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Memorandum 
 

To: Dylan O’Berry, Art of Engineering, Inc. 

From: Shaun G. Mackenzie, P.E.  

Date: August 27, 2025 

Re: Decorative Concrete Specialists ESAL Projections 

 

 

INTRODUCTION 

MacKenzie Engineering and Planning, Inc. (MEP) was retained by Art of Engineering, Inc to determine 

the ESAL value of the concrete truck and its impact to Commerce Centre Drive. 

The roadway segment location is shown in Figure 1.  

Figure 1 – Roadway Segment Location Map 
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ESAL CALCULATION 

An ESAL(Equivalent single axial load) is calculated by using Table D.4 (based on single axles flexible 

pavement with 𝑝𝑡 2.5) and Table D.5 for tandem axles, and Table D.6 for triple axles from AASHTO’s 

“Guide for Design of Pavement Structures (1993)”. A structural number of 3 was considered. 

ESAL calculations for empty and fully loaded concrete trucks are shown in the below Table 1. 

 

Table 1. 18-kip ESAL Projections for Empty and Fully Loaded Concrete Truck 

 

 

ESAL PROJECTIONS 

The 18-kip ESAL of empty and fully loaded concrete truck were multiplied with the project trips to estimate 

the total ESALs on a daily, weekly, and annual basis. The ESAL calculations are shown in the below Table 

2. 

Table 2. Daily, Weekly, and Annual ESAL projections 

 

  

Weight of 

Concrete 

Truck in lbs

Number 

of Axles

Steer Axle 

Load in lbs

ESAL 

(Equivalent 

Single Axle 

Load)

Tandem /Triple  

Axle Load in 

lbs (each)

ESAL 

(Equivalent 

Single Axle 

Load)

Total ESAL 

(Equivalent 

Single Axle 

Load)

Empty Concrete 

Truck
30,000 3 9,000 0.09 21,000 0.20 0.29

Fully Loaded 

Concrete Truck
70,000 4 14,000 0.40 56,000 1.90 2.30

ESAL 

(Equivalent 

Single Axle 

Load)

Project 

Trips 

(Trucks 

only)

ESAL 

Per Day

ESAL Per 

Week

ESAL Per 

Year

Empty Concrete 

Truck
0.29 54 15.7 79 4,108

Fully Loaded 

Concrete Truck
2.30 54 124.2 621 32,292

36,400Total
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The total ESALs were determined from annual ESALs from Table 2 and estimating the impacts for a 10-

year period. The resulting 10-year ESALs were used to calculate the ESALs for Commerce Centre Drive, 

north and south of Commerce Lakes Drive. The ESALs calculations for Commerce Centre Drive are shown 

below Table 3. 

Table 3. ESALs for Commerce Centre Drive 

 

 

CONCLUSION 

The total ESAL impact on Commerce Centre Drive north and south of the Commerce Lake Drive is 145,600 

and 218,400 ESALs, respectively. 

 

EXHIBITS 

Exhibit 1 - Trip Generation - Decorative Concrete Specialists 

Exhibit 2 - Traffic Assignment - Decorative Concrete Specialists 

Exhibit 3 - AASHTO - Tables D.4, D.5, and D.6 

 

If you have any questions, please do not hesitate to contact Shaun Mackenzie at 

shaun@mackenzieengineeringinc.com or (772) 834-8909. 

 

Sincerely, 

 

 

 

Shaun G. MacKenzie, P.E. 

Transportation Engineer 

Florida Registration Number 61751 

Engineering Business Number 29013

Total ESAL 

per year

Total ESAL 

per 10-years

Assigned 

Project trips
ESAL Impact

Commerce Centre Drive 

North of Commerce Lake 

Drive

36,400 364,000 40% 145,600

Commerce Centre Drive 

South of Commerce Lake 

Drive

36,400 364,000 60% 218,400

mailto:shaun@mackenzieengineeringinc.com
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Exhibit  1 - Trip Generation 

 

Exhibit  2 - Traffic Assignment 

 

Time Enter Exit Enter Exit Enter Exit Enter Exit Total Enter Exit

7:00 8 12 20 20 0

8:00 11 6 1 1 19 7 12

9:00 7 1 1 9 1 8

10:00 7 7 2 2 18 9 9

11:00 11 11 1 1 24 12 12

12:00 2 2 1 1 6 3 3

13:00 11 11 1 1 24 12 12

14:00 7 7 1 1 16 8 8

15:00 7 6 1 1 15 8 7

16:00 11 8 12 1 1 33 12 21

17:00 0 0 0

Total 54 54 10 10 18 18 10 10 184 92 92

Estimated Truck Fill Time ~ 5 mins = 12 truck per hour

Total Service Time ~ 10 mins per truck = -1 truck during initial loading time

Trucks Site Employees Truck Drivers Deliveries Total Trips
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Exhibit  3.1 - Table D.4  Axle load equivalency factors for flexible pavements single axles and 𝑝𝑡 2.5 

 

  

9 0.09 
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Exhibit  3.2 - Table D.5  Axle load equivalency factors for flexible pavements tandem axles and 𝑝𝑡 2.5 

 

 

 

 

 

 

21 0.20 
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Exhibit  3.3 - Table D.6  Axle load equivalency factors for flexible pavements triple axles and 𝑝𝑡 2.5 
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