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AleXnnd, da, " ~,Ii",iVe,'rsitv,: "",1 , I \ 1\\ \ ~\- Reinforced ~oncrete-l 
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Faculty of Eng'l~e'eritlg~ ' \ : ' \,i\, , ,: June 2009 
Secbnd year '.Civil En'ghi'eeriilg (wl.ili..sj , \ time allowed: 3 hOll's 
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-- , , ' \ ' I \ i: : ,: ' 
M.aterials to be used: 'concrete: fcu=25MPa 

;\ :- -_Steel; 8t,360/520 (forlongitudinal reinforcement) & st,2401350 (forstirrups) 
WorkingStress Design Method: " " -, ' , 
flJ illlowllble=9.5N/mi11

2, fs 1IIlo~able (for st.3601520)=200N/f11q12" fClr;"3.0N!mn~? 
Ultimate Strength Design Method: ' \ " ; \/,,: " ~ ::': " , '
 
cmaxld=0.44,' ~mRX=5.0x10-4fc1h ~no,,=0 .194
 
Qcu=O.24(fcu!'Yc)v\ -qu mllX~O. 7(fcu/'Ycl2
 
Ld=55q> (for ,,=1.0) ,
 
\1'=1.0 ~for bottom bars), ''1==1.3 (for top burs)
 

Question 1: (15% of max credit) 
Define briefly (using sketches) the'following:
 

a) Balanced.section. ' :
 
b) , Under-reinforced section,
 
c)' Over-reinforced section.
 

1\ \ I • \l .,I I , , \ I 

State.theE gyphail:Code requirements for the following:
 
d) \·Mlnim*m\reinforcement for sections subjected to flexure.
 ~"a. ,Ji•.q I ,CS. p. "',:l1l4I4

e) ~. Minimumlweb reinforcement 'forbeams. . .
 
f) \ Minimum \ l~ngitu~ih~l reinforcement for short columns.
 

_ ' g) \ Stil:rups\Wfitied c61 ~n!l1s. , ., ' " .
 
\ - ; i I [ I i \ \ \ . , : ' - '<••; d""'50

Question 2: (2q%,9f max:creClit) " : : "'-'" f,' 
I . _ "" For t~ ~ reinforced\~o ricre te rectangular section shown in Fig.I, 

, ca1cul~te the ~ol~_~~,ing: ! ' \ '\ ' '\ " " , 

- a) \Cmc~n~ ~oment. i \ !. ' 
" b) \SerVlce moment capacity, 

4 '11'20 
c) \UItimate moment cap~~ity. b..,.2S0 

'~ ~\ :1 ' I 
'\ 1\ \ 

\ 1 ' Fig.l
: 1 \: , 
: \ . . \ ._- ---.-.__._-~---.,.. .~--------------------,.----

Qyestfp.l1 J: (l5%'~fmax credIt) " , ' " 
For a reinforced concrete rectangular beam section (b~300mm, d=730mm), calculate the following: 

a) Maximum area of tensile reinforcement allowed in the section and the corresponding 
ultimate moment.' : \ . 

b) Reinforcement required to resist an ultimate moment (Mu=600 kN.m). 
' . . ! r • . 

I 

Question 4: (10% of max credit)
 
Calculate the- ultimate'moment capacity for the reinforced
 

- • • • I ' ' 
concrete T-section shown In FIg·,2. ' " ' 

, . , . 

: : : : 8(/1122 

b=250 
"r "t' 

Fig .2 

l'ug c l / 2 



I ; , i,, ; \ ' 
, uestlon 5: (40% of'rnax credit) , , 

IgJ shows a: reinforced concrete beam (span=6.00m) with twooverhanging ends (Jength==2.00m) 
: ~ppon cd on twocolumns (0.30xO.30m). Thespacing between thybeams is 3.g0m.·Yhe beam cross 
rction and the !!Hhri~tc loads acting on the beamare shown in the figure. It is required to: 

a) Drawthe bending moment and theshearing force diagrams. 
b) Design the reinforcement required for the,positive and negative bending moments. 
c) Design the 'w~b reinforcement using verticalstirrups only, " 
d), D~.aw a 10n~it~1~irial sectionof the beam'(scale 1:40) and a ,cross section at mid-span (scale

i ' 1: 0) showin] all reinforcementdetails using reasonable ctitoff p~ints . ' , 
iII> \ : Li \: • • ' ' f 
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Faculty orl<:n~inccring' . ~~ ~ .3 sho 
el 5~!.~~ .~~~1 F.nlJineerhlgUeJJartment · .._~'i I _~~ I.~ port

