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Alexandria University End of'ﬁ'erm Exam
‘Faculty of Engineéring =~ - Time Aﬂowgd 3 hours
4 th Year Civil Engineering Sy Dale -VNT-, 2@95
Remforccd Concrete Brndges ? '= g

i

o Notes, Data books, Codes and Tables are NOT iallowed in the exammauon reom
. Show ali calculation steps clearly in detail. 1

i1 Assume ANY missing data you smght need

i- Problem 1 (lO‘Zo of total mark) . Lo
For the STIFF cross girder supported on 3 Main gurdérs (of UNEQUAL inertias) and loaded
with an Eccentric Concentrated load of 1000 kN: as"shown in Fig 1 . Calculate the reaction
at each support for the shown load only (neglect the.own wexght)

1I- Probiem 2 (70'2» of total mark)
The SLAB and GIRDER bndge shown in Fig 2 is s:rnply suppoﬁed with span L="22 . and with clear

road width = 7.0m.. nsists of 4 Main g!rders spaced at 2. SOm, whx e the cross girders are
spaced at 5.50 m. Th ofﬁxemam 5 readth of XL

i- It is required
a) slabs

23}, Draw clearly
‘the maximum max. bending moment diagram_and moment of resistance {BM
values at 4 points are required in hal{ span).

11i- Problem 3 (20% of total mark)

For the Pre-stressed concrete beam with the section shown in Fig. 3 , with 2 different cables

Bk

at separate positions and the following data:

- Cable 1:
Initial Prestressing force = 2000 kN, Final Prestressing force afler losses= 1600 kN,
Eccentricity of cable 1 = 0.90m (from CL)

- Cable2:
Initial Prestressing force = 1000 kN, Final Prestressing force afier losses = 800 kN,
Eccentricity of cable 2 = 0. 60m (from CL) i

- Applied working positive bendmg moments are: DL— 1200 kN. m L.L= 1800 kN.m

Concrete strength fyi = 3SN/mm*, £, =45 N/mm"
Area =600 *10° mm®,  Section Moment of Inertia 1 =25 * 16'* mm*

- Draw the stresses in the section and check against the allowable limits:
At time of transfer -

in the lifetime (t = «).
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T_Des\'én of slab:

b= 585 m

N S.5X0.36 2.2

<« ON@ woy in DL

s 0nakg \ one. woy inLL

Deod load:

——— e e e

S LD
195
live lood:
R
Si = 0243 2C4T = 02,4,2%0.154+0.18 = 68 m
S22 06 4+ 2€+T = 06 +25 0154018 = 1.08 M
o< 3m { Cose of one wheel only )

Sip = S+ B L, 0 = 0684 05(0F6 4 25) = 163 m Pi.Sm
S2e = S2 = .08 m™m

I=- 04-c:008 g = 0.4 ~ .00
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M o o ™
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bye = 025 m __, Given

R

j; 52.63 "
x‘=93.38 %25 = 1.3F m Sﬂ\1l||||bllllTll.Ak!1lI|A ‘
931843833 - Moa1s O t fi0aa8
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4

Just mention (True or False)

1- Pretensioning and post-tensioning are related to the time of
concrete casting (True). cuall as 5 Ji 055 23l Dlad

2- Anchorages are needed at the beam ends for pretensioned beams
(False). <lsia¥l e adiafy g0

3-Circular concrete ‘ranks can be either post- Tzns/@ﬁed{
pre‘rensnoned (False) Lae G 7&» & }M/ué 05

4-Prestressed concrete is related to the time of the applied load
oh a memb

5-There are
tension

6-Prestress
/ section

8-Post-tensioning forces are applied before casting of concrete.
(False) 418 Jie cuall 3a3 0 S5 1Y

9-Unbonded cables are used in Pretensioning. (False) e 2aizn 52
Al Al A Gy gl 58 0¥ Sy |, SlKEAY)

10- Prestfressing can produce upward camber ( true ) s xS ol slise o2
LS JlaaW Ledde e o eSO Jlaa¥t 83 als yo (8 Jianyoa g Ao (80 (Sea

11- Losses in post- ‘rensmnmg are higher than in Pre‘rznsnomng
(TI"U@. ) C\..u.»‘)!\ aclyy 4\.\;455\ LSYJ-" LJ\S.\;}(/\' u\....uh: oS Q;)j\ Q) 28) g8 ).zs
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Alexandria University End of Term Exam (L
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 examination 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 =22 m and the cantilever length is 5.5 m. The clear road width = 7.0m. The bridge consists of 4 Main
girders spaced at- 2 ,’50 m, while the eross girders are spaced,afﬁﬁjﬁji The breadth of the main girder = 0.5 m, the
breadth of X.G, bxg 0.25m.

