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: hlh:Shams Umversxty
. Faculty of Engineering

3" Year Structural Division

Construction Techmguxe of Bndoes

ASSIgnment 2)

- Question 1

For .the following bridge systems, it is required to state which construction technique is the

reasonable one for the construction of each bridge deck under consideration of the given

conditions and why. And then describe with qualitative sketches the main construction phases - -
- and show with systematic diagrams the main intemal forces (e.g. ' B.M.D) in both structural

elements of construction equipments and in the bridge deck (if avallable) ddnno the
* construction. Note : Differentiae between main and approach spans -

: . . Launching girder over the deck usmg segment
Svstem A : Pre-stressed Concrete Bridge with a box section — &

. . - t bridge }
‘ .(The arca under the deck is not accessible) A L M procas _,,-._.__.’_".f_;_;_
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Svstem B : Reinforced Concrete Bridge
= area under the deck is not accessi

{

(T

Cast in-situ using :
fixed shutterin

Launching over the deck

e in the main span}

Cast in-situ using
fixed shuttering
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(only temporary columns are allowed) »
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System D : Cable Stayed Bridge with Approaches

- Composite bridge deck for the cable stayed part
- Concrete bridge deck in the approaches

Cast 1n-situ using

Classic cantilever

method

ast 1n-situ using
launching girder
under the deck

3

movable shuttering /,f/' N
f 20 NN
l2 ‘-\{ < "/[/ N o
! NP 31— C
e AT
re ttect e o \\
?Y Iy 5 i \\,'/\‘/ s
0y 28T o

r‘rc <7r« (-ys(-v& Dgc!c e ,____‘__ U (é L POS I( @fc

LI, 37




Svstem E : Concrete Bridge Deck Supported on Concrete Arch  ~{Classic cantilever
(The arch is constructed using the pre -cast technique)
Cast in-sifu using et e S
ohro) <.
launching girder F’""“"’“ P A | Erpeees /
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“Svstem F : Concrete Bridge Deck Supported on Steel Co[umns r101d[y connected to deck
(the area under the deck is not accessible)

Cantilever Method by
Launching over the deck -
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Question 2

1. Explain with sketches the different stages of the erection of cable stayed bridges. Describe
also the erection of cables during the construction of this bridge.

2. State the boundary conditions for the application of launching system using launching
- girders under the deck and then explain when the designer should adopt the mf‘remental
launching system using launching girders over the deck.

3. Both Deck push system and launching system could be adopted for the construction of
concrete bridge deck Which preferable in the following cases :

-- Concrete bridge deck with spans of about 30 m-and the area under the deck is not
accessible [Launching under the deck] '

- Composite bridge deck with spans up tc 35 m and the area under the deck is not
accessible. [ Deck pushsystem . . |

- Composite bridge deck with spans up to 60-70m, all the bridge vent over water
channel. [Launchmg over the deck |’

- Concrete bridge deck with spans ranges between 30 and 30 m, Pre cast technique is to
be adopted ILaunchmg overthe deck | _

4. Explam the main advantages of the application of the precast technique in bridge
construction.

5. What are the possible construction techniques which could be adopted in combination with
the pre-cast technique to construct concrete bridges for the following span categories :
a)20up to 30 m b) 40 up to 60 m c) over 60 m

lassic cantilever

Launching over the deck : -

deck -

In each case e%ii the conditions for each chbice |Launching over the
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*Question No. 3 (20 %)

For the Slab System and its Detail of Reinforcement shown in Fig. 1,itis regulred to:
m  Calculate the bill of quantities of all slabs and beams. .
= Show the bending list of their reinforcement.

