
University Of TechnologY
Btrilding and Construction Eng. Dept.
Final Exam - First Attempt 2014- 2015

Subject: Prestressed concrete Class: 4tn year
Branch :Structural Division Time 3 Hours

Examiner: Dr. Eyad K. & Dr. Nisreen S. Date : 11/6 /2015

Answer Only Four Questions
(11: Usi|lg the follo\ving dntn, (lctcrnrinc thc sll10 unilbrnrly distributed service load (w.) that

c:rrr bc c:rrr'icrl l,r'r :r sirrrph rrtpJror'tcd prcstr(\\L(l tortcrclc bcltml
Sp.rn (1,)=15 m! A!=19:1"10r,rt,ttt . l*= lq.7"lu"nrnrr, r,=380 mm, yb=520 mm, allowable
lcnsile strcss rt initirl rl|d scr'\'icc stigcs (f,t = t', =O) and allow:rble compressiYe stress at
initirl ancl scrvice stuges ( f"i=i. =11 N/nrnr'z1, R=0.8 and /. =24 kN/mr,

Q2: IioI thc s!nrnrct|.ic post-lcllsionc(l bcrur sltorrn in lig,(l) , determine the
nlrxirlum friction losscs using both eract and lpproximate approach€s and
Nssur c Ir : 0.3 and k= 0.0028.

Q3: For thc sinrpl) suppor{cd bcur|t sho\vn in lig.(2), delcrnrine the ratio of ultimate
to crlcliing arlditional unilornrll dislribrrlc(l sclvice load (rv,) that the beam can
cnrr'1 in rdditir-rn to its scll\r'cight.
I sc thc lbllorrirrg tlut:r.
Under rcinforccd scction; rrcl of pr-cstrcsscd stecl (Ap, :1000 mm'), prestress
stlcss itftcl losscs ( 1,. :900 N/nrmr ), ulti|1lirte strength of prestressed steel
(/::1860 N/urrrrr ), fi = 40 NAunr? , /c =25 liN/mr , and modulus of rupture
( f,. :.1 N/urn' ).

Ql: llulie prclirrirlrry dcsign Ior N prcstressed sinrpl) supported berm using the following
tlala,orerrll rlepth (h=1000mnr), cfftclive l)r'cstress strcss (f.,= 1000 N/mmr;, Span of

. bc.trn (1,=ll nt), scll\veiglrt of bcrnr (rri;= l5 liN/nr), unifbrmly distributed service load
(rr,= 60 tiN/nr),.rnrl rllo*ublc conrprcssivc slrcss ofconcrete (f.= 12 N/mmz.1.

Q5: For thc bcam shorvn in lig.(3), design fol shcar if the following data is giyen
Non-conrpositc sirrply suppor(cd unilbrnrly loadcd beam. Straight tendon. Initial
prostlcsss lblcc (Fr =1200 hir-), (NI,, =700 liN.m), (V,:300 kN), (Vr =140 kN),
(\I,,,".:600 IiN.m), (V,1 =100 kN) , (l =,1 N/rnnr') ,
Contprcssive stlcrgth ol concrctc (l: = .16 N/nrnr' ). Concrete cover: 100 mm,
Use lJ nrrn stirrups. Yicltl slrcngth of shc r'r'cinlorccrncnt (fi- =,100 N/mm').
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Notes

l-Gcneral

- S,a, r,=fr - 1=Lltc+A-d)

2-Stresses

Initial stage

, _ Fi . Fi.e.Yt Mg*Yt.r*- - A---T
S€rvicastage
Fse= R* Fi

- Fsc fse*e*Yt Mt+Yt.r"n=' n'-1- ,

- Fi Fi +e* Yb MsaYbt",='i- t -t

" Fse Fse*e*Yh Mt*Yb'*,=-_T-T T
3-Losscs

Ft Fi . ?' l,,lo a I
ES=K,,.1,, I a: + a:; --i t.

FC
CR=K",* n'[f"i,- f"a"] , n= ;,
.fcr= d 

; 
+ a --:--:- -'::L-- .

n,= a . Es= 2ooooo N/mnr'?
Eci

I
Ec= fi30'.1.1{

La'= - ,
sH-8.2* l0+ *K,h *Es*( | -0.0024*V/S)1'( i 00-RH)

eNc- a*A
L

Fx=Fs. e'(k'k+r'd)
Fx= Fv(l+k*lx + F*o) _rpprorimate
.o = 2."i;1!!2.1'R'
4-Cracking and Ultimate moment

t;1tI r
\A Yb

.Mr= Fse *(e +kr ) ,

, , Aps+ ls
V.6). Jc 4 D

, ^o_7

-Yb
T

^cMp-;-#0.6). Jc

M. = Fse*(e + l) +
vb

, T= Aps+ fs , Mu = T'a

fr't
vb

:\- >



5- Prcliminary and final elastic flexural dcsign'

!r, l'A lse ^. F'c
Fse- o#Jt . l s.' 

o.t, h 
. Apt - 

1u ' '"= 0.s 1,
I I (l-R\rMv I ils

",-i . -. yA . -, R. Iti, .[cs

^ ll-R)* ilz+ Ms

Jts K + JcI

.r,,,, Ii-Lr(Jti-Jc,r . Fi=A-li"-,|. rsi 0?'fi

u,u r,t -,..[-g:* fu)"6w>d+).
.d >0.s* h

vcr=-L. {o.s*,Ffi+ .fn" - fttl

--#,'to.t' [t:+tta\
. Fi Fi,e'Ytento"=;"--,-

"A
/-! 

= yc .r t/,
a

11 v" 1\ .!-1n a,. a

n y"2 ! 51;. w. a

l4o. Ji^

^ 3+ Av. h
bw

THEN S.".= min. { 0.75*h , 600 mm}

THEN S.""=min {0.375*h,300 mm }
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