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1. INTRODUCTION

This digital inspection training system aims to train Indiana
Department of Transportation (INDOT) inspectors to inspect
asphalt pavement construction. Inspectors can access the inspec-
tion instructions through a construction process-based approach or
a pay item-based approach. The inspection guidance is developed
using data and information from INDOT’s Standard Specification
(INDOT, 2024b), Manual for Frequency of Sampling and
Testing and Basis for Use of Materials (INDOT, 2025), General
Instructions to Field Employees (INDOT, n.d.), Standard
Drawings (INDOT, 2024a), risk-based check items developed
in previous JTRP projects (SPR 4002 [Xu et al., 2019] and SPR
4422 [Cai et al., 2020]), INDOT training materials, and rele-
vant external references from Federal Highway Administration
(FHWA), state transportation agencies, and reports of National
Cooperative Highway Research Program (NCHRP) projects.

The system is implemented through a Web platform. It serves
as a training tool for novice inspectors and a quick reference for
experienced inspectors seeking up-to-date specifications and
guidelines. It contains many features as follows.

1.1 Feature #1: Check Items

This feature offers Web pages that guide users on what to
inspect, why to inspect, and how to inspect. These web pages
are:

® Linked to two complementary views:

— Pay item, following inspection practices that ensure con-
tractor work is inspected and compensated per pay items and
standards.

— Construction process, reflecting the typical sequence of field
operations that align with inspection workflows.

® Enhanced with hyperlinks to source references and figures to
improve user’s understanding and comprehension.

1.2 Feature #2: Pay Item-Based Approach and Construction
Process-Based Approach

This feature provides two search approaches that guide users
to access the check item pages. Both approaches use a cascade
search structure as follows:

¢ Pay Item-Based Approach: Pay Item — Construction Process
— Check Items

® Construction Process-Based Approach: Construction Process
— Pay Item — Check Items

1.3 Feature #3: Material Requirements and Frequency for
Sampling and Testing

This feature provides interactive buttons that link check
items to relevant documents, including:

® Material requirement subsections of the Standard
Specifications (INDOT, 2024b), specifying required materials
and the corresponding acceptance criteria

® Selected pages from the Manual for Frequency of Sampling
and Testing and Basis for Use of Materials (INDOT, 2025),

outlining the minimum schedule necessary to satisfy the
requirements for acceptance samples and tests

1.4 Feature #4: Construction Pitfalls and Remedies

This feature links check items to construction pitfalls
and remedies to address them in asphalt pavement projects.
Information of construction pitfalls is organized into pitfall
description, preventive actions, quality indicators, correc-
tive actions, consequences of noncompliance, and pavement
performance issues. Construction pitfalls:

® Include the riskiest areas identified by INDOT engineers,
including surface preparation, milling, tack coat application, tem-
perature control for hot-mix asphalt (HMA) course placement,
paving, compaction, and smoothness.

® Are enhanced with hyperlinks to source references and figures
to improve user’s understanding and comprehension.

1.5 Feature #5: Calculator

This feature provides an easy-to-access tool for field
calculations.

2. USE GUIDE

This section provides guidance for users to use the training
system.

To access the application, open a modern Web browser on
a desktop, laptop, or mobile device, and navigate to https://
indot-digital-inspection-system.netlify.app/ (the website is sub-
Jject to change when INDOT implements the system).

The homepage is shown in Figure 2.1. It highlights the
system’s core functions—Pay Item-Based Approach and
Construction Process-Based Approach (Feature #2) and
Material Requirements and Frequency for Sampling and Testing
(Feature #3)—organized under each Standard Specification
(INDOT, 2024b) section.

Each page has a top navigation bar that includes three but-
tons: Home, Construction Pitfalls and Remedies, and Tools
(Calculator), along with a Search Box for quick Check Item
lookup.

The subsections will first present two approaches for access-
ing check item pages followed by an explanation of how to nav-
igate information related to construction pitfalls and remedies,
search check items by keyword, access material requirements
in the Standard Specifications (INDOT, 2024b), and locate rel-
evant information in the Manual for Frequency of Sampling and
Testing and Basis for Use of Materials (INDOT, 2025). Links
to external references and the calculator feature will also be
introduced.

