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COURSE SCHEDULE 

DAY 1 

8:30 – 9:30am    Introduction and Welcome 

KM64‐001 Qualification Program for Technicians 

Specifications 

District Wide Striping Contract 

9:30 – 9:45am    BREAK 

9:45 – 10:45am    District Wide Durable Striping Contract 

Materials Handling 

Kentucky Methods 

10:45 – 11:30am    LTL 3500 Overview 

11:30 – 1:00pm    LUNCH 

1:00 – 4:00pm    Workshops 

DAY 2 

8:30 – 9:00am    Review 

9:00 – UNTIL Written and Practical Exam 

*Between the written and practical exam, participants will have an opportunity to

take a break and practice for the second part of the exam.



QUALIFIED 

PAVEMENT MARKING 

TECHNICIAN  

TRAINING 



INTRODUCTION & WELCOME 

1. Visitor Check-In & Out
2. Restrooms & Concessions

REASON FOR THE COURSE 
KM 64-001 
According to the Federal Highway Administration Policy all acceptance sampling and testing 
must be performed by “Qualified Personnel.” In response to the federal policy, the state 
Qualification Program for Technicians was developed. 

Kentucky Method 64-001-08 covers qualification and disqualification procedures for inspectors. 
This method states that to qualify you must attend training and pass both a written test and a 
practical test. Disqualification is the result of one of the following reasons: 

1. Failure to pass re-qualification class
2. Found to be guilty of falsifying test results, records, and/or reports.
3. Improper performance of tests

As of 2016 the Qualified Pavement Markings Inspection Technician course qualification is good 
for five (5) years (as opposed to only three years in the past). 

OVERVIEW OF THE COURSE 
DAY 1 
This course will begin by discussing the Specifications that cover striping. Then we will review 
the district wide striping contract followed by a short break. After the break we will go over the 
Materials testing and finish with the Kentucky Methods. Finally, we will finish the morning 
with an overview of the handheld retroreflectometer. Following lunch, we will have workshops 
that include hands on practice with the handheld retroreflectometer. 

All participants must attend both the morning presentations AND the workshops in order 
to be eligible to take the exam. 

DAY 2 
At the start of the day we will have a brief question and answer session followed by an open 
book written exam. After the written exam, there is a practical test. For the practical exam 
the manuals are not allowed. Also, the practical will include written questions. 

NO RETEST 

TIPS 

1. Follow along during the class so that you are familiar with your manual.
2. Practice with the retroreflectometer until you are comfortable.
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Qualified Pavement Markings Inspection 
Technician 

Brandi R. Mitchell
Division of Materials
Brandi.Mitchell@ky.gov
502.782.8382

Sarah E. Ramsay
Division of Materials
Sarah.Ramsay@ky.gov
502.782.8386

2025
Qualified Pavement 
Markings Inspection 

Technician

Brandi R. Mitchell
Division of Materials
Brandi.Mitchell@ky.gov
502.782.8382

Bel Kunwar
Division of Materials

Bele.Kunwar@ky.gov
502.782.8386

Pavement Marking 
Inspection 

•TEMPORARY STRIPING

•PERMANENT PAVEMENT
STRIPING

•DURABLE PAVEMENT STRIPING

•INTERSECTION MARKINGS

Standard Specifications for 
Temporary Striping

•Section 112.03.11:

Temporary

Striping with

Paint or Tape

1

2

3
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Section 112.03.11:
Temporary Striping

• Striping expected to be in place less than 120 days

• Visual Acceptance
• Maintained Retroreflectivity Readings
• Manufacturer’s Certification
• Temporary Tape:  Ensure the product is on the List of Approved 
Materials

• Striping expected to be in place greater than 120 days

• Initial Retroreflectivity Readings
• Maintained Retroreflectivity readings
• Manufacturer’s Certification
• Paint:  Collect a sample to be sent to Central Office Materials
• Temporary Tape:  Ensure the product is on the List of Approved 
Materials

Section 112.03.11: 
Initial Evaluation of Temporary Stripe

• Less than 120 days
• Initial evaluation = Visual Evaluation

• Greater than 120 days
• Initial Evaluation = Retroreflectivity within 5 
days of application

• White: 300 mcd/m2/lux

• Yellow: 225 mcd/m2/lux

Readings taken in accordance with KM202 or KM203

Section 112.03.11:Temporary Striping
Minimum Maintained Retroreflectivity

•Minimum retroreflectivity maintained as long 
as the temporary stripe is in place

• Stripe in place less than 120 days
• Requested at any time by the Engineer

• Stripe in place greater than 120 days
• Requested any time after initial evaluation by the Engineer

White: 175 mcd/m2/lux
Yellow: 150 mcd/m2/lux

Readings taken in accordance with KM202 or KM203.

4

5

6
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Section 112.03.11: Temporary Striping
Visual Acceptance Guidelines

• Suitable and uniform color

• Crisp edges and clean cutoffs

• Adhere to pavement

• Sufficient retroreflectivity – visible daytime
and nighttime

Temporary Striping?

Section 112.03.11:
Corrective Work for Temporary Stripe

• Unacceptable initial evaluation

• Corrective work completed within 24 hours

• Damaged or missing stripe during the course of the

contract

• Corrective work completed within 24 hours

7

8

9
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Section 112.03.11:
Temporary Stripe Review Questions

• If the temporary stripe is only expected to be in place 

for two months, what type of initial evaluation do 

you need to perform?

• If the temporary stripe is expected to be in place for 6 

months, what type of initial evaluation should you 

perform?

Section 112.03.11:
Temporary Stripe Review Questions

• A temporary stripe has been in place for 90 days but 

at night the line is barely visible.  What minimum 

values should the line be?

• If the line is below these values, how long does the 

contractor have to replace the temporary stripe?

Questions?

10

11

12
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Standard Specifications

Section 713:  Permanent Pavement Striping          

Section 714:  Durable Pavement Striping         

Section 717:  Thermoplastic Intersection
Markings

Section 713

Permanent Pavement Marking 
Paints

On 

Resurfacing, Restoration and 
Rehabilitation Contracts

Section 713:Perment Striping 
Materials

• Waterborne Traffic Paint

• Conform to Section 842

• Durable Waterborne

Traffic Paint

• Conform to Section 846

13

14

15
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Section 713:Permanent Striping
Minimum Application Rates
4” Waterborne Paint – 16.5 gallons/mile 

4” Durable Waterborne Paint – 24 gal/mile

6” Waterborne Paint – 24.8 gallons/mile

6” Durable Waterborne Paint – 36 gallons/mile

Glass Beads – 6 pounds/gallon

Section 713: Permanent Striping
2019 Spec Book Change

• Do not apply pavement marking materials to 
reflectors

• Provide a maximum gap in the marked line 
of 18 inches at each marker

• Remove pavement marking material applied 
to a prismatic reflector surface that same 
workday.  Restore the reflector’s brightness to 
its prior condition.

Section 713: Permanent Striping
2019 Spec Book Change

On new concrete, remove the curing compound 
from the pavement surface before applying the 
pavement marking material

16

17

18
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Section 713:Permanent Striping
Proving Period
• Proving period – facility open to traffic

• Readings to be taken 30‐60 days after 
proving period begins

• Minimum retroreflectivity requirements

White: 300 mcd/m2/lux
Yellow:  225 mcd/m2/lux

Section 713: Permanent Striping
Pass/Fail Decisions

• KM202
• 80% of the readings in each segment must pass

• KM203
• 80% of the segments in each section must pass

• Acceptance with Deduction
• Use if all other work is in conformity except
retroreflectivity

• Weather conditions prohibit corrective work

• Sliding scale 

Section 713: Permanent Striping
Acceptance Pay Schedule

Yellow 
(mcd/m2/lux)

White
(mcd/m2/lux)Pay Value

> 225> 3001.00

176 – 224251 – 2990.50

151 – 175226 – 2500.25

125 – 150200 – 2250.00

< 125< 200Remove and Replace

19
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Section 713: Permanent Striping
Marking Removal

 Use ultra‐high pressure water to remove markings

 Markings removal totaling less than 1,000 linear feet
may be removed by an abrasive method

 Do not paint markings made in error or not in 
conformance with asphalt binder or other material

 Do not damage pavement in any way while removing
markings and protect all joint seals

Section 714

Durable Striping

Type I Tape

&

Thermoplastic

Section 714: Durable Striping
Type I Tape

• Use Type I Tape for markings on bridge decks, JPC 

pavement and JPC intersection

• Do not use thermoplastic materials on JPC 

pavement and JPC intersections

22
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Section 714: Durable Striping
Type I Tape

•Materials Requirements (Section 836)
• Manufacturer’s Certification

• Must meet the minimum retroreflectivity 

requirements

• White = 500 mcd/m2/lux

• Yellow = 500 mcd/m2/lux

Section 714: Durable Striping
Proving Period for Type I Tape

• Blistering

• Excessive cracking

• Bleeding

• Staining

• Discoloration

• Oil content from 
pavement markings

• Chipping

• Spalling

• Loss of Retroreflectivity

• Vehicular damage

• Deterioration due:
• Grease deposits
• Oil
• Diesel fuel
• Gasoline

• Adequate bonding to 
the pavement

Section 714: Durable Striping
Extruded Thermoplastic

• Minimum application rate

• 90 mil line

• 1 foot gap every 20 feet

25
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Section 714: Durable Striping
Equipment Requirements for 
Extruded and RibbonThermoplastic

• Maintain continuous and uniform heating between 400

and 4400F

• Kettle capable of continuous agitation

• Motorized and capable of applying line at a rate of 3 mph

• Cut off device that provides clean, square ends

• Automated bead dispenser

Section 714: Durable Striping
Equipment Requirements for 
Spray Thermoplastic

• Maintain continuous and uniform heating between 350
and 4400F

• Automatic counting mechanism capable of recording the
number of linear feet of material applied with an 
accuracy of 0.50%