(Specific Weight of Steel =7.85 t/m”)
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Ain bhams Umversatv

Question No. 4 (15 %) o

1. Explain the main aspects, which should be con51dered when deciding the construction
~ technique of a bridge _
2. What is the designer main target of the bridge construction,

R

. »3.. Explain the main advantages.of the’ apphcatlon of the pre-cast technique’in bridge
.. =-- construction. What are the different forms of pre-cast techniques, which could be -
adapted for construction of concrete bridge with open section as shown in Fig. 1:

: - 27 \ e -
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4, Describe briefly the construction Drocedures using the following techniques :

2. Constructior of a concrete bridge with 4 spans ranges betweesn 50 and 60m
using the segmental pre-cast technique {Launching over the declg

b. Construction of a concrete bridge with main span of 100m and two side spans
each of 30 m using the segmental pre-cast technique [Cassic cantilever |

c. Erection of one stay cabie during the.construction of cable sta ved bridges.
' I Classic cantilever |

d. Construction of a concrete bridge of 5 spans each 20 m with girder type deck
using the pre-slab technique. { Launching over the deck or Deck push system | -

Question No. 5 (15 %)

Indicate if each of the following statements is right (V) or is wrong (X)

1. Over-stressing and residual stresses of the different structural elements of the end bridge

should be avoided during the construction of the bridge. * : : )
2. For bridge construcuon in Egypt, the deck push svstem is the most frequent used _ _
. technique. . C (X)
3. Metatshuttering is the much more du:able than wooden shuttermo - WY

4. For the construction of a cable stayed bridge the launching method is the most suitable
method. o : . (X))

5. For the application of the deck push system, the connection between deck and piers must
be rigid. 7 )

6. The pre-slab tech uque can be adapted wnh a max. spacmg between longitudinal bear(ln}of
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Question No. 6 (20 %)

For the following bridge systems, choose the most suitable construction technique for the
“construction of each bridge deck and explain why. Show some of the construction stages and
“draw for each stage with diagrammatic sketches, the main internal forces (e.g. B.M.D) in both

structural elements of construction equipments and in the bridge deck : K
Bridge 1 : Pre-stressed Concrete Bndge w1th a box section _ - —
(Tne area under the deck is not accessible] ) g Launching over the deck
A
- —— ¥ ]
N ' : HWL e Al Ii} /]
. i o i =
\ =3 LL 4L b M &
{ 30 40 T 46 ‘ a0 ... T 30 -
F 12.00 3
SEC. A'A 3
Bridge 2 : Composite Bridge Deck ' ‘ Deck push system J '
(only temporary columns are allowed) i
A4 . . :
[ N - ] =
) C)‘ AJ (.
[ [¢ 1 ~1
300 T 50.0 1 50.0 T 500 T S00 T 300
14.00
T“T‘“ﬁ“
SEC.A-A - 3

TAYITY

Bridge 3 : Cable Stayed Bridge with Approaches
Note : Differcutiae between the construction technique in main and approach spans

ST

Cast in-situ using launching
girder under the deck

Cast in-situ using launching ) ) Classic cantilever —}
girder under the deck ' method

Areq 15 not § corssi.

FAN

- Arca /’S hﬂ.f Accessi e

{ VA
s T L
T~ Tz
—7
( ~~
RN . 4
r 2 —e o ¥ K 42T
ro»'mr:a{: De(é 1 Co ~po$c;’:’ /7¢(4é L{v,{,,,cﬂfc i Concre /c_ Oe/é_ 1
= A - A - _ E
A/PrORCA"'S 1/ +13ier &I‘Jff L 4/)/),&'—}(465-
T ' S Vg —=




Ain Shams University

Faculty of Engineering

Structural Encmeermg Department

3" year, Structural Engineering Division

' 1St Semester 200”-2003

The exam consists of 6 auestions in four pages. - Trv all questions - 1/4

Question No. 1 (15 %)

-t

15 pealie 3t LK)

