
Selling Concrete 
Parking Lots 
WorkshopWorkshop
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NRMCA NRMCA 
National 
Accounts 

Promotion Promotion 
Program





Primary National Accountsy
Owners:

• Aldi Foods
• CVS

• Lowes
• McDonalds

• Dollar General 
• Family Dollar

• Safeway
• Target

• Fed Ex
• GSA

g
• U.S. Dept. of 

Defense  
• Home Depot
• Kroger

• Walgreens 
• Wal-Martg







Barriers to Promotion EffortsBarriers to Promotion Efforts



No Design Criteria



Unwilling to Share Unwilling to Share 
InformationInformation



Contractually Bound



No Clear Directive







Identified Local EngineeEngineersrs doidoi ng N/A workIdentified  Local EngineeEngineersrs doidoi ng N/A work





NRMCA NRMCA NRMCA 
National 
NRMCA 
Local 

Accounts 
Promotion 

Paving 
DivisionPromotion 
Program
Division



Develop/NurtureDevelop/Nurture 
Relationshipsp

• Owners
• Design Community

D l• Developers
• General Contractors



Importance of CollaborationImportance of Collaboration
• NRMCA/State Association
• RM Producers
• Cement/Admix Reps
• Other Suppliers



Importance of the 
C t C t tConcrete Contractor



ASCC/NRMCA Joint Paving CommitteeASCC/NRMCA Joint Paving Committee



National AccountsNational Accounts



National AccountsNational Accounts



Key Local Target MarketsKey Local Target Markets

• Schools/UniversitiesSchools/Universities
• Churches
• Healthcare
• Auto Dealerships
• Banks

• Locally Owned Businesses





• Budget Constraints
• Sustainability
• Maintenance
• Safety/Security
• Stormwater 

Regulations



Schools/UniversitiesSchools/UniversitiesSchools/UniversitiesSchools/Universities







ChurchesChurches



Health Care





Auto Dealershipsp









BanksBanks





Know Your CustomerKnow Your Customer

• Decision makersDecision makers
• Vote yes or no
Influencers• Influencers
• Can convince decision makers 

M b k h ld• May be stakeholders
• Could become part of your 

ti tpromotion team



Who are the decision-makers?

• Either the guy that pays the bills orEither the guy that pays the bills or…
• the guy that can stop the project…
• Decision makers change over the life of the• Decision-makers change over the life of the 

project…
• It might start as the building owner then the• It might start as the building owner… then the 

architect… then the finance company…and on 
dand on… 



The Two Needs

Y b d t lYour buyer needs to solve a 
problemproblem.

You need to sell a product or 
i f fitservice for a profit. 



Filling the Needs

Features
Important to us
Answers “the what?”Answers the what?
Descriptive
Product or service related

As a Industry we are pretty good at this



Filling the Needs

Benefits
Important to customer
Answers “the how?”Answers the how?
Results of feature
B t h  tifi d i  $Best when quantified in $

As an Industry we don’t make this link













Catalytic Cracking Units y g
& Coker Refineries

• Processing units 
convert Residual 
Oil (asphalt) into 
hydrocarbon 
gases (mogas) 
and light & heavy 
oils 



*Slide from “Asphalt Supply in a Volatile Oil World” - ConocoPhillips Co.



*Slide from “Asphalt Supply in a Volatile Oil World” - ConocoPhillips Co.





“Value is the emotional 
combination of price, 
quality, and service.”

D. Forbes Ley, author
The Best SellerThe Best Seller



How do I How do I 
convince them 
to switch to 
concrete?co c ete



What does The only 
your 

The only 
way to 
k  i  customer 

want?
know is 
to listen!want?



Li t  t  t ’ t  Listen to customers’ wants 
and decipher their needsp



“If I had asked 
people whatpeople what 
they wanted, 
they would 
have saidhave said 
‘faster horses’.”



