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Time Topic Speakers Moderator

08:00 AM — ISIC Track 01 - Dr. George K. Chang Dr. George K. Chang

08:30 AM Introduction and (Transtec-Terracon) (Transtec-Terracon)
Overview

08:30 AM — ISIC Track 02 - Rebecca Embacher Dr. George K. Chang

09:30 AM " U X:1Ue 6 | (MnDOT) (Transtec-Terracon)

Material Delivery
Management System

(MDMS)
09:30 AM — ISIC Track 03 - Tom Chastain (Wirtgen Dr. George K. Chang
10:15 AM " U X:1UQ"iR Group) (Transtec-Terracon)
a ++ 2
10:15 AM — Break
10:30 AM
10:30 AM — ISIC Track 04 — Jim Preston (TOPCON) Dr. George K. Chang
11:15 AM " U X:1UQ"TR and Craig Lamarque (Transtec-Terracon)
0} 2 Ui2170* o (Wirtgen Group)
Xit+ 2
11:15 AM — ISIC Track 05 — Todd Mansell (Caterpillar) | Dr. George K. Chang
12:00 PM " U X:1Ul2eb6++ 062e (Transtec-Terracon)
:1Ulee :2
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Time
01:00 PM —
01:45 PM

01:45 PM —
02:45 PM

02:45 PM —
03:00 PM
03:00 PM —
4:00 PM

4:00 PM - 5:00
PM

5:00 PM

Topic

ISIC Track 06 —

DAB for Living
Models in Asset and
Pavement
Management
Systems

ISIC Track 07 -

DAB for Improving
Construction QC and
QA

Break

ISIC Track 08 -
Complete Paving
DAB Workflow
Examples

ISIC Track 09 —

Open Panel
Discussion

Adjourned
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Speakers
Jim Preston (TOPCON)

Amanda L. Gilliland
(Transtec-Terracon) and
Scott Fernald (Granite
Construction)

Rebecca Embacher
(MnDOT) and Scott
Fernald (Granite
Construction)

Moderator: Curt Turgeon
(MnDOT)

Panels:

DOTs (MnDQOT), vendors
(Caterpillar, Wirtgen,
TOPCON),

contractors (Granite),
consultants (Transtec-
Terracon, WSB)

Moderator
Dr. George K. Chang
(Transtec-Terracon)

Dr. George K. Chang
(Transtec-Terracon)

Dr. George K. Chang
(Transtec-Terracon)

Curt Turgeon
(MnDOT)
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Learning Objectives

y N y N y N

Gain a comprehensive Explore how DAB Discover how DAB Engage with
understanding of Digital enhances quality workflows and software perspectives from
As-Built (DAB) ) control and assurance technologies support agencies, industry
technologies and their in construction projects. updates to asset and leaders, and
appllcatlo_n In pavement pavement management contractors.
construction workflows. systems.
3
Time Topic Speakers
01:00 PM — 01:45 PM ISIC Track 06 — Jim Preston (TOPCON)
" " DAB for Living Models in
Time Topic Speakers Asset and|Pavement
08:00AM — 08:30AM | ISIC Track 01 - Dr. George K. Chang Management Systems
Introduction and Overview | (Transtec-Terracon) 01:45 PM — 02:45 PM ISIC Track 07 - Amanda L. Gilliland (Transtec-
08:30 PM — 09:30 AM ISIC Track 02 - Rebecca Embacher X Terracon) and Scott Fernald (Granite
N N . (MnDOT) DAB for Irpprovmg Construction)
" U X:1Wetedal Construction QC and QA
Delivery Management 02:45 PM — 03:00 PM Break
System (MDMS) 03:00 PM —4:00 PM ISIC Track 08 - Rebecca Embacher (MnDOT) and
09:30AM — 10:156AM | ISIC Track 03 - Tom Chastain (Wirtgen Complete Paving DAB Scott Fernald (Granite Construction)
S S " S Grouf) Workflow Examples
" U X:1UQ"iR"Ua ++°2
10:15AM — 10:30 AM Break
10:30 AM — 11:15AM | ISIC Track 04 — Jim Preston (TOPCON) and 4:00 PM — 5:00 PM ISIC Track 09 — Moderator: Curt Turgeon (MnDOT)
" U X:1UQ"iR"U gsai%)Lamarque (Wirtgen Open Panel Discussion Panels:
A 5 P "Gfo
127U 6X11+U,X:| + DOTs (MnDOT, NDDOT), vendors
11:15PM -12:00 PM ISIC Track 05 — Todd Mansell (Caterpillar) (Caterpillar, Trimble, Wirtgen,
N . TOPCON),
U X:1Ul2eb6++ 02e . o
“1Uiee :2 contractors (Granite, KnifeRiver),
associations (MAPA), consultants
(Transtec-Terracon)
5:00 PM Adjourned
4
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MTC&E 2026 — ISIC Track Speakers

