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Pavement Materials & Design

AASHTO 1993_ Traffic load calculations
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Introduction to Traffic Loads

■ Traffic loads refer to 
the forces applied to 
pavement by vehicles 
in motion.
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Definition

Traffic Loads

■ Pavement deterioration is caused by the 
interacting damaging effects of traffic 
and the environment. 

■ Traffic loads, primarily those from heavy 
trucks, cause stresses/strains in 
pavement structures, whose effects 
accumulate over time, resulting in 
pavement deterioration, 

■ Such as rutting
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Impact  
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Rutting 
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Traffic Loads
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Quantification criteria 
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Traffic Loads

Pavement Damage depends on weight 
distribution  

Truck traffic loads and their impact on 
pavements are Quantify using  :

1. Vehicle/axle speed

2. Number of truck axles

3. Configuration of these axles

4. Their load magnitude

5. Tire inflation pressure 

Quantification criteria 

Axle and Tire
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Configuration
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Axle Configuration
■ Axle configuration is defined by the number of

■ Axles sharing the same suspension system 
■the number of tires in each axle

Single Axle Configuration
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Tandem Axle Configuration

Tridem Axle Configuration
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Quad Axle Configuration 

Tire Configuration

■ Typical Load per Tire: 20 - 50 kN
Single Tire
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Tire Configuration

■ Typical Load per Tire: 40 - 100 kN
Dual Tire

Tire Configuration

■ Description: Extra wide 
tire designed to replace 
duals for weight savings.

■ Typical Load per Tire: 60 
- 100 kN

Wide Base Tire
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Traffic Load
Typical Axle and Tire Configuration

Single Axle Single Tires 

Single Axle Dual Tires 

Traffic Load
Typical Axle and Tire Configuration

Tandem Axle Single Tires

Tandem Axle Dual Tires 
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Axle Configuration

Single Axle 
with Single 
Tire

Single Axle with 
Dual Tires

Tandem Axles 
with Dual Tires

Tridem Axles 
with Dual Tires

FHWA vehicle classification 
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FHWA vehicle Weigh class

What do you think? 
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What do you think? 

Vehicle, Axle and Tire

44

Load distribution 
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Vehicle, Axle and Tire weight 

■ The axle load distribution depends on 
the vehicle gross weight and spacing 
between axles. 
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Traffic Data for
Pavement Design Input
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■ The collected traffic data must be summarized in a format that is 
suitable for direct input into the pavement design process, ensuring 
accurate traffic loading estimates for long-term pavement 
performance analysis.

■ Available Approaches: 
ESALs appraoch (AASHTO 1986/1993 Pavement Design Approach )
Load spectra ( NCHRP 1-37A Pavement Design Approach)
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AASHTO 1993 Method
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Equivalent Single Axle Load (ESAL)
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Equivalent Single Axle Load (ESAL)

■ Traffic with different axle loads is simplified by converting them into 
an equivalent number of standard axles.

Typically, this standard is a single axle with dual tires that has a weight of 18,000 lb (80 KN)

56

Idea

Each repetition of this  
Standard Axle Load (SAL)  
will cause a specific 
damage to the pavement 

Equivalent Single Axle Loads (ESALs)
■ Convert wheel loads of various magnitudes and repetitions (“mixed traffic”) to 

an equivalent number of “standard” or “equivalent” loads based on the 
amount the damage they do to the pavement 

Damage from Mixed Traffic
[Different axles and tires 

combination  

= X × [Damage from SAL]

1 ESAL = Damage caused by one SAL
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Equivalent Single Axle Loads (ESALs)
Damage by each axle alone 

ESALs by axle =0.23 × [Damage from SAL]

ESALs=0.23

https://www.penndot.pa.gov/ProjectAndPrograms/PostedBondedRoadway/Documents/ESAL-BASED%20COSTS.pdf

Equivalent Single Axle Loads (ESALs)
Damage by each axle alone 

Damage from this vehicle [All 
axles\ tire combinations]

=1.179 × [Damage from SAL]

ESALs=1.179
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AASHTO 1993 Method

60

Equivalent Single Axle Load (ESAL)