Li t  t  t ’ t  T h t tListen to customers’ wants 
and decipher their needs

Teach customers to 
want what they needp y



Muncy Homes – Muncy, PAy y
Owner looking to upgrade gravel lot
Spec’d asphalt pavingSpec d asphalt paving
Team identified “hot buttons”

Low maintenance
Life cycle costLife-cycle cost

Taught owner to want what he needs
Owner chose to pay $500,000 over 

asphalt bidasphalt bid
Initial proposal 

550,000 ft2 =12,000 yd3

Owner added 200 000 ft2Owner added 200,000 ft2



Economic ReasonsEconomic Reasons

• Lower life cycle costs / less maintenanceLower life cycle costs / less maintenance 
• Reduced lighting cost
• Reduced light bulb replacement costReduced light bulb replacement cost
• Reduced energy for cooling
• Concrete has proven to be less prone toConcrete has proven to be less prone to 

slips and falls which means reduced 
liability to the ownerliability to the owner



Design ReasonsDesign Reasons

• Concrete can be integrally colored orConcrete can be integrally colored or 
stained

• Concrete can be stamped or textured toConcrete can be stamped or textured to 
replicate most any material

• It is the “cool pavement” and a hands-downIt is the cool pavement  and a hands down 
winner relative to sustainability



Construction ReasonsConstruction Reasons

• Concrete parking lots can be placed early in theConcrete parking lots can be placed early in the 
project schedule and provide a work and storage 
surface that can speed projects when weather 
conditions are bad

• Laser screeds and large paving machines can 
install concrete parking areas much more 
quickly than most people assume



Concrete Parking Lot 
Design with ACI 330g



Source of Much of What We Know 
About Pavement Design

AASHO Road Test
Late 50’s and early 60’s
Ottawa, Illinois



ESALS - Equivalent Single Axle Loads
• 18 000 lb single axle with dual tires• 18,000 lb single axle with dual tires
• Different Axle Loads and Configurations converted into equivalent 
18 kip single axle loads 

Axle Type
(lbs)

Axle Load Load Equivalency Factor 
(from AASHTO, 1993)

(kN) (lbs) Flexible Rigid(kN) (lbs) Flexible Rigid

Single axle

8.9
44.5
62.3
80 0

2,000
10,000
14,000
18 000

0.0003
0.118
0.399
1 000

0.0002
0.082
0.341
1 000g 80.0

89.0
133.4

18,000
20,000
30,000 

1.000
1.4
7.9 

1.000
1.57
8.28

8.9 2,000 0.0001 0.0001

Tandem axle

8.9
44.5
62.3
80.0
89.0
133 4

2,000
10,000
14,000
18,000
20,000
30 000

0.0001
0.011
0.042
0.109
0.162
0 703

0.0001
0.013
0.048
0.133
0.206
1 14133.4

151.2
177.9
222.4

30,000
34,000
40,000
50,000 

0.703
1.11
2.06
5.03 

1.14
1.92
3.74
9.07



One 18,000 lbs. single axle does , g
over 3,000 times more damage

to a pavement than an 2,000 lbs. single axle



PCA thickness design method

• Theoretical, based on 
calculated pavement 
stress as % of MORstress as % of MOR

• Traffic input via ADTT 
(Average Daily Truck 
Traffic)Traffic)

• Direct input of data
• Assumed traffic mixes
• Basis of ACPA “Street• Basis of ACPA Street 

Pave” and thickness 
tables in ACI 330R



What do designers currently use for 
concrete parking lots?

Nothing – No concrete design. Only design in 
asphalt 

AASHTO Design Guide – ‘72, ‘86, ’93
DOT specifications (Do DOT’s design parking lots?)  p ( g p g )
“What we’ve always used”
ACI 330!ACI 330!



What is ACI 330? 

Committee within American Concrete International 
L di I d E E iLeading Industry Experts - Engineers
Complete and Concise for Design and 

Construction
ACI 330R-08: Guide for Design and Construction 

of Concrete Parking Lots
ACI 330.1-10: Specification for Plain Concrete 

Parking Lots



Designing with ACI 330Designing with ACI 330



Key Terminology

k – modulus of subgrade or
CBR – California Bearing Ratio (R and SSV)



Key Terminology

ADTT – average daily truck trafficg y



Key Terminology

MOR modulus of rupture/flexural strengthMOR – modulus of rupture/flexural strength
*Concrete Industry uses compressive 
strength (f’c) 