2.1 Pay Item-Based Approach

This method uses a cascade search structure: Pay Item —
Construction Process — Check Items. It is best used when
you already know the pay item associated with the check items
of interest.
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0 INDOT Digital Inspection Training System

Division 400 Asphalt Pavements and Section 306 Milling Feature #4 Check Item Lookup

Feature #5
Click on the section you want to search:
| ‘Section 401 - QC/QA HMA Pavement
Section 401 - QC/QA HMA Pavement
Section 402 - HMA P: t ifi, i i
= wem - Selected Standard SpecificatiorSection Pom— — -
e Of more courses of ase. or surface on prepare
Section 404 - Seal Coat
Section 405 - Prime Coat Feature #2 Search by Construction Process
Section 406 - Tack Coat BsercHT oy, B er

Section 407 - Dust Palliative

Materials and Tests
Section 408 - Sealing or Filling Cracks and Joints

Section 409 - Equipment Material Requirements

Section 410 - QC/QA HMA - SMA Pavement Feature #3 ETeqUency ot Sempliia snd Tesig M

Section 411 - Warranted Micro-Surfacing

Section 412 - Fog Seal
Section 414 - Ultrathin Bonded Wearing Course, Warrented

Section 306 - Milling

Figure 2.1 Home Page and Top Navigation Bar.

Step-by-step instructions: Step 5. Select the construction process (e.g., Paving) you

) want to view (Figure 2.4). (Note: The image is clickable.)
Step 1. Open the Home Page (Figure 2.1).

Step 2. Locate the Standard Specification Section (INDOT,
2024b; e.g., Section 401—QC/QA HMA Pavement) the pay elseiacuoyie

item belon gS to. Construction Process Involved in Pay Item 401-000004 QC/QA-HMA, 2, 58H, SURFACE, 9.5 mm

. ” . . Click on the construction process for which you want to find applicable check items:
Step 3. Click the “Search by Pay Item” button (Figure 2.2). == >

Division 400 Asphalt Pavements and Section 306 Milling
ik on the section you want to search: Selected section
Secton 41 - QCQA KA Povoment.

Transport

Sactioh 401 - QC/QA HMA Pavement
Soction 402-HA Pavemant

Itermediate
Soction 404 - SastCoat

Click it to select a section founsanons Applicable

construction E>

process

Socton 408 Tock Coat

Click it to “Search >

by Pay ltem”
o 100 Soatn 1 Pl Ciects G bt Materials and Tosts Preparing Subgrade Sealant Application  Loading Mixture onto Paver
Socton 409 Equoment .
Socton 410 GCOAHMA - SHA Pavement B §
Secton 411 - Wrrartd Mo Surtacing Click it to view
check items
Secton 412 Fop Sl

related to paving

Soction 414 - Usrahin Bandd Wearng Course, Warertod

Paving Compaction Joint Adhesive Application
Figure 2.2  Selection of Section 401 and Use of the “Search by Pay

Figure 2.4 Selection of a Construction Involved in Pay Item
Item” Button.

401-000004.

5 5S§er “sggli:cﬂ;ae pgag’ item (?F.gl,\?m_Oc(l)O(iquE/%g-Il_)IMf?: Step 6. A list of applicable check items will appear
) JOH, » 9-5 mm (TON)) and click the “Submi (Figure 2.5). Click the check item (e.g., 401-013 Weather
button (Figure 2.3). Lo . .

Limitations) you wish to view.

Section 401 QC/QA HMA Pavement

Search by Pay Item

Selected pay item  Selected construction stage
Click on the pay item you want to find applicable check items:
[=Selects Pay e =5 Applicable Check Items for Pay Item 401-000004 GC/QA-HMA, 2, 58H, SURFACE, 9.5 mm during Paving
=Selecta Rey Hems= 2 Click on the check item you want to explore in detall:
1401-000001 | QC/QA-HMA, 2, 58S, SURFACE, 9.5 mm (TON) TR G
ransport and Placement
401-000002 | QC/QA-HMA, 3, 58S, SURFACE, 9.5 mm (TON) R