(FEi): load equivalency factor for axle 
category

(FEi): load equivalency factor for axle category i

■ Equivalent Axle Load Factor (EALF) (Or Load equivalency 
factors (LEFs) )   

A multiplier that quantifies the relative damage that defines the damage per 
pass to a pavement by the axle in question relative to the damage per pass of a 
standard axle load ( 18- kip axle load )

■
1 ESAL = Damage caused by one 18,000 lb single axle load

■ The load is convert  using Load equivalency factors (LEFs)

FEi
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Equivalent Single Axle Loads (ESALs)
Damage by each axle alone 

ESALs by axle =0.23 × [Damage from SAL]

ESALs=0.23

https://www.penndot.pa.gov/ProjectAndPrograms/PostedBondedRoadway/Documents/ESAL-BASED%20COSTS.pdf

Equivalent Single Axle Load (ESAL)

63

Determination for each axle category i
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Factors Affecting LEF

■ Axle Load:
 Higher loads cause exponentially more damage.

■ Axle Configuration:
Single axles concentrate more load, causing higher damage.
Tandem and tridem axles distribute load, reducing damage.

■ Pavement Type:
 Flexible and rigid pavements respond differently to axle loads.

■ Pavement Strength:
 Thicker, stronger pavements can resist higher loads.
 Pavement thickness or structural capacity (SN)
The terminal conditions at which the pavement is considered failed (Pt )

Determination of  LEF

■ LEFs can be determined using 
Design Equation 
Table  (Handouts) 
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(FEi): load equivalency factor for axle category i

■ Steps to Determine Load Equivalency Factor (LEF) 
from Table

1. Select the Pavement Type.

2. Check the Axle Type.

3. IdenƟfy the Terminal Serviceability Index (pt ).

4. Determine the Structural Number (SN).

5. Determine the Axle Load (Lx ).

6. Locate the Intersection in the Table.

7. Read the LEF Value.

Tables 

(FEi): load equivalency factor for axle category i

■ Axle Load Equivalency 
Factors for

 Flexible Pavements
Single Axles
Pt of 2.5
Different SN

Tables 
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(FEi): load equivalency factor for axle category i (LEFs)

Tables 

■ Axle Load Equivalency 
Factors for

 Flexible Pavements

Tandem Axles

Pt of 2.5

Different SN

Example 5

■ Determine the LEFs for the following the following axle loads, 
assume SN = 5 and Pt = 2.5

One Single axle (10,000 lb/axle) (10 kips)
One Tandem Axle (10,000 lb/axle) (10 kips)

Determination of LEFs for different axles 
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Example 5

■ Determine the LEFs for the following the following axle loads, 

SN = 5 and Pt = 2.5,  Single axle (10,000 lb/axle) 

Determination of LEFs for different axles 

Example 5

■ Determine the LEFs for the following the following axle loads, 

SN = 5 and Pt = 2.5,  Tandem axle (10,000 lb/axle) 

Determination of LEFs for different axles 
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AASHTO 1993 Method

72

Equivalent Single Axle Load (ESAL)

Tf: Truck factor

What is Truck Factor?

■ Truck Factor (TF):
A multiplier representing the average 

pavement damage caused by a truck 
compared to a standard 18,000-lb single 
axle load.

■ Purpose:
 To estimate the cumulative damage 

caused by truck traffic over the pavement 
design life.
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FHWA vehicle Weigh class

Key Components for Truck Factor Determination

■ Axle Load :
Weight carried by each axle of the truck.

■ Axle Configuration:
 Single, tandem, or tridem axles distribute weight differently.

■ Load Equivalency Factor (LEF):
 Relative pavement damage caused by axle loads compared to an 18,000-lb axle.

■ Traffic Volume:
 Number of trucks passing over the design lane daily.
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Steps to Determine Truck Factor

■ Identify the truck's axle configuration and load distribution.

■ Determine the Load Equivalency Factor (LEF) for each axle using tables or equations.

■ Calculate the total ESAL contribution for the truck:

■

■ Divide the total ESAL by the number of trucks to determine the Truck Factor (TF).

𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟(Tf ) =  
∑(𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑥𝑙𝑒𝑠 × 𝐿𝐸𝐹𝑠 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑎𝑥𝑙𝑒 )

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑣𝑒ℎ𝑖𝑐𝑙𝑒𝑠 

Example

■ Determine the Truck factor for the following vehicle mix and 
axle loads 

Passenger cars (2000 lb/axle) 
2-axle single-unit trucks (6000 lb/axle) 
3-axle single-unit trucks (10,000 lb/axle)

Assume SN = 5 and Pt = 2.5
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Example 
Passenger cars (2000 lb/axle) 

2000 ib

LEF for single axle = 0.002

2000 ib

Assume SN = 5 and Pt = 2.5

𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟 (Tf ) =  
∑(ே௨  ௫௦ ×ாி௦   ௫ )

ே௨  ௩௦ 
= 

∑(ଶ×.ଶ)

ଵ
= 0.004 𝑝𝑒𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 

Example 
2-axle single-unit trucks (6000 lb/axle) 

6,000 ib 6,000 ib

Assume SN = 5 and Pt = 2.5

𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟(Tf ) =  
∑(ே௨  ௫௦ ×ாி௦   ௫ )

ே௨  ௩௦ 
= 

∑(ଶ×.ଵ)

ଵ
= 0.02 𝑝𝑒𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 
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Example 
3-axle single-unit trucks (10,000 lb/axle)

10,000 ib 22,000 ib

Assume SN = 5 and Pt = 2.5

𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟(Tf ) = = 
∑(ଵ×.଼଼ାଵ∗.ଵ଼ )

ଵ
= 0. 264 𝑝𝑒𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 

Example 
Determine LEF for the truck below assume SN=6 and pt of 2.5

12 Kips 28 Kips 28 Kips

Assume SN = 5 and Pt = 2.5

𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟(Tf ) = = 
∑(ଵ×.ଵ଼ଽାଶ×.ସଽହ)

ଵ
= 1.179 𝑝𝑒𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 
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Axle 1 Axle 2 Axle 3 Axle 4 Axle 5
Type Load Type Load Type Load Type Load Type Load Load Load Load Load Load

Passenger Cars and small trucks 4000 S 2000 S 2000 0.002 0.002 0.004
2axle, 4tire vans motorhomes, etc 12000 S 6000 S 6000 0.010 0.010 0.02
2-axle 6 tire single units
3 axle single unit 32000 S 10000 D 22000 0.088 0.180 0.264
4 axle single unit
4-or-less-axle multi unit
5 axle multi unit
6-or-more-axle double unit
5-axle or less, multi-unit
6-axle, multi-unit
7-or-more-axle, multi-unit

 Tf (/ 
vehicle) 

Axle 1 Axle 2 Axle 3 Axle 4 
Axles loads and types  (kips)

Gross Weight Class
Vehicle Category, FHWA Classification Axle 5 

load equivalency factor axle

Traffic for pavement design 
Why only truck traffic is important 

𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟(Tf ) =  1.179 𝑝𝑒𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟(Tf ) = = 0.004 𝑝𝑒𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 

𝐷𝑎𝑚𝑎𝑔𝑒 𝑓𝑟𝑜𝑚 1 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 =
1.179

𝑣𝑒ℎ𝑖𝑐𝑙𝑒
× 1 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 =  𝟏. 𝟏𝟕𝟗 𝐷𝑎𝑚𝑎𝑔𝑒 𝑓𝑟𝑜𝑚 295 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 =

0.004

𝑣𝑒ℎ𝑖𝑐𝑙𝑒
× 295 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 = 𝟏. 𝟏𝟕𝟗

Therefore, we ignore the effects of  passenger cars within pavement design  
And specified maximum gross weight for trucks 
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Specified Maximum Gross Weight For Trucks

Truck Factors (ESALs/Truck) by 
FHWA Vehicle Classification

https://www.penndot.pa.gov/ProjectAndPrograms/PostedBondedRoadway/Documents/ESAL-BASED%20COSTS.pdf
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Cumulative ESALS determinations 