Flexural Strength vs. Compressive Strength



Key Terminology

MOR modulus of rupture/flexural strengthMOR – modulus of rupture/flexural strength
*Concrete Industry uses compressive 
strength (f’c)

4000 psi compressive = 580 psi flexural 



ACI 330R-08 Guidelines – Table 3.4

MOR, psi:

k = 500 psi/in. (CBR = 50, R = 86) k = 400 psi/in. (CBR = 38, R = 80) k = 300 psi/in. (CBR = 26, R = 67)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
C t

A (ADTT =1)  4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5
Category A (ADTT = 10)  4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.5 4.0 4.5 4.5 4.5

B (ADTT = 25)  4.0 4.5 4.5 5.0 4.5 4.5 5.0 5.5 4.5 4.5 5.0 5.5

B (ADTT = 300)  5.0 5.0 5.5 5.5 5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0

C (ADTT = 100) 5 0 5 0 5 5 5 5 5 0 5 5 5 5 6 0 5 5 5 5 6 0 6 0C (ADTT  100)  5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0

C (ADTT = 300)  5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0 5.5 6.0 6.0 6.5

C (ADTT = 700)  5.5 5.5 6.0 6.0 5.5 5.5 6.0 6.5 5.5 6.0 6.5 6.5

D (ADTT = 700) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

MOR, psi:

k = 200 psi/in. (CBR = 10, R = 48) k = 100 psi/in. (CBR = 3, R = 18) k = 50 psi/in. (CBR = 2, R = 5)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
Category

A (ADTT =1)  4.0 4.0 4.0 4.5 4.0 4.5 4.5 5.0 4.5 5.0 5.0 5.5

A (ADTT 10) 4 5 4 5 5 0 5 0 4 5 5 0 5 0 5 5 5 0 5 5 5 5 6 0g y A (ADTT = 10)  4.5 4.5 5.0 5.0 4.5 5.0 5.0 5.5 5.0 5.5 5.5 6.0

B (ADTT = 25)  5.0 5.0 5.5 6.0 5.5 5.5 6.0 6.0 6.0 6.0 6.5 7.0

B (ADTT = 300)  5.5 5.5 6.0 6.5 6.0 6.0 6.5 7.0 6.5 7.0 7.0 7.5

C (ADTT = 100)  5.5 6.0 6.0 6.5 6.0 6.5 6.5 7.0 6.5 7.0 7.5 7.5

C (ADTT = 300)  6.0 6.0 6.5 6.5 6.5 6.5 7.0 7.5 7.0 7.5 7.5 8.0

C (ADTT = 700)  6.0 6.5 6.5 7.0 6.5 7.0 7.0 7.5 7.0 7.5 8.0 8.5

D (ADTT = 700) 7.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 9.0 9.0 9.0 9.0



Thickness criteria based on soil support…

MOR, psi:

k = 500 psi/in. (CBR = 50, R = 86) k = 400 psi/in. (CBR = 38, R = 80) k = 300 psi/in. (CBR = 26, R = 67)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
C t

A (ADTT =1)  4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5
Category A (ADTT = 10)  4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.5 4.0 4.5 4.5 4.5

B (ADTT = 25)  4.0 4.5 4.5 5.0 4.5 4.5 5.0 5.5 4.5 4.5 5.0 5.5

B (ADTT = 300)  5.0 5.0 5.5 5.5 5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0

C (ADTT = 100) 5 0 5 0 5 5 5 5 5 0 5 5 5 5 6 0 5 5 5 5 6 0 6 0C (ADTT  100)  5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0

C (ADTT = 300)  5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0 5.5 6.0 6.0 6.5

C (ADTT = 700)  5.5 5.5 6.0 6.0 5.5 5.5 6.0 6.5 5.5 6.0 6.5 6.5

D (ADTT = 700) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

MOR, psi:

k = 200 psi/in. (CBR = 10, R = 48) k = 100 psi/in. (CBR = 3, R = 18) k = 50 psi/in. (CBR = 2, R = 5)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
Category

