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Design… for What?



Design… for What?

Streets & Local Roads

Parking Lots

Industrial & Trucking Facilities

Roller-Compacted Concrete Pavement

Pervious Concrete Pavement

All of the above



Streets and Local Roads

ACI 325 – Concrete Pavements

325.12R-02: Guide for Design of Jointed Concrete 

Pavements for Streets and Local Roads

Other documents on construction, mixtures, overlays, etc.

Other ways to design:

PavementDesigner

AASHTO 93

Pavement ME

OptiPave



Streets and Local Roads

ACI 325.12R-02

Pavement Material Reqs.

Thickness Design

Traffic

Classification

Thickness Determination

Economic Factors



Thickness, in. Max JS, ft Thickness, in. Max JS, ft Thickness, in. Max JS, ft

Light Residential ADTT = 3 5.75 12 5.25 12 4.75 12

ADTT = 10 6.50 14 5.75 13 5.25 13

ADTT = 20 6.75 14 6.00 13 5.50 13

ADTT = 50 7.00 14 6.25 14 5.75 13

ADTT = 50 7.75 15 7.00 15 6.50 15

ADTT = 100 8.00 15 7.25 15 6.75 15

ADTT = 500 8.50 15 7.75 15 7.00 15

ADTT = 100 9.50 15 8.50 15 7.75 15

ADTT = 500 10.00 15 9.00 15 8.25 15

ADTT = 400 11.00 15 10.00 15 9.00 15

ADTT = 800 11.25 15 10.25 15 9.25 15

ADTT = 1500 11.50 15 10.50 15 9.50 15

ADTT = 300 8.75 15 8.00 15 7.25 15

ADTT = 700 9.00 15 8.25 15 7.50 15

Thickness, in. Max JS, ft Thickness, in. Max JS, ft Thickness, in. Max JS, ft

Light Residential ADTT = 3 5.25 10 4.75 10 4.25 9

ADTT = 10 6.00 11 5.25 11 5.00 10

ADTT = 20 6.25 11 5.50 11 5.00 10

ADTT = 50 6.50 11 5.75 11 5.25 11

ADTT = 50 7.25 12 6.50 12 6.00 12

ADTT = 100 7.50 13 6.75 12 6.00 12

ADTT = 500 7.75 13 7.00 13 6.50 12

ADTT = 100 8.50 14 7.75 14 7.00 13

ADTT = 500 9.25 15 8.25 14 7.50 14

ADTT = 400 10.00 15 9.00 15 8.25 15

ADTT = 800 10.25 15 9.25 15 8.50 15

ADTT = 1500 10.50 15 9.50 15 8.75 15

ADTT = 300 8.00 13 7.25 13 6.50 13

ADTT = 700 8.25 14 7.50 13 6.75 13

Thickness, in. Max JS, ft Thickness, in. Max JS, ft Thickness, in. Max JS, ft

Light Residential ADTT = 3 5.00 9 4.50 8 4.00 8

ADTT = 10 5.50 10 5.00 9 4.50 9

ADTT = 20 5.75 10 5.25 9 4.75 9

ADTT = 50 6.00 10 5.50 10 5.00 9

ADTT = 50 6.75 11 6.00 11 5.50 10

ADTT = 100 7.00 11 6.25 11 5.75 10

ADTT = 500 7.50 12 6.75 11 6.00 11

ADTT = 100 8.25 12 7.25 12 6.75 12

ADTT = 500 8.75 13 7.75 12 7.25 12

ADTT = 400 9.50 14 8.50 13 8.00 13

ADTT = 800 9.75 14 8.75 14 8.25 13

ADTT = 1500 10.00 14 9.00 14 8.25 13

ADTT = 300 7.75 12 6.75 11 6.25 11

ADTT = 700 8.00 12 7.00 11 6.50 11

Note: ADTT are two-way values for the design lane.

Residential

Collector

Minor Arterial

Major Arterial

Business

Major Arterial

Business

Traffic Classification

k  = 300 psi/in (CBR = 25.4)

Modulus of Rupture (psi)

500 600 700

600 700

Residential

Collector

Minor Arterial

Traffic Classification

k  = 100 psi/in (CBR = 3)

Modulus of Rupture (psi)

500 600 700

Residential

Collector

Minor Arterial

Major Arterial

Business

Traffic Classification

k  = 200 psi/in (CBR = 10)

Modulus of Rupture (psi)

500



Streets and Local Roads

ACI 325.12R-02 (continued)

Jointing

Slab size and load transfer

Transverse Joints

Longitudinal Joints

Isolation and Expansion

Reinforcement

Irregular Panels

Sealants

Soils Info



Parking Lots

ACI 330 – Concrete Parking Lots and Site Paving

330R-08 Guide for the Design and Construction of 

Concrete Parking Lots

Other ways to design:

