) fly ash and class (F) fly ash. embankment.
Question No. 2 (15 Marks) It's required to:
, 1. Determine the spacing of wick drains. (5 Marks)
A typical section of a retaining wall with the backfill reinforced with metal strips is shown in Fig. The . 2. Compute the settlement of clay layer. . (5 Marks)

. following data are available: H (height) =9.0 m, b =100 mm, t = 5.0 mm, fy =240 MPa, F; (steel) = 1.67,
Fs (on soil friction) = 1.5, @ = 36°, y = 17.5 kN/m?, § = 25°, h x s = 1.0 x 1.0 m. Note: use equal spacing.

uestion No. S (15 Marks)

Required:  (a) The largest tension T in the strip. a) What are the applications of stone columns? (2.5 Marks)
~ (b) Lengths L and L. at varying depths. . A A . . ‘ b) What is expected failure of stone column under axial compression? (2.5 Marks)

(c) The allowable tension in the strip. : c) A granular pile of 100 cm diameter is to be designed and installed in soft clay strata. The
, , available data are shown in Figure:
éwz/ 1. Find the maximum allowable bearing capacity of single
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