86

Inputs 

Cumulative ESALS determinations 

■ ESALi : ESAL for axle category i
■ AADTi: First year annual average daily traffic for axle category i.
■ (T): The percentage of trucks in the ADT
■ (Gjt): Growth rate factor for a given growth rate j and design period t. 
■ (Fd) = Design lane factor
■ (FEi): load equivalency factor for axle category
■ (Tf): Truck factor

87

inputs 
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Cumulative ESALS determinations 

88

Inputs 

axle category  ( i) 

axle category  ( i)

89
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Cumulative ESALS determinations 

90

Inputs 

AADTi  (i = for each axle category )

Average Annual Daily Traffic (AADT) 

■ AADT Defined as 
The average number of vehicles passing a specific point on a road, calculated  of 24-hour counts collected every 

day of the year.

■ Estimate the number of vehicles of different types (Passenger cars, single unit trucks, multi unit trucks of 
various sizes) expected to use the pavement over the design period.

Example Calculation:
 Annual traffic = 5,475,000 vehicles/year
Days = 365
 AADT = 5,475,000 / 365 = 15,000 vehicles/day

■ AADTi:
 First year annual average daily traffic for axle category i.

AADTi  (i = for each axle category )

90
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Cumulative ESALS determinations 

92

Inputs 

(T): The percentage of trucks in the AADT

(T): The percentage of trucks in the AADT

■ Represents the proportion of truck traffic in the total vehicle count.

■ A critical input for estimating the impact of heavy vehicles on pavement 
damage.
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Example Calculation of (T)

■ Given Data:
 ADT = 20,000 vehicles/day
 Truck Count = 4,000 vehicles/day

■ Solution:
T = (Truck Count / ADT) × 100
T = (4,000 / 20,000) × 100 = 20%

■ Interpretation:
20% of the total traffic is truck traffic.

(T): The percentage of trucks in the AADT
If actual traffic data are not available, 

Table 6 .9 can be used as a guide to determine the distribution of ADTT on 
different classes of highways in the United States .
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Cumulative ESALS determinations 

96

Inputs 

(Gjt): Growth rate factor for a given 
growth rate j and design period t. 

Traffic Growth Factor (Gjt)

■ The traffic to be used for design is the average traffic during the design period, 
so the initial traffic must be multiplied by a growth factor

■ Traffic Growth Factor (Gjt)
It is a multiplier that accounts for the expected increase in traffic over the pavement design life
Reflects annual growth rates for traffic volume, particularly for trucks.

■ Gjt: Growth rate factor for a given growth rate j and design period t. 
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Traffic Growth Factor (Gjt)

■ The AASHTO design guide recommend 
the use of traffic over the entire design 
period

■ To determine the total growth factor

(Gjt) = ଵା ௧ିଵ

௧
j is the annual growth rate
t is the design period (Usually 20 

years)

Formula for Traffic Growth Factor

Growth factor 
Example 

■ For an annual growth rate 
of 4.0% and a design 
period of 20 years, 
compute the growth 
factors 
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Cumulative ESALS determinations 

100

Inputs 

Design lane factor (Fd)

Design lane factor (Fd)

■ The initial daily traffic  is in two 
directions over all traffic lanes

■ Design lane Factors:
 Adjustments made to traffic data to account 

for the uneven distribution of traffic:
 Between opposing directions of travel (**Directional 

Factor**).

 Across multiple lanes in the same direction (**Lane 
Factor**).

■ Why is it Needed?
Accurate Load Distribution:
Cost-Efficient Design:

 Avoids overdesigning lanes that carry less traffic.

100
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Design lane factor (Fd)

■ Accurate Load Distribution:
 Helps engineers focus on the critical lane

with the heaviest traffic and load 
concentration.

■ Cost-Efficient Design:
 Avoids overdesigning lanes that carry less 

traffic.

Why is it Needed?

Design lane factor (Fd)

■ The design lane
adjustments is 
performed
 Between opposing directions of 

travel (Directional Factor).
Across multiple lanes in the same 

direction (Lane Factor).