Saee ¥l N St il e 5,00

) B T e e Ui O LI S 20 S VRIS I
’ - = .3 IR >3 _'«.-‘
4.:'_;_-_1_.| 3 “__\.‘LA.] oz s :_;_/,5_,; _C
Questlon No. 2 (20 %)
LU I et WL DV IR SR 3 e ‘\.a,\_. 3 2 ~...L. St :L'L...._/:_ 3 ia T DS s
= = & -
Question No. 3 (20 %)
ot ezt R I o ‘ s
15'\‘ “‘ s o Yv 4 N -‘_:t—_ b mata "_aJ e u;(__ S ‘ A_J.a;_\ -1,_._,3_,) _._‘__! (_,__g §
At Al el cila g P!‘:“' i e '
o
e X A (£xE) 5 (TXT) (3% Y)5 (5xY) 5 (2xY) Aaliad S e =
. 5
-y TS RN A =5
o r\~ 4_'_5,_3_.. sl C._-n_J‘ & ’;
3
TN IR PR 2
?‘_/ << V. eVl 34 - saadl DigalYl e g

.‘5

[ 0.3E/ Hiby ji_ ";_-/ R Gl A4 2 el Sal e
E =100 Ton/cm”



Al _DHLU]].:I Uiversity

Faculty of Engineering _
Structural Engineering Department

3" year, Structural Engineering Division
1* Semester 2002-2003

%5
SEe TR MSE : U5 A
"The exam consists of 6 questions in four pages . .~ —__Trv all guestions
l eda s ) -
. e & =
(I e i

- B

3/A¢04 WAy i WO y <
s /180 } WY og Y ; W e s
i ¢
5 'O 8.

e L — g

( xvo)y

i

&

el ge [ob VA0 ot RS it
=oe g [k ViAD & 52
———— —_—— — . =T




Ain Shams Uaiversity

Faculty of Engineering

Structural Engineering Department

34 year, Structural Engineering Division
1* Semester 2062-2003

- The exam consmts of 6 questxons in four pages

Tn all aues&ena
" Question_6 (10 %)

For the following bridge systems, choose the most suitable construction techmque for th\.
. construction of each bridge deck and explain why. Show some of the construction stages and

draw for each stage with diagrammatic sketches, the main internal forces (e.g. B.M.D) in beth

structural elements of con_\,trun,uon equipments and in the bridge deck :

Classic cantilever = - ; deck S
. . . P e Launching over the dec >
Bridge 1 : Concrete Bndcre with a Box Secfion od - ad £ : [
2585 2 S meth N - b
(The arza under the deck is not accessitie) : { &
; - — g I - ¥y ‘ %
- [} i : 3
= . o HWL A1 B
AL\ TN L LT
1 I WP D S * ,
! 3¢ ; 30 ! £3 ] : 402 : &C - g 30 3z 3
. ‘ Launching over the deckJ
Rpprosches - Flaie Beirbe KR rerches
. i 7 . S hd T A — .
Bridge 2 : Composite Bridge Deck :
(only temporary columns arz allowed)
Deck push systen;\
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The exam-consists'ot 6 guestlon in fo-'r pages : Trv all questions 3:4

Question 4 (13 %) ]
Indicate if each of the followmv statements is right (V) or is wrong (X)

1. Over-stressing and residual stresses of the different structural elements of the end bridge

should be avoided during the construction of the bridge. Wy
2. For bridge construction in Egypt, the deck push system is the most frequent used x
. technique. (X
3. Metal shutterinz-is t:w muqh more d‘arable than woodei shutiering. , L

4. For the construction of a cable stawed bridge the launching method is tie most suitable

method. (X3
5. For the applicaticn of the deck push system, the conneciion between deck and piers musi
be rigid. (X)-
6. The pre-siab technique can be adapted with a max. spacing between ongitudinal beams of
3m. : g
7. During the consiruction of a bridge using the classic cantilever method, the influence of
the wind load can be neglected. : (X )

Question 6 (30 %)

1. Explain the main aspects, which should be considered, when deciding the construction
technique of a bridge ‘

2. For construction of long concrete piers with height up to 40, explain what are the
reasonable metheds, which could be appiied and compare between them, considering
the constructicn duration, economy and the quality of concrete.. - . o -

TR RGN

Y S PAT P R T S S s LRS!