• Motorized and capable of applying line at a rate of 3
mph

• Cut off device that provides clean, square ends

• Automated bead dispenser

Section 714: Durable Striping
Perform Bond Checks

• Check 60 to 120 seconds after application of stripe

• Cut 6 inch strip 

• Bonding has successfully occurred if asphalt clings to 

the removed strip and the pavement surface is 

shiny and black

• Perform 4 bond checks per mile

28
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Section 714:  Restriction

DO NOT APPLY IF

•Air and Pavement Temperature
< 500F

Section 714: Durable Striping
Thermoplastic Proving Period

• 180 Day Proving Period

• Minimum retroreflectivity requirements
• White: 300 mcd/m2/lux

• Yellow: 225 mcd/m2/lux

• Readings taken 150‐210 days after the start of the
proving period

• KM202 – Portable readings (Handheld Retroreflectometer)

• KM203 – Mobile Readings (Mobile Retroreflectometer)

Section 714: Durable Striping
Proving Period for Thermoplastic

• Blistering

• Excessive cracking

• Bleeding

• Staining

• Discoloration

• Oil content from 
pavement markings

• Smearing or spreading
under heat

• Chipping

• Spalling

• Loss of retroreflectivity

• Vehicular damage

• Normal Wear

• Deterioration due:
• Grease deposits

• Oil

• Diesel fuel

• Gasoline

• Adequate bonding to the
pavement
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Section 714: Durable Striping
Acceptance Pay Schedule

Yellow 
(mcd/m2/lux)

White
(mcd/m2/lux)Pay Value

> 225> 3001.00

176 – 224251 – 2990.50

151 – 175226 – 2500.25

125 – 150200 – 2250.00

< 125< 200Remove and Replace

Section 717

Intersection Markings

Section 717:
Intersection Markings

• Preformed Thermoplastic

• List of approved materials

• 125 mil minimum thickness

• Extruded Thermoplastic

• 90 mil line

• Type I Tape

34
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Section 717: Intersection Markings
Equipment for Extruded 
Thermoplastic

• Maintain continuous and uniform heating between 400

and 4400F

• Kettle capable of continuous agitation

• Cut off device to provide clean, square ends

• Automated bead dispenser

Section 717: Intersection 
Markings
Restrictions

• DO NOT APPLY IF

• Air and Pavement Temperature < 500F

Section 717: Intersection Markings
Proving Period

• Proving period – 180 days

• Minimum retroreflectivity requirements
• White = 300 mcd/m2/lux

• Yellow = 225 mcd/m2/lux

• Take readings 15‐45 days after the start of the
proving period
• Readings taken according to KM201

37
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Section 717: Acceptance Pay 
Schedule for Intersection 
Markings

Yellow 
(mcd/m2/lux)

White
(mcd/m2/lux)Pay Value

> 225> 3001.00

176 – 224251 – 2990.50

151 – 175226 – 2500.25

125 – 150200 – 2250.00

< 125< 200Remove and Replace

Questions?

Questions?

Questions?

40
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PART 3
MARKINGS

CHAPTER 3A.  GENERAL

Section 3A.01  Standardization of Application
Support:

01  Markings are used to supplement other traffic control devices such as signs, signals, and other markings. 
In other instances, markings are used alone to effectively convey regulations, warnings, or guidance in ways not 
obtainable by the use of other devices.

02  Markings can take many forms including road surface markings, curb markings, delineators, colored 
pavements, and channelizing devices.
Standard:

03  Each standard marking shall be used only to convey the meaning prescribed for that marking in this 
Manual, including when used for applications not described in this Manual.

04  Except as provided in Chapter 3H, markings that must be visible at night shall be retroreflective unless 
the markings are adequately visible under street or highway lighting. All markings on Interstate highways 
shall be retroreflective.

05  Markings that are no longer applicable for roadway conditions or restrictions and that might cause 
confusion for the road user shall be removed or obliterated to be unidentifiable as a marking as soon as 
practicable.
Option:

06  Until they can be removed or obliterated, markings that are no longer applicable for roadway conditions or 
restrictions may be temporarily masked with non-reflective, preformed tape that is approximately the same color 
as the pavement surface.

Section 3A.02  Materials
Guidance:

01  The materials used for markings should provide the specified color throughout their useful life.
02  Consideration should be given to selecting pavement marking materials that will minimize tripping or loss 

of traction for road users, including pedestrians, bicyclists, and motorcyclists.
Option:

03 Marking systems that consist of clumps or droplets of material with visible open spaces of bare pavement 
between the material droplets, which can function in a manner that is similar to the marking systems that 
completely cover the pavement surface, may be used as pavement markings if they meet the other pavement 
marking requirements of the highway agency.

Section 3A.03  Colors
Standard:

01  Markings shall be yellow, white, red, blue, or purple. The colors for markings shall conform to the 
standard highway colors.
Option:

02  Black markings may be used in combination with the colors mentioned in Paragraph 1 of this Section to 
enhance the contrast with a light-colored pavement.
Standard:

03 When used, yellow markings for longitudinal lines shall delineate:
A. The separation of traffic traveling in opposite directions,
B. The left-hand edge of the roadways of divided highways and one-way streets or ramps, or
C. The separation of two-way left-turn lanes and reversible lanes from other lanes.

04  When used, white markings for longitudinal lines shall delineate:
A. The separation of traffic flows in the same direction,
B. The right-hand edge of the roadway, or
C. Both the right-hand edge and left-hand edge of a reversible roadway.
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05  When used, red raised pavement markers or delineators shall delineate:
A. Truck escape ramps, or
B. One-way roadways, ramps, or travel lanes that shall not be entered or used in the direction from 

which the markers are visible.
06  When used, blue markings shall supplement white markings for parking spaces for persons with 

disabilities.
07  When used, purple markings shall be in accordance with the provisions of Chapter 3F to identify toll 

plaza approach lanes restricted to use only by vehicles with registered electronic toll collection accounts.
08  When pavement markings that simulate route signs are used (see Section 3B.22), the colors shall be the 

same as those that are used for the route signs (see Section 2D.11).
Support:

09  Provisions regarding colored pavements are contained in Chapter 3H.

Section 3A.04  Functions, Widths, and Patterns of Longitudinal Pavement Markings
Standard:

01  The general functions of longitudinal lines shall be as follows:
A. A double line indicates maximum or special restrictions.
B. A solid line discourages or prohibits crossing (depending on the specific application).
C. A broken line indicates a permissive condition.
D. A dotted lane line provides warning of a downstream change in lane function.
E. A dotted line used as a lane line or edge line extension guides vehicles through an intersection, 

a taper area, or an interchange ramp area.
02  The widths and patterns of longitudinal lines shall be as follows:

A. Normal line—4 to 6 inches wide.
B. Wide line—at least twice the width of a normal line.
C. Double line—two parallel lines separated by a discernible space. The pavement surface shall be 

visible between the lines in the same way that it is visible outside the lines, except where contrast 
markings are used in combination with the double line (see Section 3A.03).

D. Broken line—normal width line segments separated by gaps.
E. Dotted line—noticeably shorter line segments separated by shorter gaps than used for a broken line. 

The width of a dotted line extension shall be at least the same as the width of the line it extends.
Guidance:

03  To be recognized as a double line rather than two separate, disassociated single lines, the discernible space 
separating the parallel lines of a double line should not exceed two times the line width of a single line.
Support:

04  The width of the line indicates the degree of emphasis.
05  Increasing edge line width from 4 inches to 6 inches has been shown to be a beneficial countermeasure to 

enhance safety at locations with a history of run-off-the-road crashes (see Section 3B.09). Wider normal lines 
with a 6-inch width instead of the minimum 4-inch width can be beneficial to both human drivers and driving 
automation systems (see Section 5B.02).
Guidance:

06  Broken lines should consist of 10-foot line segments and 30-foot gaps, or dimensions in a similar ratio of line 
segments to gaps as appropriate for traffic speeds and the need for delineation.

07  A dotted line used as a lane line (see Section 3B.07) should consist of 3-foot line segments and 9-foot gaps. 
A dotted line for line extensions within an intersection, taper area, or interchange ramp area (see Section 3B.11) 
should consist of 2-foot line segments and 2-foot to 6-foot gaps.
Support:

08  Section 5B.02 contains information on pavement marking considerations for driving automation systems.

Section 3A.05  Maintaining Minimum Pavement Marking Retroreflectivity
Standard:

01  Except as provided in Paragraph 5 of this Section, a method designed to maintain retroreflectivity at or 
above 50 mcd/m2/lx under dry conditions shall be used for longitudinal markings on roadways with speed 
limits of 35 mph or greater.
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Guidance:
02  Except as provided in Paragraph 5 of this Section, a method designed to maintain retroreflectivity at or above 

100 mcd/m2/lx under dry conditions should be used for longitudinal markings on roadways with speed limits of 
70 mph or greater.

03 The method used to maintain retroreflectivity should be one or more of those described in “Methods for 
Maintaining Pavement Marking Retroreflectivity” (FHWA-SA-22-028), 2022 Edition, FHWA or developed from 
an engineering study based on the values in Paragraphs 1 and 2 of this Section.
Support:

04  Retroreflectivity levels for pavement markings are measured with an entrance angle of 88.76 degrees and an 
observation angle of 1.05 degrees. This geometry is also referred to as 30-meter geometry. The units of pavement 
marking retroreflectivity are reported in mcd/m2/lx, which means millicandelas per square meter per lux.
Option:

05  The following markings may be excluded from the provisions established in Paragraphs 1 and 2 of 
this Section:

A. Markings where ambient illumination assures that the markings are adequately visible;
B. Markings on streets or highways that have an ADT of less than 6,000 vehicles per day;
C. Dotted extension lines that extend a longitudinal line through an intersection, major driveway,

or interchange area (see Section 3B.11);
D. Curb markings;
E. Parking space markings; and
F. Shared-use path markings.

Support:
06  The provisions of this Section do not apply to non-longitudinal pavement markings including, but not limited 

to, the following:
A. Transverse markings;
B. Word, symbol, and arrow markings;
C. Crosswalk markings; and
D. Chevron, diagonal, and crosshatch markings.

