DESIGN OF LIGHT DUTY
PAVEMENTS




Light Duty Pavements for Low Volume Roads

AASHTO Guidelines for Geometric Design of
Very LowVolume Local Roads (2001)
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AASHTO Guide for Design of Pavement
Structures (1993)

ESALs < 1,000,000

Rule of Thumb
ADT < 1,000
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Pavement Design Methodologies

Adaptations of Heavy Duty Pavement Design
Methodologiesz PAIKY Interactive Pavement Design
Guide

AASHTO 1993

Kentucky Transportation Cabinet

Asphalt Pavement Alliance PerRoads Express 1
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This Presentation:

Development of PAIKY Interactive Pavement Design
Guide

Asphalt Pavement Alliance PerRoads Express 1
Example Designs

Mixture Specifications
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PAIKY INTERACTIVE
PAVEMENT DESIGN GUIDE
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PAIKY Interactive Pavement Design Guide

Development Interactive Pavement Thickness Design
Guide for Use with PAIKY Website
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for:
Catalog based on AASHTO 1993 Procedures
Aggregate and Asphalt Catalog
Full Depth Asphalt Catalog

Catalog based on KYTC Design Memo @A
33% Asphalt Design Curves
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Interactive Pavement Design Guide

AIKY - Plantmix Asphall Industry of Kentucky - Windows Internet Explorer.
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Key Features

PRIKY

PLANTMIX ASPHALT INDUSTRY OF KENTUCKY
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» Educational Materials
» Membership Information a
» Events Calendar
» About PAIKY

» Newsietter Read the Latest Asphalt News

Design Catalogs S s

25th Annual PAIKY Winter Training School

» Photo Gallery

[Back to Home Page

dnesday February 9 - Friday February 11,20

st Marot
Click here for a copy of the draft agenda.

On-line registration is now closed. If you still wish to register for the
meeting, please contact the PAIKY office at 800-544-8522.

xample Designs

Porous Pavement Design Guide
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Design Guide Features

Low Volume Traffic

Estimated Average Dally Traffic (ADT) LR
Range: 100 to 24,000 ADT e e L e S
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Range of Subgrade Strength S
CBR1to 11
Design Catalogs ==/
AASHTO 1993 —
Asphalt and Aggregate

Full Depth Asphalt

KYTC Design Memo 689, Asphalt and Aggregate
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Average Daily Traffic (ADT)

User Defined, or

Estimated Using ITE Trip Generation Manu&lEdition
Single Family Detached Housing
Residential Condominium/Townhouses
General Office Buildings
Shopping Center
Supermarket
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EEEEEEEEEEE




Average Daily Traffic (ADT)

Single-Family Detached Housing
Defined o
U S e r e I e ] O r Average Vehicle Trip Ends vs: Acres
Ona: Weekday
- - -
I n I I E I r I Number of Studies: 144
Average Number of Acres: 70
Directional Distribution: 50% entering, 50% exiting
. ., .
t Trip Generation per Acre L
e n e ra I O I I al I u a ’ Average Rate Range of Rates Standard Deviation
L 26.04 ___ 317 - 8494 19.62
Single Family Detached Housing | peresesee
14,000
1,000
§ o ;
2 x
! 000 X
-
4,000
3,000 %
2,000
1.000 % S g/
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X = Number of
Actual Data Points == Average Rale
Fitted Curve Equation: Not given Rz eese
Trip Generation, 8th Edition 317 Institute of Transportation Engineers
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Average Daily Traffic (ADT)

Residential Condominium/Townhouse
(230)

User Defined, or e

Ona: Weekday

Estimated Using ITE Trip . )

Directional Distribution: 50% entering, 50% exiting

- t Trip Generation per Dwelling Unit -
e n e rat I O a a ‘ Average Rate ___Range of Rates Standard Deviation

5.81 1838 - 11.79 3.1

..
I d I tl O n Data Plot and Equation
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X = Number of Dwelling Units
Actual Data Points FittedCurve  ~==== Average Rate
Fitted Curve Equation: Ln(T) = 0.87 Ln(X) + 2.46 R? = 0.80
Trip Generation, Bth Edition 388 nstitute of Transportation Engineers
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Average Daily Traffic (ADT)