1- It is required to give full calculations and de31gn for the:
a) Slabs,
b) An intermediate main girder. -Use BOTH st.rruns and BENT UP bars arrangement.
(DONOT use sttrru

a) Slabs, two cross szgeﬂo’n' sscale 1 ) U
b) Longitudinal secfton“ot tk
designed Mam guﬁé?y

Problem 2 (20% of tota
A~ Which is of the followiii
1- Pre-tensioned cables a
2- Post-tensioning force lied af ity
3- Anchorages are needed at the beam ends for | pretensioned b
4- Pre-tensioning and post-tensioning are related to the time of concr ete casting.
5- Prestressing cables are always located in the lower side of the section.

. 6- Prestressing can produce upward camber.

i ~ 7- Time dependent losses are high at transfer.

' 8- There are friction losses in post-tensioned cabies.

B- For the Pre-stressed concrete beam with the section shown in Fig. 2 , with 2 different cables at
separate positions and the following data: X
~ Cable 1: Initial Prestressing force = 2500 kN, Final Prestressing force after iosses = 2000 kN

~ Eccentricity of cable 1 =0.90m (from CL) [
- Cable 2 : Initial Prestressing force = 1250 kN, Final Prestressing force after Iosses\\f 1000 1
Eccentricity of cable 2 = 0.60m (from CL) " SN
- Applied working positive bendlng moments are: DL= 1500 kN m, L.L=23000kN.m
Concrete strength i = 35N /mm?, =40 N/mm?.
Area =610 *10° mm?, Sectlon Morment of Inertla I =26*10'" mm*

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

For f,, = 30 N/mm® and for st 360/520 ;=200 N/mm’

£,=10.5 N/mm® for beams and slabs deeper than 200mm, k;=0.711 k;=170.6
£.=7.0 N/mm® for T section design ki =0968 k=177

Area of steel bars (mm2 )

Diameter mm 8 10° 13 16, 19 22 25 28 32

Area of one 50 79 132 /’301" 284 380 491 616 204
bar, mm> L/

RSN

m

4% _ﬁ_ N ;G—_@S.S mA F'Q 1

Stiff
Girder o IL Rb

0.1

e

g4 03 0.2
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pmb\em 4 (80%)

A) Design op slabs :

—

Sp_qcin% op M.G¢

Spacin é

g_: TS*BKC__..Qove*r

= 018x25 4+ 3 = E5 kn/me

For 4im width Stnp.

\
2 : 2 A 1.5 kn/m ‘
M_ye = ga = 7.5%2.5 I
Z

12 12
M«ve = . - 3.9 Keaymm

2
M =.s_'£_. = 19S5 ka.m
+ve = 54 9

€5




L |

Live Load 1

For a Standard truck :

S, = 024+42C+T = 024 24015,4,018 = 0.68 m

S =06 4 2AC 4 T = 06 +2%0.15 4 018 =108 m

a<3m Cose of one wheel only

et
g

I=

“ P= 100X (143) _  100%1.38 _ 85.19 xw/m>

3|', b SzF 1.6 X 1.0R
85.19 .
%ﬁ AW ENEE ‘s
L OFE 1.08 L O.FH




L 03i .09 . _0.'-'H

E ¥ s}
Area 0p BM.D = 1.08 4 32.66

+ 05 % 0.F| A 32.66 % 2 I it o

+ 2 %108 %1242 12.42

Area op BM.D = 6%.40 knm?

« Mg = Area 0p BM.D _  6%7.40 ’___, 26.96 kn.m

<
+
<
n
[
X
v}
T
+
<
=
i

.95 4+ 36.4{ = 33,585 kum

AM—VQ = MDL_v!.q. MLL_ - 3.?0.,,2.6.‘)6 =30.86 kn.m
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2

P'c. = 10.% N/mMm

30 N/mm

Feu

200 NIimm?

2600 wImm® Fs
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=
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0 o™
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T =D
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N
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intTermediate M.@.