A (ADTT =1)  4.0 4.0 4.0 4.5 4.0 4.5 4.5 5.0 4.5 5.0 5.0 5.5

A (ADTT 10) 4 5 4 5 5 0 5 0 4 5 5 0 5 0 5 5 5 0 5 5 5 5 6 0g y A (ADTT = 10)  4.5 4.5 5.0 5.0 4.5 5.0 5.0 5.5 5.0 5.5 5.5 6.0

B (ADTT = 25)  5.0 5.0 5.5 6.0 5.5 5.5 6.0 6.0 6.0 6.0 6.5 7.0

B (ADTT = 300)  5.5 5.5 6.0 6.5 6.0 6.0 6.5 7.0 6.5 7.0 7.0 7.5

C (ADTT = 100)  5.5 6.0 6.0 6.5 6.0 6.5 6.5 7.0 6.5 7.0 7.5 7.5

C (ADTT = 300)  6.0 6.0 6.5 6.5 6.5 6.5 7.0 7.5 7.0 7.5 7.5 8.0

C (ADTT = 700)  6.0 6.5 6.5 7.0 6.5 7.0 7.0 7.5 7.0 7.5 8.0 8.5

D (ADTT = 700) 7.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 9.0 9.0 9.0 9.0



…concrete strength…

MOR, psi:

k = 500 psi/in. (CBR = 50, R = 86) k = 400 psi/in. (CBR = 38, R = 80) k = 300 psi/in. (CBR = 26, R = 67)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
C t

A (ADTT =1)  4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5
Category A (ADTT = 10)  4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.5 4.0 4.5 4.5 4.5

B (ADTT = 25)  4.0 4.5 4.5 5.0 4.5 4.5 5.0 5.5 4.5 4.5 5.0 5.5

B (ADTT = 300)  5.0 5.0 5.5 5.5 5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0

C (ADTT = 100) 5 0 5 0 5 5 5 5 5 0 5 5 5 5 6 0 5 5 5 5 6 0 6 0C (ADTT  100)  5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0

C (ADTT = 300)  5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0 5.5 6.0 6.0 6.5

C (ADTT = 700)  5.5 5.5 6.0 6.0 5.5 5.5 6.0 6.5 5.5 6.0 6.5 6.5

D (ADTT = 700) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

MOR, psi:

k = 200 psi/in. (CBR = 10, R = 48) k = 100 psi/in. (CBR = 3, R = 18) k = 50 psi/in. (CBR = 2, R = 5)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
Category

A (ADTT =1)  4.0 4.0 4.0 4.5 4.0 4.5 4.5 5.0 4.5 5.0 5.0 5.5

A (ADTT 10) 4 5 4 5 5 0 5 0 4 5 5 0 5 0 5 5 5 0 5 5 5 5 6 0g y A (ADTT = 10)  4.5 4.5 5.0 5.0 4.5 5.0 5.0 5.5 5.0 5.5 5.5 6.0

B (ADTT = 25)  5.0 5.0 5.5 6.0 5.5 5.5 6.0 6.0 6.0 6.0 6.5 7.0

B (ADTT = 300)  5.5 5.5 6.0 6.5 6.0 6.0 6.5 7.0 6.5 7.0 7.0 7.5

C (ADTT = 100)  5.5 6.0 6.0 6.5 6.0 6.5 6.5 7.0 6.5 7.0 7.5 7.5

C (ADTT = 300)  6.0 6.0 6.5 6.5 6.5 6.5 7.0 7.5 7.0 7.5 7.5 8.0

C (ADTT = 700)  6.0 6.5 6.5 7.0 6.5 7.0 7.0 7.5 7.0 7.5 8.0 8.5

D (ADTT = 700) 7.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 9.0 9.0 9.0 9.0



…and Average Daily Truck Traffic (ADTT)

MOR, psi:

k = 500 psi/in. (CBR = 50, R = 86) k = 400 psi/in. (CBR = 38, R = 80) k = 300 psi/in. (CBR = 26, R = 67)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
C t

A (ADTT =1)  4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5
Category A (ADTT = 10)  4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.5 4.0 4.5 4.5 4.5

B (ADTT = 25)  4.0 4.5 4.5 5.0 4.5 4.5 5.0 5.5 4.5 4.5 5.0 5.5

B (ADTT = 300)  5.0 5.0 5.5 5.5 5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0

