


















































Concrete stresses due to effective pre-
stressing force:

202000
ftop - fbot - W

=601 psi (4.14 MPa)

Total stresses

For positive moment:
Zfiop=412+ 601

= 1013 psi (6.98 MPa)

< 4500 psi (31.0 MPa)(ok)
2y =412+ 601

= 189 psi (1.30 MPa)

> 0 psi (0 MPa)(ok)
For negative moment:
Zfrop=—517 + 601

= 84 psi (0.58 MPa)

> 0 psi (0 MPa)(ok)
o= 517 + 601

= 1118 psi (7.71 MPa)

< 4500 psi (31.0 MPa)(ok)

Flexural strength check:
The results of the flexural strength
checks are shown in Table Al.

Ultimate positive moment:
M, =13Mp+ 1.67M;.p

a, a; = concrete dimensions defined
in Table 1(a)

A = area of concrete section

Ap, = area of prestressed tension re-
inforcement

b = half width of bridge

d = distance from extreme com-
pression fiber to centroid of
tension reinforcement

D, = longitudinal flexural rigidity
per unit width

D,, = longitudinal torsional rigidity
per unit width

Jfoor = concrete stress at extreme bot-
tom fiber

[ = specified compressive strength
of concrete

July-August 1996

=13(-17.6 + 1.67 x 79.0 x 1.244)
= 190.5 kip-ft (258.3 kN-m)
Ultimate negative moment:
M, =13Mp+ 1.67M, )
=-1.3(22.4 + 1.67 X 63.4 x 1.244)
= -200.3 kip-ft (-271.6 kN-m)
Stress in prestressing steel at ultimate

load:
ol l]( LH
Sou f{ ( 5 p Iz

AASHTO Egq. (9-17)

A, = 1.23 sq in. (793.6 mm?)
d =345 in. (876.3 mm)
A 123
P =5 " ®)(345)
£/ =7500 psi (52 MPa)
[ =150ksi (1034 MPa)
Yy =0.28 (AASHTO Article 9.1.2)

B =0.85-0.05(7.5 - 4.0) = 0.675
(AASHTO Article 8.16.2.7)

5 0.28
Jou= (150)[1 _(0.675)X

(0.00446 X @j
7.5

=144 ksi (993 MPa)

=(.00446

APPENDIX B — NOTATION

/= ultimate strength of prestress-
ing steel

fsu = stress in prestressing steel at
ultimate load

fiop = concrete stress at extreme top
fiber

h, h; = concrete dimensions defined
in Table 1(a)

impact fraction

1

I = moment of inertia about cen-
troid of cross section

J = torsional inertia
k, k; = torsional parameters
L = span of bridge
Mp = moment due to dead load

M;,; = moment due to live load in-
cluding impact

Nominal strength for both positive and
negative moments:

— * pf;‘u
M, =A, fmd[l - O.6—f,—J

c

AASHTO Eq. (9-13)

=(1.23)(144)(34.5) x

[1 Y (0.00446)(144)}
7.5

= 5797 kip-in. (654.9 kN -m)

1
oM, = (LO)STINX —

=483 kip- ft (654.9 kN-m)
> M, =190.5 kip-ft (258.3kN-m)
> M, =200.3 kip-ft (271.6kN-m)

Maximum prestressing steel
(AASHTO Article 9.18.1):

Do _ (0.00446)(144)
I (7.5)
<0.368, =0.243

=0.086

M, = nominal moment strength of a
section

M,,, = total moment due to service
load

M, = factored moment at section
P, = effective prestressing force

Yiop = distance from centroidal axis
of section to top fiber

Vpor = distance from centroidal axis
of section to bottom fiber

w = uniform load
B, = factor for concrete strength
¢ = strength reduction factor

p = tension reinforcement ratio

v = factor for type of prestressing
steel
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