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Tanta University
Faculty of Engineering

Second Year Civil
Time allowed: Four Hours

Structural Engineering Depariment First Term Examination
Desing of Reinforced Concrete Structures (1)a CSE2105
January 2008
Question 1V 40%

For the part of a structural plan of a residential building shown in Figure 3; Itis required to:

1. Draw the load distribution of slabs on plan.
2- Calculate load on beam (8] on axis 1-1.
3. Draw the S.E.D and BM D due to ultimate ttal loads.

4- Design the critical sections of beam (B) for flexure and shear for the case of wial loads.

3- Uising moment of rexixtance diagram (MRD;, show flexure and shear
the beam in elevation and cross: sections fo a convenient scale including

reinforcement.

rewnforcement details for
cut off points of

6. Calculate development and anchorage lengihs and then show it on the reinforcement elevation

sechion

coasider slab thickness = 140 mm, width of all beams = 250 mm, roof flooring = 2.0 kN/m’, live
load ~ 2.50 kN/m® and walls exist over all beams with intensity of 3 AN/m as well as over ouler
blacomy's with height of I.2m. floor height 3.10m and total heam thichness 630m, colummn

dimensions 250 ~400mm.
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Tanta University Second Year Civil
Faculty of Engineering Time allowed: Four Hours
Structural Engineering Department First Term Examination
Desing of Reinforced Concrete Structures (1ja CSE2105
January 2008

uestion 11 0%
/) For the beam cross section shown in figure (1), it is
required to calculate.

Cracking mament (Mcry

Nominal moment (Mn), Figure (1)
Balanced moment (M),

Balancing steel area (A,.) and o
Mavimum area of steel (A,me). =
fau=25 Nimm’ and £, = 240 Nimny L 15 1S0, 150

BOC mm

2) A simply supported beam is subjected to M,= 330kN.m; if thé beam scction is
rectangular having a depth d=500mm and width b =300mm, it is required to;

Using firs principles, check the ability of the section to carry the applied moment with single
reinforcement only

Dztermine the requtred steel reinfarcement

Draw to a reasonable scale the beam cross section showing the reinforcement.

uestion 111 15%
For the simply supported beam shown in figure 2,
1} Caleulate the total ultimate uniform load
2). Mf stirrups only are used to resist shear; Recaleulate the required shear reinforcement.

T 6O&m
2 hranchs

(028 Iim " 1im
*LL— - ¢

Figure (2)

Page 20f 3



|

o P i
Tanta University Second Year Civil
Faculty of Engineering Time allowed: Four Hours
Structural Engineering Department First Term Examination
Desing of Reinforced Concrete Structures (1)a CSE2105
January 2008
MV'@)“MMQ:MJ”*;‘M:”.)& Sy S e 9% cAaday]

If not mentioned; consider f.,, = 25 N/mnt® and Steel grade is 360/520
Any missing data may be reasonably assumed,

Question | I0%

a) Answer breifly the following using drawings whenevre possible:
. What are the three components that resist shear stresses in beams?
2. Define the characteristic strength of concrete.
3. State the characteristics of the three different miodes of, failure of RC beams,
4. Why does code require a minimum and a maximum percentage of reinforcement in beam
sections?

b) State which of the following sentences is true or false and correct the false one:
1. Development lengih is the minumum embeddment length needed to transefer the desing force
of a bar 1o the survounding concrete,

2 q.=q,
bd

3 o=
=

1 Initial tangent modulus is the youngs modulus at any point after cracking occur.

3. Steel grade of 240/330 is charctverized by yield sirength of 350N/mn:’.

¢} Choose the correct answer:
1) Tenston failure is characterized by

a- U2, 0y and G5,
b- =gy c<ey and €42,
- 24t . c>cp and e,<e,

2} For normal mild steel; the elongation is about
a- 018 of the length of specimen
b 0.25 of the length of specimen.
o- 0.08 of the length of specimen,

3) The failure of an under reinforced section is -

a- sudden in tension.
b- defined by tension cracks,

- ductile and defined by tension cracks.
41 The modular ratio is:
a the ratio between modulus of elasticity of steel and modulus of elasticity of concrete.
b- the ratia berween modulus of elasticity of concrete and modulus of elasticity of steel,
c- the ratio between the two moduli of elasticity of steel,
3) When the depth of a beam exceeds 700 mm; Sshrinkage reinforcement is supplied as.
a- 8% of the area of tension reinforcement.
b- 8% of the area of compression reinfurcement.
- 8% of the total area of steel reinforcement in the section.
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Tanta University 2* year Structural Engincering
Faculty of Engineering Soil Mechanics, 2007-2008
Structural Engineering Department Allowable time: 3 hours

Answer the following questions.