C (ADTT = 100) 5 0 5 0 5 5 5 5 5 0 5 5 5 5 6 0 5 5 5 5 6 0 6 0C (ADTT  100)  5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0

C (ADTT = 300)  5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0 5.5 6.0 6.0 6.5

C (ADTT = 700)  5.5 5.5 6.0 6.0 5.5 5.5 6.0 6.5 5.5 6.0 6.5 6.5

D (ADTT = 700) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

MOR, psi:

k = 200 psi/in. (CBR = 10, R = 48) k = 100 psi/in. (CBR = 3, R = 18) k = 50 psi/in. (CBR = 2, R = 5)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
Category

A (ADTT =1)  4.0 4.0 4.0 4.5 4.0 4.5 4.5 5.0 4.5 5.0 5.0 5.5

A (ADTT 10) 4 5 4 5 5 0 5 0 4 5 5 0 5 0 5 5 5 0 5 5 5 5 6 0g y A (ADTT = 10)  4.5 4.5 5.0 5.0 4.5 5.0 5.0 5.5 5.0 5.5 5.5 6.0

B (ADTT = 25)  5.0 5.0 5.5 6.0 5.5 5.5 6.0 6.0 6.0 6.0 6.5 7.0

B (ADTT = 300)  5.5 5.5 6.0 6.5 6.0 6.0 6.5 7.0 6.5 7.0 7.0 7.5

C (ADTT = 100)  5.5 6.0 6.0 6.5 6.0 6.5 6.5 7.0 6.5 7.0 7.5 7.5

C (ADTT = 300)  6.0 6.0 6.5 6.5 6.5 6.5 7.0 7.5 7.0 7.5 7.5 8.0

C (ADTT = 700)  6.0 6.5 6.5 7.0 6.5 7.0 7.0 7.5 7.0 7.5 8.0 8.5

D (ADTT = 700) 7.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 9.0 9.0 9.0 9.0



Assuming k=100, 4000 psi concrete and ADTT of 1… Recommended thickness will be 4.5 inches

MOR, psi:

k = 500 psi/in. (CBR = 50, R = 86) k = 400 psi/in. (CBR = 38, R = 80) k = 300 psi/in. (CBR = 26, R = 67)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
C t

A (ADTT =1)  4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5
Category A (ADTT = 10)  4.0 4.0 4.0 4.5 4.0 4.0 4.5 4.5 4.0 4.5 4.5 4.5

B (ADTT = 25)  4.0 4.5 4.5 5.0 4.5 4.5 5.0 5.5 4.5 4.5 5.0 5.5

B (ADTT = 300)  5.0 5.0 5.5 5.5 5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0

C (ADTT = 100) 5 0 5 0 5 5 5 5 5 0 5 5 5 5 6 0 5 5 5 5 6 0 6 0C (ADTT  100)  5.0 5.0 5.5 5.5 5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0

C (ADTT = 300)  5.0 5.5 5.5 6.0 5.5 5.5 6.0 6.0 5.5 6.0 6.0 6.5

C (ADTT = 700)  5.5 5.5 6.0 6.0 5.5 5.5 6.0 6.5 5.5 6.0 6.5 6.5

D (ADTT = 700) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

MOR, psi:

k = 200 psi/in. (CBR = 10, R = 48) k = 100 psi/in. (CBR = 3, R = 18) k = 50 psi/in. (CBR = 2, R = 5)

650 600 550 500 650 600 550 500 650 600 550 500

Traffic
Category

A (ADTT =1)  4.0 4.0 4.0 4.5 4.0 4.5 4.5 5.0 4.5 5.0 5.0 5.5

A (ADTT 10) 4 5 4 5 5 0 5 0 4 5 5 0 5 0 5 5 5 0 5 5 5 5 6 0
4.5

g y A (ADTT = 10)  4.5 4.5 5.0 5.0 4.5 5.0 5.0 5.5 5.0 5.5 5.5 6.0

B (ADTT = 25)  5.0 5.0 5.5 6.0 5.5 5.5 6.0 6.0 6.0 6.0 6.5 7.0

B (ADTT = 300)  5.5 5.5 6.0 6.5 6.0 6.0 6.5 7.0 6.5 7.0 7.0 7.5

C (ADTT = 100)  5.5 6.0 6.0 6.5 6.0 6.5 6.5 7.0 6.5 7.0 7.5 7.5

C (ADTT = 300)  6.0 6.0 6.5 6.5 6.5 6.5 7.0 7.5 7.0 7.5 7.5 8.0

C (ADTT = 700)  6.0 6.5 6.5 7.0 6.5 7.0 7.0 7.5 7.0 7.5 8.0 8.5

D (ADTT = 700) 7.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 9.0 9.0 9.0 9.0









