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Agenda
Background

• Why Jointing?  Controls cracking
Accommodates movement
Load transfer

• Load Transfer

• Joint Types & Layout 

• Sawing Window

PCC Jointing Applications

• Roundabouts, Airports, Parking Lots, 
Trails



Early Cracking
• Few hours to few months 

after construction
• Early cracking from:

1. Shrinkage (volume loss) 
during hydration
Temp change (contraction)
Loss of water (drying 

shrinkage)
2. Subgrade/subbase restraint
3. Curling and Warping

* Mature cracking can occur 
with improper joint layout or 
construction

Source: SUDAS Design Manual Ch. 5G



Why Jointing?

• Joints minimize cracking by:
1. Providing load transfer & ability to accommodate

movement

2. Proper timing of sawing

3. Proper location of joints 

4. Proper curing

5. Constructing a quality foundation

Uniform subgrade & drainable subbase system

Source: SUDAS Design Manual Ch. 5G



Random Cracking without Joints



Types of Joints

Isolation Joint 
(Box Outs)

(Contraction, may 
be construction)

(Contraction)



US 20 – Moville, Iowa

1921 Pavement  (97 Years Old)



Load Transfer - Aggregate Interlock

• Traffic loadings must transfer from one side 
of the joint to the other

Joint Opening 
Below Saw Cut 

Joint Efficiency 

1/16” >50% 
1/8” <50% 
1/4" 0% 

 

 
 

To Increase Aggregate Interlock:
Longitudinal tiebars

Stiff & uniform subgrades

Improved subgrade drainage

Crushed stone (angular creates rough joint space)

Suitable for less than 100 trucks 
per lane per day (4 million ESALs 
design traffic)



Load Transfer - Mechanical

• Dowel bars

- Keeps slabs in horizontal and vertical alignment

- Daily and seasonal joint openings have less 
affect on load transfer

- Lowers deflection and stress in slabs

Source: Glen Eder



Three Types of Joints

1. Contraction (L& T)

2.  Construction (L & T)

3.  Isolation (L & T)

Joint Types



Transverse Contraction
Transverse contraction joints 

• “C” joint for pavements typically less than 8” and less 
than 100 trucks per day per lane

• “CD” joint for pavements typically 8” or greater and 
more than 100 trucks per day per lane

Conventional saw
Width = 1/4” + 1/16”
Depth = T/4 + ¼” (C joint)
Depth = T/3 + ¼” (CD joint)

Early-entry saw
Width = 1/8” to 5/16”
Depth = 1 ¼” + ¼”



Transverse Contraction



Transverse Contraction



Longitudinal Contraction
• Hold aggregate interlock between slabs & allows “hinge”

• Delineates traffic lanes

• Depth is T/3 (may or may not be sealed)

• Early sawing is NOT recommended (unless T/3 is 
achieved)

• Width: 1/4” + 1/16” (non DOT)

• Width: 1/8” to 5/16” (DOT)



Longitudinal Contraction



Contraction Joint Spacing

Roadways (Transverse):
6” - 7” = 2 x thickness in feet
8” - 9” = 15’ 
>10” = 20’ (“CD” max.)

< 6” (concrete overlays) = 1.5 thickness in feet 
(Not same ML formula)

Roadways (Longitudinal) 
6” - 9” = 6.5’ min. to 12.5’ max.
>9” = 14.5’ max (SUDAS 10’-13’ max)

ML = T x Cs 
ML = Maximum length between joints (in.)
T = Slab thickness (in.)
Cs = Support constant 
(24 for subgrades or unstabilized subbases)
(21 for ATB, CTB or existing concrete or 
asphalt)

‘C’ Joint
For T < 8” & Trucks (<120 /lane/day) 
‘CD’ Joint (dowels)
For T > 8” and Heavy Trucks (>120 /lane/day)



Longitudinal Contraction Joints
(Not Sawing Deep Enough)

• Use of gutter joints not recommended for 
thicknesses less than 9”