Paver Operation
‘Segregation, Fiushing, and Bleeding

401-000003 | QC/QA-HMA,
401-000004 | QC/QA-HMA,

S, SURFACE, 9.5 mm (TON)
'SURFACE, 9.5 mm (TON) Click it to view

0

401-000005 | QC/QA-HMA, , SURFACE, 9.5 mm (TON) Check Iltem 40+ IZ:} 01

401000006 | QC/QA-HMA, 4, 58H, SURFACE, 9.5 mm (TON) 013 Weather :‘:‘:""EI:';“‘;:Q e e

401-000007 | QC/QA-HMA, 2, 58E, SURFACE, 9.5 mm (TON) Limitation [ Matera i Frontof Paver Screed

401-000008 | QC/QA-HMA, 3, 58E, SURFACE, 9.5 mm (TON) | E2VerEiTniel FRales KON S ED O " o
"0 e I fRollers <j Applicable check items

401-000009 | QC/QA-HMA, 4, 58E, SURFACE, 9.5 mm (TON)

Safety Edg
401-000010 | QC/QA-HMA, 2, 58S, SURFACE, 12.5 mm (TON)

401-000011 | QC/QA-HMA, 3, 58S, SURFACE, 12.5 mm (TON)
401-000012 | QC/QA-HMA, 4, 58S, SURFACE, 12.5 mm (TON)
401-000013 | QC/QA-HMA, 2, 58H, SURFACE, 12.5 mm (TON)
401-000014 | QC/QA-HMA, 3, 58H, SURFACE, 12.5 mm (TON)
401-000015 | QC/QA-HMA, 4, 58H, SURFACE, 12.5 mm (TON)
401-000016 | QC/QA-HMA, 2, 58E, SURFACE, 12.5 mm (TON)
401-000017 | QC/QA-HMA, 3, 58E, SURFACE, 12.5 mm (TON)
401-000018 | QC/QA-HMA, 4, 58E, SURFACE, 12.5 mm (TON)
401-000019 | QC/QA-HMA, 2, 58S, INTERMEDIATE, 9.5 mm (TON) "

Figure 2.5 Selection of a Check Item for Pay Item 401-000004
Figure 2.3  Selection of a Pay Item Under Section 401. During Paving.
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Step 7. The selected Check Item Page will open (Figure 2.6).

Note: To view check items for a different pay item, repeat
the process starting from Step 4 by selecting a new pay item and
construction process.

L Y —

Check Item 401-013: Weather Limitations

Gheck Question

Purpose

To o pertomanceoss of A
crocking (DT S AP 2921)

Gheck Points
. Ly e Contm tht i A courss of s than 138 s i wero placd
b Terper Haia

Construction Pitfalls

Inspection Equipment
(T roqur rspacton squprmentw b sociton t 3 e tme )

References

INDOT o APAL (2021) NDOT Certie Aspi Techian Progtom 2021

Figure 2.6 Check Item 401-013: Weather Limitations.

2.1.1 Check Item Page
The content of the Check Item Page includes:

® Check question: Explains what to check

® Purpose: Explains why to check

® Check points: Explains how to check

Standard drawings (if applicable)

Construction pitfalls (if applicable)

Inspection equipment (Planned for future extension)
References (if applicable)

Check Item 306-004 (Transverse Vertical Face) serves as an
example that contains all the sections, and the screenshot of the
page is shown in Figure 2.7.

<:| Check Questions
<3 Purpose

<3 Check Points

: @ Standard Drawings

<3 Construction Pitfalls
<3 Inspection Equipment
<:| References

Figure 2.7 Check Item 306-004: Transverse Vertical Face.

2.2 Construction Process-Based Approach

This method uses a cascade search structure: Construction
Process — Pay Item — Check Items. It is best used when
you are sure about the construction process associated with the
check items of interest.

Step-by-step instructions:

Step 1. Open the Home Page.
Step 2. Locate the Standard Specification Section (e.g.,
Section 406—Tack Coat) the pay item belongs to.

Step 3. Click the “Search by Construction Process” button
(Figure 2.8).

Division 400 Asphalt Pavements and Section 306 Milling
ilck on the section you wan 1o search:

Selected section
Soctn 101 OGO 1A Povern

Soctioh 406 - Tack Coat

Click it to select a section e

Socton 402 HAUA Pavomant

Socton 405 Prera Cot Sescnty Gonsincaon Prcess
o ﬁ Click it to “Search by

Sucn 07-Ount Pl i d
Materiols and Tosts Construction Process”

Secton 108 - Seaing o Filing Crock and Jorts

Secton 100- Equoment

Secton 110- GCGA KA - SHA Pavemant Frequens

Section 41 - Waranted Mco-Surtecng

Sechon 412-Fog Seal

Saction 300- kg

Figure 2.8 Selection of Section 406 and Use of the “Search by
Construction Process” Button.

