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Tanta Department: Civil Engineering Faculty _lif
University Total Marks: 75 Marks Engineering
Course Title: Course Code: CSE2105 2" year
Design of Reinforced Concrete Structures (b
Date: June 2™ 2012 (Second term exam) Allowed time: 4 hrs No. of nges: (3)
Question Two - (35 Marks) ' _
A) Construct the interaction diagram for the section shown in figure. (10 Marlfs) '
B) define the different modes of failure for the shown eccentric section using the constructed interaction
diagram. ( 5 Marks)
o+ 412
e
‘ § L~ 508/m’
]
=
Ly
T 412
150

.

|g5 4 mg% i)

C)For the following architecture plan for 8 floors residential building, if it is given that Floor cover = 1.5 kN/m?,
Live Load = 2.0 kN/n?’, Floor slabs of Kitchen and toilet are dropped by 100mnm, typical floor height is 3.0 m, the
ground floor height is 6.00 m, the cross section of any beam is 250 x 500 mm and walls exist over all beams
made of bricks that weigh 4kN/n’. it is required to:

1. If and the columns width is limited to 300mm; design columns C1 and C3 at ground floor level and draw cross
sections showing the details of its reinforcement. Consider the columns as partially fixed at top and fixed at
bottom. ( 10 Marks)

2. If, for some reason, column C2 is subjected to external moments M,=600kN.m and My= 800kN.m, redesign
column C2 to accommodate the vertical load at the ground floor in addition to these given moment and then
draw a cross section showing the details of its reinforcement. ( 10 Marks)

®© @,,.®

: 35m T 20m

e
Toilet |

5.5m

60m

§2A(}m

55m___ | 45m 20m
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Faculty of

Tanta Department: Civil Engineering culty
University Total Marks: 75 Marks Engineering
Course Title: Course Code: CSE2105 2™ year
Design of Reinforced Concrete Structures 1b _
Date: June 2™ 2012 (Second term exam) Allowed time: 4 hrs No. of Pages: 3

Question Three (10 Marks)

In a braced building, check the buckling condition for the 5.5 m height solid reinforced concrete wall shown
in the following figure. Calculate the maximum ultimate load that can be resisted by this wall. Find the
amount of minimum reinforcement required for the wall and show its details on the cross section to a
reasonable scale. Consider the wall is fixed at foundation level and hinged at floor level.

0.35m
| 3.80m |
| T
Question four (25 Marks)
a) For the short axially loaded columns cross sections shown in figure, it is required to calculate the nominal and
ultimate capacity for the different sections. ( 8 Marks)
—r e ’j[ o
o = WA
8416 T | |
I I s =
e
LR T b
bob ) mm
al TR T
[ 1 : B s
b~ i S i
P—-—'l — “::"::"::::::,
22 P16 4
L gg 3 e Dedom .  \[T]TT Tt
m— g
e 040 025 0.40 . S =53 i

b) Make complete design and drawing of reinforcement for the short spiral tied columns to resist 3000 kN. Redesign
the column as a circular tied column to resist the same load; calculate the ratio of the change in volume of concrete
and the amount of reinforcement and finally comment on the results. Consider floor height 3.0m, fo. = 25Nimm’,
steel grade for bars 360/520 and steel grade for stirrups 240/350. { 17 Marks)

Course Examination Committee
Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil Prof. Dr. Emad El-Sayed Etman

Assac. Prof. Mohamed Husein Mahmoud Dr. Nesreen M. Kassem
Course Coordinator: Prof. Dr. Abdel-Hakim Abdel-Khalik Khalil
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iy Tlanta Faculty of

Department: Civil Engineering Puley:e
_ University Total Marks: 75 Marks Engineering
Course Title: Course Code: CSE2105 2" year
Design of Reinforced Concrete Structures (1) b . (3 ;
Date: June 2™ 2012 (Second term exam) Allowed time: 4 hrs No. of Pages: (3)

Remarks: If not mentioned; consider £, = 25.0 N/mm’* , Steel grade is 360/520,and dimensions are in mm.