• Thinner pavements may not crack through at 
gutter joint, causing longitudinal cracks at mid-
panel

• Saw depth must be T/3



Construction Joints
• At edge of pour (longitudinal)
• At end of pour (transverse)



Isolation/Expansion Joints
Isolation joints around structures

• Allows horizontal pavement movement without damaging 
adjacent structures

• Full-depth, full-width joints

• Isolates fixed structures from pavement

Use of 
Isolation/Expansion 
Joints to mitigate 
expansion (bridge 
approaches)



Isolation/Expansion Joints



General Layout Rules
Things to Do

- Match existing joints or cracks – location AND type!
- Place joints to meet in-pavement structures
- Remember maximum joint spacing
- Place isolation joints where needed
- Locations can be adjusted in the field!

TypeLocation



General Layout Rules

- Slabs < 12.5 ft wide 
(for roadways T<9”)

- Angles > 70º (90º is best)

- Avoid creating interior 
corners

- Keep slabs near-square 
(L = no more than 1.5 W)



What happens if jointing isn’t 
done correctly?

¼ Pt 
Crack



Seal (Filling) vs. No Seal

Longitudinal Joint Detail

IDOT

Non-IDOT 
or when 
specified

When 
Specified



Sawing Window



Sawing Window

Source: ACPA Wikipave



Factors Affecting Sawing Window

• Weather:
- Sudden temperature drop or 

rainshower
- Sudden temperature rise
- High winds & low humidity
- Cool temperatures & cloudy
- Hot temperatures & sunny

• Subbase:
- High friction between the 

subbase & concrete slab
- Bond between the subbase 

& concrete slab
- Dry surface
- Porous aggregate subbase 

materials

• Concrete Mixture:
- High water demand
- Rapid early strength
- Retarded set
- Cementitious content & 

composition
- Supplementary cementing 

materials
- Fine aggregate (fineness 

and grading)
- Coarse aggregate 

(maximum size and/or 
percentage)



Sawing Window



Late Saw Cut



Iowa DOT Construction Manual Appendix 9-6



Sawing Practices
Early Entry Saws 
• Transverse and Longitudinal
• 10” diameter blade (typical), 350 lbs, 11 hp, $15.9k
• Upward blade rotation 
• Skid plate is critical
• Stop short on pavement edge & curb

Other
• L sheets are critical
• Sawing window 
• ‘Leap frog’ operation 

(return with T/4)

Image Source – Husqvarna



Intersections

May use L Joint

ACPA Wikipave “Joint Layout”
10 Step process



Roundabouts
• Three common types 

- Isolated circle 
- Pinwheel 
- Pave-through

• Follow 6-step method 
for joint layout



Isolated Circle

Source – Wisconsin DOT



Pinwheel

Source – Wisconsin DOT



Pavethrough
•Allows paver to move through 
•Remaining paving is hand pours



Jointing a Roundabout
Step 1: Draw pavement edges and back-of-curb lines.  Draw locations 

of all manholes, drainage inlets, and valve covers so that joints can 
intersect

Source – ACPA Wikipave “Joint Layout”



Jointing a Roundabout
Step 2: Draw all lane lines on the legs and in the 

circular portion, accounting for roundabout type.

Make sure no distance is greater than the recommended lane width (typ.15ft -16ft.) 

Source – ACPA Wikipave “Joint Layout”

SUDAS 12.5’ – 13’ max



Jointing a Roundabout

Step 3: Add “transverse” joints in the circle, 
being mindful of the maximum joint spacing. 

Joints are not perpendicular to each other but to edge of pavement 

Source – ACPA Wikipave “Joint Layout”



Jointing a Roundabout

Step 4: On the legs, add transverse joints where 
width changes occur.

Perpendicular to the edge of pavement at bullnose of median, begin/ends 
curves, tapers, tangents

Source – ACPA Wikipave “Joint Layout”



Jointing a Roundabout

Step 5: Add transverse joints between those 
added in Step 4, minding the maximum joint 
spacing.

