
Composite Section Stresses
Description Composite Section Stress

References PCI Design Handbook, 8th Edition

Design File Heavy IT Beam

Geometry

Height of precast section in32hpre

Width of stem in24wstem

Thickness of ledge in12tledge

Width of ledge in8wledge
2

in960AgGross Cross Section Area
2

in1124AcComposite Cross Section Area

Area of Topping in2.75ttop

Centroid Location of the Gross Cross Section Measured from Bottom in14cggb

Centroid Location of the Gross Cross Section Measured from Top in18cggbhprecggt

Centroid Location of the Composition Section Measured from Bottom in16.659cgcb

Centroid Location of the Composite Section Measured from Top in18.091cgcbttophprecgct

Height of the member in32h

4
in83200Izz.gGross Section Moment of Inertia

4
in132753.7Izz.cComposite Section Moment of Inertia

Material Properties

Initial Elast Modulus ksi3586Eci

30-Day Elastic Modulus ksi4695Ecf

Relative Humidity 70Rh

Figure 1: Concrete Geometry of Composite Precast IT Beam

Prestress Properties
Number of strand in rows 1-4 16numrow1

14numrow2
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2numrow3

2numrow4

Centroid of strand in rows 1-4 measured from the bottom in3cgrow1

in5cgrow2

in10cgrow3

in30cgrow4
2

in0.167AstrandArea of individual strand

Strand elastic modulus ksi29000Eps

Strand ultimate Stress ksi270fpu

Initial strand stress ksi202.5fpu0.75fpi
2

in5.678numrow4numrow3numrow2numrow1AstrandApsTotal area of strand

Centroid of strand

in5.824
numrow4numrow3numrow2numrow1

cgrow4numrow4cgrow3numrow3cgrow2numrow2cgrow1numrow1
cgst

Figure 2: Reinforcement Locations of Strand (Left) and Rebar (Right)

Loading

Moment due to self weight ftkip249.389MSW

Moment due to non-composite dead load ftkip498.778MDnc

Moment due to topping weight ftkip48.5789MDt

Moment due to composite dead load ftkip997.556MDc

Moment due to live load ftkip748.167MLL

Stresses from non composite loads

Strand eccentricity in8.1765cgstcggbe

Total moment on the non composite section ftkip796.7459MDtMDncMSWMnc

Percent loss %8.4828Loss

Prestressing force kip1052.2602Loss1fpiApsPi

Prestressing moment ftkip716.9812ePiMi
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psi935.041
Izz.g

cggbMncMi
Ag

Pi
fnbp

Stress at bottom of precast from non composite loading

Stress at top of precast from non composite loading

psi1303.186
Izz.g

cggtMiMnc
Ag

Pi
fntp

Stresses from composite loads

Total moment on the composite section ftkip1745.723MLLMDcMc

psi2628.808
Izz.c

cgcbMc
fcbp

Stress due to composite loading at bottom of precast

psi2420.8262
Izz.c

cgcbhpreMc
fctp

Stress due to composite loading at top of precast

psi2420.826
Izz.c

cgcbhpreMc
ftbStress at bottom of topping

psi2854.779
Izz.c

cgctMc
ftt

Stress at top of topping

Stresses from all loads
psi1693.767fcbpfnbpfpb

Stress at bottom of precast
psi3724.012fctpfntpfptStress at top of precast
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