B Desiéh op an

Assume

La2

220

]

20.020 = 2.0 m

-

2

P

18 %25 + 3) % 5.50

TR

0.18) % 0.25 4 25 .4 (O,

(2-

4
¢

\

52.63 KN/

4 =

2
X
m
of H
o al
II'II&I!JA
o £
w
& o
i
a2 ¢
ob o
lA‘I!uJ
=
=
. €
] w
o
9
of
G D
£
v
P
o
o« 3

10
=

el

:’.‘ a?‘:v’*r-sm. 52
g

4.3

52.63 * (3%2.5) + 2% (41)
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d op M

ioa

%

Dead

104.18
5.%

q = ( 2.2 -0.18) % 0.5 % 256 +
Me

\

122

44.19 )

5 kn
455.7 kN

459

759.5

oy

S

22
19 % 27

44

e
)
Pl
T

Ra

485.%

243.2

21266
S—

-733 4\J -516.48
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E£Or Interior sSpon:
a— a

Wz 2510041224 %033 4 2550%0.21= 10138 kN
q, = 3¢ 0.440.25 4 125 o 213016 - 0387 ko/m
2 :

q‘}. =501224) % 3 x0.23 4 3(0.4%025 4 425« OJ-)O,‘ZS)
2

%

1]

2.32 kNIm\

0.1 +0.28 )
‘ 2

s - © i a s et st i r o s emetbdtra
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' / WAL A7
w e hin mar avis
41 Q‘l D WS A f

4m t2m a

4.128
3.%5
3.3%35

3.0 %

M - 125 4 3.95 4 3.375 3+3%% |5
L2 e W (4025 4 +3 ) & § k=== B

MLL = W{554+2x4.35) 4 ¢, (435%6)
+ 41 (05 xd % d)n2 = 1689.6 KN
Mu, w My ® 2




-

Sec. MoL mL Muax | Muin
4ve -ve

p 1237.9 | 1332.3 | - 33536 3210.2 | 1502.3

3 | 2339.2| 1689.6 [-6FLU | 4028.8( 1668.1

4 1503.7 | 1332.3 | - jook &#| 2876 | 49%02

5 .663.6 (o} - 134222

g F 4\"‘
ec. 4
e wow W
4. %2
l,,"'.‘ll N -
+

Mo ave
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: ’Desién por moment:
e T —

For 4ve mMoment (T- Sec)

™M@

B b .16 T = 500416454180 = 3380 mm

s;:acin(g of M.G. = 2500 mm

b”"""g— = S00 4+ 22090 _ 4900 mm

S

00)

Be = 1581.3 mm

, &
. d= k| MPe _ o96g | 4028800 545 mm

-y

Be 1581.3

. hye = 15454100 = 1645 mm __, 2200 mm

f doeq = 2200 000 = 2100 mm




For .ve moment { Rec. sec.)

5€12.7 mm L

FPI2

fls o _Mwe 20108 x10°
T kaxd 1%0.6 x 2100

2

A = 0.2 As,,. = 02410839 = 21618 mm
49528
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. Seec. 5y
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ol a} T he

W ow w

0,55
0.6l
0.68
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0
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@, = - 23891 . 604 = - 244.95 kN
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Check of shear siress:.

—~

ﬁ/
x 2

qf - h X 2100
bug % dM S0

\

Section ot B Jayt
e o

assume gshear Rt (HMinimum)

i

3 ok

Rt v

500 x2i00

= 0354 0.44 4 0.3i =-I.! N/mm } qrmax

cacuimené no. of bents

¥ _ 55 R
=123 ©.43 >~ Rz 2.05m

hps 205 = 098 ~» 4
2.1

b

"Taxe Sp= 205 M
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problem 2 (20%)

L

A~ which is of the pollowing statements False and

which ig True :

Folse
2. Teue

e
T = 26416 T

Y, = 1100 mm ,

‘IZL-; az -;_. - 2355. 36 R

Yy

Y, = FOO Tm
6 3

10 mMmm

& 3

Fy = ..19.. = 331.43 %107 mm

2

A= 610 wi0Y rame

MDL,'-"' 500 wkw.

M, = 3000 ®’nwm

24
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Alexandria University End of Term Exam

Faculty of Engineering - Time Allowed 3 houss
4 th Year Civil Engineering -. Date Jan., 2009
Remforced Concrete Brldgcs :
' a Notés Data _l_aooks Codcs and Tablcs are VOT'alio;vc&és.a the examination room \

U Show’all éalculat_mn steps clearly in detail.
Assufmé “missing data you might need.