Common Design Misconceptions

“Concrete 
pavement 
requires arequires a 
subbase”*

*S bb l f i t d i d t i l b t*Subbase: a layer of imported or improved material between 
the natural site material (subgrade) and the concrete.



7000 lbs load

Asphalt Wearing Course

Asphalt Base Course

st
re

ss

pressure 
 15 - 20 psi

Aggregate Base 
Course

s

Subgrade



The load-carrying structure for concrete 
pavement is primarily thickness

7000 lbs load

pavement is primarily thickness.

Concrete

pressure ~3 - 7 psi

subgradest
re

ss



ACI 330 position on subgrade/subbase

“A well-prepared, uniform subgrade at the correct 
elevation is essential to the construction of aelevation is essential to the construction of a 
quality pavement.”

“Th b d h ld h d fi d“The subgrade should have a dense, firm, and 
uniformly smooth surface when concrete is 
placed on it.”

“Granular aggregate subbases are not normally 
used for concrete parking lots.”



Do you ever need a subbase layer? 

May warrant consideration if:
Construction platform is neededConstruction platform is needed
Subgrade is very poor quality
H t k t ffi & l d t fHeavy truck traffic & load transfer concerns
Pumping of subgrade is likely

Can result in higher k value for design and 
slightly thinner concrete sectionslightly thinner concrete section



Common Design Misconceptions

C t• Concrete 
pavements p
require steel 

i f t!reinforcement!



Reinforcing steel in concrete has its place!



Secondary Steel y
Reinforcement

• Does not make concrete 
stronger!
• Does not stop concrete 
from cracking!

Holds concrete together• Holds concrete together 
when it cracks



Proper placement of 
secondary steel reinforcement





What about Fibers?

Steel & Macro Fibers 
(0.008-0.03”)     
Secondary Reinforcement “Macro” Fibersy

Micro Fibers (<0.004”)                          

Macro  Fibers

“Micro” Fibers
Plastic Shrinkage Crack 
Control



How important 
is jointing?is jointing?

“See  how  much  better  it  looks
Without  all  those  ugly  joints?”Wi h u   all  h s   ugly  j in s?



Objectives of jointing
Control the location, width, and 

appearance of expected pp p
cracks

Facilitate construction
Accommodate normal slab 

movements
Provide load transfer whereProvide load transfer where 

needed
Minimize performance 

implications of any random 
(unexpected) cracks



Recommended Spacing of Control Joints

24-30 times the thickness     

Thickness (inches) Spacing (feet)

4 8-104 8-10
5 10-12
6 12-15
7 14 157 14-15
8+ 15

Some designs may call for closer joint spacing 
due to load transfer considerations.



Types of joints in concrete pavement

Control jointControl joint

Construction joint
formed or slipped face

Isolation jointIsolation joint



Load transfer joint details:
Pavements less than 7”

Aggregate Interlockgg g

Keywaysy y



Load transfer joint details:
Pavements greater than 7”

Round Dowels

Plate Dowels

Tiebars ≠ Dowels!Tiebars ≠ Dowels!
(not used for load transfer)



“To seal, or 
not to seal?”



