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Alexandria Vniversity End of"Ferm Exam .. '	 "" "~ ' . . 

-Facu.tty of E~gineering'	 Time:Alio~~d 3 hours . . . I 
4 th Year Civil Ens ~.,eering	 DMe:.J.*;;~~OOS · . . ' I~t:inforced Concrete Bridges 

1- Problem 1 (l0% oCtotal mark) 
For the STIFFcross girder supported.on 3 Main girdttS r(o~ UNEQUAL inertias) and loaded 
with an Eccentric Concentrated load of 1000 kN}ti':sl1owifin Fig 1 . Calculate the re81da<m 
at each support for theshown loadonly(neglect the,dwn;we1ght). 

.	 . 

i ,1 '}I~ 
uQd~ ~\'i' \., ;};{ {t
Up,";Jbarti4arrangement. 

-". -1. 

{! 
;, 

~~ 
;t~nJR.:f the designed 

Main girdershowing all reinforcement details an(rdrnlensfons'(scl1T~'\t~~25'j:: Draw dearly 
. the ,maximum max.' bending mOI!1~.!!.t ' diagram and moment of r~s i§tan c~ (8M 
values at 4 points are required in half span). 

.'- ~ - . - -_. .. .. _----._-_._­
JH- Problem 3 {20% of totalmarlt.l 

For the Pre-stressed concrete beam with the section shown in Fig:J ? with 1 (Hffe?'tmt cables 
at separate positions and the following data: 
• Cable 1: 

Initial Prestressing force « 2000 kN, Final Prestressing force after losses> 1600 kN, 
Eccentricity of cable 1= O.90m (from CL) 

•	 Cable 2 : 
Initial Prestressingforce = 1000 kN, FinalPrestressing force after losses == 800 kN, 
Eccentricity ofcable2 = 0.60m (from CL) 

· .'\ i~ ;:,!!ed working positive bending moments are: DL= 1200 kN.m,' L.L "'" 1ROOkN.m 
2	 ­

Concrete strength fcui = 35N/mm, feu =45 N/mm-

Area= 600 *103 mm", Section Moment of Inertia 1= 25 '" 1010 mm'
 

Draw the stresses in the section and check against the
 
At timeof transfer .
 
in the lifetime (t = 00).
 

,~:::::,=~~--=;-=-~~;._ - __=-=--=-:- ~-= . 4;.!.~ 
. _-"""----~ _. _~ ----- -------..;;;-.;;:;;::;.: ;==-:.:.::. :-..



...aut a U I pl.VU ....... ...
 2For feu= 30 N/mm1 and for st 360/520 r, =ZOONtmm 
k, :? 0.711 k2 == t70.6 . fl: =" I0.5 N/mm2 forbeams andslabs deeper than 200mm. 

. 2 . ' . 'kl.=:Q.968 ~i: = 177·r. =1 ON/rom ' .'. c: • • . . 2 
,J\(ea 01 5lC:GI vall) \~ mll J ~ ..'.' ' . 

'1o.. . ~ 

.28 . 2SDiam'eter rom' S . IJ 16 19 . 22 ?..L 
804Area.o(one 

bar'mm2 , 
.50 '. 19. 132 201 -·284 380 491' 616 

. 

/. 

0 . '1: e· 
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1000 kN 
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Just mention (True or False)
 

1- Pretensioning and post-tensioning are related to the time of 

concrete casting (True). ydl ~) ~ 0~ ~I )W 

) 
pre­

w I' / o- I ~ .~ J~ l :7' 
. / 

._ 
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,~tJ 
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'm~~~h Q 
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wer ! ide of 
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I. 

8- Post-tensioning forces are applied before casting of concrete. 

(False) ~ ~ ~I ~ 0~~:I 

9- Unbonded cables are used in Pretensioning. (False) ~ ~~ cS~ 

4J6·.: II . ~ . ..;.. ,.JI ..c . ':I" ~LS.h:I1• ..J=-' '-5""" ~ C"';:"'""'" U..J-"';: f.J ~ •• 

10- Prestressing can produce upward camber ( true ) o~\ 0\ ob o~ 

\ •·1< Jb:I1 i , .1- :. O ' .<'1\ ':I Jb:I1 Jij 4h . ~ \ - .. o~ \'... :I dj'i '.< . . 
. ~ ~~ ~. (j y '-5""" ~ .J ~ LJ-ll..r-~ 

11- Losses in.post-tensioninq..ere higher then in Pretensioninq,: 
,/ . : , . '" •••. ~.... j '" r"'" ./ . r 11/ 

(True) t~:I1 ~~ //'9&\J:Ij.i1 .J ~IS~~)'.Y6htk. ~L~)IJ\ ~kS§\~)w 
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Alexandria University End of Term Exam 
Faculty of Engineering Time Allowed 3 hours 
4 th Year Civil Engineering Date Jan ., 2011 
Reinforced Concrete Bridges 

" Notes, Data books, Codes and Tables are NOT allowed in the examinat ion room
 
!~ Assume ANY missing data you might need.
 

Problem 1 (80% of total mark) 
The SLAB and GIRDER bridge, shown in Fig. 1, the main girders are simply supported with cantilever. The 
main span L= 22 m and the cantilever length is 5.5 m. The clear road width =7.Om. The bridge consists of 4 Main 

r ~ 

girders spaced ~t~~J,D, while the cross girders are space9,af.$;5~· The breadth of the main girder =0.5 ill, the 
breadth.ofX.O;"bxg = 0.25m. 