Use the St ndard “Truck

a0

I-Problem 1 (75% )

The SLAB and GIRDER bridge, shown in Fig. 1, has Main Girders which are beams with TWO.
Cantilevers. The MG inetrior span, L= 16.0m., and each cantilever = 4.0 m. The clear road width of the

bridge = 6.0m. The bridge consists of 3 Main girders. The Cross Girders are spaced at 4.0m. apart. The
breadth of the Main Girder = 0.40m., the breadth of X.G, b= 020m.

1- It is required to give full calculaticas and design for the:
ﬁé:cll)s .

2- Anchorages are needed at the beam ends for pretensioned beams.

3- Circular Concrete Tanks can be either postioned or pretensioned

4- Prestressed concrete is related to the time of application of the applied load on 2 n&mber
5- There are losses in externally bonded pre-tensioned cables

6-Prestressing cables-are always located in the lower side of the section.

7- Prestressing can reduce deflection.

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

9. Unbonded cables are used in pretension.

- For the Pre-stressed concrete beam with the section shown in Fig. 2
Data: .
- Initial Prestressing force = 2700 kN, Final Prestressing force after losses= 2200 kN,
Eccentricity of cables = 0.80m (from CL) - M
- Applied working positive bending moments are: DL= 1300 kN.m, L.L=2200 kN.m
Concreie strength foy = A0N/mm?, £, = 50 N/mm® »
Area =600 *10° mm’,  Section Moment of Inertia =25 * 10'* mm’
- Draw the stresses in the section and check aga.mst the allowable limits:
1~ At time of’ transfer
2- In the iifetime (t =ou), .

o,

b



Data for groblem 1 - )
For fo, = 30 N/mm’ and for st 360/520 £, = 200 N/mm?

f.=10.5 N/mm’ for beams and slabs deeperthan 200mm ki=0711" i{= 170.6 _‘

Diametermm | 8 16 13 1 16 19 i B - : ‘
Area of one 50 79 132 201 | 284 380 491 616

f.=7.0 N/mm’® . , ki =0968,- k=177
Area of steel bars (mm® ) - .
28

bar,mm2

A
i
| B | LL Ry [sti;}” girder]
i 143 1/3 RV <

1 e
0.68

: el 160
| i s
L T —}
Fig. 2 | ,
! 7
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6.04 2.46

P e e

PR ¥ — — 4 ——
\__/ t\\_’;A
2.58 1.64
' 2 2 o
| M-ve =‘5-°‘3:3*2 = SIS kainlen M.ove = "-'4‘62"4 = ~3.22 knm/m
: 2 _ 2
| o 5-°42"43'2 = 2.58 Kn.m/m Mave = 2:46X47 - )64 xum/ea’

i
i
i

g . ,. 2
R
0.6 -+

— TWO boay slab:

= Sip = Si 4 0.4 a (1-%)

~ Sip = 0.F2 + 04 (0.F643.2) [ 2 3‘.]2xo.;6]
X0.Z8 -

Sip = 1.B8F m > 15 m
| + b=4m

Toke SIF = IS5 m
. S22 = S22, 04 a

S2p = 142 4+ 044 076




. P= _100%x(+I)
Sip % Sap

= loox 1:3%7 = 45667 wkmim?>
1.6 #» 2

25.3%%F knim

Rrea. cp BMD = 15.22% 2

4+ 05%1522%0.6X 2 ., .% X12.89

* % 56.49 knom <

o ME o= .‘:5..6;,‘.‘.'_?.,5 = 1765 Knam
35 :

MO = 19.22,.12.68 = 2F31 kuam

“Mave = 2791~ 85 - 15,09 {;
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— Cose op Tweo mheds
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’Desgqn poy momenT

__,__m—
Move = -116F.06 kM (Rec. Secnon)
o HMave = 22056 knum - ( T~ Section)

'Des%n asS T - Section

B00 416 » 200 = 2600

400 4 0. Fx

/’- ’.h—-
d::. k: \l Hove = o.q-ri \{.“_6_7._‘6_1_‘_0_6_: 1216 mm N
b 400 .
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&
f Rspe = Mave = 22086X10° _ 8353 mm*
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