Purpose is to prevent infiltration 
of water and solids into joint



Factors to consider

Traffic level
S il t & l l fSoil types & local performance
Subbase use



Most effectiveMost effective 
to reduce 
j i t idthjoint width



Sealants onSealants on 
wide joints 

t lextremely 
ineffective



Seal 
i l ti Isolation 

Material
isolation 
joint against 
building



Evaluating Concrete and AsphaltEvaluating Concrete and Asphalt 
Using Structural Numbers



Pavement Failure

Not due to # of yearsy

Due to stress of carrying loadsy g
Vehicle traffic
Heat / ColdHeat / Cold



Design Thickness

Design for purpose (adjust thickness)Design for purpose (adjust thickness)
Passenger vehicle parking
Truck lanesTruck lanes
Loading areas
Truck parking (sand shoes/dollies)Truck parking (sand shoes/dollies)

Increase thickness
Thickened beamThickened beam



• Established 
rational design –at o a des g
ACI 330
• 4000 psi4000 psi
• Unreinforced
• Placed onPlaced on 

compacted 
subgradeg

• No stone base 
required



• MS-1
• Thickness Design –g

Asphalt Pavement 
for Highways and 
StreetsStreets

• IS-91
• Full-Depth AsphaltFull Depth Asphalt 

Pavements for 
Parking Lots, 
Ser ice StationsService Stations, 
and Driveways



• Two layer 
constructionconstruction
– Base course asphalt
– Wear course

• Place on compacted 
subgrade
– No stone base 

required



How Can We Make an Accurate 
Comparison of  Equivalent Design?

By using structural layer coefficients:
A relative number assigned for the value g

of 1” of material



Structural Layer Coefficients*

Concrete = 0 50Concrete = 0.50
Surface Asphalt = 0.20 to 0.42
Bituminous Base = 0.10 to 0.34
Aggregate Base = 0.07 to 0.14gg g

#57 crushed stone ≈ 0.12

* Per AASHO Road Test - 1961



For Example:For Example:

• 5” Concrete Pavement • 1.5” Surface Asphalt & 
5.5” of Bituminous Base

• 5”  X 0.50 = 2.50 SN • 1.5” X 0.42 =    0.63
• 5.5” X 0.34 =  +1.87

2 50 SN2.50 SN



For Example:For Example:

• 5” Concrete Pavement • 1.5” Surface Asphalt, w/ 
3” Bituminous Base 
and 7” Aggregate Base

• 5”  X 0.50 = 2.50 SN

and 7  Aggregate Base

• 1.5” X 0.42 =    0.63
• 3.0” X 0.34 =    1.02
• 7.0” X 0.12 =  +0.84

2 49 SN2.49 SN



For Example:For Example:

• 6” Concrete Pavement 
& 6” Aggregate Base

• 2.5”  Asphalt & 
6.0” of Aggregate Base

• 6”  x 0.50 =  3.00 • 2.5” x 0.42 =    1.05
• 6” x 0.12 = +0.72

3.72 SN
• 6.0” x 0.12 =  +0.72

1.77 SN



Concrete s AsphaltConcrete vs. Asphalt
• Apples to apples• Apples-to-apples 

comparison of 
pavement design p g
should always be 
considered

• Quantification in $ 
allows for a better 
b i d i ibusiness decision on 
pavement choice



Design 
Comparison

Version 3.1

Co pa so
Life Cycle Cost 

ComparisonComparison















Saving Money with ACI 330
Case studies from National Accounts



Lowe’s Home Improvement
Wil i t NCWilmington, NC



Lowe’s Home Improvement 
Wil i t NCWilmington, NC

ACI 330 ConcreteTraditional Concrete

4.5”
Concrete

ACI 330 Concrete 
Pavement

6” Concrete6” Concrete 8” Concrete

Traditional Concrete 
Pavement

3” Asphalt

Asphalt Pavement

4” Asphalt

4” Stone
Base

8  Concrete

6” Stone 
Base

6” Stone 
Base

6” 
Granular 

Base
8” 

Granular 
Base

Subgrade

Subgrade

Subgrade

Subgrade

Subgrade

Subgrade

Base

Savings to the owner over traditional concrete design: Savings to the owner over traditional concrete design: 
Undisclosed (reported to be 6-figures!)