Question (1)

(1-a) The dry density of a soil is 1.65 vm" and the solids have a density of 2.68 Um” Determine:
(1) the void ratio, (i) the soil density and the water content when the soil is saturaled,

(1-b} The mass of a soil sample is 1.9 kg and having a volume of 0.001 m3, The specific gravity
of solids was founds 1o be 2,75 and the dry density of the soil is 1600 kgm', Determine the
water content, the void ratio of the soil and the submerged unit weight of soil.

(1-¢) For the following test data:

Opening Size, | 668 | 4.70 | 3.33 | 1.65 | 0417

Wt.Retined, | 35 | 65 [ 957 | 265 | 615

Draw the grain size distribution curve and delermine:

0.147 | 0.074
M5 | 108

Pan

5.0

(1) the effective diameter of the test specimen.
(i1} the uniformity coefficient.
(11i) the coefficient of curvature.

Question (2)

{2-u) The following data was given for two soils: E = )

1L (%) P (%) | Wy (%) |
(1) Determine consistency index and plasticits A 6 a3 30

index of cach soil. H 74 il 45

(ii) Classify thesc soils using the Casagrande plasticity chart.
(i) Which of these soils contains more clay particles.

{2-b) Nlustrate how to determine the coefficient of permeability of a layer of sand lics beneath a
clay stratum and above a bed of thick in the field.

(2-¢) lilustrate how to determine the coefficient of permeability of clayey soil in the lab.

(2-d) A constant head permeability test was run in a sand sample 40 cm long and 25 am” in
arca. Under a head of 50 em the discharge was found 200 em® in 116 sec. The specific
gravity of sand was 2.65 and its dry weight was 1320 gm. Determine the coefficient of
permeability k, discharge velocity ( vy) and seepage velocity ( vq).

Question (3)
(3-a) Discuss the factors affecting the shear strength of cohesionleas soil.
(3-b) Desctibe the triaxial apparatus and the different types of tests can be carried out using i1,

(3-¢) A vanc 12.50 cm long and 7.50 ¢m in diameter was pressed into a clay layer at the
bottom of a borehole. Torque was applied and gradually incrcased 10 99 Nun when
failure ok place. Find the shear strength ol the clay.



(3-d) For the same clay, quick triaxial test gives differe

nt values of shear strength parantete

from that obtained from consolidated undrained triaxial test. Explain why and illustras
when a geotechnical engincer should use each one of them.

Question ( 4)

a) State the assumptions of Terzaghi's theory of one

b) Using clear sketches show how the coeflicient of

¢) An consolidation test was conducted on undistu
following results are obtained:-

dimensional consolidation
consolidation can be estimated
rbed saturated clayey sample and the

Stress, KN/m? a

50 100

200 | 400 | sao l _u__

| Thickness of sample. mim 25

246 | 244

242 | 239 l 237 | 242

If the water content at the end of test and the specific gravity of grains were 23, |

2.68 respectively,

Yo and

(i) Plot the (e-p) curve. (ii) Find the coefficient of compressibility at pressure 400 kN

Question (5)

a) Explain using clear sketches how can you predict

b) For a building rest on raft foundation (10.0 x|
clayey layer is normally consolidated. Find out t
due to raft loading

the stress history of a clayey sample.
0.0 m) as shown in figure(1). |1 the

he expected consolidation settlenient

1 Rall [0x10 g [ e—

For sandy layer i 2.00m
Ulnef w&qf\f ~ 7D MW x
For dayq /oyc_r . 3.00m Sand
Unit weight = 1850 N/ Ground water e
Ce ~ OO0 4
e (88 .
ihe shresa increa=e af the (ot bame 5.00 m Sy
i OO N/ a2