Any missing data may be reasonably assumed N —
iy diad 3 Aaliall G panat cilaeliss Jf Jslally 7 gase e 855 COU (e () g8 o)

Question One (15 Marks)
Choose the correct answer . )
a. the Egyptian code requires the use of shrinkage reinforcement in solid slabs when the thickness of solid slab
1. =160 mm
2. 2160 mm
-~ 3. > 160 mm
b. the Egyptian code states that the minimum diameter of straight bars used in solid slabs is
1. 6 mm
2. 8mm
3. 10 mm
c. the increase in strength of spiral columns is a result of ;
1. the narrow pitch of spirals between 30 and 80 mm .
2. the confinement of concrete core by spirals.
3. the increase of material quality.
d. The maximum reinforcement ratio of interior columns is;
1. 6%
2. 5%.
3. 4%
e. the ratio of shrinkage reinforcement in RC beams is:
1. 8% of the concrete cross section
2 8% of the total area of steel in the concrete section
3 8% of the total area of tension steel in the section
f. the spacing and diameter of stirrups in columns is governed by :
1. ratio between the volume of concrete and the volume of columnn.
2. ratio between the volume of stirrups and the volume of concrete confined by these stirrups.
3. Egyptian code requirements and ratio between the volume of stirrups and the volume of concrete
confined by these stirrups.
g- The failure of slender columns is due to:
1. instability failure
2. flexural failure
3. material failure
h. interaction diagram is a:
1. graphical representation of the expected failure mode of a given section _
2. graphical representation of all possible combination between axial load and moment that cause failure of
a given section
3. graphical representation of the ultimate moment and ultimate load capacities
1. eccentric section is defined as the :
1. section eccentrically positioned in plan
2. section that is subjected to combined axial load and bending moment
3 slender column section
J. eccentric section may fail in compression when:
L. Pi=Py
2 Py<Py
3. P u:-P uh

Page 1 of 3




(E:,»J: Y v) Sl J‘j..]'l

Mltuwgﬂmbfﬁn § = alt Job ¢y YV, Y = 00 Jab daey 5 1y gous =
Oﬁﬁ;wﬂjulﬁ}u!xﬁh@p@u&l‘j}b&sMY et ot e dgdsd el
| (3 Y 0) Anadall 3 g Jyor ey e — Bpglante Slilns o Ll o>

| 05135 % v, 0 il 4 aWly « 67,0 ot 4 JsY1 plddl o Joar o 1o 0 = dgb ol i =0
\_.H;-“‘i; Onysoul' 'l&miwudjbésa}p"ﬁﬁﬂc,i=m‘whcbwmuw
(D3 V0l i e Loty gl o 2as o g

(@ ¥ o) gl i

| e (1Y) = e 8 0 0 R VLY = ) e (g ey S g e

| olill ASA (3 52 Ly U oda 3 Guvall 73 Julan g2 Lod oy VA = sguall ol doud iy

75 Jalns domgy el ol Bt b o A5 0 (YO 1 [)) ) Rl b ) ) By gt
(g Yoy spad AU (3 Bkl deaad)

35 QU AN Wl gl smblitll Ul e Bmin apmnadl Olplall o1 O g pgods ot 3 =2
ol 3 2lfoS Ve = sl ol AL Ao IS0 AL/ 8 s = S Rpagenad de,) <\
| 52 sl il 3Uall ol Sy 35Uall g s O ot (31 Bckadll 2ol ol L Lli D e
| (©lryd Y v) LOlphll bad d..uaJl oY

O 135 b Aikaae ygead) M3y o[ o SYN s Ao o) e G p Yoo g e i 3l —
wiots}a.gtﬂtw\*--/\ = Gl puib ) Oy el elaws Sgo 0 ¥ 2 = dilacll odd Jau gl o ganil)
(S V) RIS RUPNEISEE R T Al A Jies o —e) oY = gl T 2 S

G35 Jleed as

Page: 2/2




\\__l)}b("

v e

Depattment: Civil Engineering Faculity of
University Total Marks: 100 Marks Engineering
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Remarks: (answer all the following questions, and Jassurnc: any missing data)
(answers should be supported by sketches)
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| e) Asilty sand layer is sandwiched between clay and rock as shown in Figure (1). The silty
- sand layer has the coefficient permeability of 5x10-4 cm/sec. Consider a steady state flow
from the lake the lake to the river. Consider the flow in the silty sand layer and neglect the
flow in the clay. (bl (8 oy gl Jon) 5 aedall o Sl itk i gl W5 ol 0a Gyl e
Calculate: (I) the hydraulic gradient, and (S8 3¢l sl Caual)
(I) The flow rate in m3/day/m.(Assda gall Slas il Gl pudl Jara sl (5 Points)