Step 4. Select the construction process (e.g., Surface
Preparation) you want to view (Figure 2.9). (Note: The image
is clickable.)

Section 406 Tack Coat

Search by Construction Process
Click on a construction process to find applicable pay items.

HMA Surface Course

Design Surface Preparation

Emulsion Application

Figure 2.9 Selection of a Construction Process Under Section 406.

Step 5. Select the pay item (e.g., 406-05521 ASPHALT
FOR TACK COAT (SYS)) and click the “Submit” button
(Figure 2.10).

Selected construction stage

Applicable Pay Items during Surface Preparation
Click on the pay item you want to find applicable check items:

~Select a Pay tem-- ~| Submit
~Select a Pay ltem—- B st
406-05520 | ASPHALT FOR TACK COAT (TON) AT

<::I Applicable pay items
Click a pay item [ ISR IEaw

Figure 2.10 Selection of a Pay Item During Surface Preparation.

Step 6. A list of applicable check items will appear
(Figure 2.11). Click the check item (e.g., Check Item 406-003
Tack Coat — Dry Surface) you wish to view.

Selected pay item

{

Applicable Check Items for Pay Item 406-05521 ASPHALT FOR TACK COAT during Surface Preparation

Selected construction stage

Click on the check item you want to explore in detail:

406-002 | Tack Coat - Surface Free of
406-003 | Tack Coat - Dry Surface

i)

Click it to view Check Item406-003 TackCoat —Dry Surface

Figure 2.11 Selection of a Check Item for Pay Item 406-05521
During Surface Preparation.

<:| Applicable check items
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Step 7. The selected Check Item Page will open (Figure 2.12).

Note: To view check items for a different construction pro-
cess, repeat the process starting from Step 4 by selecting a new
construction process and pay item.

) oot igital Inspection Training System

Home Construction Pitfalls & Remedies Tools -

[check item 406-003: Tack Coat - Dry Surface

Check Question

Figure 2.12 Check Item 406-003: Tack Coat—Dry Surface.

2.3 Construction Pitfalls and Remedies

This subsection describes how to access the information
related to construction pitfalls and remedies, followed by an
overview of the construction pitfalls page.

2.3.1 Risky Areas Navigation

The following instructions guide you in navigating infor-
mation related to construction pitfalls and remedies for various
risky areas using the sidebar on the left side of the page.

Step-by-step instructions:

Step 1. Open the Home Page.

Step 2. Click the “Construction Pitfalls & Remedies” but-
ton in the top navigation bar.

Step 3. The default page (Figure 2.13) displays information
on surface preparation. You can navigate different risky areas
using the sidebar, for example, tack coat application.

Top navigation bar

INDOT Digital Inspection Training System

Surface Preparation

Surface Preparation

Milling Construction Pitfalls

The surface to be overlaid with the HMA mixture was not
Tack Coat Application

Temperatures For HMA Course
Sidebar )| ™

Paving

Preventive Actions

Preventive Actions

Propery treat the subgrade in accordance with SS 207
Compaction
Property mill, rubblize, crack, or seat the existing surface befor

e Fill cracks and remove all abjectionable of foreign materials frc
Apply a prime coat to rubblized concrete pavements in accord:

Apply a tack coat properly to asphalt surfaces and the contact
other structures in accordance with Section 406

Figure 2.13 Risky Areas Navigation Using the Sidebar.

2.3.2 Construction Pitfalls Page
The Construction Pitfalls Page includes the following contents:

® Preventive actions: Explains measures to avoid the pitfall.

® Quality indicators and corrective actions: Describes how to
identify signs of deficient construction work and take corrective
actions to prevent issues.

® Consequences of non-compliance and pavement performance
issues: Explains potential impacts on pavement performance.

® References (if applicable)

Construction Pitfalls Page - Tack Coat Application serves as
an example, shown in Figure 2.14.