Dollar General 



Dollar General 

Asphalt Pavement
Traditional Concrete 

Pavement
4 5”

ACI Concrete 
Pavement

3” Asphalt 4” Asphalt

6” 
Granular 8”

5” Concrete 6” Concrete

4” Stone 
Base

4.5”
Concrete 5.5”

Concrete

Subgrade

Base
8  

Granular 
Base

Subgrade

6” Stone 
Base

Base

Subgrade Subgrade

Subgrade Subgrade

Concrete: Concrete: $51,600

$66,800 $54,600
Stone: $14,300
Total: $68,900

$ ,
Soil: $4,200

Engr. & CMT: $2,000
Total:  $57,800

ACI 330 saved developer $9000 paving 
with Concrete instead of Asphalt



Taco Bell - Lenoir, NC



Taco Bell - Lenoir, NC

Asphalt Pavement
Original Concrete 

Pavement
ACI Concrete 

Pavement

6” HMAC
6”Concrete

7” Concrete

5”Concrete

6” Concrete

6” 
Granular 

6” 
Granular 

Subgrade

$76 950Base

Subgrade

Base

Subgrade

$76,950

The Owners Paid $17 500 MOREMORE
$59,450 $88,670

The Owners Paid $17,500 MOREMORE
for Concrete vs. Asphalt



ACI 330 
Support



NRMCA Design Assistance Program



What is DAP?

Parking Lot and Street & Local Road (SLR) 
pavement design assistancepavement design assistance.

Provides concrete pavement design alternatives 
that may be used for planning and biddingthat may be used for planning and bidding 
purposes as well as jointing plan to be used for 
constructionco st uct o

For members, state affiliates, concrete producers, 
contractors, consultants, owners, andcontractors, consultants, owners, and 
developers. 



What is the purpose of DAP?

• Teach by exampleTeach by example
• Results in correct concrete design

Does the “heavy lifting” for design engineers not• Does the “heavy lifting” for design engineers not 
familiar with concrete pavement design
P id littl t d i i• Provides a no or little cost second opinion

• Does not compete with local consultants



Amanda H. Hult, P.EBrian Killingsworth, P.E ,
Senior Director,  Local PavingSenior Vice-President,  

Division Head - Local Paving

Ken Justice P EDon Clem P E Ken Justice, P.E
Senior Director,  Local Paving

Don Clem, P.E
Vice President,  Local Paving



http://www.concretepromotion.org/index.html





Requested* Information for DAP
• Site Plan
• Geotechnical Report
• Design/Anticipated Traffic Countg p
• Local Design Specifications
Proposed Asphalt/Concrete Section• Proposed Asphalt/Concrete Section 

If all requested information is not available, a design report 
will be provided based on the available information available 

and assumptions that will be defined in the report.and assumptions that will be defined in the report.











DAP Effectiveness

FY 2016
173 Reports Completed
Potentially Influencing 540,000 yd3y g , y
Over 60% of DAP Projects Go Concrete

*Still F ll i U O P j t F 2014 2016*Still Following Up On Projects From 2014-2016





All we All we 
ask in ask in 

return…return…





What Gets Measured…

Gets Done!…Gets Done!



Promotion ToolsPromotion Tools



www.concretepromotion.org





NRMCA Promotion Collateral



Make your own y
opportunity!

Troy Ahlrich, Owner
712-540-3284
ahlrichinc@yahoo.com



ConcreteConcrete 
Overlays 
SupportSupport





Concrete ParkingConcrete Parking 
Lots Boot Camp

10-hours ACI 330
1 R/M Producer
1 Contractor

Concrete Overlays
Concrete Pavement 

Other Supplier(s) Analyst
Key Target Markets



Concrete ParkingConcrete Parking 
Lots Boot Camp

# of Boot Camps
2013 = 1
2014 = 5
2015 42015 = 4
2016 = 7

Sept. 2016 - Boot Camp at ASCC



Local Paving Strategy to 
I  KYIIncrease KYI…

Increase in 

Increasing 
Requests for 

Increase in 
Known 
Yards 
Influenced 

Contractor 

Requests for 
DAP Reports (KYI)

Contractor 
Engagement 
Through 
Boot CampsBoot Camps





Not an easy task



Not an easy task



“Whether youWhether you 
think you can, 
or you think 
you can’tyou can t, 
you’re right.”



“Most people 
fail, not 
because of abecause of a 
lack of desire, 
but becausebut because 
of a lack of 
commitment.”





Philip Kresge

pkresge@nrmca.org

Vice President – Local Paving

p g @ g
215-779-7375