June 2008 . y , ." J+iJ-l uon a 
Course title: Reinforced Cnncrete-I eE2?t ,-~ 4...J'I...,;i...lI :J.;1.JI M'"' a) [ 
,2nd Year Civil ~~ ~ :4uIJ.ll\ ~\ 'b) [ 

I~~~!lowed: J Houn , ._ __ _ utr.lM ~:: .~J!~ ~ ~ i 
- l\'1ntcrinl!l: Concrete feu:::: 30 N/mm2 and Steel Grade 4001(JOO for longitudinal bars and Steel 'Grade l I 
240/350 for stirrups ' , 
-Load factors: ' 104 for Dcadlond and 1.6 for Live Load 
•,MJi tcr lal factors:yc :::: 1.5, Yi::: 1.15
 
- lJltimate Limit State Deslgn Method:
 
Flexure: cmll'( / d =0.42. ' · ~ lm l\.'(· = 4.31 X10"" feu ' Rmn, =0.187
 

Shear: tIcu "" 0.24 ~I: 1rr NIt;lrn2
• qllma.'( =0.7 J;; II I r~ N/n1ll1 2 

Turslnn: A,;, = AI,i/S 1lL7 Xiii ir; 1r, )J A,/:::: [A",Ph 1;<;] I; 1/" 

Development Iength: Ld:== SOlfor bottom bars in tension. 11 = 1.3 for top bars 
,- Workin~ Stress DcsiRn;Mctbod: " ' ' ' 

~i~"'"".:J_O.5 N/mni2 ,f,= 220 N/m·nt2 [or.StccI 400/600, cracking strcss = 3.3 N/rnm2 

,Attempt All Q"estionsrTotn/~lnrkf=70 
': . ,",;. , .. 

I. t'.For the RC ~~ction sh()\~ ~ ;i1: : Fig: r, it is required to: I.'ill I 
:I.'Calculate the positi~le ~ra;c:kinR moment 'of the section: Mer I 
, II. The maximum worklnR'rnoinent that can bc resisted by 
thc section ' " ,;.'. ,. " I 

X()()'Iii . Check the stresses in concrete and steel if the section is 
subjected to a positive workingmoment M w = 150 kN.m ' \ 
iv, The ultimate poslttve moment that can be resisted by the section 

~ . . 
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t(22 nmrks) 
\ 
I.: 2; Using Ultimate Strene,th Design Method. find thereinforcement required for a RC rectangular 

section to resist a factored (ultiinate) moment = 125 kN.tll. Thc section dimensions nrc: width h ." l 
200 nun. overall dePt.,hh = 1050 nun. and effective depth d :-:: 1000 111m. J 
For this problem 011I}': leu =·20 Nlmm2

, Steel J60/520. " ~' 
i.Whnt is the percentage of reinforcement increase if the overall .depth Dr the beam: h is reduced III 

550 rnm. 
(t Il\'"rk~) 

J. Using the Ultimate Strenet" Design Method. dcsignn tied RC short column of circularsect ion
 
to cnrry the following working luads: Dead load = 2500 kN and live load :-: )75iJ kiN .
 
Draw (he erose section of the column showing longitudinal steel And stirrups with scale I: 20,
 

For the same loads, design the reinforcement required for the column. if outside diameter or the
 
column is 700 nun.
 

(161\1nrl<s) 
{
j :

" 

'. 

Exam Commltte«: Dr. M. E. SlwI/Je,.,\' & Dr. A. E. lIe/ba , ,.71 
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i:4~ Figure 2 sho~s the ultimate «(actored) loads acting 'on beam ABC of span 8.0 m with an 
t~~erhang i ng end of 2.0 rn length. The cross section of the beam has a web width b = 200 mm ami

i ~~gc thicknesst, = 120mm. The spacing. of the beam = 3.5 m. Columns at supports have square, 
1~ i~ross section with side le~gth=400 mm. It is required to: 

'lltJ' Design the beam sectionand calculate-the longitudinal reinforcement required for positive- and 
.,.negative moments. Use concrete cover ~ 70 mm. . 
:tl:Design the shear reinforcement of the beam using vertical stirrups onlf. 