1- It is required to give full calculations and design f or the: 

2­

/F~'

Problem 2 20% of iota ;< ~ 

A- Which is of the follo~~-
,~ ""­

I- Pte-tensioned cablci§
 
2- Post-tensioning for~
 
3- Anchorages are needed at the beam ends or pretensione e
 
4- Pre-tensioning and post-tensioning are related to the time of concrete casting.
 
5- Prestressing cables are always located in the lower side of the section.
 
6- Prestressing can produce upward camber.
 

. 7- Time dependent losses are ~igh at transfer.
 
S- There are friction losses in post-tensioned cables .
 

B- For the Pre-stressed concrete beam with the section sho wn in Fig . 2 , with 2 differ ent cables at 

separate positions and the following data: /~~ 
- Cable 1: Initial pre.stressing force = 250 0 kN , Final Prestressing force after 10sses:.-12000 ill, 

Eccentricity of cable I = 0.90m (from CL) ( ,
 

- Cable 2 :. I~tial Prestressing force = 1250 kN , Final Pr_es~_e~.~ing force after los ses\~, 1000. ,
 
Eccentricity of cable 2 = 0.60m (from CL) ' / // ... ~. ~
 

- Applied working positive bending moments are!: DL= 1500 ~}J .m,L .L = 3000 kN .m
 
-t tr th ~ - ..., 5N f 40 N/ rom2
Conere e s eng .!Cui - .) I nun2 , f-cu -- • ... . . ' .>
 

4
Area = 610 *103 mm" , Section Moment ofInertia 1= 26 * 1010 mm 

- Draw the stresses in the section at time of transfer and in the lifetime. 

1 '~ 
. ,1' 



Data 
For feu = 30 N/mnl and for st 360/520 fs = 200 N/mm

2 

f~ =10.5 N/mm2 for beams and slabs deeper than 200mm, k, = 0.711 k2= 170.6 
fc =7.0 N/mm2 for r section design k, = 0.968 k2== 177 

Area of steel bars (mrrr' ) 
Diametermm 8 10 13 JG~ 19 22 25 28 32 1- e­ -
Area of one 50 79 132 284 380 491 616 804 

bar, mnr' L 

." ...'j 

1 

I 

-f-+­ -R-­ X.G @5 .5 1"'\ 

I StifF b IL Rb Ii Girder 1,....---...;.:~~!-------L-_. 0.4 - - 0,3 0,2 0,1 

I rI 
1.8 MI 
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cable 

I
L .__.. 
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0.90 

0.70 M . 
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A) Des~n o~ slabs : 

SpQcil"\~ o~ H.G -- 2..50 m
 

copo.c·ln~ 

r = 5.5 
'2·5 

'De.ad 

Q '2.5 0.166 T 0.18 m 
\S 15 
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Alexandria University End of Term Exam
 
Faculty of Engineering . Time Allowed 3 hours
 
4 th Y~ar Civil Engineering .Dale.Jan., 2009
 
Reinforced Concrete.Bridges
 

. '~ i . ~ ' :' -: ". ~ ". ~ .- . .. '.. .. .•...; ­
IT Notes, Datil.books,Codes and Tables are NOT;:- l n-; ~-e-x- m-:; io- om"--''a-:t:-:-o-w-ed~l':- tn"":' a- "i7"""i1a-:'t"'" n-r-o--

U ShoW!all ~Ictilatioii stepsclearly indetail.
 
o Assli'mt~: rhis~irig datayou might need. ­
n Use tileSfandard Truck .
 

I-Problem 1 (75% ) 

TIle SLAB and GIRDER bridge, shown in Fig. 1, has Main Girders which are beams with TWO· 
Cantilevers.·TheMG inetrior span, L= 16.Om., and each cantilever =4.0 m. The clear [f'JOO. width of the 
bridge =6.Om. Thebridge consists of3 Main girders. The CrossGirders arespacedat 4.Om. apart. The 
breadth of theMain Girder = 0.40m., the breadth ofX.G, bxg = 02Om . ­

D- Problem 2 [;i-2&~' 
A- Mention th¢ i'fi~' . ~: ~-_ . 

B- Which of theJ oll . ...... "i '- " . , ' 
~ .. ~.;. ,.. rI- .::·I .....'-~ ', ~. ..,';. . Lft . ' ~-~·l ~l. r<', ..; 

1-Pretensioi1i ftg'ilii~ p . ·teJ1rt(jiftlie;tffu~
 

2- Anchorages are needed at the beam ends for pretensioned beams.
 
J. Circular Concrete Tanks can be eitherpostioned or pretensioned
 
4- Prestressedconcreteis related to the time of application ofthe appliedload on a member
 
5- There are losses in externally bondedpre-tensioned cables .
 
6-Prestressing cables-are always located in the lower side of the section.
 
7- Prestressing can reduce deflection,
 
8. Post-tensioningforces are applied before casting the concrete. 
9. Unbonded cables are usedin pretension 

c- For the Pre-stressed concrete beam with the section shown in Fig. '2 
Data: 

- Initial Prestressing force> 2700kN, Final Prestressing force after losses= 2200 kN, 
Eccentricity of cables = 0.80m(from CL) . H ' . N 

- Applied working positive bending momentsare:·DL= 1300kN.m, L.L =2200 kl-l.m 
Concrete strength fcui = 40N/mm2

, fell = 50 N/mm2 

4Area > 600 *103 mm" , Section Moment of Inertia 1= 25 *' iO ~o ITu n 

- Draw the stresses in ,tl;e.section andcheck against Iheallowable limits:
 
1· At time oftransfer
 
2-ln the 1ifet im~ (t = .00);
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