07  Special circumstances will periodically cause pavement marking retroreflectivity to be below the minimum
levels. These circumstances include, but are not limited to, the following:

A. Isolated locations of abnormal degradation;
B. Periods preceding imminent resurfacing or reconstruction;
C. Unanticipated events such as equipment breakdowns, material shortages, and contracting

problems; and
D. Loss of retroreflectivity resulting from snow maintenance operations.

08  When such circumstances occur, compliance with Paragraphs 1 and 2 of this Section is still considered to be
achieved if a reasonable course of action is taken to resume maintenance of minimum retroreflectivity in a timely 
manner according to the maintaining agency’s method(s), policies, and procedures.
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1

District Wide Striping

Waterborne Traffic Paint

District Wide 
Striping

Maintenance striping – one contractor stripes 
routes for the entire district as specified in the 

pre‐construction meeting

District Wide Striping Topics

Equipment and 
Surface Preparation

Quality 
Control/Quality 

Assurance

Dispute Resolution

Application of 
Striping

Marking Removal

Retroreflectivity
Requirements

Scheduling

Measurement and 
Payment

1

2

3
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2

Equipment 
and Surface 
Preparation

 Electrical counter
 Tabulate the amount of footage applied by 
each striping gun

 Data logger system – recorded in 1 mile 
increments
 Gallons of paint per mile

 Average wet film thickness

 Pounds of beads per gallon of paint

 Ambient temperature

 Pavement temperature

 Paint temperature

 Store the calibration parameters

 Remote cab mounted display indicating 
parameters in real time

Equipment 
and surface 
preparation

 Data Access
 Provide access to stored data on a secure 
password protected website

 Contractor should provide KYTC inspector the 
same form of direct communication with the 
paint striping crew as that used by the paint 
striping crew (CB Radio, 2-Way Radio, etc.)
 Items will be returned to the Contractor upon 

completion of the contract

Equipment 
and Surface 
Preparation

Sweeping Unit
Remove dirt and debris

Shall not be a part of the striper

 Broommust maintain contact with 
the roadway

4

5

6
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Equipment 
and Surface 
Preparation

KM 64‐267

Stripers available at a central 
location for inspection

Stripers pre‐approved prior to 
striping

Random field verifications

QC/QA 
Requirements

Quality Control Coordinator 
(QCC)
 Designated by the contractor

 Performs Quality Control (QC) Inspection

Quality Control Plan (QCP)
 Furnished and approved prior to the start of 
work

Quality Assurance Inspector (QA)
 Designated by the state

 Performs QA Inspection

QCC 
Coordinator

 Hold qualification as a Pavement Marking 
Inspection Technician

 Oversee contractor’s evaluation of applied 
lines

 Notify Engineer of changes to the striping 
application process

 Submit Daily Striping Reports to Engineer the 

next calendar day

7

8
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QCC 
Coordinator 
Cont.

Ensure the Data Logger System (DLS) 
manufacturer makes available to the 
Engineer electronic DLS raw data from 

the secure server at any time.   

“Provide GPS mapping system that is 
capable of real time (within 20 minutes) 
tracking of material application rates, 
film thickness, beads pounds per gallon, 

vehicle speed time, date, project 
numbers, operator manual data, and 
color coded alarms for film thickness.  
Film thickness must have a tolerance of 

+0.5mils.”

QCC 
Coordinator 
(cont.)

 Inform/mobilize crews to complete 
restriping or corrective work

 Supply certifications at the time of 
sampling

 Track quantities of materials

Meet with the Engineer to conduct field 
reviews

 Coordinate and review/perform KM202 
and provide electronic test reports to the 
Engineer within one (1) working day
 Failure to provide printouts: section 
not accepted and corrective work must 
be performed

Quality 
Control Plan

 Identifies QC Coordinator and 
other Pavement Marking 
Inspection Technicians
 Names and addresses

 Phone and fax numbers

Work Plan
 Starting and completion dates

 Number of crews

 General description of how the project 
will be completed

10
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Quality 
Control Plan 
(cont.)

Description of striping equipment
Make and model of each striper

Minimum and maximum operating 
speeds

 Instruments used to calibrated flow of 
paint and beads

Frequency and method of 
monitoring application rates and 
quality of line

Materials list
 List of paint and beads

Manufacturer’s recommendations  for 
application

Quality 
Control Plan 
(cont.)

Contact person for paint on 
vehicle claims
 Email

 Phone and fax numbers 

Description and product literature 
for reflectometers to be used on 
the project

Submit manufacturer’s sampling 
procedure  for sampling from tote 

QA Inspector

 Perform testing on at least one segment of each 
section for verification of QC testing

 Provide QCC with randomly selected zones

on the day QC testing is to be performed

 Randomly select at least one segment for QA 

verification testing

 Test in accordance with KM202

 QA should perform verification testing within 
the 30‐60 calendar days of application or 
within two weeks of receiving QC report

13
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Dispute 
Resolution

Base payment on QCC’s results

if QC and QA mean values

differ by less than 10%

Dispute 
Resolution

1. Do the QC and QA results differ by more 
than 10% within a segment AND indicate 
a change in pay?

 Additional readings are required

 Discard original QC and QA test results for the 
section

 QA will randomly establish 3 new zones in 
each segment of the section

 QC and QA will jointly evaluate each new 
zone within the section

 Accept QC test results if the mean values 
differ by less than 10%

Dispute 
Resolution

2. Do the QC and QA results differ by 
more than 10% but there is no change 
in pay?

 Additional Readings will not be required 

 Accept the QC test results 

 Determine the cause of the discrepancy 

 Document resolution to the discrepancy

16
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Dispute Resolution

 3.  Can a resolution not be achieved by the QC and QA?
 Additional testing within 2 weeks of  written request

 Three (3) new zones in each segment of the section

 Calibrate  QC, QA and CO instruments

Accept QC: QC < 10% to CO

Accept QA:QC > 10% to CO and QA < 10% to CO

Accept CO:QC and QA  > 10% to CO

Dispute 
Resolution

 Contractor will incur all costs associated 
with dispute resolution that does not 
results in use of QC test data for 
payment

 Department reserves the right to take 
over the QC portion of testing; the 
contractor will incur the cost of testing 
performed by the Department

Dispute 
Resolution

 Vendor evaluating markings by KM203 must 
demonstrate compliance to quality control 
procedures

 Department will select test site

 Joint evaluations conducted for both white 
and yellow markings

 Vendor deemed compliant if mean averages 
differ by less than 10% for each marking

Payment  for evaluation by KM203  will be 
based solely on the Department’s approved 
vendor

19
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Application 
of Striping

 Paint must be applied in a single pass at an 
application rate in accordance with Section 
713.03.03

 No bead application rate 

 Contractor responsible for protecting paint line

Application 
of striping

 Complete all striping in a county for each 
type of paint before striping in another 
county

 4” Yellow

 4” White

 6” Yellow

 6” White

 All striping in a section must be completed 
within one week

Application 
of Striping

 Engineer may stop the striping operation for 
unsatisfactory quality including but not 
limited to
 Retroreflectivity

 Bead distribution

 Paint thickness

 Overspray

 Accuracy of retracing

 Line width

 Consistency

 Tracking

22
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Cleaning of 
Applied 
Stripe

• May clean prior to QC testing

• Cleaning – single pass using a broom truck

• Notify the Engineer 48 hours prior to 
performing cleaning operations

Marking 
Removal

Water blasting only

Begin corrective within 5 working days  
and work continuously

Retroreflectivity 
Requirements

Section 713

White: 300 mcd/m2/lux

Yellow:  225 mcd/m2/lux

25

26

27



2/16/2026

10

Scheduling 
Deadlines

Priority routes– June 1, 2026

Additional routes added by– July 1, 2026

Scheduled routes–August 15, 2026

Re‐Striping–October 15, 2026

Re‐Stripe

 Re‐stripe ‐completed within 15 calendar 
days of notification by the Engineer after 
that it will accrue liquidated damages 
until restriping is completed orOctober 
15, 2026

 The Engineer can require that re‐stripe 
not completed by October 15, 2026 be 
completed as a priority route in the 
following spring by June 1, 2027

 Re‐stripe not completed June 1, 2027 will 
accrue liquidated damages until October 
15, 2027.

Additional 
Testing 
Costs

 Cost of re‐testing by KM203 shall be 
reimbursed to the Department by the 
contractor

 Costs associated with additional testing 
for dispute resolution shall be incurred 
by the contractor if the QC results are 
not used for payment

28
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Measurement 
and Payment

 Initial payment
 50% upon application of stripe

Final payment
 Section is accepted – 50%

 Section is not accepted – required restripe

Traffic 
Control 
Plan

If approved in advance by the Engineer, the contractor 
may use rolling road blocks to stripe intersections, not 
to exceed five (5) minutes duration, allowing the paint 

truck and broom to back up and paint the entire 
intersection

When painting the center lines release traffic at least 
every two (2) miles

31
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STUVWXY�ZWX[\V]Y]̂_̀�̀à�bcad�__̀____ Zefghijg�Vbk��ada__̀lmno�pq�rs�tu



��������	��
����
�������������������� 	������������������������� �!"�#$



���������	
���������
�������������������������������������������������������� � �!����"�����""���� �������������������"�����#�$��������#%��������#���� �"��� ���������#������������#�����!���������&��������'������������ � �!����"���������""���� ��������#%�(���")�����*�#������+,�������������������"�����#������������#�����������%-��.������-	/�����������������������!����������!���"���������������)����������"���)��������������������������������������� ������������'�������������0������������������"������������������ �"������������#���)��������#�������1����� ��#�����&��#��� ������ ���#�2����������*�#������ ��������������'������!����3���� %��������)����4�������567%87%8+9�����'�������������#������������������������!)�0�����!������#����)�1����������� �����2��������  ��������������������:���������%����������'�����������������!�����"���� ����������������������������!�� ��������������������'�����%�;��������"���������"����������#����������������������!)�����*�#�����9����������������������!����3���� ����!�#����������������"����������#������������#����������������������0������"�'��1<2�0��&��#� �)���� �������0��&������������)�������������������������'��0��&�����������������#���)����������������"���� 0�)������ � �����������������%=����������������#9�����*�#������0��������")�����������������"��>�����#��������#����������� ����!������'� %��������)����4�������567%87%8+9�����'�������>�����#��������#��������!)�0�����!������#����)�1����������� �����2%�����:����������0�������������� ���)�"���0�����!������#�����'����"��>�����#��������� ������ �!)�����*�#����������������"���%������	��/�?����
���������������������!����������!���"����  ������#� ��������0����������!������#�� ��#����������'��������������������������������"���������������%�@��������������"����������!����������!���  ����� �����������)���������� ��������������������� �������������A#�� �"����B�����������������'�� ��������������������"��������"���������C��%�D�0�'��9������������������������'��������#������ �������"������� ���"������������������������0��������������������"�����������������������'�������0�������������"���#��#������������������"���������C��%�;������'� � ����������'��'��#����������'��������������!����� �� ������#��������#����)����%�����:��������������������!����� ���������!���"������������'���������� �����)��������������%����	��
�����/��E���FG���-���
�������������������"�����'��)���3����������������!���������� �����0����4�������567%87%8<@��"�����4��� �� �4����"��������%