8¢ 8

Rebecca Embacher George K. Chang Jim Preston Todd Mansell Tom Chastain
MnDOT Transtec-Terracon TOPCON Caterpillar Wirtgen Group

s
[ f =)
é‘" oy
Amanda Gilliland Scott Fernald Craig Lamarque Curt Turgeon
Transtec-Terracon Granite Construction Wirtgen Group MnDOT

ISIC

5
Digital TWin 4 Close Loop System
Design Updates/Construction Decisions
Insights
L5 ALY Planning
Construction results - PhysicalSWin DR Twin
-_construction a ‘ design, plahning & control
Feedback
Source: DWS
Surveys/Tests
Cour!esSy:CISQ
6

33

RiIQRIC



<

U“Xie'UOPURI2eX:Tjée :2U12TUi}6X} 6

Intelligent Construction Technologies

INTERNATIONAL SOCIETY FOR INTELLIGENT CONSTRUCTION

www.IS-IC.org

RiIQRIC

.

@!1SI1C

Subcommittee No. 8

Digital-As Build

Promote the development and

implementation of Digital As-build frorr

Intelligent Construction Technologles

Chuck Hixon Rebecca Embacher Laikram Narsingh Todd Mansell Jim Preston
Stantec MnDOT Wirtgen America Caterpillar TOPCON
Source: ISIC ISIC
8
34



[e'UOPURI2eX:Tjée :2Ui27Ui}06X} 6«
Broad Definition of Digital As-Built
@ Any Construction Stages that Collect Digital As-Built (DAB) Data
) Construction Machines
5\3 Construction Materials Quantities and Qualities
Construction Processes
Q Agency Inspections and QA
ISIC
9
Example DAB Technologies
10
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Machines Capture Digital As-built Data

Excavator (AMG)

Motor Grader (AMG) ¥
Milling Machine (3D) ¥ ¥
Trucks (w e-Ticketing) ¥
Pavers (w PMTP) ¥ ¥ 4
Compactors (w IC) ¥ =
2D GPR (DPS) ¥
3D GPR ¥ ¥
* All DABs include full-coverage geospatial information: positioning (N/E/E, L/L/E) and date-time stamps
ISIC
11
Manually Capture As-built Data
Quality
Agency grade checks ¥
Agency material ¥
gquantity Records
Agency material QA 4
data
* All manual ABs needs to be digitized or logged digitally to combine with other DABs.
ISIC
12

36
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* Geometry

» Excavated surface
elevations

* Quantity

» Excavated soils volume

* Quality
* NA

Source: Caterpillar/Trimble

ISIC

13

* Geometry
* Finished 3D surfaces

* Quantity

» Soils volume

* Quality
* NA

ISIC

14
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* Geometry
* NA
* Quantity

» Delivered Material
weights

* Quality
* NA

ISIC

15

* Geometry
» Milled surface elevations

* Quantity

» Milled Material Volumes

* Quality
* NA

Source: John ereM gen

< SIC

16
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Paver with PMTP

* Geometry

» Paved surface elevations
and thicknesses

* Quantity
* Uncompacted material
volume

* Quality
» Thermal segregation
» Paver speeds
» Paver stops

Source: John Deere/Wirtgen

71SIC

17

Compactor with IC

e Geometry
» Compacted surface
elevations
* Quantity
* NA

* Quality

« Roller passes/coverage

« Compaction temperature -

(for asphalt)

« Stiffness (including
support condition)

“ISIC

18
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e Surface

* RTK elevations
* Quantity

* NA
* Quality

« Dielectric constant
profiles

» Estimated asphalt
densities

Source: GSSI

ISIC

19

» Surface
* Pavement Layer
thicknesses
* Quantity
* NA
* Quality
 Dielectric constant
profiles

» Estimated asphalt
densities

Source: Kontur

=SIC

20

40
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Machine DAB — New Construction

Final Compacted Surfacs
Uncompacted Surface

Base Material Surface

Sub-Grade Surface

Existing Surface

ISIC

Source: Trimble

21

Machine DAB — Rehabilitation

Final Compacted Surface

Uncompacted Surface

o canEeeamd 3d Milled Surface

Existing Road Surface

Source: Trimble I S I C

22

41

RTIQRTQC

PF



l<l U“Xie'UOPURI2eX:Tjée :2U012TUi}6X} O

FHWA EDC-2 to EDC-6
Stepping-Stones: Preexisting BIM Activities

S DayComts
e-Ticketing + Digital As-Builts

Innomhon for a Nation

on the Move

e-Construction: Electronic Data Capture
Automation

Three-dimensional (3D) Model + Schedule
(4D) + Cost (5D)
+ Postconstruction

3D Engineered Models for Construction
Intelligent Compaction (IC)

