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Hau Ho, TSMO Engineer - ARDOT
Daniel Park, TSMO Engineer - ARDOT

TSMO Division

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?



Lighting: FHWA Proven Safety Countermeasures.

Proven Safety
Countermeasures

Safety Benefits:

Lighting can reduce
crashes up to:

42%

for nighttime injury pedestrian
crashes at intersections.’

28%

for nighttime injury crashes

on rural and urban
highways.’

33-38%

for nighttime crashes af rural
and urban intersections. %]
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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




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.



Guidelines & Resources?

National Electrical Code

HANDBOOK

2023 Ve %
]

Standard Specifications for v RECOMMENDED PRACTICE:

LIGHTING ROADWAY AND
H lG HWAY PARKING FACILITIES

TSMO Division AR%J

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,

llluminating 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.



How is the lighting being done at ArDOT TSMO?

Step 1: Maintenance Agreement

Step 4: 60%, 90%, 100% Plan

Step 5: Letting

Step 6: Construction

Step 7: Testing, Inspection, and Validation

how to turn
Step 2: Design Criteria on alight?
Step 3: Photometric Wﬁeople people who

o know don't know

TSMO Division

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.




Step 1: Maintenance Agreement

ARKANSAS DEPARTMENT OF TRANSPORTATION

£ AGREEMENT
408 NO: 040846 DATE: 04:19:2024
AUTHORITY: Fayotievie
DISTRICT NO: 4 CcouNTY: Washingion
ROUTE NO(S): 628180 SECTION(S): 140

STREET NAME OF PRIMARY LOCAL CORRIDOR: Fwy. 624wy, 180

This Agrosment, made and entered int vs_16m) cayol__hon 204
by and between e Arkansas State Highway Commisson, hereinater caled “Commissior, and the Cay of
Fayotievio, Aansas. hersnater cated Gty

WITNESSETH

WHEREAS. the.partes 6o hersby propose, for the beneit and saiety of the public to instail, operate.
180 and 149,

WHEREAS, in order i provide this. public service, e City has expressed a wiingness o assst the
Commission in dekaying e cost of providing ilumination.

NOW THEREFORE

1. The Commission wil make any necessary fleld surveys. prepare construction plans and

receive bics, awand e Consinucion conkract, and provide enginesring Supenision durng
constrcton and installaton of e Mumnaton fackty, i subject 10 the approvals, federal laws, uies.
reguiations, and orders hat apply 1o  Federak aid project.

2. The Caty wil cooperate wih the Commission in the preparation of the construction plans for the
Bumination project, 1 he exient of supplying al necessary data regarding ne loading, Ciy transiommer
locations, power

3. Upon completon of th project and upon acceptance of e project by the Commission, the ity wl
be noted in witing by the Commission Bt sad project has baen complated and is ready for oparation and
maintenance by the Ciy.

s v 1ge of the project thal the faciles are ready
for esting the Gty wil procoed without Galay 10 make HCESSarY. power CONNSCTONS fof proper testing of e
facites pior 1o acceptance of e project and release by the coniracto.

5. Upon recept of witen nofice hat e proect has besn sccaptad by the Commission, e Coy wil
immedistely assume the continuing operation snd mantsnance of the Ruminason fsclties ot no cost 15 the
Commission, The City frther agrees 1o maintsin and cporate the nstalied {aciities at the level and intensiy of
Iurination intended by the contract plans and specifications. subject at al times 1 the inspection and apgroval
of mpresentatives of the Commission

1 The event the Ciy fais of refuses lo maintain the facillies as cufined horokn, afler writlen notice and
iy days 10 repair the facies, the Commission is hereby authorized o assume maintenance of the project
nd, by the appropriate Resclution, request the Stale Treasurer 1 withhold from the Cly suficieet funds om
he Municical Tumback Fund 1o defray the cost incurred fof such maintenance.

13 W Mouniain Sweet
Fayetirello, Aransas 72701

Arkansas Department of Transcortation
Distrct 4 Er

P.0. Box 11170

Fort Smith Aansss T2917-1170

7. Any aidition, deletion, tfoth by wpon muual
Wiitien agreement of the partes hereto

8. This Agreement partes hersts

p

f s 0

L L

uva 04-19-2024
Date

Trnky D. St~ Engineer of Foacway Desgn

-w//f—- o4zen024
/ Date
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LIGHTING AGREEMENT

‘SOME CONTRACTS ARE WORTH FIGHTING FOR

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.




Step 2: Design Criteria

Design Criteria for Interstate Lighting

Job 030575, D2, CITY OF TEXARKANA, TEXAS STATE LINE -1-49
Design guidelines:

Roadway: AASHTO ROADWAY LIGHTING DESIGN GUIDE 7 TH Edition, October 2018
The following design criteria will be met:

Uniformity should be 4:1 or better.

Lighting in the shoulder should be taken into photometric calculations.
Illuminance method used.

Roadway classification:

1-30 - Interstate

Road surface Classification R3 (TABLE 3-1)

Average Maintained Illuminance (Eavg)

1-30 0.6 (foot-candles) (min) (TABLE 3-5a)

Minimum Illuminance (Emin)

1-30 0.2 {foot-candles) (min) (TABLE 3-5a)

Eavg/Emin 4:1 or Better

Design Criteria for Roundabout Lighting

Job 101066, HWY. 91 WEST - HWY. 349, CITY OF JONESBORO, CRAIGHEAD COUNTY
Design guidelines:

Roadway: AASHTO ROADWAY LIGHTING DESIGN GUIDE 7 TH Edition, October 2018
Roundabout: |ES DG-19-08 Design Guide for Roundabout Lighting

The following design criteria will be met:

Uniformity should be 3:1 or better.

llluminance method used.