Lo

State the conditions, by which the push deck tcchmque could be apphec for
construction of bndoes. ) T ) -

4, What are the differences between launching system with launching girder under and
launching girdzr over the deck, when could be each.one applied for construction of
- concrete bridges. - - C

5. Explain the main advantages of the application of the pre-cast technique in bridge
construction. What are the different forms of pre-cast techniques, which co’uld-‘be
adapted for construction of concrete bridge with open section as shown in Fig. 1:

7 :/ 3 1CI_J/J—' Af’“’
U

L, 4 : L
Fig. 1 : Deck Cross Section
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:_?'.Constructlon Technique - -

ThP exam consists of 6 QU"SthHS in five pages Try all @estlons 375

Question 4 (25 %) - o

Fig. l shows the construction-technique used for construction of an intermediate panel of a
~  concrete box girder bndg». The used steel-truss girder is supporiad on both pisrs and
additionally on temporary steel column in the Trizin span. The truss girder is supported con the

temporary column in vertical direction and horzuﬁ.ﬂlv cnlv.in the longitudina! direction (It

means the wind load in transverse direction is to resisted only by bridge piers. It is required :
1. Calculate the max forces in diagonals and chord members in ore of the 5 longimdinal

truss girders and design their cross sections.
Explain with systematic sketches (without calcuiations)‘thc wind load mansfer in boih
longimudinal and transverse direction. . -
3. Calculate the vertical reaction on the temiporary column.
4, Calculare the horizoatal wind icad om the temporary column in longitudinal dirzcticn an
ther design its verucals and diagonals for the following two cases :
¢ Case 1 : without temporary cables
s Case 2: with temporary cables in lenzt

~J

¥

5. For the case 2 with temporary cables in the mp. cable and
design its cross secticn

6. For the same bridge deck, if the bridge has a single pier in transverse direction as shown
in fig. 2, a truss girder with 3 long. girders is to be aﬁqrcen_ in this case show with

vertical loads and

svstematc sketchss the statical system
of the bending moment.

Design Duta :

e Own weightofthe deck =45¢m” ) 3
« LIL =100 ke/m’ ok
e Wind Lcad ful the deck and the shuttering in long. direction (w=fg) =0 03x 150 kz/m’ L
e Steel Tyg:-e for truss gircer St 52 ;
_e Forcables :allowable tensile strength £, = 10600 kgiem® ’

Cogerete Deck . T :
T - - . . : 275 . 43 4.5 ' 4= ) 2,75

-2 52
’E][
QIJ
-8 5.

OO b T AT T A
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AN N/N/' LN L A BN h -J :
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' The exam consists 0!’"6 questions in five page Trv all queat.ons 4/5

3 . 6 . 3

C s

)

Fig. 2 : " ' R .

Question 5 (13 %)

For the following bridge svstems under the given conditions, choose the most suitable
construction technique for the construction of each bridge deck and explain why. For each
bridge: show sb.he of the corstruction stages and draw for each stage with diagrammatic
sketehies, the mazin intemel foress (e.g. B.MLD) in both structural elements of construction
eguipments and in {he bridge dack :

Tk

Bridge 1 : Pre-stressed Concrete Bridge with a box section

Corsider both cases 4
a. The area under the deck is accessible and only temporary columas are allowed [Deck push system | 4

b. The area under the deck is not accessible at ail [Launching over the deck | i

A ' E

= — Lk

O. l ‘fi

& |

|

l 13.60 *

-SEC. A-A <

Bridge 2 : Composite Bridge Deck over Concrete Arch
Note : Differentiae between the construction technique of the arch and the deck )

Classic cantilever ] _ T
method

Deck push system -

(9—;,005.'}‘, Decte

( g

. S > -~
iJo, 79 o 30 150 - , 3¢ 3o 30 3 1
M -1 27 1 fa} R R L4 t /]_ N
1. peproacks « M2in Bridye _x Approdches | L
' +f 7 - T = i
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The exam consisss of 6 cLuest'ons in ﬁve paces- : Try all questions s/5

Bridge 3 : Pre-stressed Concrete Deck with Approach spans :
Note : Differentiae between the constructmn technique in main and approach spans

Classic cantilever Launching over the deck

Launching over the deck_]_ ‘/_ method ]/_ .