HIJKLMN�OLMPQKRNSRTU�UVU�WXVY�TTUTTTT OZ[\]̂_\�KẀ��VYVTTUabcd�ef�gh�ie
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Materials Handling

Ben Creech, Chemist (Structural Coatings and Epoxies)

Temporary Striping Materials

Permanent Striping Materials
�Resurfacing, rehabilitation & 
restoration

�District wide striping

Temporary Striping

Temporary Paint

Temporary Tape

1

2

3
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2

Temporary Paint 
Materials Requirement

•Less than 120 days – no sample

•Greater than 120 Days – send samples
•Conform to Section 842 and 846

•Manufacturer’s Certification

•Do not sample glass beads

Pranab Nandy, Chemist (Traffic Paint, Fasteners)

Temporary Tape Materials Requirement

Conform to Section 831: Construction Zone Temporary Marking 
Tapes

Manufacturer’s Certification

List of  Approved Materials

Bel Kunwar (Trans Engr Technologist III)

Resurfacing, Rehabilitation and 
Restoration Contracts

Waterborne and Durable Waterborne Traffic Paint

Extruded, Spray and Ribbon Thermoplastic

Type I Tape

Do not sample glass beads!

4

5

6
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Waterborne & Durable Waterborne Paint (Resurfacing, 
Rehabilitation & Restoration Contracts)

Conform to Section 842 & 846

Manufacturer’s Certification

Randomly sample paint from striper
Minimum of  one per color per project

Paint samples should be taken from the striper

Site Manager Sample Record Form

Thermoplastic  
(Resurfacing, Rehabilitation & Restoration Contracts)

Thermoplastic must meet the requirements of  
Section 837

Manufacturer’s certification

Site Manager Sample Record Form

Molten sample from the striper’s gun in a 9-in by 
12-in disposable aluminum pan

Habiba Dowla, Instrumental Analysis, Senior 
Chemist

Sampling Thermoplastic  
(Resurfacing, Rehabilitation & Restoration Contracts)

Small Quantities < 250 pounds
Manufacturer’s Certification

Quantities > 250 pounds
Manufacturer’s Certification

Obtain samples in accordance with MS-507 
Thermoplastic in the Sampling Manual

7

8

9
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Type I Tape
(Resurfacing, Rehabilitation & Restoration Contracts)

Meet the requirements of  Section 836 of  the Standard 
Specifications

Manufacturer’s Certification

Minimum retroreflectivity requirements

White:  500 mcd/m2/lux

Yellow: 500 mcd/m2/lux

Waterborne & Durable Waterborne Paint
(District Wide Striping Contracts)

Conform to Section 842 & 846

Manufacturer’s Certification

Samples

Minimum of  one per color per truck per week
Paint samples should be taken from the striper

Site Manager Sample Record Form

Ed Fernane (RIP)

10

11

12
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Questions?
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LTL OVERVIEW 



We help ideas meet the real world | delta.dk

Retroreflection Measurement of Pavement Markings

LTL3500 Retroreflectometer

1

A New Generation of Retroreflectometer Instruments 



“Time of day plays an important role in evaluation fatal crashes, in  no 
small part because other dangerous factors are compounded at night.”

– Increase drunk driving
– Increase speeding
– Increase Driving without a safety belt

“Nationwide, 49% of fatal crashes happen at night, with a fatality rate 
per mile of travel about three times as high as daytime hours.”

Forbes – “Most Dangerous Time to Drive” by Hanna Elliot”



Minimum Pavement Marking Retroreflectivity
– Standard

• Maintain above 50 mcd/m2/lux under dry conditions for longitudinal markings on 
roadways with speed limits of 35 mph or greater

– Guidance
• Maintain above 100 mcd/m2/lux under dry conditions for longitudinal markings on 

roadways with speed limits of 70 mph or greater

– Exceptions
• Sufficient ambient illumination
• ADT less than 6,000 vehicles per day
• Dotted extension lines through an intersection
• Curb Markings/Parking space markings/Shared used path markings

MUTCD 11th Edition



Retroreflection

Retroreflectivity is when the light 
hits the markings and bounces 
back to the driver’s eye 



Quality of material and application
Embedment of glass beads
Water on roadway
Driver’s eyesight
Position and quality of headlamps
Design of marking (profiled)
Color of Marking 
Marking profile
Road surface and debris

Marking Performance is Affected by



Glass Bead Embedment



30 Meter Geometry



■ Comply with EU (EN 1436) and US (E1710, E2177, E2302 & E2367) & CIE 1931 standards
■ Small size & low weight (5.6 kg / 12.3 lbs)
■ RL (nighttime visibility), measurement range 0 - 4.000 mcd/lux/sqm
■ Qd (daytime visibility, optional) measurement range 0 – 318 mcd/lux/sqm
■ Nighttime chromaticity coordinates (x,y), white & yellow (optional)
■ Show and store date, time, temperature, relative humidity and marking temperature
■ Show and store user ID, road ID, 3rd party data and other measurement related data
■ Average calculation
■ Measures for RL profiled markings up to 15 mm / 0.6 inch
■ Fast measurement time <1 sec (RL and Qd measurement simultaneous) 
■ GNSS positioning (GPS, GLONASS, BeiDou & Galileo, optional)
■ Easy one-step calibration procedure
■ High visibility color touch LED display supported by 3 activity buttons
■ Long-lifetime light sources
■ Multi-lingual user menu  
■ Operating temperature 0 – 60 deg. C / 32 to 140 deg. F
■ Powered by professional standard Bosch battery, removable (charging time ~1 hour 15 minutes)

LTL3500 General Instrument Features

8



- Global Navigation Satellite System (GNSS) 
- Nighttime chromaticity coordinates (x,y)
- Daytime contrast
- Macro camera & overhead camera 
- Orientation (compass, instrument tilt & rotation)
- Advanced data pack
- External printer

LTL3500 – Optional Features

9



LTL3500 – Icons

10



LTL3500 – Display

11



LTL3500 – Action menu

12



LTL3500 – Template

13



LTL3500 – Log

14



■ Memory 8GB                                                           ■ Show and stores day and time
■ Data transfer by USB Memory stick, WiFi              ■ Data processing in Excel
■ Entering of Road ID and User ID                            ■ Data presentation in Google Earth (with GNSS)

LTL3500 - Data Related Features

15



LTL3500 - Data Related Features

16



■ LTL3500 measures the nighttime chromaticity coordinates (x,y) of white and yellow markings
according to CIE 1931

■ The retrorefleted light from the road marking is analysed in the LTL-3500’s light receiver consisting of
3 types of detectors matching the human eyes tristimulus color sensitivity functions X,Y and Z as
defined by CIE (CIE standard 1931).

■ The three signals X,Y and Z from the 3 detectors are used to calculate the chromaticity coordinates:
x= X/X+Y+Z and y=Y/X+Y+Z CIE = International Commission on Illumination

LTL3500 – Chromaticity Coordinates (x,y)

17



■ LTL3500 unit
■ Hard shell transportation box
■ Calibration standard
■ USB Memory stick (data transfer)
■ Battery charger & spare battery
■ 2-page Quick guide

Accessed on web-page:
■ User manual
■ Video user instruction (to come)

LTL3000-series: Standard Delivery

18



Calibration of LTL3500 - RL 

19

• Calibration of LTL3500 is similar to the LTL-XL and LTL-X Mark II calibration process for RL    
using a plate which can only be mounted in one way.

• The calibration plate is mounted underneath the instrument. 

One-step calibration, takes maximum 30 seconds.



Make sure the window under the instrument is clean
Select ‘Calibrate’ from the main menu
Press ‘RL Zero calibration on the screen

Calibration LTL3500  Overview



Make sure the window under the instrument is clean

Select ‘Calibrate’ from the main menu

Press ‘RL Zero calibration’ on the screen

Tilt the instrument backwards and make sure it is not pointing at 
anything within several meters  (especially reflective materials like 
lights, RPMs, etc.)

Press OK and wait for success confirmation

Zero Calibration LTL3500



RL Calibration Block for LTL 3500 



RL Calibration Procedure for LTL 3500



Place the LTL 3500 instrument on the marking straight down making 
sure that the instrument covers the marking as much as possible

Move the LTL 3500 by lifting the unit straight up and moving it to the 
next position to take a reading. Do not slide the unit, this can cause 
damage to the optic window

Press the Green Button to take measurements

DO NOT take measurements on wet or damp markings
Operating Temperature is 32oF to 140oF

(Recommended storage is 32oF to 86oF due to lifetime considerations of the battery)

Measurement LTL 3500



DO NOT clean the calibration block. 
– It is your traceable standard.

Clean the window under the instrument per the 
instructions in the manual.

Cleaning the LTL3500



On Site Printer 
– Bluetooth
– Print in the field

Printer



Safety & Certification

27

All DELTA’s instruments are certified to European and US standards when it comes 
to users safety and EMC emission.



