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Ale{\aﬁxdrla Univers1ty “ ‘ 1 : Reinforced concrete-1
Facplty of Engmeermg | June 2009 ‘ !

Second year: le }:,ngmeeung (uhl:i) time allowed: 3 Qours

Materials to be uscd concretc fcu-ZSMPa

- Steel: 5t.360/520 (for longitudinal reinforcement) & st. 240/350 (for stmups)
Working Stress Desxgn Method:
fo allowable™ =9,5N/ mm fs attowubte (for st.360/. 520)=200N/ mm fc" 3 ON/mm
Ultimate Strength Design Method

Cn/8=044, {ipy=5.0%10" 0, Rgy=0.194 | |

Qeu™ 0. 24(fcu/YC)A Aqu “‘“""O 7(f°“/yc) u
L4=55¢ (for n=1.0) 0 \

1=1.0 (for bottom bars), n=1.3 (for top burs)

Question 1: (15% of max credit) : .ﬁ-= |

Define briefly (using sketchcs) the following:
a) Balanced section. &.&M« \ )\
b). Under-reinforced section.

c) 0ver~rcmforced scctlon

} P s v w j
State the Egyptxan Code requirements for the followmg, @'

d): Minimum reinforcement for sections subjected to flexure. — }
e) Minimum web reinforcement for beams. i
D Minimum longitudinal reinforcement for short columns. !
g) Sturups for tied Lolumns.

4 Qgestlon 2 (20% of max. credlt) . . : ; ; '= io o
* For the reinforced concrete tectangulax sectlon shown in Fig. l ol 9 M 2le
~ caleulate the following: ‘,,_\ B| 7
a) C‘rackmg moment Lo
b) Service momcnt capac;tyn 1 , cene| 4020
¢) Ultimate moment capacity. _ : b=250
. “ i R g Hemeeaafe
it o Fig.1 ,
| A | o
- | i
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Question 3: (15% of max credit)

For a reinforced concrete rectangular beam section (b—300mm, d=730mm), calculate the following:

a) Maximum area of tensxle reinforcement allowed in the section and the correspondmg
ultimate moment.

b) Reinforcement reqmred to resist an ultimate moment (My=600 kN.m).

Question 4: (10% of max crcdxt)

P _ B=T50
Calculate the ultimate moment capacity for the remfonccd . Frm ¥ :
concrete T-section shown in Fig.2. _ . | . IIOO
‘ | * gl 8
L
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‘ | Fig.2
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Juestion §: (40% of max credxt)

lig. 3 shows a reinforced concrete beam (span=6.00m) wnth two overhangmg ends (Jength=2,00m)
“ppporied on two columns (0.30%0.30m). The spacing between the beams is 3.00m. The beam cross
ketion and the ultimate loads acting on the beam are shown in the figure. It is rcquued to:
a) Draw the bendmg moiment and the shearing force diagrams.
b) Design the reinforcement requnred for the positive and negative bendmg moments.
c) Desngn the web reinforcement using vertical st1rrups only.
d) Draw a longltudmal section of the beam (scale 1:40) and a cross section at m1d-span (scale
ke O) showmg all remforucment detalls usmg reasonable __u_t_gff_p_g_x_n_ts
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- Materials: Concrete fw = 30 N/mm? and Stecl Grade 400/600 for lonuludmal bars and Stccl Grade
240/350 for stirrups ¢

- Load factors: 1.4 for Dead | Load and 1.6 for Live Load
- Material factors: yc = 1.5, ys = L.15
- Ultimate Limit State Design Method:

Flexure: cm / d =0.42, um‘- 431 x 10* 1,  Ryme=0.187
Shear: qc, = 0.24 \/ £ 1y Nimm?, Qumax = 0.7 /., / v, N/mm?
Torsion: 4, = M,,s/ll.7x, N (f", ly,)] 4, = [.A,,,p,, /s]j“, I I

Development length: Ly = 50 ¢ for bottom bars in tension, n = 1.3 for top bars
- Working S(rcn Design Melhod

o105 N/mm?, f; = 220 N/mm? for Steel 400/600, uackmgircss = 3.3 N/mm’ - .
/memgtAll Questions. Tolal Marks = 70 '

l t ﬁw 1@ I8mm (
1. For the RC SCLtIUlI shown in l ig. 1, it is requircd to: L
"1, Calculate the posltlve cracking moment of the scction; Me, ( i
i, The maximum working momcnt that can be resisted by ;
the section : t

iii. Check the stresses in concrclc and stecl if the section is 8O0 r 42 10mm

_subjected to a positive working moment M,, = 150 kN.m
iv. The ultimate positive moment that can be resisted by the scction

Figure |
gure J&i O @ 20 1mm
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(22 mnrks) i

.~ 2. Using Ultimate Strcngth Design Methed, find the reinforcement required for a RC rectangular i

scction to resist a factored (ultimate) moment = 125 kN.m. The scction dimensions are: width b = ¥

200 mm, overall depth h = 1050 mm, nnd effective depth d = 1000 mm. s

For this problem only: j;., =20 N/mm?®, Steel 360/520). :

What is the pcrccntng,c of reinforcement increase if the overall depth of the beam: h is reduced to ‘
550 mm.

(17 Murks) é

3. Using the Ultimate Strength Design Method, design a tied RC short column of circular scetion
to carry the following working loads : Dcad load = 2500 kN and live lead = 1750 kN, 6 §
Draw the cross section of the column showing longitudinal steel and stirrups with seale 1: 20.
For the same loads, design the reinforcement required for the column, if outside diameter of the
column is 700 mm.