I

b X - T !
.’ ) gi HW.L ) —
1 - - — _ '
g :::L .. L LLL : ———/ = !
|40 l 40| 50 | S5 - se | 40 | « !

/;p/;ro;z/xas Ly - - . Haim Beichic. . : ,(;/-:}’,c-rolt‘:<5 -
7 >

Question 6 (15 %)
(short Questions)

1. Explain the main aspects, which should be considered, when deciding the censiruction
technique of a bridge

2. Whar is the designer main target of the buidge construction.

3. For consiruction of long concrate piers with height up to 40, explain what 2re the
reasonabie methods, w h:cl" culd be applied and compare between them, considering
the truction duraticn, economy and the quality of concrete.

4, DeSC;l;L/ brleﬂ}- the construction procedures u51rg the follcwing techniques :

a. Construction oFa oncrete bridge with 4 spans ranges betwean 30 and 60m
using the segmental pre-cast technique [Launching over the deckJ

Coastruction of a concrete bridge with main span of 100m and twe side spans
each of 30 m using the segmental pre-cast tec‘m:que

| Classic Cantilever 1

c. Erection of one stay cable during the constn.cbon of cable s*avef‘ bridge

| Classw cantilever |
d. Construction of a concrete bridge of 5 spans each 20 m with-girder type deck

usiag the pre-slab technique. | Launching over the deck or Deck push systetﬂ

s e

b
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right{+/ ) or 1s wrang (X)
of the technical safety during the constiuction of a bridge, the
important aspect for ihe cho ce of the constrictica technique
- .. » X
= and restdual stresses of the different structural clements of the ead bridge
se aveided during the construction of the bridge. : ]

sestems 1s the most frequent vsed

(X)

sore dufable than metai shuttering. . (XD

B A

tnyed bridge ¢ the faun ching method is the most suitable
(X))
»licaiton oflho deck push sysiem, the connceiion belween deckand 5 nicts nayst

. i

iab techuique cai be adapted with a max. spacing between longitudinat beams of

X
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8. Launching method with truss girder over the deck level can be combined with the pre-cast
technique to construct segmental concrete bridges with spans up to 60 m over very high

valley. - ]

9. Ifthe arca under the bridge location is not availablc (o arr ange shuttering durmg the
construction of bridges with spans ranges between 30 and 60 m,_lhe cantilever method is
the most suitable technique to be adapted _ ’ ()(') o6

10. For constr;ct‘on of a compositc deck of a bridge with a height of 30 m over the water
level and spans up tc 50m, the push deck system is an altcmative, which cou d be

“adapted. o (x) i

11. Pre-cast technique is the most suitable method for construction of bridges with stcel decks
and spans up to 30 nu — _ 7 -

12. The construction rate of high concrele towers using climbing (jumping) forms is faster
than the usc of the slip forms. ( X)

13. During the deck pushing, the produced {riction fbe\.S between the deck and piers are-
o i~ mr -
close to be zero. (/7()

14. The use of additional beams {aids beams) with the launching svster reducss the interi nal
forces in the deck diring the constraction. ’ (l/)/

15. During the construction of a bridge using the classic cantilever method, the mﬂucnce of
the wind load can be negiccted. ()( )

Quéstion No. 5 (20 Degree)

For the construction of the shown bridge deck in Fig. 2, a supporting wooden shuttering over

the wholc length of the span was arranged during the construction of the concrete bridge deck

(assuming that the piers were already constiucted before this staoc) For the uwcn shuucrmg
system, it is requlrcd to proceed the fol'owmg