■ Fd = D x L
(D): D is the directional 

distribution factor
(L): L is the lane distribution 

factor
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Directional Distribution Factor (D)

■ D represent percentage of 
trucks traffic traveling in one 
direction 

■ D usually assumed to be 0.5 
unless the traffic in two 
directions is different 

Traffic Distribution

Design for worst case!!

Lane Distribution Factor (L)

■ Design lane:
Lane expected to receive the severe service

■ For two-lane highways,
 The lane in each direction is the design lane, so 

the lane distribution factor is 100% 

■ For multilane highways, 
The design lane is the outside lane 

Design for worst case!!
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Lane Distribution Factor (L)

■ The lane in each direction is 
the design lane, so the lane 
distribution factor is 100% 

■ Design lane: 
Lane expected to receive 

the severe service

For two-lane highways,

Design line

Design line

https://english.stackexchange.com/questions/270607/what-is-meant-by-a-two-lane-road

Lane Distribution Factor (L)

■ Design lane:
Lane expected to receive 

the severe service
 The design lane is the 

outside lane 

For Multilane highways,
Design line

L= 100% 
Design line

https://english.stackexchange.com/questions/270607/what-is-meant-by-a-two-lane-road
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Example Calculation

■ Given Data:
Total AADT = 20,000 vehicles/day
Directional Factor (D) = 60%
Lane Factor (L) = 80%

■ Solution:
Traffic in Design Direction = AADT × D = 20,000 × 0.60 = 12,000 vehicles/day
Traffic in Design Lane = Traffic in Design Direction × L = 12,000 × 0.80 = 9,600 vehicles/day

■ Interpretation:
The design lane carries 9,600 vehicles/day.

Cumulative ESALS determinations 

109

Process 
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Equivalent Single Axle Loads (ESALs) for category i

■ ESALi = (AADT)0 (T) (Grn) (Fd)  (365) (Ni) (FEi)  
ESALi : ESAL for axle category i
AADTi: First year annual average daily traffic for axle category i.
(T): the percentage of trucks in the ADT
(Gjt): growth rate factor for a given growth rate j and design period t. 
(Fd) = Design lane factor
(Ni) = number of axles on each vehicle in category i
(FEi) = load equivalency factor for axle category i

If the axle weight is known

Equivalent Single Axle Loads (ESALs) for category i

■ ESALi = (AADT)0 (T) (Grn) (Fd)  (365) (Tf)  
ESALi : ESAL for axle category i
AADTi: First year annual average daily traffic for axle category i.
(T): the percentage of trucks in the ADT
(Gjt): growth rate factor for a given growth rate j and design period t. 
(Fd) = Design lane factor
(Tf): Truck factor

If the axle weight is unknown (Using truck factors)
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Total ESAL Calculation for mixed traffic  

■ ESAL = ∑ 𝐸𝑆𝐴𝐿𝑖   
ୀ
ୀଵ  

ESAL : ESAL for all vehicles during the design period.
ESALi : ESAL for axle category i
n= number of truck categories

Total ESAL Calculation for mixed traffic  

AADT T Grn Fd Tf  (/ vehicle) ESAL

Passenger Cars and small trucks
2axle, 4tire vans motorhomes, etc
2-axle 6 tire single units
3 axle single unit
4 axle single unit
4-or-less-axle multi unit
5 axle multi unit
6-or-more-axle double unit 
5-axle or less, multi-unit
6-axle, multi-unit
7-or-more-axle, multi-unit

0.00E+00

Vehicle Category, FHWA Classification
ESAL  for Vehicle Category 

365

Total ESAL
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Cumulative ESALS determinations 

114

Example 1

Example

■ An eight-lane divided highway is to be constructed on a new alignment. Traffic volume 
forecasts indicate that the average annual daily traffic (AADT) in both directions during the 
first year of operation will be 12,000 with the following vehicle mix and axle loads 

Passenger cars (1000 lb/axle) = 50%
2-axle single-unit trucks (6000 lb/axle) = 33%
3-axle single-unit trucks (6000 lb/axle) = 17%

■ The vehicle mix is expected to remain the same throughout the design life of the pavement. 
If the expected annual traffic growth rate is 4% for all vehicles, determine the design ESAL, 
given a design period of 20 years. The percent of traffic on the design lane is 45%, and the 
pavement has a terminal serviceability index (pt) of 2.5 and SN of 5

