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Prestressed Concrete m/2557 

(15 Point) Problem 1: MlIM0I,If1ilV161615411H'11,16h1131MHT13.1EM 12 m 

(dead and live load) looRnw@1inio6o6L5lilewt:h9i0.LamIcuTti aw6oLL5lucumcin4illi-Afilnailmuinau 6 r 

i'im-rILLAii..AlthtScaNa6m1LAitlawiLviatri,vinfij'mouaLiLvinfiu 16,000 kg/cm2  (Ar,s  CAKICiLhmoLoitri,Ifileit 

1.875 cm') @,winnwv4Ttl'ivici:Inctm. vjs neloViv7-111V1R-ymiAtrVii,r)o'htuct412,1-4olthrlwilR-nliAtliium.iIi 

1rAiT15annl5L@Laolol) 

inm-y-ILLA'1,117110@1-111,11uvvil:i-logn. 

For the top extreme fiber: concrete stress 	mid span < 70 ksc (compression) 

For the bottom extreme fiber: concrete stress 	mid span > - 17.45 ksc (tension) 

120 cm 

15 cm 

60 cm 

	 40 cm 

30 cm 	 

25 cm 
_1 	 12.5 cm 

2 



Prestressed Concrete m/2557 

(10 Point) Problem 2.1: R@IInS4 m6oiLwocia;i1n-lumAl (Post-tensioning) 61,11ilef 1 fiwcuolinlocvAllfm?ilt-intia51Lii.i 

? i,;flicu n-yaBlitacuLklawfilmno 0.9f0,61PTIL6Aitiii@uni5ildioLL5Ifii-uvilficu 17,000 kg/cm2  (Aps  

Lvi-ifilu 1.875 cm2) 14-)1,i-guvii/Junoni5NLSEJ (loss) 6liminnaTn1m5mokaucua-105in (elastic shortening) 100M1  

(E.I.T) 

E. = 1.9 (106) ksc filAjZol6d@lfl@unid vi: Cc;  =250 ksc Ec  =15,200 fc° 5  

Es,  n f  
Elastic shortening loss (E.I.T): Afp,s  = 0.5 	

t: 
= 	cs 
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Prestressed Concrete m/2557 

(10 Point) Problem 2.2: riivroac lifiuunio6oLL51vCiAtriivoiji 1 6aimiuflutini6o6L5156CAglawd@t1 (Pretensioning) 

@Ejn1819iairratAliimmtida.177116 75% uatjnvilln9nu6i-)91A-4L6-1 601,110 550 kg/m Igitnci.nrin-15?jojLSEAL51&6m1 

uiuitiln -raLcti@lay-R-InNalial Steel Relaxation 

lou6i,nano55'm EIT Standard: RE = 1270 — 0.4ES — 0.2(SH+CR) ; SH = 1200 —11RH ; CR = 12fcir  —7f,, 

Elastic shortening loss (E.I.T): 	
Es  f 

 
pES 

Ec  
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Friction toss: Af
pF 	1  

=f  _ f
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Prestressed Concrete m/2557 

(20 Point) Problem 3: p-icuRacunil m6ou,51vioLi.1@la@l7i-)1 fiLanticua-m6ouilmmalumoIcuFi fm600lmcu 

mounil mAiln --m5r.,villouvi-inlawillialu A 

3.1)ffi-rinalvinn-ivicuLSEJ (Loss) til@lvinNaliolATILLFisomu 61h1J50116 11 = 0.45 LLar, K = 0.0021 filvrtmlet,it4M 

the conventional method 1081,68f1f1VM1,111S11,111.11 fiT1111101141T11.181-)a-NlthallalLVi-11111.1M11.166"Atialinthl 
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Prestressed Concrete m/2557 

3.2)lg'-nnti.rii5:antintur,Fio (Elongation) 6dn1LiitiMoVictialEi A 6-dictowSictialu A kingltli1HTilidiculJ5ria.nal 

16,500 ksc Lot Eps  = 2.0(10 ksc 10061.6rini l1zant1.4i-ILQ&J gays  Lot '78 the conventional method 1,0EiLLuniiv15an 

ttleudm.,i1 

Elongation: 	6,, = (f +f2  )L/(2Eps) 

Elongation (conventional method): 6 = u E,) f2  (e 	-1) / ( 	+ KL ) 
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Prestressed Concrete m/2557 

(20 Point) Problem 4: 1.-rumecun5v16o665166-)ligo2 aIvrt:119`iovzhauwicuricAtiivnItiii@Vi 1 6-I66516onnumAln-151,eicho 

1)154Fill,Villi`U 180 c 	finvuoll'ilTionTzlim ilFiln-15,?jt-Ou66516othtann.1 20% T@\14,1,160i110141111-151filE11,651 

4.1) @,14'1InflailFilMT13.1A1.11.1141.7-WTO Wirilnailm-nam-)) inoWian-ntiviAilf-mlfiluLt51 

4.2) @l4itnartinFilm'nulitutivri,h$io (er4Filna-Iln-mol-J) inoliannit m5141-11.1 ei-wmi)- cuctInevnIn5a1.71LaLo u,,,, 
,  

tnvicunvicu) 2500 kg/m 

4.3) ,14-lcu-at-uni5ufjocuLLI.JalFrnmPuTiacua-mvilmnnetlivict7nu5Tviinaiholi@lizsilo 5.2 fiiwuo (ES/E,_ = 8) 

4.4) lg-itnan.T-roct:ineu5y,Inwa.111,a2,217a-nyiniuuLiiill3fri@eumlcuCrion-)51,Loni1-1-) 61131,6L'ann5ioninN-avinficu 24.5 

ksc 

The stress change in the steel tendon 

E , 
Afps  = 	s  (Allif ps  ) 

E 
c 
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Prestressed Concrete m/2557 

(10 Point) Problem 5: fliwrii..1RM,inivi6015Auii@C; 1 lg-nnti.rvilliwn.Tnu55`vinTd5t/A/EJ fiTvicuoliFiTtAnTA 

ilictinlinuwInalhalipa@omerimm m160i,t,51rui.mt7-410176d'ArilnmlA114117u 6 .10 (App  lictSiLiftimouvianpuvilficu 

1.875 cm')11M-Y11.1g1.6-111.J5t,A6M1d-J011/1161.J 19,500 ksc LLatii16'1601J51406M1Fl@LiflilVILYilh 330 ksc 

Simplified ACI formula:fps  = fp, (1 - o.sp(fp/f c )) fiivicuoli 0.9M,, = M, 

120 crn 
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