General Office Building
(710)

.
U S‘ ! r D ‘ !fl n ‘ ! d y O r Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Floor Area

Estimated Using ITE Trip
Generation Manual'7
E d Itl on Data Plo.t ——

General Office Buildings

Actual Data Points Fitted Curve Average Rate
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verage Daily Traffic

Shopping Center

User Defined, or o

Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Leasable Area
Ona: Weekday

Estimated Using ITE Trip i A

Directional Distribution: 50% entering, 50% exiting

Tripgneration per 1000 Sq. Feet Gross Leasable Area

Generation Manual®¥ === S ——

42.94 12.50 270.89 - 21.38
=, =
I d Itl O n Data Plot and Equation
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= 1000 Sq. Feet Gross ble Area
*  Actual Data Points Fitted Curve === Average Rate
Fitted Curve Equation: Ln(T) = 0.65 Ln(X) + 5.83 R?=078
Trip Generation, 8th Edition 1500 Institute of Transportation Engineers
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Average Daily Traffic (ADT)

Supermarket
(850)

.
l | S e r D efl n e d O r Average Vehicle Trip Ends vs: 1000 Sq. Feet Gross Floor Area
] Ona: Weekday

Estimated Using ITE Trip
Generation Manual'? ot 50 P
E d iti O n Data Plot and Equation

Supermarket
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Equivalent Single Axle Loads (ESALs)

Distribution of Cars, Trucks, and Vehicle Loadings
98% Cars, 2% Single Unit Trucks

92% Cars, 5% Single Unit Trucks, 3% Combination Unit Trucks

Range of ESALs
7,500 to 8,000,000 ESALS

Light Traffic Loadings Assumed

AASHTO 1993 Load Equivalency Factors

Automobiles: 0.002 ESALs per vehicle
Single Unit Truck: 0.45 ESALSs per vehicle
Combination Unit Truck: 0.90 ESALSs per vehicle

PRIKY Pq Palmer
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Subgrade Strength

Range of CBR Values

CBR1to3
Highly Compressible Fine Grained Soils
Liquid Limit Greater Than 50

CBR41t05
Low Compressible Fine Grained Soils

Liquid Limit Less Than 50

CBR61t08
Coarse Grained Soils, Sand, Sandy Soil, Gravely Soils, Gravel

CBR9to 11
Rock (limestone, sandstone, durable shale, select granular materials)

PRIKY Pq Palmer
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Estimating California Bearing Ratio (CBR)

AASHTO 93 Relationship
M,=1500*(CBR)

MEPDG Relationship
M,=2555*(CBF9)84

AASHTO Soill Classification

AASHTO Soil Classification System (from AASHTO M 145 or ASTM D3282)

General Classification Granular Materials (35% or less passing the 0.075 mm sieve) Silt.Clay Materials (>35% passing the 0.075 mm sieve)

A1 A2 AT

Group Classification A3 x r Ad A5 AB
A-l-a A-1b A24 A25 A28 A27 A75 AT-6

Sieve Analysis. % passing

2.00 mm (No. 10) 50 max

0.425 (No. 40) 30 max 50 max 51 min

0.075 (No. 200) 15 max 25 max 10 max 35 max 35 max 35 max 35 max 36 min 36 min 36 min 36 min

Charactenistics of fraction passing 0425 mm (No. 40)

id Limit 40 max 41 min 40 max 41 min 40 max 41 min 40 max 41 min
Plasticity Index 6 max NP 10max 10 max 11T min 11 min 10 max 10 max 11 min 11 min
Usual types of significant constituent matenals stone fragments, gravel and sand fine sand silty or clayey gravel and sand  silty soils clayey soils

General rating as a subgrade excellent to good fair to poor

MNote (1). Plasticity index of A-7-5 subgroup is equal to or less than the LL - 30. Plasticity index of A-7-6 subgroup is greater than LL - 30

PRIKY PePalmer
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Design Catalogs

AASHTO 1993
80% Reliability
2.0 Maximum Change in Serviceability Index

Variations: Two Catalogs
Aggregate and Asphalt
Full Depth Asphalt

KYTC Design Memo 689
Design ESALS
CBR
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AASHTO 1993

