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1.1. An AASHTO prestressed simply supported I beam 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)
f. = 0.45f,
= 2700 psi (26.7 MPa)
£, = 12V/f. = 930 psi (6.4 MPa)
Jou = 270,000 psi (1862 MPa)
fo = 189,000 psi (1303 MPa) - _
foe = 145,000 psi (1000 MPa) , ¥ r-0" |
The section properties, given these stresses, are
A, =369 in.2 13

I, = 50,979 in*

3-0"| [1-3* —{6"

I
2=_¢_= ‘i 2
r A 138 in.

¢ = 15.83 in. A L
S, = 3220in.3 ' B A L
§'=2527in? - g
Wp = 384 pf -
W, = 3600 pl

Solve the problem by each of the following
methods:

(a) Basic concept

(b) C-line
{c) Load balancing

éOLOTION — |
1.S0L0TToN OsTNG THE P-L Memopi=
STRESS DAt | SeEaTON TROPERTES:
Span =34 & e = 269 InT
We= >¢00 pJLP o I;_\ = 50,974 ant
+=/ = 6poo =E0 XY= Bas 12
’&= o.as /= 2700 Pl - G, =15.83 In
T - 12/F7 = 9=30ps) Ct= 20.4% Tn_
pu = 930,000 pst e.=13.42 iU
fpi= 189,000 ps] = D =527 M%s
FFe,; 148,000 Psi . SL=3,2%0 N
Al = 384 P’P
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oD BA«:—,»IC_ CONCEDT‘"-‘-" |
Assume. that :LO ';td\% 5Q,\I€,h u.ow‘e,
strand. fendons are. yeed. 4o ‘:5665‘7&5
By IniHel GndiHons at E__’rf’esswﬁ.
/—’\?_s = 10C0.453) = L.53 in%
= Ap=Fpi= 152 (189,000) = 284 170,
f’er 1.53(1L4S000) = 224, esolb
The mlcb?an, se\-@—wexgkt dead-load
moment i - |
| 9 | 9
Mp = "ﬂP_'_ﬁ’:_ _ B84 (34" 1i2= 665,856 inb.
g
£ —_-.—ﬁ ect '_'_T‘\D_ 9-911—'9'0 _1.3120
(i > S¢ 569 ( )

- €Ees, egs

_ - 2s27F
oeo'ct — 45_6 Fa' ceo

o = *Z(L% €lp )y Mo =—£__z__—5917°(1+i3'12(25783j

{Z Sn ¢ 269 138
= _ 665,856
q 2220
%.—.——-ﬁ%r&:‘é = < Cr.'\— -2880 Psl
alkwed. .

| (\)f—I'\\A’L Cond '}’\OY\.’: ak 5&1"\{‘\(6_ Load:—
The m\dSPdV\/ movnent o\ue, o ‘\VL (oao\ I'se,

= LQ?I = 3600(34-) 1_2 g 242 400 n- U,
-]

M= €65, 856+ 4,242, 400 = ¢ 408,256 m-n.)
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B‘fa- -2183 psi c)| £ ﬁ:z?oq;ﬁsi
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fe=224zso\b
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q: MT'
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e ,
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Wy= 384+ 2¢c00=39gaPlF |
Wb = 3984 - 4C78.59 = 2,205 41 Pl

My, = Wus- £ 2305, 4d(z4y ), 2497, SBL

% | < ~on-
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1.3 A simply supported pretensioned pretopped double T-beam for a floor has a span of 70 ft (21.3 m)
and the geometrical dimensions shown in Figure P1.3. It is subjected to a gravity live-load intensity
W, =480 plf (7 kN/m), and the prestressing tendon has an eccentricity at midspan of e, =19.96 in.
(494 mm). Compute the concrete extreme fiber stresses in this beam at transfer and at service load,
and verify whether they are within the permissible limits. Assume that all permissible stresses and
materials used are the same as in example 1.1. The section properties are:

Section Properties < 14'-11 é/n;" - >
gnto{ped 1185 o » 4" 3. 87/g* ., 7'_6' < 3'_87/8;-
c - .

I, = 109621 in? 1! i —
C, = 2565in. T ' -
C, = 8.35in. 210"
Sb = 4274 il’l.3 2‘-6“
$ = 13,128in3 l

= 1234plf
Wo 82 psf
V/S = 2.45 in.

Figure P1.3.

Design che prestressing steel needed using }-in.dia stress-rel?eved seven-wire strands. Use the
three methods of analysis discussed in this chaptenn your solthon.

SoLOTTON: =
L=2o FE A-;,:LLGS‘]V\?"
W, - 480 th)Pe Ij =109,621 n?

LY

e = 149.96 M q}:zs.es*ivx.

R'—cooo ,vsf C;‘_if.ss?vu
£ = 9s7o0psi Y= 4= 92.5 T
Q:_-.— .Ls.\]TZ:- 930 st §b= 427 TY\3> 3
fpu= 270,000 psi. 2= 4z (24 In
= 189,000 P3). Np= 1934 /iy
=145,00D pPs=i. Njs = 245w
14 - 113,"
I ] Fmeﬁropyeat
Q\h
™
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