T AT N SRR A TR T T A TR TR R

1. -Calculate-the max. force in the vertical members and then desiga their cross section
(allowable compressive stress f. o =80 kgicm?)
2. Choose a suitable wind bracing system in the vertical and herizental plam.s and show their
. arrarigement with rough sketches. :
3. Show without any calcuiation the load distribut_ion for thesc wind bracing s_ysicms'
4. Calculate the max. forces only in one of the verlical bracing resisting the transverse wind
and cstimate (heir cross scction (allowabie tensile stress fun = 60 kg/em?)

v ey

rae
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Design Data for Ouestion 5:.. - -
o Neglect the own weight of the wooden members of the supporting shuttering
e Liveload (during construction) =100 ksz/m :
o Wind load product (c. q.) for the deck and the shuttermg = 100 kg/m?
+ For the calculation of the wind load on shutlering a [illing perceniage of 30 % of the arc

projection is to be consmcred (for example Wy =c.q x0.30 X Agun ) »
- ‘Deck ¥ 12 + .
’ 7 . ,V 3 Y- 6 ¥y 3y

3 “'
t=025>m %7 'y s 1.5
—} ] I — i

1 2 ‘ B 1; ' E g T
T 4t Pier i t
. / { e Ll -
Pier /1 ) i, Jlj_f 7.5
: T G —_ I
l : = Al
.J |>(( ! : - A 1] s - ]L— o
~ s S : o X 8 c NS l /] NS
" Ix3=2im ; Lo 3xd=12m
4 ; ¥ Je
Elevation : g

) ) : AR Cross scction
Fig. 2 : Shuttering over the whole length (All dimensions in m) ‘

Question No. 6 (25'_Degreg

AEACPIS L MR 0h]

a) During the construction of the bridge deck in Fig. 3a, a rigid steel space truss girder was
arranged to support the forin-work of the deck. The truss girder is supported on the piers
and additionally on a temporary steel column i the mid-span. Assuming the ovm we ight
of the deck to be 1.0 ¥m?, L.L. of 160 kg/m® and wind load {c.q) of 13C ke,

it is required to:

ATOTTI e T

- . i

¢ Calculate the max. vertical ioad on one of the two main longitudinal trusses and calculate
roughly the max. force in the diagona! .ucmbels of this {russ and thcn design this member.
(allowable tensile stress i,y = 2000 kg/em ol -

o Calculate roughly the max. total vertical force on the @mporary column.”

o Assuming that the truss girder is only connected into the temporary column in the .
longitudinal direction (i.e. there is no herizontal load transfer from the truss to the o =
temporary column in the transverse direction), proceed the following : ' : "

o draw the statical system for the supporting system of the wind load in transversc
direction and then caleulate the horizontal wind load in transverse direction.

» Assuming a total wind load on the bridge and shuttcring ia the longitudinal
direction per long. meter of 70 kg/m , calculate the wind icad rcaction on the
temporary column in the longitudinal direction.

s Calculate the max. force in the iemporary cables, and tncn desiga these cables. .

. (fl ca = 8000 kgzdll )

P.T.0 i
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1 of the truss girder with the lemporary columa in the transverse

de

~

tan auunlave to use temporary cables i the iransverse directicn as shown
Pexpiain wlhy ?

ther aficrnative technique for the previous bridge deck, it is assumed to use the
nique for the girders and cast in situ tc chnique for the deck slab, it is required

1. Draw the detail for the jeint A in'Fig. 3¢
2. Show roughly the distribution of the shear-connector-over the span fength
3. Walch construction technique shouid be adapted to eliminate ihe use of shullering?

Aaned

and which changes in the arrangement of longitudinal girders should be done o
enabic the application of this construction technique ?