 

 

 

LTL 3500 MANUAL 



DELTA – a part of FORCE Technology 
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USA Statement 

Note:  

LTL3000 and LTL3500 have been tested and found to comply with the limits for a Class B digital device, 

pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against 

harmful interference in a residential installation. This equipment generates, uses, and can radiate radio 

frequency energy and, if not installed and used in accordance with the instructions, may cause harmful 

interference to radio communications. However, there is no guarantee that interference will not occur in a 

particular installation. If this equipment does cause harmful interference to radio or television reception, 

which can be determined by turning the equipment off and on, the user is encouraged to try to correct the 

interference by one or more of the following measures: 

• Reorient or relocate the receiving antenna. 

• Increase the separation between the equipment and receiver. 

• Connect the equipment into an outlet on a circuit different from that to which the receiver is 

connected.  

• Consult the dealer or an experienced radio/TV technician for help. 

 

Canada Statement 

Note:  

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to 

part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful 

interference when the equipment is operated in a commercial environment. This equipment generates, uses, 

and can radiate radio frequency energy and, if not installed and used in accordance with the instruction 

manual, may cause harmful interference to radio communications. Operation of this equipment in a residen-

tial area is likely to cause harmful interference in which case the user will be required to correct the 

interference at his/her own expense. 

 

Declaration of Conformity for EU, USA and Canada.  

See FORCE website – LTL3000: https://roadsensors.com/products/ltl3000/#certification 

See FORCE website – LTL3500: https://roadsensors.com/products/ltl3500/#certification 
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Disclaimer  

The information contained in this document is subject to change without notice.  
 
DELTA MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING, BUT 
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICU-LAR PURPOSE. DELTA SHALL NOT BE LIABLE FOR ERRORS CONTAINED HEREIN OR FOR 
INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH THE FURNISHING, 
PERFORMANCE OR USE OF THIS MATERIAL.  
 
LTL3000 AND LTL3500 ARE BUILT ON GENERAL PUBLIC LICENSE COMPONENTS. THE SOURCE 
CODE IS AVAILABLE UPON REQUEST. 
 
Intended use/purpose 

LTL3000 and LTL3500 retroreflectometer are portable field instruments used for on-site inspection and 
quality control of retroreflection properties of road markings. 

Important Safety and Handling Information 

Caution  
Changes/modifications not approved by the responsible party could void the user’s authority to operate the 
equipment. 
 
Use the unit only in the way described in this manual. Failure to follow the guidelines and instructions in this 
manual may be dangerous and illegal. 

 LTL3000 and LTL3500 may not be used with other batteries than those supplied with the product. 

 

Disposal and Recycling Information 

 

Please ask your appointed dealer concerning disposal of LTL3000 / LTL3500 in your country. 

 

Visit our website:  https://roadsensors.com/ 
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Introduction 

The LTL3000 and LTL3500 retroreflectometers are portable field instruments intended for measuring the 

retroreflection and reflection properties of road markings. This manual covers both instruments. Throughout 

the manual it is indicated in the text if a topic or feature applies to both instruments (LTL3000/LTL3500) or 

only applies to one of the instrument types (e.g., LTL3500).  

What does the instrument measure? 

LTL3000/LTL3500 measures the RL value (coefficient of retroreflected luminance at night / in darkness) and 

the Qd value (day light visibility). RL is a measure of the road marking’s brightness as seen by drivers of 

motorized vehicles with headlights turned on. For RL, the road is illuminated at an angle of 1.24°, whereas 

the illumination for Qd (daylight) is diffuse.  

The reflected light for both RL and Qd is measured at an angle of 2.29°, which corresponds to an observa-

tion distance of 30 meters  - i.e., a motorist’s viewing situation under normal conditions. Further information 

about measuring principles and standards can be found on https://roadsensors.com/.  

Measurement fields 
The center of the illumination field length (180 mm / 7.1 inch) is marked with a black arrow on the body of the 

instrument (see picture below). The width of the measurement field (50 mm / 2 inch) is centered. 

The figures below show the placement of the fields for normal and continuous wetting operations. 
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For continuous wetting measurements the instrument is raised 7 mm by mounting the wet night frame. 

 

 

Note: Ensure that reflective objects such as RPM, shoes and similar are not in the instrument's field 

of view as this can affect the measurement. 

Objects within 1 m  / 39.37 inch can affect the measurement. With wet night frame the distance is approx. 1.5 

m / 59 inch. 

LTL3000/LTL3500 measures: 

• RL (nighttime visibility) of markings under dry and wet conditions. RL range: 0 to 4000 mcd·m-2·lx-1  

• Qd (daytime visibility) of markings under dry and wet conditions. Qd range: 0 to 318 mcd·m-2·lx-1 

• Nighttime chromaticity coordinates (x, y). 

LTL3000/LTL3500 has automatic ambient light compensation. Thus, daylight and other outside light sources 

will not affect the accuracy of the measurements. 

 

Overview of LTL3000 and LTL3500 

The LTL3000/LTL3500 retroreflectometer is easy to operate and requires a minimum of instructions.  

The measurement results are presented on the instrument’s touch screen. Each measurement can be linked 

to a user/operator name and a series name. 

The instrument provides a warning message or sound in case of unreliable measurement. 

Most action buttons on the instrument are accessible via the touch screen. The physical buttons and features 

on the instrument are shown below. 
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Front and side of the LTL3000/LTL3500: 

 

 

 

The LTL3000/LTL3500 is equipped with a USB port on the side of the instrument for data export via a 

memory stick. 

The instrument is powered by a rechargeable battery, offering many hours of measurement capacity. A 

mains powered battery charger is supplied with the instrument as standard delivery. 
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Extractable handle (only LTL3500) 

The LTL3500 is featured with an extractable handle enabling the user to operate the instrument and view the 

instrument display from an upright working position. 

The handle can be adjusted in various lengths (high/low) by pushing the black trigger on the handle. 

For easy transportation when the instrument is not in use, the extractable handle can be folded down. Pull 

the black trigger unfold the handle again. 
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Getting started 

Insert battery: before using the LTL3000/LTL3500 instrument make sure that the battery is charged and 

inserted in the battery slot on the side of the instrument. 

Turn on: press the green button on the handle of the instrument. After 10-15 seconds, the system has 

booted, and the instrument is ready for use. 

Standby: the instrument automatically switches to standby mode if the instrument has not been used for a 

specific amount of time. From stand-by mode the instrument is instantly ready when pressing the green 

button on the handle. 

Calibrate: to ensure high quality of data we recommend that you perform an RL calibration of the instrument 

every day the instrument is in use, typically in the morning before commencing the measurements (see how 

in the section named ‘Calibration’ in this manual). 

The Qd (optional feature) measurement system is factory calibrated and  calibration  can be done 

occasionally. 

Switch off: press the X-button on the handle of the instrument and then press ‘Shutdown’ in the menu on the 

touch screen, and the instrument will switch off.  

Note: The instrument automatically turns off when it has not been used for an extended amount of 

time. 

 

Icons 

The icons in the status bar at the top of the display screen give you information about the instrument status 

and operational mode: 
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Icon explanation: 

 
It is time for service on your instrument. Please contact your 
local distributor 

 
Warning signal for your current measurement 
 

 
USB drive is connected and accepted 
 

 
Printer is connected and accepted 
 

 
Wet timer is active (only LTL3500) 

 
The current time (hour/min) 
 

 
Compass heading (optional feature - only LTL3500) 
 

 
Tilt and rotation indicator (optional feature - only LTL3500) 
 

 
Road surface temperature (optional feature - only LTL3500) 
 

 
Ambient temperature & humidity (only LTL3500) 
 

 
GNSS-signal is activated e.g., Global Navigation Satellite 
System (optional feature) 

 
Battery status 
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Main menu 

The various instrument actions can be accessed via the main menu on the display screen: 

 

You can activate the main menu in 3 ways: 

• press  at the top left corner of the display screen to access the main menu, 

• or press X on the instrument handle. 

If you want to close the menu again, just touch the display or press X on the instrument handle.  

The main menu consists of these elements:  

Icon Function Explanation 

 

 
Measure 
 

Perform an inspection 

 

 
Series 
 

Select, add, edit, or delete series of measurements 

 

 
Templates  
(only LTL3500) 

 

Select, add, edit, or delete a template 

 

 
Users 
 

Select, add, edit, or delete a user 

 

 
Log 
 

Export measurement series to USB stick or delete data 

 

 
Calibrate 
 

Calibrate the LTL3000/LTL3500 

 

 
Settings 
 

Adjust settings (language, time, date etc.) 

 

Shutdown Power off the instrument 

Note: all information you enter or alter under the individual menu items is automatically stored in the instrument. 
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Perform a measurement 

Select ‘Measure’ from the main menu, and the instrument is now ready to perform a measurement. 

Place the instrument on top of the specific road marking you want to measure and press the green button on 

the instrument handle.  

Wait a second until the reading is shown on the display. 

 

LTL3000 display: 
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LTL3500 display: 

 

 

The measurement data is automatically saved by the instrument. You can now continue to conduct another 

measurement. 

If you want to switch to another series, pressing  and choose the relevant series from the drop-down 

menu (or select it in the Series menu) and continue with your measurements. 

Actions 

There are various actions you can do with your current measurement. Activate the actions menu by pressing 

 at the top right corner on the screen. 
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Elements in the actions menu: 

 

The elements in the actions menu are explained in detail in section ‘Actions Menu’ later in this manual. 

Swiping from right to left on the measure screen lets you see auxiliary data which are attached to the current 

measurement. 
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Working with series and templates 

It is very easy to use the instrument to conduct measurements, and the instrument helps you organize the 

data: 

• Your measurements are stored in series. A series is defined as all the collected data and

measurements for a specific work assignment.

• Your series are based on a template (only LTL3500). A template defines which settings should be

applied to a series. The template specifies the data fields to be captured during an inspection e.g.,

wet timer, RL pass/fail check.

You can add, select, edit, or delete series of measurements. Likewise, you can add, select, edit, or delete 

templates. 

In practice, when you add a new series you must decide which template to use for your series before you 

conduct the measurements. If you select an existing series from your list, then a template is already linked to 

the series. 

Templates (only LTL3500) 

Start by selecting ‘Templates’ from the main menu. On the display, all your templates are now listed on the 

left side of the screen. 

