DEFLECTION

Beam self weight
5% Wheam * L4#1728

384*Eci*lg

E,=s7610/f (ki)

f’.; = girder concrete strength at release (psi)
I; = Moment of Inertia of girder (in®)

L = span length (ft)

Wheam = beam dead load (kips/ft)

Ag

Non-composite Dead Loads

5% wgp * L**1728 Eci
AspL = Ec=
384 E % | 0.85

Composite Dead Loads
5% \Wep * L *¥1728
ACDL_ 384*Ec*|c

I = Composite Moment of Inertia (in®)

Prestressing Force at Transfer

emid * L**144 _ Emid * a®*144 4 Eend * 32 *144]

. A Pi
For 2 point harping; =
p ping; Ap Ig[ 3 5 5

Eci*

P rex | "*144
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For straight strand; A\ ) =

Pi=Po — fes*Ags
f, = strand ultimate strength (ksi)
A, = total area of strand (in’)
Po = 0.75*f,* Ay,

a = distance from end of girder to harp point (ft)

€end = Yb - Clend Y, = centroid of girder from bottom (in)
€mid = Yb — COmid cg = strand center of gravity (in)

Po N Po * eﬁqid M girderL * €mid *12

Ag lg I

2
Eai Aps N Aps * €mid
Eps  Ag I

At Release:
Arelease = Ag T Ap

At Slab Placement:
Aerection =1.65 * Agt 1.55%* Ap
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CAMBER STRIP

Both the deck and girder profiles can be assumed to be parabolic curves, either above or below a base line. The base line for
the deck is a straight line between the point at the beginning of the span to the point at the end of the span on the underside of
the deck. The base line for the girder is the straight line between the point at the beginning of the span to the point at the end

of the span on the top of the girder.

L
}4 Deck Base Line ’{

C1

-V

Girder Base Line

C1 = Camber strip thickness at ends of girder
C2 = Camber strip thickness at % point of girder
C3 = Camber strip thickness at mid-span of girder

Ap and Ag must be first calculated to determine C1, C2, and C3. A positive value for Ap or Ag indicates the profile is above
its respective base line.

Ap =Avc — AHc
Avc = Vertical curve effect (inches)
Anc = Horizontal curve effect (inches)

_15%Gx| 2
Avc Ve
G = algebraic difference in profile tangent grades (ft/ft)
+ for crest vertical curve
- for sag vertical curve
VC = vertical curve length (ft)
L = girder span length (ft)

o LE¥SHL?
HC R

S = super-elevation rate (ft/ft)
R = radius of horizontal curve (ft)
L = girder span length (ft)

Ac =1.55A,-1.65A4 — AspL — AcpL (All values are absolute values)
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If Ap > Ag; camber strip thickest at mid-span (Apand Ag are algebraic values)

W
Ci=F +5s* !

F = minimum fabrication/construction tolerance value; %" for spans up 80° & 1” for spans over 80’.
S = super-elevation rate (ft/ft)
W; = girder top flange width (inches)
C:—C
C,=Cs3— ! 1 !

C3=Ci1+Ap—Ac

If Ag > Ap; camber strip thickest at ends (Apand Ag are algebraic values)

W
C3:F+S* f

C1=C3t+Ag—ADp
C1—Cs3
4

Cr,=C3+

|fAG = Ap;
S*W ¢

C1=Cy=C3=F+

Girder Stirrups
The 4” standard projection of the girder stirrup into the deck slab should be checked. The variable depth of the camber strip

may require the stirrup projection to be increased so the hook is above the bottom mat of slab reinforcement or decreased so
the hook is below the top mat of slab reinforcement.

Revisions:
April 2008 Revised ' to psi
July 2009 Added ksi units to definition of E;

Added 144 units conversion to straight strand A, equation.
Added paragraph on girder stirrups.
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