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Craig Moore remembers that weekend grading 
project as if it were yesterday. 

“I was helping a friend grade a mall parking 
lot over the weekend,” recalled the 
superintendent of RV Associates, a family-
owned heavy-construction contractor in  
Port Orchard, Washington.

“There were no stakes. No strings. No blue tops. No construction plans. 
We worked all weekend behind a small dozer equipped with GPS. He 
would cut the grade and tell us how far to move the material. It was  
one-and-done grading. We ended up with a beautiful parking lot. I came 
to work Monday morning and said we got to check this out!”

Moore’s rapid 2D-to-3D conversion is common. That first bite of the 
3D apple is often revelatory for infrastructure contractors. Suddenly a 
windfall of possibilities becomes real, from game-changing speed and 
precision to reduced operator demands and decreased equipment wear.

As convincing as that digital leap seems, it needs to happen quickly at 
scale. In fact, it can’t happen soon enough:

•     America’s overall infrastructure report card earned an underwhelming 
C-, with roads scraping by with a lowly D. More than 47,000 bridges 
are considered structurally deficient. The need is great for 
infrastructure renewal. 

•     The demand for heavy-equipment operators will grow 10% through 
2028, double the average rate for all other occupations. The 
Associated General Contractors of America reported in its recent 
workforce survey that 93% of construction firms had open positions 
and that 91% had trouble filling them, across all industry categories, 
including infrastructure construction.

•     The pressure is on state departments of transportation (DOTs) and 
local public agencies (LPAs) to meet Federal Highway Administration 
(FHWA) monitoring and reporting requirements, especially in the 
wake of the $1.2 trillion Infrastructure Investment and Jobs Act (IIJA). 
Paper-based, analog reporting practices will have little role in a  
post-IIJA world.

•     Construction profit margins remain stubbornly thin. Illustrative of this 
are the profit margins at the top 100 construction companies in 2021. 
The average profit margin was just 0.8%, compared with 2.3% with 
the same companies in the previous review. 3D efficiency gains are 
seen as one way to help fatten shrinking margins.
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https://infrastructurereportcard.org/
https://infrastructurereportcard.org/
https://www.constructiondive.com/news/construction-worker-shortage-threatens-iija-infrastructure-investments-agc/631017/
https://www.constructiondive.com/news/construction-worker-shortage-threatens-iija-infrastructure-investments-agc/631017/
https://www.congress.gov/bill/117th-congress/house-bill/3684/text/pcs
https://www.theconstructionindex.co.uk/news/view/top-100-construction-companies-2021#:~:text=Profit%20margins%20reduced%20at%2061,companies%20in%20the%20previous%20accounts.


Today, no company or owner can claim to have all the answers. But 
what is clear, more and more infrastructure contractors are taking 
the necessary steps to compete in a workplace transformed by digital 
project delivery. 

One industry expert who studies the transformation is Ron Gant, 
senior business consultant — BIM and digital delivery for software-
development leader Infotech. “Digital project delivery summarizes 
everything the construction industry is trying to do. We’re striving to 
reach an environment where we’re not re-creating everything. Do it once 
and do it well,” Gant explained. 

“Digital project delivery enables easy transfer of information from survey 
to design to construction to asset management in a seamless continuum 
across the asset’s life cycle. It’s so much more than pushing a 3D design 
model into construction,” he said.

Where do you stand in your digital journey? Are you ready to claim your 
fair share of a rising tide of infrastructure project dollars? What moves 
are your competitors making to tilt the digital playing field to their 
advantage? This playbook examines several factors to consider in your 
3D transition. 

“ Digital project delivery summarizes 
everything the construction industry is 
trying to do. We’re striving to reach an 
environment where we’re not re-creating 
everything. Do it once and do it well.” 

RON GANT 
Senior Business Consultant at Infotech
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2D vs. 3D

What’s the difference between 2D and 3D?

After all, both dimensions can be used to render models using  
computer-aided design (CAD). However, 3D adds the extra dimension 
of depth, presenting a far more robust information platform and 
visualization experience. 

There are also 2D solutions for machine control. 2D machine control  
acts as a guidance-only system, which works fine for simple tasks such 
as driveways, building pads and similar flat work. Operator skill remains 
a major differentiator versus machine control.  