Figure (1)
QOuestion Number (3) (15 Marks)
a) What is meant by the pressure bulb under a foundation? (1 Points)
b) Draw the variation of vertical stress in the horizontal plane of a soil layer at three different
depths below a surface surcharge. (2 Points)
c¢) Using only clear sketches draw the shape of the expected contact pressure distribution
under a rigid foundation as well as under a flexible foundation. (2 Points)

d) Compute the change in vertical effective stress at the surface of the clay layer shown in
" Figure (2), if the water table falls down 2.0 m below the existing water table. The sancl'_l
layer has a void ratio of 0.60 and specific gravity of 2.67. (5 Points)
¢) Figure (3) shows a raft foundation where the net contact pressure for part A and B are 18.0
t/m” and 10.0 /m? respectively. Estimate the increase in vertical stress at a depth of 6.0 m
below point O, using the attached Newmark chart. (5 Points)




4 . T///ﬂy//i\///\}///\’\//w
3.0m

w Original Water Table

20m

3.0m

u

Clay

Figure (2)

Figure (3)

":__Qluesrion Nimber (4) (15 Marks)

a) Briefly explain the fundamental factors influence compressibility of soils. (1 Points)
(il gl 3 5555 3 ol pall il sy £ 53)

b) Sketch and label the void ratio versus effective stress relationship for (I) Normally

consolidated clay and (II) Overconsolidated clay, : (1 Points) |
(52530 Ay 3l £ 15850 5 igall colalga) 5 e 5l Ay A an )l o aslaTl ae ps )

¢) A soil profile consists of 2 m of sand (y = 20 kN/m3) over 6 m of organic silty clay (y = 16
kN/m3) over gravel as shown in Figure (4). The ground water table is 1.0 m below the
ground surface. It is required to calculate:
(D) effective stress at the middle of the organic silty clay layer, and (2 Points)

(Ol Ak Caalic die gl dgaY) caual)
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s " . .. . i
organic silty clay layer if the a wide

~ ....(I) Settlement

fill of 60 kPa is applied at the ground surface. (2 Points)
Ll b W e o slga Aoy Al g Aikais Lo P g @ 1Y Gdall Aiaks aliuzal) 2o da gl Cansa))
(I 5adly 3580

Ground Surface

Sand y = 20 kN/m3

Organic Silty Clay y = 16 kN/m?3

OCR=1.3
CJ/C,= 0.1

Gravel
Figure (4)

d) Given the U-T relationship

UM % T _uw % T
lo 0 160 0.286
110 0.008 70 0.403
120 0.031 80 0.567
130 0.071 90 0.848
{ 40 0.126 95 1.129
150 0.197

If 50 cm of settlement of the organic silty clay layer is observed at time 16 months after
loading, calculate: (.ol b crun) 468 16 ga 31 au 50 (Vo dagan Ao a3 13)
i.  Degree of consolidation at the mentioned time, (alaill 3ax 33 Caual) (2 Points)
il Coefficient of consolidation in m2/year, (355301 Chas gy aleatll Jalaa Caaf) (2 Points)
iii. . The time required for end of primary consolidation of the organic silty clay layer
(Ol Dida Ala Ao i3 L gagl) 4 paal oW a3l Gaual) (2 Points)
. Ifthe wide fill is removed. A road is then constructed over the soil profile is expected to
- cause a surface stress of 40 kPa over a width of 12 m.
Nead m J212 U pms G2, s e Gaob oLt a3 g Jallly Vilas don g 3 52 a3 0 A1) 3f 5 13)
- (Dl s ) Saall Ay adas
iv. | Estimate the settlement of the road due to the primary consolidation of the organic silty
 sand. (sl deall i cphll Tk Jabia) dois Ja gogl La ) (3 Points)

H



Question Number (5) (15 Marks)

a) Using clear sketches discuss why we need to know about shear strength of soils.
(Anacal p e guu ) aladindy elila) pria g — 45 jill alll daglie e yad o 2953 13L) (2 Points)
b) Mention what type(s) of shear strength parameters Sand and Clay have when subjected to
static loading. Breifly explain why? (4 Points)
7 a0 pe LSl Jlaal (i e Leaie Agigdall 5 golall &y il pa S il Ao glie 1530 i & 53 50 Le S3M)
(3L jlaialy

¢) The results of unconfined compression test on blue clay sample are shown in Figure (5).

Stress, {ka/om2}

1

Axial strain, %

Figure (5)
(i) Determine the unconfined compressive strength of the clay sample. ;
(i) Determine the undrained shear strength of the clay. (2 Points)

d) A series of Direct Shear Box tests were run to determine the drained shear strength
parameters of stiff silty clay. The tests data are: (7 Points)

Shear Stress at Failure © (kN/m?)

Test No. Normal Stress ¢’y (kKN/m?)

1 _ 50 33
2 100 51
3 200 88
4 500 189

(1) Draw the shear strength envelope for the given data.
(ii) Determine the values of ¢’ and ¢'.
(iii)Estimate the shear strength at effective normal stress of 250 kPa.

