CONCRETE PAVEMENT
FOR LOCAL ROADS & STREETS
Nilesh Surti, PE — N.C. Department of Transportation

BACKGROUND

DESIGN CHARTS

PAVEMENT DESIGN PROCESS—EXAMPLE

• NCDOT and the concrete/cement industry collaborated to
develop specific guidelines to use concrete pavement for local
roads or streets

Reconstruction of a two-lane city street illustrates the key points involved in the pavement design process using the Guide.

• Historically, municipalities and private developers required
contractors to use NCDOT specifications for building pavements
which are for highways
• Now, there are guidelines for these entities to use concrete
pavement on low volume roads and not build to highway standards

DESIGN
• Design based on StreetPave (Version 12) developed by ACPA
• Uses scientific principles (mechanistic) and observed pavement
performance (empirical) for the design procedure
30 years

Failure Criteria

15% cracked slabs

Design Reliability

85%

Composite k

100, 150, 250, 400

Composite Flexural Strength

550 psi / 650 psi

Slab thickness < 7.5 inches

NO dowel bars

Slab thickness = 7.5 inches or more

1-inch dowel bars

Joint Spacing = 12.5 feet

Thickness = 6.0 to 6.5 inches

Joint Spacing = 15.0 feet

Thickness > 7.0 inches

Relative
Level of Soil
Support

Typical
Range for
CBR

Typical Range
for Resilient
Modulus (psi)

Average k
Value (pci)

Low

1-3

1455 - 2325

100

Sand and sand-gravel
with moderate silt and/or
clay content

Medium

4-8

2500 - 3300

150

Sand and sand-gravel
with low silt and/or clay
content

High

9-13

3500 - 4275

200

Traffic Category
Description
RESIDENTIAL
streets and low volume
secondary roads
COLLECTOR
streets, high volume
secondary roads and low
volume arterial roads

The existing pavement has performed
well above expectations given that the
original design life was estimated at 20
years. However, the level of cracking
and faulting show that the subgrade
soil may be slightly moisture sensitive
and moderately unstable.

Recent traffic count indicates that the
average two-way daily truck traffic
(AADT) is 300 trucks per day. The
most appropriate traffic category
designation is COLLECTOR.
Subgrade is predominantly sandy soil
with moderate clay content.

Thickness = 5.0 to 5.5 inches

Fine-grained soil with
high silt and/or clay
content

A visual survey of the existing 61 year
old concrete pavement shows that
the pavement has performed well but
is distressed sufficiently to warrant
reconstruction. The curb and gutter are
cracked and will need to be replaced
as well as the driving lanes. There is
low to moderate faulting at some of
the joints and random cracks.

Subgrade Soil Properties

Joint Spacing = 10.0 feet

Soil Type
Description

DESIGN VARIABLES

Traffic

DESIGN VARIABLES
Design Life

SITE VARIABLES

The average resilient modulus value
was approximately 3050 psi. The three
subgrade samples had percentages
passing the No. 200 sieve of 12, 14,
and 15 percent.
The soil offers medium support
and has a corresponding k value of
approximately 150 psi/in. Because of
the potential for clay content to exceed
15 percent and an AADT greater than
20, a subbase will be required.

LOCAL CONCRETE ROAD EXAMPLES

Composite k value

Given that the existing subgrade
may not provide the desired level of
support, an unbound granular base will
be used at 6 inches thick.
Given a subgrade k value of 150 psi/
in and a 4 inch granular base, the
composite k value for the design is
approximately 165 psi/in.

Concrete Modulus of
Rupture (MR)

REQUIRED PAVEMENT
STRUCTURE
The pavement structure is determined
using the appropriate design chart
and based on the site and designrelated variables. The estimated design
thickness is approximately 5.8 inches
through interpolation and should
be rounded up to the nearest 0.5
inch increment, thereby making the
recommended thickness 6 inches.
The reliability that was originally
assumed at 85% is in now in excess
of 90%.
Assuming that the final design calls
for a 6 inch thick pavement, dowel
bars are not required for effective load
transfer and a maximum joint spacing
of 12.5 feet is recommended.

The concrete MR is assumed to be
650 psi.

Edge Support

The existing street has a curb and
gutter that needs to be replaced.
For constructability and pavement
performance reasons, a tied curb
and gutter will be used for the new
construction.

TYPICAL PCCP SECTION
HIGHWAYS

LOCAL ROADS
6" PCCP w/No dowels

Average
Annual Daily
Traffic (ADT)
200-800

Percent
Trucks
(Typical
Range)
1-3 %

12" PCCP w/Dowels

Average Annual
ADTT Values
Daily Truck
Used in
Traffic (ADTT)
<20

8" Compacted Stone
4" Permeable Asphalt

1, 5, 10 and
20

8" Cement Stabilized Subgrade

700-5000

5-18 %

20-500

50, 200, and
500
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