114
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Step-1

■ If the expected annual 
traffic growth rate is 4% 
for all vehicles, determine 
the design ESAL, given a 
design period of 20 years

■ (Grn) = 29.78

Step-2

■ The percent of traffic on the design lane is 45%,
Thus, the design lane factor (Fd) =  45%

Determine design lane factor (Fd) 
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Step-2

Passenger cars (1000 lb/axle) = 50%

2-axle single-unit trucks (6000 lb/axle) = 33%

3-axle single-unit trucks (6000 lb/axle) = 17%

Determine the percentage of trucks in the ADT (T)

Example 
Passenger cars (2000 lb/axle) 

2000 ib

LEF for single axle = 0.002

2000 ib

Assume SN = 5 and Pt = 2.5

𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟 (Tf ) =  
∑(ே௨  ௫௦ ×ாி௦   ௫ )

ே௨  ௩௦ 
= 

∑(ଶ×.ଶ)

ଵ
= 0.004 𝑝𝑒𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 
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Example 
2-axle single-unit trucks (6000 lb/axle) 

6,000 ib 6,000 ib

Assume SN = 5 and Pt = 2.5

𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟(Tf ) =  
∑(ே௨  ௫௦ ×ாி௦   ௫ )

ே௨  ௩  
= 

∑(ଶ×.ଵ)

ଵ
= 0.02 𝑝𝑒𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 

Example 
3-axle single-unit trucks (10,000 lb/axle)

10,000 ib 22,000 ib

Assume SN = 5 and Pt = 2.5

𝑇𝑟𝑢𝑐𝑘 𝑓𝑎𝑐𝑡𝑜𝑟(Tf ) = = 
∑(ଵ×.଼଼ା ∗.ଵ଼ )

ଵ
= 0. 264 𝑝𝑒𝑟 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 
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Solution 

■ ESAL = 𝑖
ୀଷ
ୀଵ

■ ESAL= ESALPassenger + ESAL2-axle single-unit trucks + ESAL3-axle single-unit trucks 

■ ESAL=        0            + ESAL2-axle single-unit trucks + ESAL3-axle single-unit trucks 

Total ESAL Calculation for mixed traffic 

Equivalent Single Axle Loads (ESALs) for category i

■ ESAL2-axle single-unit trucks = (AADT)0 (T) (Grn) (Fd)  (365) (Tf)  
■ ESAL2-axle single-unit trucks = (12,000)0 (33%) (29.78) (45%)  (365) (0.02) = 
■ ESAL2-axle single-unit trucks =  0.3874 X106

■

For 2-axle single-unit trucks (6000 lb/axle) 
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Equivalent Single Axle Loads (ESALs) for category i

■ ESAL3-axle single-unit trucks = (AADT)0 (T) (Grn) (Fd)  (365) (Tf)  
■ ESAL3-axle single-unit trucks = (12,000)0 (17%) (29.78) (45%)  (365) (0.264) = 
■ ESAL3-axle single-unit trucks = 2.6343 X 106

■

For 3-axle single-unit trucks (6000 lb/axle) 

Solution 
Total ESAL Calculation for mixed traffic 

AADT T Grn Fd Tf  (/ vehicle) ESAL

Passenger Cars and small trucks 12,000 50% 29.78 45% 0.004 1.17E+05
2axle, 4tire vans motorhomes, etc 12,000 33% 29.78 45% 0.02 3.87E+05
2-axle 6 tire single units 0.00E+00
3 axle single unit 12,000 17% 29.78 45% 0.264 2.63E+06
4 axle single unit 0.00E+00
4-or-less-axle multi unit 0.00E+00
5 axle multi unit 0.00E+00
6-or-more-axle double unit 0.00E+00
5-axle or less, multi-unit 0.00E+00
6-axle, multi-unit 0.00E+00
7-or-more-axle, multi-unit 0.00E+00

3.14E+06

Vehicle Category, FHWA Classification
ESAL  for Vehicle Category 

Total ESAL

365
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and regulations 
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