Best Wishes..........

Course Examination Committee
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Deiﬁartment: Structural Engineering Faculty of
University Total Marks: 75 Marks Engineering
Course Title: Soil Mechanics (1) Course Code: CSE2208  Year: 2 Civil Eng.

Date: June 20] 2 (Second term) 0 Allowed time: 3 hrs No. of Pages: (6)

e Assume any missing ;l"a__tél o
® Answers should be supported by sketches

Question Number (1) (15 Marks)

(i) Describe using a clear sketch how to estimate the following values from a grain size
distribution curve: the effective diameter, the uniformity coefficient, and the coefficient of
gradation of a soil. (2 Poiats)

(ii) Define the terms; liquid limit L.L, plastic limit P.L. and shrinkage limit S.L. (1 Point)

(iii)Describe how the liquid limit test is carried out in the laboratory. (2 Points)

(iv) The following data were obtained on a liquid limit test on a clay sample:

Number of blows, N 10 15 22 30

Water content. We (%) 84.8 80.2 76.2 73.8

In addition, two plastic limit tests conducted on the same soil gave water contents of 38.2%
and 40.8%. If the specific gravity of the soil is 2.70, determine the liquid limit L.L., plastic
limit P.L., plasticity index P.I. and the void ratio corresponding to these limits. (5 Points)

(v) A soil sample has a wet weight of 58.3 gm. After drying it has a weight of 46.67 gm. The
soil has a plastic limit 28% and liquid limit 79%. Find the plasticity index, consistency .
index and liquidity index. Also, classify the state of consistency of the soil according to the
plasticity chart (A-Line chart). (5 Points)

Question Number (2) (15 Marks)
a), Define the permeability of soils. (4 sill 43 s ) (1 Points)
b) Briefly explain the factors influence permeability of soils. (2 Points)
(AU AN Jabea B 55 A Jal gall oale Jlaidly - 55))
c) Bneﬂy explain why we need to know about coefficient of permeability of soils.
; _ (ol 4 Jalead ZUad 3L} jlaials & i) (2 Points)
d) . A vertical soil sample in a variable-head permeameter with the following configurations
e Diameter of the soil sample = 83 mm
Length of the soil sample = 180 mm,
Diameter of the stand pipe = 10 mm,
At time t = 0, the head difference = 130 mm, and

At time t = 78 minutes, the head difference = 72 mm
D Compute the coefficient of permeability of the tested soil in m/sec. (2 Points)
: (oDte] Aauz gall ciban, gl Ay il A3l Jalen cansn)
i (Il)  Estimate the total seepage force in the sample after 45 minutes. (3 Points)
g (il Ay (e 4883 45 oime 3y Ay 5l A G ALSH (sl 358 Gas)

i
4
B
A
4
i
-1




Q4) Draw the maximum and minimum S.F.D. and B.M.D for the following statically
determinate beam due to a uniformly distributed moving load of 4 t/m with sufficient length:

4 t/m
(CCTTTHEAITRCTOANIER

o 6m | 3m ! 6m 6m

Q5) Find the force P such that maximum allowable stresses in column AB should not be
exceeded considering the buckling effect for the following frame:

Given:

6w = 1.3 t/em’

6, = 1.3 -0.00007 (\)* t/em®  for A <100 where A= (Lt/imin)
€ =6000/(\)° tem®  for A>100

P ton
A 2 t/m
Sl I IIII|IIIIIllllllllllllll;lllI!IIIIIIlIlIIIlHHIlII. AT D
C
6m
o
et 77',1’7'
B | | |
' 3m | 3m | 3m |
Section S-S:
A=154 cm’
I,x=9010 cm*
ly.y=25760 cm*




Department: Structural of Engineering
Steel Structures

Course Title: Theory of structures 2b Course Code:CES2204  Year: 2™ year civil
Date: 6/ 2012 Final Term Exam Time allowed: 3h

Answer All the five questions in the two pages:
Q1) Draw the S.F.D. and BM.D. for the following statically indeterminate beam using a

suitable method:
8t 8t

A 3¢
4 B T
A I TR

|
|

S O T T
i |
!

21 e A
3m 3m 2m | 3m

| | |
|

Q2) Draw the S.F.D. and B.M.D. for the following statically indeterminate beam using a
suitable method:
9t

9t

C
N

Q3) Draw the N.F.D., S.F.D. and B.M.D. for the following statically indeterminate frame
using the three moment equation:

6t
o

3m
L —— Constant EI Pa— 8t b
3m
A D
7777 b -
| | _JiL
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