Tack Coat Application

<:l Construction Pitfall

T <:| Preventive Actions

Quality Indicators and
Corrective Actions

Consequences of NorCompliance
and Pavement Performance Issues

<:I References

Figure 2.14 Construction Pitfall: Tack Coat Application.

2.4 Search by Keyword

This method uses keyword matching across the check item
ID, title, and content to help you locate specific check items.
It is best used when you know the check item ID or have an
approximate keyword.

Step-by-step instructions:

Step 1. Open the Home Page.

Step 2. Click the search box in the top navigation bar.

Step 3. Enter a keyword, term (e.g., compaction), or check
item ID (e.g., 402-030) into the search box.

Step 4. A list of matching check items will appear
(Figure 2.15). Click the check item you wish to view.

) compaction| 2 402-030|
401-034 Compaction Condition | 402-030 HMA Compaction [ ]

402-046 Compaction at Low 402-030 Roller Operation -
Temperatures - Density Control Displacement, Cracking, and
Shoving Restrictions

402-034 Compaction Equipment -

Speed Limits 401-030 Sealing Joint

402-036 Compaction Operations - 402-001 Transport and Placement

Sequence;and Pass Overiap 402-002 Quality Control Plan - Safety

402-040 Compaction Operation - Edge

Wheel Moisture =

3 402-003 Design Mix Fomula

402-030 HMA Compaction v 402-004 Equipment for HMA v

Figure 2.15 A List of Matching Check Items Using “Search by
Keyword” Method.
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Step 5. The selected Check Item Page will open (Figure 2.16).

(@) oOT Dt nspection Traing System eme coemcton 5.

Check Item 402-030: HMA Compaction

Construction Pittalls

Figure 2.16 Check Item 402-030: HMA Compaction.

2.5 Accessing Material Requirements in the Standard
Specifications!

This subsection provides guidance on how to access the mate-
rial requirement subsections of the Standard Specifications’,
according to the applicable section.

Step-by-step instructions:

Step 1. Open the Home Page.

Step 2. Locate the Standard Specification Section (INDOT,
2024b; e.g., Section 411—Warranted Micro-Surfacing) you
wish to view.

Step 3. Click the “Material Requirements” button
(Figure 2.17).

Section 411 - Warranted Micro-Surfacing

Fumishing materials and the piacement of warranted micro-surfacing

Search by Construction Process

Search by Pay Item

Materials and Tests

Material Requirements

Frequency of Sampling and Testing Manual

Figure 2.18 Accessing the Selected Pages From the Manual for
Frequency INDOT, 2025), With Relevant Information Highlighted in
Yellow.

2.7 Links to External References

Links to external references are included in Check Item and
Construction Pitfalls & Remedies pages.

Step-by-step instructions:

Step 1. Open a Check Item page (e.g., Check Item 401-022 —
Finished Thickness)

Step 2. Click the in-line citation

Step 3. The corresponding reference will be highlighted.
(Figure 2.19)

Section 411 - Warranted Micro-Surfacing

Furnishing materials and the placement of warranted micro-surfacing

Search by Construction Process

Search by Pay Item

Materials and Tests

Material Requirements [:>

Frequency of Sampling and Testing Manual

Figure 2.17  Accessing Material Requirement Subsection in Section 411.

2.6 Accessing Relevant Information in the Manual for
Frequency of Sampling and Testing and Basis for Use of
Materials?

This subsection provides guidance on how to access rele-
vant information from the Manual for Frequency of Sampling
and Testing and Basis for Use of Materials (INDOT, 2025),
according to the applicable Standard Specification' section.

Step-by-step instructions:

Step 1. Open the Home Page.

Step 2. Locate the Standard Specification' Section (e.g.,
Section 411 — Warranted Micro-Surfacing) you wish to view.

Step 3. For Frequency of Sampling and Testing, click
the “Frequency for Sampling and Testing Manual” button
(Figure 2.18).

o The corresponding reference will be highlighted

Figure 2.19 Highlighting the Associated Reference by Clicking the
In-Line Citation.

Step 4. Click the highlighted reference (which contains a
hyperlink) to open the relevant document (Figure 2.20).

Figure 2.20 Accessing Relevant Materials Via Reference Links.
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2.8 Calculator

This subsection provides basic instructions for using the
built-in calculator, which supports simple arithmetic operations
for inspection.

