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Uncontrolled Cracking

·Sawing operation

·Weather and ambient conditions

·Subbase

·Concrete mixture

·Saw blade selection

·Joint spacing

Factors



Crack Formation

Drying Shrinkage -0.35 inch.-0.35 inch.

100 Ft.

Curling/Warping

RestraintRestraint

Thermal Contraction

10 Ft.
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Sawing Window
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What Factors are in your Control?



Sawing Window

AffectWeather Factors

Sudden temp. drop or rainshower

Temperature rise

High winds & low humidity

Cool temperatures & cloudy

Hot temperatures & sunny

End of Window

End of Window

Start of Window

Both

End of Window



Sawing Window

AffectSubbase Factors

High friction between subbase & slab

Bond of slab to subbase

Dry subbase surface

Porous aggregate subbase materials

End of Window

End of Window

Start of Window

Start of Window



Sawing Window

AffectConcrete Mixture Factors

Rapid early strength development

Slow early strength development

Retarded set

Coarse aggregate

End of Window

Start of Window

Start of Window

Both



Sawing Window

AffectMiscellaneous Factors

Paving against or between lanes

Saw blade selection

Delay or poor curing protection

End of Window

Start of Window

End of Window



Uncontrolled Cracking

·Orientation of cracks
ƁPartial -depth or full -depth

ƁTop down vs. Bottom up

ƁBegin, end or cross joints

ƁDiagonal (or erratic)

·Time of cracking
ƁAround or through aggregate

ƁContinue to occur after many days

Clues to Influence of Saw Timing



Cracks

Pop-off

Diagonal

Mid-slab

Doweled

Joint

Typical Orientations if Sawing Too Late

For Conditions



Cracks

Paved 1st

Paved 2nd

Paved 3rd

Early Transverse Cracks Induced by

Edge Restraint



3-Lane Section:

3.6 m

3.6 m

3.6 m

Extended Truck Lane:

3.6 m

4.2 m

2 m

2-Lane Section:

3.6 m

3.6 m 2 m

Cracks

Early Longitudinal



Cracks

Bond Zone

Erratic

Typical of high-friction or bond between subbase and concrete



Uncontrolled Cracking

·0.25d -- 0.33d ?

·Function of time
(EEDS) 

·Symptom or cause?
ƁSawing too fast

ƁWorn blades

Influence of Saw Cut Depth

Granular Subbase

Stabilized Subbase



Uncontrolled Cracking
Require 0.50 d

·Re-entrant Corners

·Doglegs



Uncontrolled Cracking

·Almost always a factor

·Time of day 
ƁAfternoon heat coincides with 

morning concrete hydration 

ƁSun -heated aggregates produce ñhotò 
afternoon concrete

·Differential contraction (>15 F)

Weather & Ambient Conditions



Temperature of Slabs 
Placed at Different Times 
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Plastic Shrinkage Cracks

·0.3 -0.6 m long

·Parallel

·Partially penetrate 
depth

·Usually tight



Spalling - Ravelling



Get the Moisture right
A Quck Pointer on Soils and Subgrades



Cracks

Typical of problem from support (heave or settlement)

Edge-to-Edge Longitudinal



The Re -entrant Crack
Letôs Explore Certain Types of Cracks



What might the issues be here?





The shape makes a difference
Letôs explore odd shapes



The Long Aspect Ratio Problem



Another Aspect Ratio Problem
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