Select a template: Press the template on the list, you want to use – the template is now selected. Tick off 

the template variables you want to activate. Add user defined variables by ticking off ‘Enable 3rd party data’. 

You can now continue selecting a series for your measurements (switch to ‘Series’ in the main menu). 

Add a new template: Press  on the top bar to add a new template and write a name in the ‘Name’ field 

for your new template (use the keyboard on the touch screen). Tick off the variables you want connected to 

this template. The template is now added, and you can continue selecting at series for your measurements 

(switch to ‘Series’ in the main menu). 

Edit a template: From the template list, select the template you want to edit and type the new name of the 

template in the ‘Name’ field. Select or deselect variables from the variable list. When finished press return 

arrow, and the new name of the template is saved. 

Delete a template: Press the template on the list that you want to delete, then press   on the top bar. The 

template is now deleted.  

Note: It is required that at least one template exists, thus it is impossible to delete the last template. 
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Explanation to the individual template variables: 

Wet timer: Introducing a delay from pressing the measurement button until the actual measurement is taken 

e.g., 30 second’s delay. 

Fixed average: Calculates an average of a user-defined number of measurements e.g., 5 measurements. 

RL Pass/Fail Check: Set a pass/fail threshold for the RL value. If the RL value of your measurement is 

above this threshold, then a green thumps-up symbol is visible on the display, but if the RL value is below 

then a red thumps-down symbol appears on the display. 

Pass:    Fail:  

Qd Pass/Fail Check: Set a pass/fail threshold for the Qd value. If the Qd value of your measurement is 

above this threshold then a green thumps-up symbol is visible on the display, but if the Qd value is below 

then a red thumps-down symbol appears on the display. 

Enable 3rd party data: Option of collecting 3rd party data, which will be added to your log file. Remember to 

name the 3rd party data e.g., ‘Skid Resistance’ or ‘Marking Thickness’.  

 

Series 

First, start by selecting ‘Series’ from the main menu. On the display, all your series are now listed on the left 

side of the screen. 

Select a series: Press the series on the list, you want to use – the series is now selected. For LTL3500 a 

specific template is linked to the series: Tick off the template variables you want to activate and write a value 

for each of them in the box next to the variable.  

You can now continue with your measurements (switch to ‘Measure’ from the main menu) and the data will 

be linked to the chosen series. 
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Add a new series: Press  on the top bar to add a new series and write a name in the ‘Name’ field for 

your new series (use the keyboard on the touch screen). For LTL3500 you will be asked which template to 

use for this series: Select the relevant template and tick off the variables you want to activate. Write a value 

for each of the variables.  

 The series is now added, and you can continue with your measurements (switch to ‘Measure’ from the main 

menu) and the data will be linked to the new series. 

Edit a series: From the series list, select the series you want to edit and type the new name of the series in 

the ‘Name’ field. When finished press return arrow, and the new name of the series is saved. 

Delete a series: Press the series on the list you want to delete, then press  on the top bar. The series 

and associated measurement data are now deleted.  

Note: It is required that at least one series exists, thus it is impossible to delete the last series. 
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For LTL3500: Insert an appropriate value for each template variable you have ticked off. If you have ticked 

off ‘3rd party data’, then remember name this new variable e.g., “Skid Resistance’ or “Marking Thickness”: 
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Users 

It is possible to link the measurements to a specific person. It could be relevant in cases where the 

instrument is used by different staff, and you want to identify which measurements have been conducted by 

whom. 

You can select, add, edit, or delete users. First, start by selecting ‘Users’ from the main menu. On the 

display, all your users are now listed on the left side of the screen. 

Select a user: Press the user on the list, you want to use – the user is now selected. You can now continue 

with your measurements (switch to ‘Measure’ in the main menu) and the user will be linked to the data. 

Add a new user: Press  on the top bar to add a new user. Type the name of the new user in the ‘Name’ 

field by using the keyboard on the touch screen. Press the return arrow to finish. The user is now added, and 

you can continue with your measurements (switch to ‘Measure’ from the main menu) and the user will be 

linked to the data. 

Edit an existing user: Select the user on the list and rename the user profile (using the keyboard on the 

screen and press the return arrow to finish.). The user is now renamed, and you can continue with your 

measurements. 

Delete a user: On the list select the user you want to delete. Press   on the top bar. The user and the 

related measurements are now deleted.  

Note: it is required that at least one user exists, in other words it is impossible to delete the last user. 
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Log 

The LTL3000/LTL3500s keep a log of all the measurements conducted. In the log you can see the data for 

each series and export the data. 

View list of series  

Start by selecting ‘Log’ from the main menu. Series containing measurement data are now displayed in a list 

on the screen.  

 

Press the symbols at the top of the screen to print (optional feature), export, or delete all the series including 

the associated measurements and data. You can also see the measurements in a series by selecting the 

series. 

View list of measurements in a series  

From the log list, press the series you are interested in. A list of all the measurements in this series are now 

shown on the screen. 
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Press the symbols at the top of the screen to print (optional feature), export, or delete all the measurements 

in the series (including the associated data).  

You can also see the measurement data in full detail by selecting the measurement. 

View all data for a measurement 

From the log list of measurements, press the particular measurement you want to see details for. Now you 

can see all the measurement data in details:  

 

Press the symbols at the top of the screen to print (optional feature), export, or delete all the data in this 

measurement. 

Swipe to the left to see macro and overview pictures (optional feature – only LTL3500): 
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Export measurement data 

Series and measurement data can easily be exported to a USB stick for further analysis.  

How to transfer data: 

• Choose the relevant series or measurement  

• Press  at the top of the screen. If pressed while viewing all series, all series will be exported. 

• In the dialog box, tick the formats you want to export and press ‘Export’. 

 

The data is now transferred to the USB stick. Google Earth files will only be available if the instrument is 

equipped with GNSS and if there is valid GNSS data recorded. Likewise, images will only be available if the 

instrument is equipped with macro/overview camera (optional feature for LTL3500 only) and if one or more 

pictures are captured. 

Note: remember to insert a FAT32-formated USB memory stick in the USB port before you transfer 

the data. 
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Calibration 

To ensure high quality of the measurement data, DELTA recommends that you calibrate the 

LTL3000/LTL3500 daily. 

Each day you use the instrument - typically in the morning before commencing your measurements you 

should perform a Zero calibration followed by a Reference RL calibration and a Reference Qd 

calibration (optional).  

The calibration process automatically compensates for instrument offsets etc. 

Calibration screen overview:   

 

RL calibration 
Zero RL calibration 

To do a zero calibration follow these steps: 

• Make sure the protection window underneath the instrument is clean. If necessary, clean it following 

the instruction described in section ‘Maintenance’. 

• Select ‘Calibrate’ from the main menu. 

• Press ‘RL Zero calibration’ on the screen. 

• Tilt the instrument backwards and make sure it is not pointing at anything within several meters. 

Note: Especially reflective materials e.g., from lamps will affect the calibration. 

• Press OK and wait for success confirmation. 

Important: Zero calibration must be followed by a Reference RL calibration 
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Reference RL calibration 

RL calibration can be done without performing a Zero RL calibration first, but it is recommended to do the 

Zero RL calibration also, at least at regular intervals e.g., once a week. 

To calibrate the LTL3000/LTL3500 use the RL calibration target delivered with the instrument: 

 

RL calibration target. 

 

Calibrate the RL by following these steps: 

• Make sure the protection window underneath the instrument is clean. If necessary, clean it following 

the instruction described in section ‘Maintenance’. 

• Select ‘Calibrate’ from the main menu. 

• Type in the RL-calibration value printed on the calibration target sticker or scan the QR code on the 

calibration target by pressing ‘Scan from Calibrator’ (only LTL3500). 

• Place the calibration target under the LTL3000/LTL3500 (in the front) and press ‘Calibrate RL’ on the 

screen.  

 
Note: the pins on the calibration target must fit into the slots underneath the instrument. 
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• Wait for success confirmation. 

RL calibration is now done. 

 

Qd calibration 
Zero Qd calibration  

Normally, it is sufficient to make a reference calibration of the instrument prior to conducting measurements. 

However, if the instrument in rare occasions measures incorrectly it is recommended to do a zero calibration. 

To do a zero calibration follow these steps: 

• Make sure the protection window underneath the instrument is clean. If necessary, clean it following 

the instruction described in section ‘Maintenance’. 

• Select ‘Calibrate’ from the main menu. 

• Press ‘Qd Zero calibration’ on the screen. 

• Tilt the instrument backwards and make sure it is not pointing at anything within a few meters. 

• Press OK and wait for success confirmation. 

Important: Zero calibration must be followed by a Reference Qd calibration 

Reference Qd calibration 

Qd calibration can be done without performing a Zero Qd calibration first, but it is recommended to do the 

Zero Qd calibration also, at least at regular intervals e.g., once a week. 

The calibration can be verified by performing a Qd measurement on the Qd calibration target. If the reading 

is within a few values compared to the Qd value on the Qd calibrator, calibration is not required. 

Qd calibration requires the Qd calibration target. The instrument will warn about this fact before calibration. 

 

Qd calibration target. 

 

To calibrate the Qd follow these steps: 

• Make sure the protection window underneath the instrument is clean. If necessary, clean it following 

the instruction described in section ‘Maintenance’. 

• Select ‘Calibrate’ from the main menu. 

• Type in the Qd calibration value printed on the calibration target sticker. 
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• Place the LTL3000/LTL3500 fully back on the Qd calibration target, facing in the direction indicated. 

 

• Press ‘Calibrate Qd’ on the screen. 

• Wait for success confirmation. 

Qd calibration is now done. 
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Settings 

Select ‘Settings’ from the main menu to adjust various instrument settings from the list below. 

General 

The instrument will send out a short beep when a new measurement is done, and a long beep if there is an 

error. To turn the sound on or off just check the “Beep” box. If you also want the instrument to make a short 

sound as feedback to the touch display, check the box “Click Beep” 
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Power 

You can adjust certain power elements to save battery power: 

• Dim display: set timer for when the display light should dim (e.g., after 20 seconds) 

• Sleep time: set timer for when the instrument should switch to stand-by mode (e.g., after 2 minutes) 

• Off time: set timer for when the instrument should turn off automatically if not in use (e.g., after 2 

hours).  