(16 Marks)  *

‘

Fxam Committee: Dr. M. E. g))rnlkﬂ' & Dr. A E Helba B \-" 7 ‘X' !




f ’4 Figure 2 shows the ultimate (factored) loads acting on beam ABC of span 8.0 m with an
' ﬁéverhangng end of 2.0 m length. The cross section of the beam has a web width b = 200 mm and

’ﬂangc thickness t; = 120 mm. The spacing. of the beam = 3.5 m. Columns at supports have square,

- -scrosq section with side length =400 mm. It is required to:
‘g Design the beam section and calculate the longitudinal remforcement required for positive and

‘hegative moments. Use concrete cover ~ 70 mm.
. Design the shear reinforcement of the beam using vertical stirrups only
c. Draw the longitudinal and cross sections (scale 1:25) showing reinforcement details. Show the

curtallment of longitudinal bars c..\lu_dl Glosci§g according to bending mnment (hagram

“(Draw moment of resistance diagram; Mr - diag.)
d. It shear is resisted by bent-up bars & vertical stirrups, calculat¢ the required bent-up hars. af the

left side of support B, and fix their position in a skctch :
Lo L ' v (25 Marks)
Vz i
Ultimate Loads 300 kN - 200 kN - . H ‘ 200 kN
A J e l ‘ l | - 20!
40 | S l -
[ETE I ! : .
20 4.0 Foo20 !
Lo Lo + —A— 75" b - 200
- ~ Cmss Section

- A A span = 8.0 m 20

5. A Remnforced Concrete rectangular section with width b =450 mm, height h = 700 mm, effective
=400 mm and y; = 650 mm). 1he section is

subjected to an ultimate torston moment My, = 70 kKN.m and a factored shear force €}, = 300 kN.

depth"d = 650 mm, concrete cover = 25 mm (giving x;
The flexural reinforcement is 6 bars, 16 mm diam™eter. It is required to:

i. Calculate th: required torsion and shear reinfoicement
.. Draw. to scale 1:20, the cross section showing longitudinal steel and stirrups.

Area of reinforcing bars

i o T R Y

i
me 8 ] 10 12 16 18 20 | 22 25
[ Area,mm® | 50 | 79 113 201 254 314 380 491
|

Exam Committee Dr M E. Shoukry & Dr A E Helba kS —7 % .
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Reinforetd concrcté-l

Aléxandria University
Faculty of Engineering : 009
€ 2cond year Civil Engineering (lilss) tipfe allowed: 3 hours

Materials to be used: concrete fc.,—25MPa

Working Stress Desxgn Method
£, atlowabie=9-SN/mm>, £, aliowsbie (for st.360/520)=200N/m
\U Itimate Strength Desxgn Method : "
Crmax/d=0.44,  pimu=5. 0x10™f,, Rm,x—O 194
qcu—0 24(feu/ 'Yc)/zs Qu max™ =0. 7(fcu/'Yc) A
. Lg=55¢ (for n=1.0)
n—l 0 (for bottom bars), n=1.3 (for top bars)

Question 1: (15% of max credlt)

Define briefly (using sketches) the following:
a) Balanced section.
b) Under-reinforced sectlon
c) Over-remforced section.

State the Egyptian Code reqmrements for the following:
d) Minimum reinforcement for sections subjected to flexure.
€) Minimum web.reinforcement for beams.
f) Minimum longitudinal reinforcement for short columns.
g) Stlrrups for tied columns

Questlon 2: (20% of max credlt) ¢d“=fo 1 2016
For the reinforced concrete rectangular sectlon shown in Fig.1, % - o
calculate the following: \ A
a) Crackmg momenk‘? \ }‘é b \ UK
ervice moment capacity. evee]| 420
J c) Ultimate moment capacxg% (/( / }{, ( \ h=250
Fig.1

Cuestion 3: (15% of max credit)
For a reinforced concrete rectangular beam section (b=300mm, d=730mm), calculate the following:
) Maximum area of tensile reinforcement allowed in the section and the corresponding
ultimate moment.
b) Reinforcement required to resist an ultimate moment (M,=600 kN.m).

Question 4: (10% of max 6redit) : B=750
* Calculate the ultimate moment capacity for the reinforced R
concrete T-section shown in Fig.2. [ ] I’ 90
2l 8 a
il
seee| 8422
h=250'
PR

Fig.2
69 Pagel/2
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esticn 5: (40% of max credit)
3 ghows a reinforced concrete beam (span=6.00m) with two overhanging ends (length=2.00m)
d on two columns (0.30%0.30m). The spacing between the beams is 3.00m. The beam cross
tlon ‘and the ultimate loads acting on the beam are shown in the figure. It is requlred to:
! g) ‘Draw the bending moment and the shearing force diagrams.
' b) Design the reinforcement requlred for the positive and negative bending moments.
¢) Design the web reinforcement using vertical stirrups only.
d) Draw a longitudinal section of the beam (scale 1:40) and a cross section at mid-span (scale
1:20) showing all reinforcement details using reasonable cutoff points.

 70kN 300 kN 70 kN - |

| ,_

2 2 500 430 ‘
.!90 m 6.00 m l/2.00 n|1/ ) 400

7 7 , /1 A K 50 Yy

A—K
Fig.3
Best wishes...
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