PavementDesigner



Parking Lots

ACI 330R-08

Pavement Design

Stresses

Loads

Subgrade

PCC Properties

THICKNESS

Jointing

Steel Reinforcement

Joint Filling & Sealing

Grades



Parking Lots

ACI 330R-08 (Continued)

Materials

Construction

Inspection & Testing

Maintenance & Repair

Cleaning



Industrial and Trucking Facilities

ACI 330 – Concrete Parking Lots and Site Paving

330.2R-17: Guide for the Design and Construction of 

Concrete Site Paving for Industrial and Trucking 

Facilities

Other ways to design:

PavementDesigner

OptiPave

AirPave



Industrial and Trucking Facilities

ACI 330.2R-17

Subgrades and Subbases

Pavement Design

Jointing

Reinforcement

Stability/Load Transfer

Materials and Mixtures

Construction

Inspection & Testing

Maintenance & Repair & Sustainability 



Roller–Compacted Concrete Pavement

ACI 327 – Roller-Compacted Concrete Pavements

327R-14 Guide to Roller Compacted Concrete 

Pavements

Other ways to design:

PavementDesigner



Roller–Compacted Concrete Pavement

ACI 327R-14

Common Uses

Properties & Materials

Mixture Proportioning

Structural Design

StreetPave

RCC-PAVE

PCASE



Pervious Concrete Pavement

ACI 522 – Pervious Concrete

ACI 522R-10 Report on Pervious Concrete

ACI 522.1-13 Specification for Pervious Concrete 

Pavement

Other ways to design:

PerviousPave

PavementDesigner



Pervious Concrete Pavement

ACI 522R-10

Applications

Materials

Properties

Mixture Proportioning

Pavement Design

Structural 

Stormwater Management



Pervious Concrete Pavement

ACI 522R-10 (continued)

Construction

Prep

Placing Consolidation

Jointing

Curing

QC/Inspection

Performance

Limitations

Environmental



PavementDesigner.org



PavementDesigner Background

A free tool designed to simplify concrete pavement 

design for:

Parking lots

Roadways

JPCP, RCC, CRCP

Overlays (bonded and unbonded)

Composite pavements

Industrial / Intermodal yards

Forklifts and other odd loadings



Evolution of Industry Designs

1960’s PCA Method

1980’s Erosion Model Introduced

2005 StreetPave software released

2012 Major Revamp of StreetPave software

2018 PavementDesigner Released

Incorporated other design methodologies



Industry Design Methods

PCA Methodology originally began in 1960’s 

Mechanistic based

Tailored for streets and roads

Failure modes are cracking and faulting



Total trucks in design lane over the design life… 
calculated from trucks/day (2-way), traffic growth rate (%/yr), design life 

(yrs), directional distribution (%) and design lane distribution (%)

Traffic Spectrum + Counts
Single Axles

Axle Load (kip) Axles/1,000 Trucks

34 0.19

32 0.54

30 0.63

28 1.78

26 3.52

24 4.16

22 9.69

20 41.82

18 68.27

16 57.07

Tandem Axles

Axle Load (kip) Axles/1,000 Trucks

60 0.57

56 1.07

52 1.79

48 3.03

44 3.52

40 20.31

36 78.19

32 109.54

28 95.79

24 71.16



Equivalent stress at the slab edge:

Me = equivalent moment, psi; different for single, tandem, and tridem axles, with and 

without edge support - func on radius of relative stiffness, which depends on 

concrete modulus, Poisson’s ratio, and thickness and the k-value

hc = pavement thickness, in.

f1 = adjustment for the effect of axle loads and contact area

f2 = adjustment for a slab with no concrete shoulder

f3 = adjustment to account for the effect of truck (wheel) placement at the slab edge

f4 = adjustment to account for approximately 23.5% increase in concrete strength

with age after the 28th day and reduction of one coefficient of variation (COV) to 

account for materials variability

Traffic Loads Generate Stresses

𝜎𝑒𝑞 =
6 ∗ 𝑀𝑒

ℎ𝑐
2 ∗ 𝑓1 ∗ 𝑓2 ∗ 𝑓3 ∗ 𝑓4  



Erosion Model Introduced

If dowels used, faulting mitigated & fails by cracks

No faulting data collected at the AASHO road test 

so model developed in 1980s using field 

performance data from WI, MN, ND, GA, and CA

Similar to cracking models, the pavement is made 

thicker, as necessary, until faulting model predicts 

that the pavement will not fail by faulting during 

the design life

PD’s weak point



PavementDesigner.org































































THANK YOU!

Questions?

Main Website | acpa.org
Free Apps | apps.acpa.org

Resources | resources.acpa.org
Your Local Contact | local.acpa.org

Pavement Design | PavementDesigner.org

Eric Ferrebee, P.E.

ACPA Director of Technical Services

eferrebee@acpa.org

847–423–8709  


