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1. Tolerances



Beam Camber
(Tolerances)

 PCI Manual for Quality 
Control for Plants and 
Production of Structural 
Precast Concrete Products 
(Fourth Edition) MNL-116-
99

 Appendix B-10 I-Beam 
(Girder) or Bulb-Tee Girder

g = Camber Variation from 
Design Camber

 +/- 1/8 in. per 10 ft. 

 maximum of +/- 1/2 in. up 
to 80 ft. 

 maximum of +/- 1 in. for 
length greater than 80 ft.



Beam Camber

(Tolerances)

 In 2012 PCI’s Committee on 
Bridges-Camber FAST Team 
evaluated the current PCI 
tolerances and made 
recommendations for PCI 
tolerances with respect to 
predicted camber at time of 
prestress transfer

 Camber is a function of 
girder cross-section, 
prestressing force, strand 
location, concrete 
properties, girder age, and 
environmental factors. 

 Each of these attributes 
have variability both within 
a plant and among plants.  

 This variability is 
independent of the camber 
prediction method used.



Beam Camber

(Tolerances)

 Today, girder lengths commonly exceed 100 ft.

 To gain a better understanding of actual camber variability, 
measured and predicted camber values at release were 
collected for variety of girders around the US.

 Data represents I-girders from 35 to 100 inches and lengths 70 
to 170 ft.

 States included CA, WA, SD, KS, IN, KY, VA, VT



Beam Camber

(Tolerances)

 Camber – The deflection that 
occurs in prestressed concrete 
members due to the net 
bending resulting from the 
eccentricity of the prestress 
force

 Prediction of camber is based 
on empirical formulas

 Accuracy of these estimated 
values decreases with time

 Measurement of camber from 
comparison of predicted 
design values should be 
completed within 72 hrs of 
transfer of prestress

 Temperature variation across a 
member section can have a 
significant impact on the 
measured camber.  

 Camber should be evaluated 
under conditions that 
minimize the effect of 
temperature variation due to 
solar radiation, such as early in 
the morning.



Beam Camber

(Tolerances)

FAST Team Recommendations:

1.  Revise ‘g” dimension in Appendix B of PCI MNL-116

g = Camber Variation from Design Camber Within 72 Hours of 
Release

 + 1/8 in. per ten feet, up to a maximum of 1.50 in. 

 - 1/8 inch per ten feet with no lower bound

2.  Add a footnote in Appendix B of PCI MNL-116

Out of tolerance camber should not be a sole cause for rejection.



Beam Camber

(Tolerances)

 ALDOT Procedures ALDOT-367-89 Rev. 08-19-2015   
“Production and Inspection of Precast Non-Prestressed and 
Prestressed Concrete”  

 16.3 Measurement of Camber
– “Camber shall be measured and recorded in all members within 24 

hours after detensioning and prior to shipping by the QC technician.”

– “Camber measurements are not intended to confirm theoretical shop 
drawing camber; however, significant variations from measured camber 
and the camber shown on the shop drawings will be reported to the 
State Bridge Engineer for evaluation.”

 23.2 I-beam (Girder) or Bulb-Tee Girder Tolerances

g = Camber variation from design camber

+/- 1/8 in. per 10 ft. 



Beam Camber

2.  Design Considerations



Beam Camber
(Design Considerations)

A. Haunch/Build-up Thickness and Dead Load

B. Material Properties
A. Moment of Inertia

B. Modulus of Elasticity

C. Unit Weight

C. AASHTO Bridge Design Specifications Code Checks
A. Stresses

B. Ultimate Moments

C. Limit States

D. Camber & Deflection Calculations
A. Factors that effect camber predictions

B. PCI Multiplier Method

C. NCDOT camber calculation procedures



Beam Camber
(Design Considerations)

D.  Camber & Deflection 
Calculations

A. Factors that effect 
camber predictions

 Unit weight

 Type of coarse aggregate 
(limestone vs. gravel)

 Modulus of Elasticity

 Location and type of temporary 
supports

 Section properties (transformed 
vs. gross)

 Top strands

 Debond and transfer lengths

 Curing method (steam vs. moist)

 Age of beams 

 Temperature variations

 Jacking stress

 Time dependent material 
properties (Creep & shrinkage 
models)

 Relative humidity

 Prestress losses

 Additives (e.g., silica fume, fly-
ash, etc.)

 Seasonal variations (temperature 
& humidity)

 Mix-Design

 Concrete Compressive Strengths



Beam Camber
(Design Considerations)

C. NCDOT camber 
calculation procedures

Structure Design Manual 
(Section 2.4.2-Predicted 
Camber for Prestressed 
Concrete Girders, Cored 
Slabs, and Box Beams)

https://connect.ncdot.gov/resour
ces/Structures/Pages/Structure-
Resources.aspx

 A research project titled 
“Predicting Camber, Deflection, 
and Prestress Losses in 
Prestressed Concrete Members, 
2011, was conducted to examine 
current and alternate methods 
for calculating prestress losses 
and camber of prestressed 
concrete members.”

 Camber calcs use an adjusted 
elastic modulus of 0.85*AASHTO 
formula

 Camber calcs use an adjusted 
release and 28-day concrete 
compressive strength of 1.25f’ci 
and 1.45f’c respectively

https://connect.ncdot.gov/resources/Structures/Pages/Structure-Resources.aspx


Beam Camber
(Design Considerations)

Example camber calculation:

 BT-72

 Girder length = 131 ft.

 36-0.6” dia. Low-relaxation strands

 F’ci = 6.0 ksi (used for design)

 F’c = 8.0 ksi (used for design)

 F’ci = 1.25*6.0 = 7.5 ksi (used for camber calcs)

 F’c = 1.45*8.0 = 11.6 ksi (used for camber calcs)



Beam Camber
(Design Considerations)

Example camber calculation (at release):



Beam Camber
(Design Considerations)

Example camber calculation (at erection):



Beam Camber

3.  Detailing



Beam Camber
(Detailing)

 ALDOT’s Quality Control Manual for Bridge Plan Detailing



Beam Camber
(Detailing)

 Build-Up Detail



Beam Camber
(Detailing)

 Stirrup size and dimensions need to account for design and 
camber requirements



Beam Camber

4.  Construction Aspects



Beam Camber
(Construction Aspects)

 Riser/beam seat elevations

 Contractor to obtain top of 
beam elevations

 Set screed elevations and 
deck forms to account for 
anticipated dead load 
deflections

 Over-camber or Under-
camber procedures

 LADOTD Standard 
Specifications for Roads and 
Bridges (section 805.05.4.2 
Girder Decks) states “The 
contractor is responsible for 
line and grade control.  
Verify girder camber prior 
to constructing risers.  
Construct riser elevations to 
accommodate actual girder 
camber and vertical 
curvature to maintain cast-
in-place deck plan 
thickness.”



Beam Camber

“The road to success is always under construction.”