2.8.1 Example: Estimating the Amount of Asphalt Needed for
a Patch Repair

You’re inspecting a patch repair area and need to estimate the
amount of asphalt (in ton) required. The formula is:

Volume (ft3) = Length (ft) x Width (ft) x Thickness (ft)

Then multiply by the unit weight of asphalt (e.g., 145 Ib/ft3)
and divide by 2,000 to convert to tons.

Given:

® [ength =12 ft

® Width =8 ft

® Thickness = 0.33 ft (4 in.)

® Unit weight of asphalt = 145 1b/ft3
® 1 ton=2,0001b

Steps using the calculator:

Press 12

Press *

Press 8

Press *

Press 0.33

Press = — Result: 31.68 (cubic feet of asphalt)
Press *

Press 145

Press = — Result: 4593.6 (pounds)
Press /

Press 2000

Press = — Final result: 2.3 tons

Result:

Approximately 2.3 tons of asphalt are needed for this patch
repair (Figure 2.21).

12*8*.33*145/2000

@ -

Figure 2.21 Calculation Example (Intermediate Results are Omitted).

REFERENCES

Cai, H., Jeon, J., Xu, X., Zhang, Y., & Yang, L. (2020). Automating the
generation of construction checklists (Joint Transportation Research
Program Publication No. FHWA/IN/JTRP-2020/23). Purdue
University. https://doi.org/10.5703/1288284317273

Indiana Department of Transportation. (2024a) Standard drawings. https://
www.in.gov/dot/div/contracts/standards/drawings/sep24/sep.htm

Indiana Department of Transportation. (2024b). Standard specifications.
https://www.in.gov/dot/div/contracts/standards/book/sep23/sep.htm

Indiana Department of Transportation. (2025). General instructions
to field employees. https://www.in.gov/dot/div/contracts/standards/
GIFE/GIFEindex.html

Indiana Department of Transportation. (n.d.). Manual for frequency of
sampling and testing and basis for use of materials. https://www.
in.gov/indot/doing-business-with-indot/files/frequency-manual.pdf

Xu, X., Zhang, Y., Yuan, C., Cai, H., Abraham, D. M., & Bowman, M.
D. (2019). Risk-based construction inspection (Joint Transportation
Research Program Publication No. FHWA/IN/JTRP-2019/06).
Purdue University. https://doi.org/10.5703/1288284316916

Joint Transportation Research Program Technical Report FHWA/IN/JTRP-2025/28 9


https://doi.org/10.5703/1288284317273
https://www.in.gov/dot/div/contracts/standards/drawings/sep24/sep.htm
https://www.in.gov/dot/div/contracts/standards/drawings/sep24/sep.htm
https://www.in.gov/dot/div/contracts/standards/book/sep23/sep.htm
https://www.in.gov/dot/div/contracts/standards/GIFE/GIFEindex.html
https://www.in.gov/dot/div/contracts/standards/GIFE/GIFEindex.html
https://www.in.gov/indot/doing-business-with-indot/files/frequency-manual.pdf
https://www.in.gov/indot/doing-business-with-indot/files/frequency-manual.pdf
https://doi.org/10.5703/1288284316916

About the Joint Transportation Research Program (JTRP)

On March 11, 1937, the Indiana Legislature passed an act which authorized the Indiana State Highway
Commission to cooperate with and assist Purdue University in developing the best methods of improving
and maintaining the highways of the state and the respective counties thereof. That collaborative effort
was called the Joint Highway Research Project (JHRP). In 1997 the collaborative venture was renamed as
the Joint Transportation Research Program (JTRP) to reflect the state and national efforts to integrate the
management and operation of various transportation modes.

The first studies of JHRP were concerned with Test Road No. 1 —evaluation of the weathering characteristics
of stabilized materials. After World War II, the JHRP program grew substantially and was regularly
producing technical reports. Over 1,600 technical reports are now available, published as part of the JHRP
and subsequently JTRP collaborative venture between Purdue University and what is now the Indiana
Department of Transportation.

Free online access to all reports is provided through a unique collaboration between JTRP and Purdue
Libraries. These are available at docs.lib.purdue.edu/jtrp/.

Further information about JTRP and its current research program is available at engineering.purdue.edu/JTRP.
About This Report

An open access version of this publication is available online. See the URL in the citation below.
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