Castin sifu slab
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Q_l_;eéfibn- No. 4 (Zd %) :

1 Explam the main aspects whzch should be con51dered when dec1d1ng the conslructlon
technique-of a bridge.
2. What is the desxgner main, target of the bndge constructmn. o L

3. Explain the main adva_ntages of the apphcanon of the pre-ca'st.techhique in bridge -
" construction. What are the different forms of pre-cast techniques, which could be
‘adapted for construction of concrete bridge with open section as shown in Fig. 1:

_ :'ZF
TP e
| 6 Doy 30 30 36 28, Fg 1
Question No.-s-(39 %) o

For the following bridge systems choose the most sultable constructlon technique for the
construction of each bridge deck and, explam why.. Show some.of the construction stages and .
draw for each Stage w1th d1agrammatxc sketches -the main mternal forces (e g. BM.D) in both
structural elements of constructlon eqmpments and in the ‘bridge deck :

Bridge 1: Pre-stressed Concrete: Bndoe W1th a box section ' .
Launching over the deck

(The area under the deck is not accessbee) |

- IV S ]
-I\\ - JLW.L 18- —ad /'//
L 4o ‘Tﬁ 46 " T % a0 ] 30
¢ eoo T
o
— R e
_SEC.A-A
Bridge 2 : Comp051te Bridge Deck- o - L8 S
(only temporary columns are allowed) . =~ - : ‘/—( Deck push system |
L — = m—— =
. B . : . v
300 777 0 0o T €0 T 00 T 7 ®oo 1. 300
< : 300 - T
L 14.00 TR
I |
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AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING
STRUCTURAL ENGINEERING DEPARTMENT
' 4"'Year, Civil Engmeermg (Structural Division)

- June 2007 OPEN BOOK EXAM '-

The Exam Consists of Six Questions in _four Pages.

~

Systematic arrangement of calculatlons and clear neat drawings are essentta!

Any data not given can be reasonably assumed.

Used materials in all Qgestions: Concrete: f,, =30 I\A_E’a'énd Steel 36/562. -

Question (12(25% of maximum credit). . = . f i _ -

Fig. 1 shows a box girder bridge layout dunng construction of an mtermedlate deck
panel of a 36m span. The bridge deck shall be cast in-place on a rigid steel truss girder,
which is supported vertically and horizontally on an a temporary steel column in the mid-
span in addition to the bridge columns. Itis required to:

1. Calculate the max. design forces in the diagonals and in the chord members of
one of the three longitudinal steel trusses supporting the deck during
construction.
Design the cross sections of those truss members
Without any calculation, explain using systematic sketches the wind load transfer
on the deck and shuttering during construction in horizontal direction only.
4. Calculate the horizontal wind load in_long. direction on the temporary column
during construction taking into account that it is supported by temporary cables
. as shown in fig. 1
" 5. Calculate the max forces in the temporary cables.
8. Calculate the design vertical and horizontal forces in the temporary column and .
then destgn one of its verticals.
Design Data: _ :
Own wt of the deck = 12.0 kN/m? - L.L = 1.0 kN/m? ' )
~ Wind load in long. Direction / unit surface area of the deck = 0.01 kN/m?

W

LB 6 3
3 _ rere
of m’—
ol GoosweleDeck '
je : v E
T 3 Loninsdina e w
- Girdets. . Nl s I
g i S
40 T 48 |
; ¥ T F 1
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The Exam Consists of Six Questions in Four Pages. - . o 2/4

Questlon (2! (25% of maximum- credlt) g — ,

a) For the relnforced concrete slab shown in F|g 2 itis regunred to
. Calculate the Bill of quantities of all concrete slabs and beams
- Calculate the area of shuttering and
- Comment on the shuttering area/m of slab and weight of St reft/m of concrete

. 8 ey
ﬁzq o _@—~. — .l,. .F P o
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i Sk g 1R |
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(% pE j \ ’ N ) Ao bl 82 016 1616 Seg/m’
\1‘ | ‘.,‘J“_..- . ] o )
|
BRiNivvenmill
}L 20, 450 nl 2.0, |

Fig. 2

b) For the following two bridge systems in Fig. 3a & 3.b, it is required to choose the
most feasible construction technique in each case showing different construction
stages. In each stage show with systematic sketches the B.M.D. in structural
elements of both the bridge and of the construction equipments.