Source: FHWA I S I ‘

23

Many SystemONE SOFTWARE

Source: Transtec Group

ISIC

24
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States Fund Veta Development INTELLIGENT CONSTRUCT ON
AASHTO-Compliant

AASHIDO

W Veta/NRRA: FHWA.
linois Tollway, TPF-5
(334), TPF-5 (341),
and/or TPF-5 (486)

W DPS: FHWA, TPF-5
(443). TPF-5 (538)

Created with mopchartnet

a-p . g Source: Embal&g)

25

Connected Data Environment in
construction

Leverages recent
Rover investments and(
efficiencies

* Augmented reality

» Connecting
construction
measurements

* Quicker, more
accurate payments

Source: Embacher (2025)

43
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Converting Veta Software to a Web-Based
Platform

Connected data environment
* Business owners receive real-time .
feedback for immediate adjustments:
» Materials provided
* Material installation
» Equipment, staffing and staging
* Remove staff from hazardous
locations

* Verification of quality of materials
and work

 Help minimize potential for fraud

 Quicker payment:
Veta
B

27

2026 ISIC NA Conference — Louisville, KY

HIHH

ISIC

28
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Rest of Today’s Agenda

Room 13, 14, 15

Time Topic Speakers
08:00 AM — 08:30 AM ISIC Track 01 - Dr. George K. Chang
Introduction and Overview | (Transtec-Terracon)
08:30 PM — 09:30 AM ISIC Track 02 - Rebecca Embacher
N N (MnDOT)
" U X:1Wetedal
Delivery Management
System (MDMS)
09:30 AM — 10:15 AM ISIC Track 03 - Tom Chastain (Wirtgen
) x:1UQ"'|'R"L‘JaGr2u1P)2

10:15AM - 10:30 AM

Break

10:30AM - 11:15 AM

ISIC Track 04 —

" U X:1UQ"iR"U é

270 6X1i+U,X:

11:15PM - 12:00 PM

Jim Preston (TOPCON) and
Csai Lamarque (Wirtgen

oup)
T

ISIC Track 05 —
" U X:1Ul2e6++
:1Ulee :2

Todd Mansell (Caterpillar)

62e

Time
01:00 PM —01:45 PM

Topic
ISIC Track 06 —

DAB for Living Models in
Asset and Pavement
Management Systems

Speakers
Jim Preston (TOPCON)

01:45 PM — 02:45 PM

ISIC Track 07 -

DAB for Improving
Construction QC and QA

Amanda L. Gilliland (Transtec-
Terracon) and Scott Fernald (Granite
Construction)

02:45 PM — 03:00 PM

Break

03:00 PM — 4:00 PM

ISIC Track 08 -

Complete Paving DAB
Workflow Examples

Rebecca Embacher (MnDOT) and
Scott Fernald (Granite Construction)

4:00 PM —5:00 PM

ISIC Track 09 —

Open Panel Discussion

Moderator: Curt Turgeon (MnDOT)
Panels:

DOTs (MnDOT, NDDOT), vendors
(Caterpillar, Trimble, Wirtgen,
TOPCON),

contractors (Granite, KnifeRiver),

associations (MAPA), consultants
(Transtec-Terracon)

5:00 PM

Adjourned

ISIC

29
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ISIC Track 02 - DAB from the Material Delivery 3/23/2026
Management System (MDMS)

Digital As-Built (DAB) from theMaterlaI Delivery
Management System (MDMS)

Rebecca Embacher | Advanced Materials and Technology Engineer
ISIC Track — Digital As-Built and Workflow of Pavement Construction
Minnesota Transportation Conference & Expo
Wednesday, March 18, 2026

m DEPARTMENT OF
TRANSPORTATION mndot.gov/

m1 DEPARTMENT OF
TRANSPORTATION

What is the MDMS?

SP(2061) Material Delivery Management System (MDMS)

47



ISIC Track 02 - DAB from the Material Delivery 3/23/2026
Management System (MDMS)

Definition

System that manages data
associated with delivery of
material to a contract.

Current materials included in Special Provision

(2061) Material Delivery Management System

Aggregate Asphalt Paving Concrete Paving Ready-Mixed Concrete

2118 (Aggregate Surfacing) 2360 (Plant Mixed Asphalt 2301 (Concrete Pavement) 2461 (Structural Concrete)

Pavement)
- OnHold (Tabled) = 5363 (PASSRC and PASB)

(1901.6.D Computerized Loader Buci2865 (Stone Matrix Asphalt)
Scales (10,000 tons or less))

48
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