Aggregate & Asphalt Design Catalog

Minimum Designs
X8WYod ! #
w8Yo | #
8 do !
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PAIKY--PAVEMENT DESIGN TABLES--AASHTO 1993--80% RELIABILITY-APSI =

Traffic Characteristics  98% Autos, 2% Single Unit Trucks
Estimated ESALs. 7,500 15,000 30,000 60,000 120,000
Average Daily Traffic <100 ADT <200 ADT <400 ADT <700 ADT <1500 ADT

500,000

Characteristics of Subgrade Materials:

3 O|QZEA A2

Highly Compressible Fine Grained Soils-Liquid Limit Greater Than 50

mended
1.26 125 125 125 125 1.26
4.00 4.50 5.50 6.00 6.50 8.00
Aggregate 6.00 6.00 6.00 8.00 8.00 8.00
CBR2 Stabilization is Recommended
125 1.2 125 1.25 125 125 1.25 125
3.00 325 3.50 4.00 4.50 5.00 6.00 6.50
6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
CBR3  Stabilization is Optional
125 1.25 125 125 125 125 1.25 125
275 3.00 3.25 3.50 4.00 4.50 5.50 6.00
6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
r 7’
of sffade Materiats: 11 Lnﬂmsi@sui oils--Liquid Limit Less Than 50
cella \ stabilization Optional
AC Surface 125 125 126 125 125 125 1.25 125
AC Base 250 275 3.00 325 3.50 4.00 5.00 5.50
Aggregate 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
CBRS  Stabilization Optional
AC Surface 125 125 125 125 1.25 125 1.25 125
AC Base 250 250 275 3.00 3.25 375 4.50 5.00
Aggregate 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00

Characteristics of Subgrade Materials:

Coarse Grained Soils, Sand and Sandy Soils, Gravel and Gravelly Soils

CBRS
AC Surface 125 125 125 125 125 125 125 1.25
AC Base 250 250 250 275 3.00 350 4.00 450
Aggregate 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
CBR7
AC Surface 125 125 125 125 125 125 125 125
250 250 250 250 275 325 375 4.00
Aggregate 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
CBRS
AC Surface 125 125 125 1.25 125 125 125 125
AC Base 250 250 250 250 250 3.00 325 3.50
Aggregate 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00

Characteristics of Subgrade Materials:

125

8.00

125

125

6.00

125

6.00

125
5.50
6.00

125
5.00
6.00

125
4.50
6.00

125
4.00
6.00

92% Autos, 5% Single Unit Trucks, 3% Comblnlllon Trucks
X 1,000,000 .
<700 ADT <1500 ADT <3000 ADT <§00l) ADT <12000 ADT <zumo ADT

4,000,000

125
10.00
10.00

125

6.00

125

125

6.00

125

6.00

1.25
6.00
6.00

1.25
5.50
6.00

1.25
5.00
6.00

Rock (limestone, durable sanstone, durable shale, nondurable sandstone), Select Granular Materials

CBRS
AC Surface 125 126 126 125 126 125 1.25 1.25
AC Base 2.50 250 2.50 2.50 250 275 3.00 3.25
Aggregate 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
CBR10
AC Surface 125 125 125 125 125 126 125 125
AC Base 250 250 2.50 2.50 250 250 275 3.00
Aggregate 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
CBR11
AC Surface 126 126 125 125 125 125 125 1.25
AC Base 2.50 250 250 2.50 250 250 250 275
Aggregate 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00

125
375
6.00

125
3.50
6.00

125
325
6.00

125
475
6.00

125
4.50
6.00

1.25
425
6.00

125
11.00
12.00

125
10.00
6.00

125
9.00
6.00

1.25
8.00
6.00

125
7.50
6.00

1.25
7.00
6.00

1.25
6.50
6.00

125
6.00
6.00

125
575
6.00

125
5.50
6.00

125
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AASHTO 1993

Full Depth Asphalt Catalog

Minimum Designs
X8WYo '# 300&AAA
I s8wyYyoe ''# " AOA
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