‘Bridge 1: Prestressed Concrete with a box section: :

Consider both cases: e [Deck push system_ |
a. The area under the deck is acces:yble and.only temporary columns are allowed.
b. The area-under the deck is not accessiblé at all. [Caunching over the deck |

A3
— e
B R AT ] %6 T 30 T ss |
. h " ‘ O—O"-— .
——— |
Y . a 1
\ :/ )
| -SBC. A-A .
Fig. 3a » _ -
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) =
- Bndge 2: Composnte Bndge Deck over Concrete Arch

: - (Note: Differentiate between the construction of the.arch and the deck)
Classic cantilever Deck push system I
method

Deck push system Crnerele ard '

LY’,, i e o o §o. ., NN ...~ S
,I[ Rhprosriee & _Mam -5"'%7%"

Fig. 3b

Question (3) (10% of maximum credit)

Indicate if each of the following statements is right or wrong and then correct the
mistakes.

L. Over—stressmg and residual stresses of the different structural elements of the end bridge

should be avoided during the construction of the bridge. ‘ 0]
2. For bridge construction in Egypt, the deck push system is the most frequent used

technique. . (X))
3. Metal shuttering is the much more durable than wooden shutt’ermg. L

4. Forthe construction of & cable stayed brid ge the launching method is the most.smtable _
riethod. | , o)

5. Forthe application of the deck push system,; the connection between deck and piers must
be rigid. _ (x

6. The pre-s]ab techmque can be adapted with a max. spacmg between longitudinial beams of

3m ; - w7

7. During the construction of a bridge using the classic cantilever method, the influence of
the wind Joad can be neg}ectcd. _ (X )

8. Launching method with truss girder over the deck level-can be combined with the pr c~casi
techinique to construct segmental concrete brxdgcs withi spans up {o-60-m over very high

valley.

/,

9. Ifthe area under the bridge localxon is not available to arrange shutléring during the=""
construction of bridges with spans ranges between 30 and 60 m, the cantilever method is (X )
the most suitable technique to be adapted.

P.1.0.
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The Exam Consists of Six Questions in Four Pages. -

Question (4) (15% of maximum credlt) :
a) For'the structure shown in Figure 2, what is the minimum time for remaval of the

v forms for the following elements (ordinary Portland cement is used):
Columns. :
Side form for beams.
Forms of the slabs. Justify your answer.
b) Suggest a suitable construction technique for each of the following elements
Draw schematic sketches showing your concept.
Columns carrymg super structures of a bridge. ( column height = 80 meters).
- Columns carrying a roof of an exhibition center. (column helght = 15 meters).
Lc) Give examples for the permanent forms in structures. '

Question (5) (20% of maximum credit)_

Design the wooden form elements for a reinforced concrete wall with a helght of 2.5
meters and thickness of 25 cm. Draw to scale 1 20 an elevation of the elements of the

form.

Data:
Available wood sizes are 12.5cmx12.5¢cm, 10cmx10ecm, 10cmx7.5¢cm, 7.5 cm X

7.5cmand 10 x 2.50 cm.
Allowable bending stress is 80 kg/cm®.
Aliowable shear stress is 10 kg/cm?®.

Allowable axial compression is the smaller of 50 kg/cm? or 0.3F

(H/B)

E = 100 Ton/cm®
Rate of placement (R) = 1.50 mfhour
Temperature (T) range = 30-35 degrees.
. 33*R
P =5.03*%(150 + 9000
32 +1. 8T

~ Quiestion (6} (20% of maximum credit) .

— ) kg/m

Design the wooden form elements for.a reinforced concrete flat stab with a thickness of
300 mm. Height of the form is 2.80 meters. Draw to scale 1:20 an elevatlon showing
the elements of the form.

Data:

Avallable wood sizes are 15 cmx5cm,10ecmx5cm, 7.5 cmx 7. 5 cm and 10 x2.50
cm. -

Allowable bending stress is 90 kglcm
Allowable shear stress is 10 kg/lcm?. _
0.3E

Allowable axial compression is the smaller of 50 kg/cm? or g

‘Allowable deflection of the form elements is 2 mm.
E = 100 Ton/cm®