Lighting extends minimum 400 foot from the center of roundabout.

The nose of the splitter Island should be illuminated.

Roadway classification:

Huwy. 91-Major Collector

Hwy. 349 = Minor Arterial

Pedestrian usage - Medium

General land use - Intermediate

Road surface Classification R3 (TABLE 3-1)

Average Maintained llluminance (Eavg)

Hwy. 91W 0.8 (foot-candles) (min) (TABLE 3-5a)

Hwy. 349 1.0 (foot-candles) (min) (TABLE 3-5a)

Roundabout (Major/Collector, Medium Pedestrian) 2.2 [foot-candles] (avg)

Eavg/Emin 3:1

TSMO Division

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.

AR OOT”
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Step 2: Design Criteria

Table 3-5a Illuminance and Luminance Design Values (U.S. Customary)

EFble 3-5a. llluminance and Luminance Design Values (U.S. Customary)
i

snope 03 Ao sy

TSMO Division

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 llluminance
Uniformity Ratio



Step 2: Design Criteria

mﬂﬁ Functional Classification

Roadiway Systems Directory
.f |

M iy e S e MMKNG

TSMO Division AR%

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



Step 2: Design Criteria

Roadway and Walkway Classification
Principal Arterials:

£ Roadway and Walkway
Classification*

Collectors
14
H:

i
;ziimm

| Satieys

Intermediate

Residential
-Pedestrian Ways and Bicycle Ways® all

TSMO Division

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



Step 2: Design Criteria

Table 3-1, Road Surface Classifications
Class Q; Description Mode of Reflectance
R1 0.10 Portland cement concrete road surface. Asphalt road Mostly diffuse
surface with a minimum of 12 percent of the aggregates
composed of artificial brightener (e.g., Synopal) aggre- ’ S -
gates (e.g., labradorite, quartzite). L By
R2 |0.07 Asphalt road surface with an aggregate composed of Mixed (diffuse and specular) N

minimum 60 percent gravel [size greater than 0.4 in. (1
¢m)]. Asphalt road surface with 10 to 15 percent artificial
brightener in aggregate mix. (Not normally used in North
‘ America.)
R3 0.07 Asphalt road surface (regular and carpet seal) with dark | Slightly specular
aggregates (e.g., trap rock, blast furnace slag); rough
texture after some months of use (typical highways).

R4 0.08 , Asphalt road surface with very smooth texture, Mostly specular

' Q, representative mean luminance coefficient.

TSMO Division

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.



Step 2: Design Criteria

. . . . o
llluminance Uniformity Ratio [ Himinance
8 Roadway and Walkway Uniformity
i Cassification* Ratio ., /€.,
{
THible 5a.luminance snd Luminance Design Values (U S, Customany) L —| i Avg/min
lll - é (maxj*
K Principal Arterials:
Interstate and other freeways | a1
Other Principal Arterials (partial or | a1
no control of access) 41
I a1
Minor Arterials a1
a1
a1
Collectors 41
o | |
u 5 R Foal &:1
I ¢ | 6:1
s = e &1
) O G i Faeys 6:1
s . i 1 s
- 6:1
» idewalks 31
ooy by St 9 401
; &
j-Pedestrian Ways and Bicycle Ways* 31

TSMO Division

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.



Step 3: Photometr
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Step 3: Photometric

Luminaire  Calculations
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Step 3: Photometric
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Positive/Negative Contrast
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High Mast Lighting

High Pressure Sodium LED

TSMO Division
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LED High Mast Lighting

Performance Package  Color temperature LN Long and Narrow LCs 4%
o
Pl 31,000lumens | 30K 3000KCCT MAS  Medium, 18%  un
P2 42,000 Lumens 40K  4000K CCT | Asymmetric 12%
' MAW  Medium, :
P3 63,000 Lumens 50K  5000K CCT As}rmmetﬂc Wide UL 6% UL
P4 85,000 Lumens NAS  Narrow, BY BA T ALy
PS 105,000 Lumens Asymmetric
P6 112,000 Lumens FTA Forward Throw, e
Asymmetric BL FL
P7 120,000 Lumens Back Forward
AN Area Narrow
AW AreaWide
AWS  Area Wide Square

TSMO Division

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)

16



Asymmetric Fixture
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Symmetric Fixtures
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Intersection Application
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Interchange application
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Rest Area Application

TSMO Division
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Rest Area Application

TSMO Division
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Rest Area Application
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Design and Plan Developmen
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TSMO Elements Compliance

®

LISTED

TSMO Division

26



Build America, Buy America Compliance Requirements

U.S. Department of Transportation
(‘ Federal Highway
v Ad m' n i ST rGﬁO n About FHWA Programs Resources Newsroom

The rule will be rolled out in two phases.

« 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.

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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RFI #8 - HDPE Condult Couplings and Fittings — UL Listing Requireme
i
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Contractor's Submittal

"F'?-E Office is responsible to review pole submittal

Submittal Spec Sheet -
HOLOPHANE oty i '
Series: HMLED4

HMLED4 High-mast
:mw LEDIV - Highmast Lighting

Product Submitial Deseription:
FAIAG LED V. 55,000 Lurer, £30K. 20277V

et et e v e

# Seminy
e - |1 o - [R——
=
LA — s
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Testing & Validation
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Inspection & Burn Test

TSMO Division

UH, THESE AREENPIRED.
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Thank you

Hau Ho Daniel Park.
TSMO Engineer TSMO Engineer
Phone: 501-569-2378 Phone: 501-569-2613
Cell: 501-920-7146 Cell: 501-553-5655

' FULL
» AHEAD

TSMO Division

32



TSMO Division

PLEASE NO QUESTIONS

RETILIX
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ANY QUESTIONS
FOR ME?
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