 

Note: drag the curser all the way to the left to turn the function off. 

 

Time and date 

Adjust time and date linked to the measurements. 

 

Note: If the GLSS feature is activated on your instrument, time and date are automatically updated 

according to the selected time zone. 
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Regional 

You can adjust the format for how the instrument shows e.g., dates, numbers, temperature, and language. 

Select the relevant regional settings from the drop-down menu. 

 

 

Display 

Adjusting the light of the display by dragging the curser sideways.  

Note: it may drain the battery faster if the backlight is set high intensity. 
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Printer 

Activate or deactivate the automatic print functionality.  

If activated the instrument will automatically print out data after each measurement. Remember to turn the 

printer on and press ‘Connect printer’ in the instrument display in the actions menu (see Actions Menu 

section). 

If deactivated, the automatic printing is turned off. It is still possible to make ad-hoc prints of measurement 

data by selecting ‘Print’ in the Actions menu. 

 

User notes 

Customize the six quick notes that are available in the “Add note” screen. 
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About 

Information about your instrument e.g., instrument model, serial number, version number, most recent 

service date, date of last calibration. 

Swipe down to see more informations. 
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Actions menu 

When you have performed a measurement there are various actions you can do with the measurement. 

These are explained in this section. 

To activate the actions menu (after you have performed a measurement) press   at the top right corner on 

the screen (or press on the instrument handle), and this menu appears: 

 

Note: you can only use the actions in this menu after you have performed a measurement. 

 

Delete last measurement  

This action deletes the last measurement performed with the instrument. 

 

Print (optional feature – only LTL3500) 

This print action enables you to print data from the last measurement. 

If the printer is already connected to the instrument press ‘Print’ to print the measurement data. 

If the printer is not already connected to the instrument: 

• Turn the printer on 

• Press ‘Connect printer’ in the actions menu 

• Wait for the printer icon to turn on in the top status bar 

• Press ‘Print’ to print the measurement data 
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Macro camera (optional feature – only LTL3500) 

This action enables you to take a close-up photo of the markings. The size of the photo is: 

• Normal: width 27.5 mm / 1.08", height 15.5 mm / 0.61" 

• With wet night frame: width 33 mm / 1.30", height 18.5 mm / 0.73" 

 

How to take a photo: 

• Place the LTL3500 on top of the road marking 

• Turn the light on (press either RL or Qd or both on the screen) 

• Activate or deactivate autofocus (or tap on the screen where you want the autofocus point to be) 

• Pinch to zoom and drag to reframe the image (Optional) 

• Pinch to zoom and drag to reframe the image (Optional) 

• Press ‘Capture’ to take the photo 

• The photo is now added to your measurement. 
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Overview camera (optional feature – only LTL3500) 

This action enables you to take an overview photo of the surrounding area by the marking. 

How to: 

• Place the LTL3500 in the desired direction 

• Activate or deactivate autofocus (or tap on the screen where you want the autofocus point to be) 

• Pinch to zoom and drag to reframe the image (Optional) 

• Press ‘Capture’ to take the photo 

• The photo is now added to your measurement. 
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Add note (optional feature – only LTL3500) 

This action enables you to add a note to your measurement e.g., a comment about the condition of the 

marking or an explanation as to why the measurement value turned out as it did. 

How to: 

• Type the text of your note either by using the keyboard on the screen or choose one of the six

predefined quick notes. The quick notes can be edited in settings.

• Press ‘Save and close’ to finish and close the window. The text is now added as a note to your

measurement and a note icon is visible on the measurement display.
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Add 3rd party data (optional feature – only LTL3500) 

This action enables you to add a value for the 3rd party e.g., ‘skid resistance’ or ‘marking thickness’. 

How to: 

• Type a value (text and/or numbers) for the 3rd party variable. 

• Press ‘Save and close’ to finish and close window. The entered value will automatically be added to 

the measurement’s logfile. 
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 Add daylight contrast (optional feature – only LTL3500) 

With this action you can add a measurement of the surface next to the marking, for the instrument to 

calculate a daylight contrast value. 

Daylight contrast is an indication of the marking’s visibility at daylight compared to the surface’s visibility. 

How to: 

• Place the LTL3500 instrument on the surface right next to the marking. 

• Press ‘Measure’.  

• The instrument will now automatically calculate the daylight contrast value and added the data to 

your measurement. 
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GNSS (optional feature) 

If your LTL3000/LTL3500 is equipped with GNSS (Global Navigation Satellite System) it will show the 

measurement locations. GNSS make use of 4 satellite systems: BeiDou, Galileo, GLONASS and GPS.  

The measurement locations with measurement results can be viewed on Google Earth after downloading 

data to a computer.   

Note: GNSS cannot be expected to work indoors 

 

Nighttime retroreflected color (x,y) (optional feature) 

LTL3000/LTL3500 measure nighttime retroreflected color – CIE chromaticity - for white and yellow 
markings according to EN1436 and ASTM D6628.  

With this feature installed nighttime reflected color will automatically be measured and recorded in the log file 
for each measurement. 

When pressing  on the measurement screen (only available on LTL3500) then the graphic illustration 
below appears on the screen, showing where your measurement is situated on the color scale. This way you 
can detect if the road marking has the correct color at nighttime when retroreflected. 
 
  

 
 
Note: LTL3000 provides data for RL color but without the graphic illustration. 
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Sensors and cameras (only LTL3500) 

The LTL3500 instrument is equipped with various sensors and cameras. 

Temperature and humidity sensor: sensor that registers temperature and humidity in the surrounding 

environment. This data will automatically be linked to the measurement.  

IR surface sensor (optional feature): an infrared sensor placed underneath the instrument. The sensor 

registers the road surface temperature, and this data will automatically be linked to the measurement.  

Note: if the measurement is conducted on a surface with extra high reflection (e.g., water or broken 

glasses) the reading might be incorrect. 

Orientation sensors (optional feature): sensors that register the physical orientation of the instrument i.e. 

tilt (up/down), rotation (right/left), and heading (compass direction). This data will automatically be linked to 

the measurement. 

 

 

Macro camera (optional feature): an image sensor that is placed next to the Qd light source underneath 

the LTL3500 instrument. The camera can be activated/deactivated from the actions menu (see section 

‘Actions menu’). 

Overview camera (optional feature): an image sensor that is placed on the LTL3500 handle facing 

forward. The camera can be activated/deactivated from the actions menu (see section ‘Actions menu’). 
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Wet Night Frame (optional feature) 

The Wet Night Frame is an optional feature that enables you to perform measurements when it rains and 

capture the rain’s effect on the marking’s retroreflection.  

 

 

Wet Night Frame 

 

The wet night frame is mounted underneath the instrument in order to move the measurement field outside 

the horizontal base cover during continuous wet measurements - this elevates the instrument, and the 

measurement field is moved forward. 

How to mount the wet night frame: 

• Place the end of the wet night frame under the instrument and push the ‘legs’ up to fixate.  

• The wet night frame is now ready for use.  

 

• After use, dismount the wet night frame by reversing the above operations.   
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Battery 

The instrument is powered by a Li-Ion battery, which under normal use requires no maintenance. The battery 

is a standard Bosch Li-Ion battery model GBA 12V 3.0Ah. Rated 12 Vdc, 3.0Ah. 

 

Bosch Li-Ion battery delivered with the LTL3000/LTL3500. 

 

The battery is equipped with a thermal sensor that only allows charging within a range between 0ºC and 

45ºC (32ºF and 113ºF). This ensures long battery life.  

A substantial drop in obtainable measurements on a fully charged battery indicates that the battery is worn 

out and must be replaced. 

 

Insert the rechargeable battery on the side of the LTL3000/LTL3500.  

 

For your safety 

Do not expose the battery to heat or flames: Danger of explosion. Do not place the battery on a heater or 

expose to direct sunlight for long periods. 

The battery can be stored within a temperature range between -10°C to +60°C (14°F to 140°F), but we 

recommend storage between 0°C to +30°C (32°F to 86°F), due to lifetime considerations of the battery. 

Allow a warm battery to cool before charging.  
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When handling or storing the battery take special care to avoid possible short circuiting the battery contacts. 

Do not insert the battery in the charger if the battery is cracked. Using a damaged battery may result in 

electric shock or fire. 

See further details in the battery user guide. 

Safety precautions: 

• The battery should be protected against impact. Do not open the battery.

• Store the battery in a dry and clean place.

• Due to environmental protection do not dispose the battery with household waste.

Battery charger 

A battery charger is provided as a standard accessory for charging the battery from the mains. The battery 

charger comes in two models: 

• Bosch AL1130CV, 230V AC, 50/60 Hz

• Bosch BC330 Fast Charger, 120V AC, 60 Hz

The battery will be fully charged in approx. 1hour and 15 minutes (3Ah battery). 

Due to the intelligent charging method, the charging condition of the battery is automatically detected, and 

the battery is charged with the optimum charging current, depending on battery temperature and voltage. 

To recharge the battery, first make sure that the LTL3000/LTL3500 is turned off, remove the battery from the 

handle and insert it in the charger. Make sure the battery and battery charger are clean and dry before and 

during charging takes place. 

The battery charger will during charging give the following information: 

Charger AL1130CV 

• If the green indicator light is ‘on’, the charger is plugged in, but the battery is not inserted, or the

battery is fully charged and is being trickle charged.

• If the green indicator light is ‘flashing’, the battery is being fast charged. Fast-charging will

automatically stop when the battery is fully charged.

Note: The rapid-charging procedure is only possible when the battery temperature is within

the allowable charging temperature range (see below).

• If the red indicator light is ‘flashing’, the battery cannot accept a charge. The battery may be defect

or the contacts of the charger or battery are contaminated. Clean the contacts of the charger or

battery and check. Change the battery is no solution can be found.

• If the red indicator light is ‘on’, the temperature of the battery is not within the allowable charging

temperature range. As soon as the allowable charging temperature range is reached, the battery

charger automatically switches to rapid charging.