" ~IDraw the longitudinal.and.cross sections (scaie 1:25) showing reinforcement details. Show the 

. cutjaiJrnent of longitudinal bars ~I~ u.......i~ according to bending momentdiagram 

; (Draw moment of resistance'dlagram; Mr - diag.) " . 
d.Tf shear is resisted by bent-up bars & vertical stirrups, calculate the required bent-up ha l'S. ;11 Ih(' 

left side of support B, and fix their position in a sketch 
(2;" Marks) 

I 

IJll1male Loads 

:.:,: ~ I ;. : 
4.0

I, • I h - 200 

span =KO m ('m", S''<'linn 

s.P. Reinforced Concrete rectangular section with width b =450 mm, height.h == 700 rnm, effective 
depthd ,. ~ 650 mm, 'concrete cover = 25 rom (giving XI = 400 mm and y, = 650 mm). .\ he section is 
subjected to an ultimate torsion moment Mlu = 70 kN.m and a factored shear force ()II = JOO ]<N, 
The flexural reinforcement is 6 bars, ]6 rnm die""eter. It is required to: 
i. Calculate Ir : required torsion and shear reinforcement . 

, ·ii . Draw. to scale 1:20~the cross section showing longitudinal steel and stirrups. 

l) 5 1\1 nrks)
... •.,.._..__. ._-_.. _ - - "'--- ---;- - - - - - - - - - - - - -_._--------_.. ._.~ _ . . " - ' " ..-

f . fArea 0 rem orcmg bars 
r- . _.1.L.mm. .,___ 

Area, rnm' 
8 ]0 12 16 18 20 22 

.. . -.---­
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2:; 
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Alexandria University Reinfor d concrete-l 
,-acuIty of Engineering June 009 
Second year Civil Engineering (u~l ti e allowed: 3 hours 

Materials to be used: concrete: fcu=25MPa 
Steel: st.360/520 (for longitudinal reinforcem t) &. s1.240/350 (forstirrups) 

Working Stress Design Method: . 
fcallowable=9.5N/mm2

, fs a1lowlble (forst.360/520)=200NlIn 
\Ultimate Strength Design Method: ; 
cmax/d=0.44, Ilmox=5.0x I 0-4fcu, Rmax=O.194 
qcu=O.24(fcul'Yc)Y., qu max=0.7(fcul'Yc)'h 

. Ld=55q> (for,,=1.0) . . 
,,=1.0 (for bottom bars), ,,=1.3 (for top bars) 

Question 1: (15% of max credit) 
Define briefly (using sketches) the following: 

a) Balanced section. . 
b) Under-reinforced section. 
c) Over-reinforced section. 

Statethe Egyptian Coderequirements for the following: 
d) Minimum reinforcement for sections subjected to flexure. 
e) Minimum webreinforcement for beams. 
f) Minimum longitudinal reinforcement for shortcolumns. 
'g) .Stirrups for tied columns, ': 

d"=50Q1lJes~on2: (20%~f max credit) . . $ •
 
For thereinforced concrete rectangular section shownin Fig.l,
 
calculate ~ following: :::'\" \ iV\ f'(),
 

a) Cracking moment:""/' \jJ
 ~ ,l 

. ~ervi ce moment capacity. lr .... 4 '11· 20 
b"2S0J ~ Ultimate moment capaciPi-JU) 1/ \ r---'lr 

Fig.! 

Question 3: (lS.o/i.Of max credit) 
Fora reinforced concrete rectangular beamsection(b=300mm, d=730mm), calculate the following: 

a) Maximum area of tensile reinforcement allowed in the section and the corresponding 
ultimate moment. . 

b) Reinforcement requiredto resist an ultimate moment (Mu=600 kN.m). 

Question 4: (10%of max Credit)
 
Calculate the ultimate moment capacity for the reinforced
 
concrete T-section shownin Fig.2.
 

: : : : 8'.1/'22 
':-=250 ' 

'\o----'\< 

Fig.2 

l':tg el/2 



\ . 

estion 5: (40% ofmax credit) 
.j}jhows.a reinforced concrete beam (span=6.00m) with two overhanging ends (Jength=2.00m)
wifed on two columns (O.30xO.3Ot:n). The spacing betweenthe beams is3 .OOm. 'The beam cross 
tiQ~~;and the ultimate loads acting on the beam are shown in the figure. It is required to: 
af::/;~Draw the bending mo~ent~d't~e shearing forcediagrams, 
b) Design the reinforcementrequired for the positive and negative bending moments. 
c) Design the web reinforcement usingvertical stirrups only. 
d) Draw a longitudinal section of the beam (scale 1:40)and a cross section at mid-span (scale 

i :20)showing all reinforcement details using reasonable cutoff points. 

70kN 300kN 70 kN 

~--!_.,-----~ t.:~__~100 

2.00 m 6.oom 2.00m 400 
zs: 

50i~ 
250 

-f--,f 

Fig.3 

70
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