Space joints evenly & perpendicular to pavement edge and extend thru back of curb

Source – ACPA Wikipave “Joint Layout”



Jointing a Roundabout

Step 6: Make adjustments for in-pavement 
objects, fixtures, and to eliminate odd 
shaped slabs.

Allow for field adjustments with review by Engineer

Source – ACPA Wikipave “Joint Layout”



Cul-De-Sacs
SUDAS Design 
Manual Ch. 5G-3 
& Specifications 
Fig 7010.905



Cul-De-Sacs
SUDAS Design 
Manual Ch. 5G-3 
& Specifications 
Fig 7010.905



Runway Joint Layout

• No tiebars on interior panels
- Similar to parking lot tension ring design

• General Aviation (GA) runways
- Last 3 transverse joints receive tiebars
- Last longitudinal joint receives tiebars

o Except
When it is a construction joint AND the pavement is 

greater than 6” in thickness (then use dowels)

• Commercial Aviation runways
- Last 3 transverse contraction joints are doweled
- All longitudinal construction joints are doweled
- Longitudinal contraction joints

o > 9” thick
– Undoweled for interior joints
– Dowelled for all of the last three joints

o <9” thick (All are tied)



Airport Standard Details

Source – ACPA Wikipave “Airfield Joints”



General Aviation Runway

FAA - Advisory Circular Airport Pavement Design & Evaluation 9/30/09 

General Aviation 
• Tie bars may be used instead of 

dowels
• Last three joints are tied
• Joint spacing = 12.5’ to 15’ (T=6”-9”) 



Commercial Aviation Runway

Figure 6 from ACPA TB017P
& Fig. 9.3 ACPA Best Practices for Airport Concrete Pavement Construction

•Dowel bars are used 
•Last three joints are doweled



Airfield Panel Sizes

Table 6 from ACPA IS202P

When subgrades may be stiff, smaller panels are recommended



Parking Lots
• Primary reference for guidance 

- Design & Construction
- SUDAS Design Manual Ch. 8

• Concrete parking lots
- ACI 330R-08 – Parking Lots (cars & trucks)

o1 ADTT through 700 ADTT

- ACPA IS416.01P - Trucking Facilities
o70 trucks/day through 1,200 trucks/day 

ACI 330.2R17 – Industrial Facilities

pavementdesigner.org



Parking Lots - Tension Ring

With tiebars
- First joint in from edgeWithout tiebars

DEFORMED STEEL TIE BAR

Figure C.1 ACI 330



Parking Lot Jointing Plan
Dowel Bars for Truck Traffic

Tie Bars 1st Interior Joint

Isolation Joint (Light Poles)

Isolation Joint (Building)



Parking Lot Panel Size

• Table 3.5 in ACI 330
• Note that spacing never exceeds 15 feet

Pavement Thickness, in. Maximum Spacing, ft.

4, 4.5 10
5, 5.5 12.5

6 or greater 15



Shared Use Path Panel Size
• Iowa DOT Spec Section 2511 

• SUDAS Spec Section 7030

• Transverse joints spacing = pavement width
- 10’ width demands 10’ transverse spacing

• Longitudinal joints at centerline when trail width 
exceeds 12’ (tie-bar)
- Iowa DOT & SUDAS



Shared Use Path Thickness
• SUDAS

- Design Chapter 12B-2
- Minimum of 4” 
Recommend min. 5” 
Allows less than 4” (with 
pavement determination)

• Iowa DOT
- Typical cross-section #7402
- 4” thickness
5” for widths greater than 10’



Shared Use Path - Joint 
Construction

• SUDAS
- Sawcut (1/8” width, T/3 depth) 
- OR Tooled (prefer sawed)
- No Seal

• Iowa DOT
- Sawcut only (1/8” width, 1” depth)
- No Seal



Questions

www.cptechcenter.org
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