Charger BC330 

• If the green indicator light is ‘off’, the charger is not receiving power from power supply outlet.

• If the green indicator light is ‘on’, the charger is plugged in, but the battery is not inserted, or the

battery is fully charged, or the battery is too hot or cold for fast charging. The charger will

automatically switch to fast charging once a suitable temperature is reached.
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• If the green indicator light is ‘flashing’, the battery is being fast charged. Fast charging will

automatically stop when the battery is fully charged.

For your safety 

Read all instructions. Failure to follow all instructions listed below may result in electrical shock, fire and/or 

serious injury. 

• The battery and the charger are specifically designed for use in conjunction with one another.

Charging should be done only with the charger delivered with the instrument.

• Protect the battery from rain and moisture. The penetration of water in a battery charger increases

the risk of electric shock.

• Do not insert battery pack in charger if battery is cracked. Using damaged battery may result in

electric shock or fire.

• Do not disassemble charger or operate the charger if it has received a sharp blow, been dropped or

otherwise damaged in anyway. Incorrect reassembly or damage may result in electric shock or fire.

• Keep the battery charger clean. Contamination may cause the danger of electric shock.

• Check the battery charger, cable and plug each time before using. Do not use the battery charger

when defects are detected. Do not open the battery charger yourself and have it repaired only by

qualified personnel using original spare parts. Damaged battery chargers, cables and plugs increase

the risk of electric shock.

• Do not operate the battery charger on easily inflammable surfaces (e.g. paper, textiles, etc.) or

combustible environments. There is danger of fire due to the heating of the battery charger during

charging.

• Do not store battery in charger. Storing the battery in the charger over a long period of time could

lead to battery damage and fire.

• See further details in the charger user guide.

Practical advice 

With continuous or repetitive charging cycles without interruption, the charger can warm up. This is of no 

consideration and does not indicate a technical defect of the unit. 

USB connection 

The LTL3000/LTL3500 is featured with an USB port for connection to a USB memory stick when you want to 

transfer measurement data. The USB port is placed on the side of the instrument above the battery slot.  

Only use a FAT32-formated USB memory stick. Other file formats are not supported. If your USB stick is not 

working, reformat it and select ‘FAT32’ as file system. 
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Maintenance 

 

Service: 

Regular service every 24 months is recommended. The instrument’s last service date can be seen in the 

‘About’ section in the settings menu. A spanner icon  will appear in the top status bar when it is time for 

service. 

Service on the LTL3000/LTL3500 instrument must be done by DELTA or DELTA trained personal. All spare 

parts (except for battery and charger) must be supplied only by DELTA. 

General care: 

The LTL3000/LTL3500 is constructed for outdoor use in fair weather conditions. The retroreflectometer can 

withstand moist weather, but caution must be taken against rain or splashes and dirt from traffic. Even 

though it is a robust instrument, it is also an optical instrument and must be handled with care: 

• Avoid exposing the instrument to high mechanical shocks and vibrations. 

• Avoid exposing the instrument to rapidly changing temperatures. 

• When not in use, store the instrument in its case in a clean and dry environment. 

When the instrument is not in use, turn off the instrument and fold the screen cover down to protect the touch 

screen. If the battery is not properly turned off, it will deplete the battery during storage. 

You may clean the LTL3000/LTL3500 instrument and the touch screen using a soft, clean linen cloth with 

mild detergent. 

Protection window: 

The protection window is accessible from underneath of the instrument. The protection window is coated with 

a high-efficiency anti-reflection coating. Take care not to damage this coating when cleaning. Compressed 

air or a fine brush can be used for removing loose particles/dust. If this is not sufficient the window should by 

cleaned using a soft paper tissue or cloth and some window cleaning liquid. 

Battery: 

A substantial drop in obtainable measurements on a fully charged battery indicates that the battery is worn 

out and must be renewed. 

For your safety: 

Do not expose the battery to heat or flames: Danger of explosion. Do not place the battery on a heater or 

expose to direct sunlight for long periods. 

The battery can be stored within a temperature range between -10°C to +60°C (14°F to 140°F), but we 

recommend storage between 0°C to +30°C (32°F to 86°F), due to lifetime considerations of the battery. 

Allow a warm battery to cool before charging. When handling or storing the battery take special care to avoid 

possible short circuiting the battery contacts. 

See further details in the battery user guide. 

Safety precautions: 
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• The battery should be protected against impact. Do not open the battery.  

• Store the battery in a dry and clean place. 

• Due to environmental protection do not dispose the battery with household waste.  

Battery charger: 

Keep the battery charger clean by blowing compressed air on charger vents and wiping the charger housing 

with a damp cloth. Contamination may result in electric shock or fire. Make sure the battery charger is 

unplugged before cleaning it. 

 

Calibration target: 

To make sure that the calibration of the retroreflectometer is correct it is important that the surface on the 

calibration target is clean and undamaged. Be careful not to touch the calibration target (white side). 

When not in use, keep the calibration target protected in the box, in which it has been delivered. 

If the surface is stained, scratched, or broken the calibration target must be replaced. A replacement 

calibration reference can be purchased from DELTA. 

In general, DELTA recommends changing the calibration target every two years to ensure that the target 

always provide correct calibrations. 
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Appendix A: Specifications 

General characteristics 
Measurement geometry and optical characteristics 

Illumination angle ............................................................................................................................... 1.24º 

Observation angle .............................................................................................................................. 2.29º 

Equivalent observer distance ............................................................................................................ 30 m 

Observation angular spread  ........................................................................................................... ±0.17º 

Type 30m CEN 

Illumination angular spread horizontal ............................................................................................... 0.33º 

Illumination angular spread vertical ................................................................................................... 0.17º 

Field of measurement: 

Width .................................................................................................................................. 50 mm (2 inch) 

Length (typ.) .................................................................................................................. 180 mm (7.1 inch) 

RL range (mcd·m-2·lx-1) ................................................................................................................... 0-4000 

Qd range (mcd·m-2·lx-1) - optional .................................................................................................... 0-318 

Nighttime chromaticity coordinates (x,y) according to - optional .................. ASTM E 2367 and CIE 1931 

Location position system (GNSS) 

Latitude / Longitude Format ............................................................................................ Decimal degrees 

Datum ........................................................................................................................................... WGS 84 
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Electrical characteristics 
Pollution Degree: ..................................................................................................................................... 2 

Overvoltage Category: .............................................................................................................................. I 

Battery supply: ................................................................. Rechargeable and replaceable 12V/3Ah Li-ion 

Supply current, full load: ........................................................................................................................ 1A 

 

External charger: ..................................................................... Mains voltage 230 V/50 Hz or 120V/60Hz 

Charge time (3Ah battery): .............................................................................. approx. 1 hour 15 minutes 

Other 

Data memory:  ................................................................................................................................... 8 GB  

Data transfer ................................................................................................................. USB memory stick 

 

Environmental specifications 
Operation temperature:................................................................................ 0°C to +60°C / 32°F to 140°F 

Storage temperature: ............................................................................... -10°C to +60°C / 14°F to 140°F 

Recommended storage (due to lifetime considerations of the battery): ........ 0°C to +30°C / 32°F to 86°F 

Relative Humidity: ........................................................................................ 20% - 85%, Non-condensing 

Altitude: .................................................................................................................... 4,000 m / 13,000 feet 

 

Instrument dimensions 
LTL3000 Length: .......................................................................................................... 420 mm / 16.5 inch 

LTL3500 Length: .......................................................................................................... 420 mm / 16.5 inch 

Width: ............................................................................................................................. 150 mm / 5.9 inch 

LTL3000 Height: .......................................................................................................... 300 mm / 11.8 inch 

LTL3500 Height: ............................................................................................................. 280 mm / 11 inch 

LTL3000 Weight: ............................................................................................................. 4.7 kg / 10.4 lbs. 

LTL3500 Weight: ............................................................................................................. 5.6 kg / 12.3 lbs. 
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Regulatory compliance 
EU: 

EMC (LTL-3000): ........................................................................................ EN 301 489-19 V2.1.1 (2019) 

Radio (LTL-3000): ............................................................................................... EN 303 413 V1.1.1:2017 

EMC (LTL-3500): .............................................. EN 301 489-19 V2.1.1:2019; EN 301 489-17 V3.2.4:2020 

Radio (LTL-3500): ..................................................... EN 303 413 V1.1.1:2017; EN 300 328 V2.2.2:2019 

Safety: ........................................................ IEC 61010-1:2010, AMD1:2016; EN 61010-1:2010+A1:2019 

USA: 

EMC: ................................................... FCC 47 CFR Part 15B (class B). Contains FCC ID 2AIG4-MOD1 

Canada: 

EMC: ...................................................................... ICES 003:2016 (Class B). Contains IC 21541-MOD1 
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Appendix B: Safety symbols and model identification 

 

Below are explanations of symbols related to safety which are used on the LTL3000/LTL3500 equipment: 

 

CE mark – indicates conformance with the essential requirements of the directive  

 

Dispose of the instrument in compliance with local regulations for the disposal of 
electronic equipment. Do not put in domestic waste. 

 

Attention, see the instructions for use 

 

Universal Serial Bus (USB), port/plug 

 

Label/marking for model identification: 
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Appendix C: Delivery  

 
The LTL3000 instrument is delivered with the below items:  
 
 
 

 
 
1. Carrying case  
2. LTL3000 instrument including battery  
3. Battery charger  
4. Spare battery  
5. Qd calibration reference (optional) 
6. RL calibration reference 
7. DANAK accredited calibration certificate (not shown) 
 
The LTL3000 user manual can be located on the following weblink: 
https://roadsensors.madebydelta.com/products/ltl3000 
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The LTL3500 instrument is delivered with the below items: 

1. Carrying case
2. LTL3500 instrument including battery
3. Battery charger
4. Spare battery
5. Printer (optional)
6. Qd calibration reference (optional)
7. Wet night frame (optional)
8. RL calibration reference
9. DANAK accredited calibration certificate (not shown)

The LTL3500 user manual can be located on the following weblink: 
https://roadsensors.madebpydelta.com/products/ltl3500  
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