Figure (1)

Question (6 )

a) Discuss construction of Newmark's influence chart based on Boussinesq theory.
b) Draw the stress distribution along vertical plain due o vertical concentrated load at the
same load location, and also the distribution ul a horizontal plain at depth .00 m beneath

the same load.
¢} For the shown load intensily at figure (2) find out the

Stress at point (A).
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22 YEAR ARCH (s il Gonist)  FACULTY OF ENGINLERING
Time Allowed = 1.50 hours = STRUCTURAL ENGINEERING DEF]

First-Term FExam 2007-2008
* Systematic arrangement of calculations and neat drawing are essential.
* Any missing data skould be reasonably assumed
* Conerete characlenstic strength = 25 Nemm’ & Grade of retnforcing steel is 1 360320,
® Live Load = 2 L kN'm® & Flooring = 1 5 kN/r*,

Problem (1) (60%)

For the structural plan shown in Fig. Tiis required to.

s Caleulate the minimum concrete dimensions for all slabs
*Make complete ultimate design for all SUrIps,

*Draw the reinforcement details for all strips.

* Draw the load distribution from sfab to beams for all slabs:

i

F00m

— «-.I.

<08 m

<

N

- -

| 303 4 150

Fig. 1

Problem (2) (40%)
Calculate the required dimensions and reinforcement for short tied column 10 carry
ultimate load I*,= 3500 kN in the following cases-
I'he column section is rectangular.
- The column section is square,
+ The column section is circular.
Then draw the reinforcement details in cross sections to scale 1-10
G S sl
ke ol st ual s
ity



TANTA UNIVERSITY THEORY OF STRUCTURES
FACULTY OF ENGINEERING 2nd YEAR CIVIL 2007/2008
STRUCTURAL ENG. DEPARTMENT FIRST TERM EXAMINATION
try to solve all questions time allawed 3 hours.
Q1) For the given frame shown in Fig ! (35%)

I- Draw the normal and shear stress distribution at sec. 15-S).

2- Find analytically the magnitudes and directions of the principal normal and shear
stresses at point (n) of section (S-S).

2- Check graphically the magnitudes and directions af the principal normal and shear
Stresseys at point (n) of section (5-S). ¢

¥
2tm &

n

4t

100 ¢
70 em
77
A
bl
&

A,

A

B
Sec. (5-5) 4‘%0—“%{ A

Fig. 1

G.0m 2.0m,

(15 %)
O2- If the shown cross section in Fig.(2) is subjected to Mx,
find the percentage of Mx resisted by flanges

- If the same section subjected to (y, find £
the percentage of Oy resisted be the web, S *
3 For §.1.B No.200, Ix=2140 cm4 & Fig: (2)
FAIKLSA
Q3- For the given cross section loaded by shearing force O (15 %

- Expected without any caiculation the shear stress distribution
- For section C draw the shear stress distibution, then find the location of the shear center
the percentage of Qy resisted be the web.

—
Qv Qv = 10ton " §
2
‘ 1 fem
Xy — - E
.
Sec. (C-C)
L
" §
—— = ba]

£ Semr 7em




Q 4)- Fig. 3 shows a cross section of a long water tank Considering a strip | m long,
calculate the change in the width of the wnk at the water level, (15 %)
(Neglecte own weight of tank) specific wieght of water= [ t/m3
EL=3000m2 t and EI, =4500 m2t

! Water | vemd I

4

Fig, 3 o 6.0 m .
a

Q 5) -a- Determine the deflection and slope to left of hinge d, the maximum deflection in span be

and the deflection at free end ¢ of the beant shown i Fig. 4, if EI- 2000 im2 (30°%)

Fig. 4

b- Sketch the deflection of given frame. and calculate the vertical deflection of d

d

-

<im

consfant | 4 t

dm

L 4m | 2m
]

With the best wishes

Prof. Dr. Saher Raaft El-Khoriby
Assis. Prof. Dr. Isiam Ezz El-Arab







