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Thank you for joining us today as we present about the benefits of lighting and the 
steps for the lighting process.

The main goal today is to inform you all about, WHY lighting is strongly encouraged 
for widespread implementation by FHWA.
And the steps to take for implementing lighting.

So by the end of this presentation you should be able to answer.
How does lighting benefit our roadway system?
What are the steps to implement lighting?
What design criteria is being used to implement lighting?
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Lighting: FHWA Proven Safety Countermeasures.

Lighting, why should we use them and why are they an essential part of 
our transportation system?

One of the main reason for the use of lighting is safety.
We know this because lighting is one of the FHWA - proven safety 
countermeasure.
So what does it say about lighting? 
Its says - Day time crashes and night time have the same # of fatalities. If 
they are equal do we need lighting?

Yes, we do because the vehicles miles traveled differ at night, about 25%. 
When accounting for this variable the nighttime fatality is 3 times greater 
than as the daytime.

Listing out the safety benefits for lighting, we have the reduction of 
crashes up to 42% for nighttime injury pedestrian crashes at 

2



intersection. 
and reduction of 33-38% for nighttime crashes at rural and urban 
intersections and a reduction of 28% for nighttime injury crashes in rural 
and urban highways.

This is why lighting is an essential part of the roadway system because it 
can reduce the number of injuries in our roadways.

Lighting also benefits by improving the ability to see roadway geometry, 
objects in the road, other vehicles at extended distances not just through 
vehicle headlights.

Now that we know the importance of lighting, lets see how we 
implemented them.
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Guidelines & Resources?

To implement lighting these are the Guidelines & Resources utilized.
They help with the uniformity and adequate level of lighting and 
information on design and standards.
As of February 25, 2025 
Here is a list of Lighting Design Guides we use.
We have:
AASHTO Roadway Lighting Design Guide,
Illuminating Engineering Society - IES RPs Roadway Lighting, Lighting for 
Parking Facilities, Tunnel lighting
IES DG Roundabouts Lighting, Lighting in Work Zones
NCHRP Roundabouts
NEC National electrical code
Standard Specification for Highway Construction.

These are the guidelines and resources we can use to go through the 
steps for lighting.
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How is the lighting being done at ArDOT TSMO?

Step 1: Maintenance Agreement
Step 2: Design Criteria
Step 3: Photometric
Step 4: 60%, 90%, 100% Plan
Step 5: Letting
Step 6: Construction
Step 7: Testing, Inspection, and Validation

What is the process for lighting for ARDOT TSMO?

So we have section them off into 7 steps
Which are:
Maintenance Agreement
Design Criteria
Photometric
60%,90%,100% Plans
Letting
Construction
Testing, Inspection, and Validation.

And we will go into more details for each of the steps.
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Step 1: Maintenance Agreement

What is the first rule of lighting? The first rule of lighting, is we talk about, the 
maintenance agreement. 

We emphasize the lighting maintenance agreement to be signed because we want to 
ensure the longevity of the lighting in our roadways.

The maintenance authority agrees to maintain and operate the installed facilities at 
the level and intensity of illumination intended by the contract plans and 
specifications.

This also helps us determine who is responsible maintaining the lighting during 
transitions between personnel's. Such as Majors, and Judges.

And this an example of the lighting maintenance agreement that has been signed.

Once the agreement has been discussed we can move onto the design criteria.
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Step 2: Design Criteria

In step 2, the design criteria step, we check if the design guidelines 
criteria are met.

And this is an example of a Check List for the Design Criteria 

Here we have 2 different types of examples.

We have Interstate and Roundabout Lighting.

What kind of information do we use to create the check list.
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Step 2: Design Criteria
Table 3-5a Illuminance and Luminance Design Values (U.S. Customary)

In the AASHTO Roadway Lighting Design Guide - Table 3-5a Illuminance 
and Luminance Design Values

The list of information for Design Criteria we look for are:
Roadway Classification
Road Surface Classification
Footcandles (min)
Avg maintained Illuminance / Minimum Illuminance
Uniformity Ratio
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Step 2: Design Criteria

There are many different tools that are utilized to determine the proper 
design for the project.

One of the tools used is the ARCGIS Portal provided by Planning and 
Research - GIS section.

In the ARCGIS portal we use the roadway systems directory and then go 
into the functional classification map

The functional classification map help us determine which principal 
arterial.

Interstate, freeways, Minor Arterials, Major/Minor collector
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Step 2: Design Criteria
Roadway and Walkway Classification
Principal Arterials:

Table 3-5a we can see it lists the different types of Principles Arterials.

By knowing the roadway classification we can now identify the which min 
footcandles to use with the illuminance method.

But before we can determine the min. footcandles will find the Roadway surface 
classification.

Picture-
Managed lanes- Interstate

Hwy 10 Cantrell- Other Principal Arterials
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Step 2: Design Criteria

In table 3-1 will find the types of roadway classifications.

The different types of roadway surfaces will reflect light in various ways.

Such as surfaces made with Portland cement will have a higher 
luminance coefficient than a Asphalt road surfaces with dark aggregates.

They are categorized by 4 class. R1-R4

Also, classes are being separated for there different mode of reflectance.

To identify the class roadway surface, mixtures of pavement can be 
utilized.
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Step 2: Design Criteria

Illuminance Uniformity Ratio

Now that we know the type of roadway class and surface class, will find 
the uniformity ratio.

The illuminance uniformity ratio measures the how evenly light is 
distribute across a surface.

The ratio mostly used are 4:1 Average/Minimum (Max) for interstate, 
minor arterials, collectors.

Now that we have gathered all the information necessary will go into the 
next step Photometrics.
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Step 3: Photometric
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Step 3: Photometric
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Step 3: Photometric

Positive/Negative Contrast
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High Mast Lighting
High Pressure Sodium LED
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LED High Mast Lighting

Optical lighting fixtures use lenses, reflectors, and other optical elements to control 
and direct light from a source, shaping it into specific beam patterns (like spotlights or 
wide floods)
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Asymmetric Fixture

1 2 3
4
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Symmetric Fixtures

1 42 3
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Intersection Application
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Interchange application
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Rest Area Application
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Rest Area Application
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Rest Area Application
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Interstate Application
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Design and Plan Development
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Submittal

TSMO Elements Compliance
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Build America, Buy America Compliance Requirements

TSMO Division

• Build America, Buy America (BABA) Compliance Requirements
• For projects obligated on or after October 1, 2025, final assembly 

of all manufactured projects must occur in the U.S.
• For projects obligated on or after October 1, 2026, in addition to 

the final assembly requirement, the cost of components of products 
that are mined, produced, or manufactured in the U.S. must be 
greater than 55 percent of the total cost of all components of the 
manufactured product.
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Contractor's Submittal

29



TSMO Division

Testing & Validation

14-DAY 
BURN TEST

30-DAY 
PERFORMANCE 

TEST

6-MONTH 
GUARANTEE 

PERIOD

5-YEAR 
WARRANTY 
DOCUMENT
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Inspection & Burn Test
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Thank you 
 

Daniel Park.
TSMO Engineer

Phone: 501-569-2613
Cell: 501-553-5655

Hau Ho 
TSMO Engineer

Phone: 501-569-2378
Cell: 501-920-7146
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