1.1. An AASHTO prestressed simply supported I heam has a span of 34 ft (10.4 m) and is 36 in. (91.4
cm) deep. Its cross section is showniin Fignre 14,18 'It is subjected to a live-load intensity W, =3600
plf (52.6 kN/m). Determine the required }-in.-diameter, stress-relieved, seven-wire strands to resist
the applied gravity load and the self-weight of the beam, assuming that the tendon eccentricity at
midspan is e, = 13.12 in. (333 mm), Maximum permissible stresses are as follows: -

f, = 6000 psi (41.4 MPa)
fe = 0.45f;
= 2700 psi (26.7 MPa)
f, = 12V/f. = 930 psi (6.4 MPa)
fou = 270,000 psi (1862 MPa)
fu = 189,000 psi (1303 MPa)
foe = 145,000 psi (1000 MPa)

The section properties, given these stresses, are
A, =369 in2
I, = 50,979 in.*

I
r2=_C_= [ )
2 138 in.

c

¢y, = 15.83in.
S, = 3220in.3
S' = 2527 in.?

Wp = 384 plf

Wy, = 3600 pif

Solve the problem by each of the following
methods:

(a) Basic concept

(b) C-line
(c) Load balancing
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OTRESS DATA2
Span =34 &
WNe= 2¢00 pJLP
& = Cooo poi.
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SeaToN YROPERTES:
A¢_ = 567 7Y)2'
j:ij = 50,974 T
V= Bp= 128
C, = 15.83 In
Ct= 20.4% Tn_
e.=13.L2 I
. $_b :2‘35‘2'-?- .IY\.%S
Sk = 3J22.0 m
KNd.= 384 P
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o) Basrc ConcEpT:= . o
- Assume. that icj | o\\'aL, .seven wire
strand. fendons are. usQoL fo presivess
B IniHal GndiHons at ﬁresﬁr‘esslm.
/ST;_-;= {0C0.453)= L5332
= Aps$pi= 152 (189 000) = =284 1#olb.
f’e* 1.53( L4000 ) = 224, gs0 b,

The mlc\szam se\-p—we,\jk,t dead-load
moment i

Mg = IAD.LZ 584—(%3 112= 665,856 inlh.
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Foe Li/iael)ire :..&.__;__6‘*1%(“&3-96198?

{’* oSy ¢ 269 138
= _ 665,856
a 2220
%:—-ﬁ%fs%= < Pr.'\- -2880 Ps:
allwed. .

, (\)I—I'\\A'L COY\A '}’\OY\b ak Sex'-ncc; LOC\C’» -_
The m\dspcw\/ moynenkt due, to ve_load 7o

ML= '*3% = BEOO(B4Y %12 = 6 242,400 m{L

Mo = €65, 8SE+4,242,400 = ¢ 406,256 in-b,
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T 634psi €T o ‘Pt= qzo Ps1 .. Qk.

K> C-— LINE ME,THOD;

fe =224zso \b .
mr= €908 ,25% Hn-lb.

M+ N '
g= __,;———- = 311 W

c. v
e'=a—e=314—- 1342 = [(g.02T

£ =—Te /1 4% Ce) _-28L s <L+Le.oz—*2g_i_?

A:_ T X 269 138

= —2183 psl Cc) |
% = — \73_ -(L B 6/, Cb‘>:—22%8§0 L __LG.DQ,XZD..(;?’)
A off2 269 139/

) Leao malanciNneg METHOD: =
P=F=2218s0lb.
Q= 4342 W =e= toqFC

Wy= 8.4 - gr22h, BSO xi.09 | |
| | = 1478,
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Wi = 384+ 2¢c00=39gaPIF |
Wb = 3984 - 4676.59 = 2,205, 41 piv

2 s | 2 -
May, = Wus L7 2305, 4d(z47 ), 2997, SEL
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