By contrast, 3D accurately represents reality with X (horizontal),  
Y (vertical) and Z (depth) coordinates. For example, a 3D model enables 
a machine control system to take over the hydraulics of machine and 
blade, automating earthmoving across complex grades, contours and 
site profiles. The precision and speed can be startling, especially for 
operators accustomed to the limitations of stakes, strings and 2D 
machine control.



Removing surveying and traditional staking — and especially restaking 
— from a budget is significant. Richie Snyder, solutions marketing 
manager at Case, a heavy-equipment manufacturer, said, “Stakes either 
get moved, run over or the design changes. This is costly. The costs 
associated with restaking alone can account for the price of a single 
machine control system.”

Then there’s the $75 Rule. Bryan Golden, owner/operator of MacMor 
Construction, a heavy highway and civil contractor in central 
Pennsylvania, explained: “We use a rule of thumb that each stake costs 
about $75. If you knock over 100, that’s $7,500. Machine control takes 
that out of the equation.”

W. Gardner Executive Vice President Tom Unger said 3D modeling means 
“we don’t guess anymore. We present what I call ‘exactamates’ to clients. 
Bidding and field confidence allows us to compete with companies twice 
our size.”

Performance certainty is one reason the machine control adoption rate 
now approaches 60%, according to a recent survey, with an additional 
20% of heavy-construction contractors planning to do so soon. The days 
of survey-and-stake job sites appear to be fading away. 

Owners are giving a big thumbs-up, too, to digital construction methods. 
Dodge Construction Network recently surveyed owners on the effect 
of digital technology on workflow and tasks. The findings revealed that 
over two-thirds of owners now contractually required contractors to use 
some digital documentation and practices. The implications are, you’re 
either a digital player or wish you were.

“ We don’t guess anymore. We present what 
I call ‘exactamates’ to clients. Bidding and 
field confidence allows us to compete with 
companies twice our size.” 

TOM UNGER 
Executive Vice President at W. Gardner, LLC
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https://news.conexpoconagg.com/news/2d-vs.-3d-machine-control-which-is-right-for-your-construction-business-/4908.article
https://www.aem.org/news/construction-equipment-technology-adoption-insights-understanding-the-end-user-journey
https://www.construction.com/news/New-Study-from-Dodge-Construction-Network-Reveals-Digital-Transformation-Led-By-Construction-Owners
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Accelerating the push to 3D digital construction is the rise of building 
information modeling (BIM). As Infotech’s Gant suggested, BIM goes 
beyond digital project delivery to describe a collaborative work method 
best served with 3D modeling. 

Underline that word “collaborative.” Gant said BIM defeated the data 
silos that could slow standard 2D-based construction. The 40-year 
industry veteran smiles when he looks back on his varied career. “I 
started out in construction. I thought that was the center of the world. 
Then I got into design. I thought that was the center of the world. Then 
operations, which we thought was the center of the world. With BIM, 
there’s only one center: The asset.”

The collaborative spirit of BIM is also a subject of increasingly sharp 
focus by the U.S. Department of Transportation and, in particular, the 
Federal Highway Administration, the agency stewards of $110 billion in 
IIJA funds for roads and bridges through 2026.

The Rise of Horizontal BIM

Infrastructure contractors can expect to learn a great deal about BIM in 
the coming years. The FHWA, through its well-respected Every Day 
Counts initiative, aggressively advocates for state DOTs to embrace BIM 
principles. Federal authorities have also created a 60-page road map 
titled “Advancing BIM for Infrastructure.” It’s a how-to guide for state 
DOT and LPA leaders, putting them (and infrastructure contractors) on 
notice that it’s no longer business as usual at the federal level. The road 
map lays out a mission:

•     The VISION is to digitize project delivery, operations and maintenance 
for the nation’s highway infrastructure and make information available 
to anyone who needs it when they need it.

•     The GOAL is for state DOTs to adopt BIM for infrastructure as a 
standard practice.

•     The OBJECTIVE is for FHWA and state DOTs to develop and implement 
a set of activities to incentivize achieving progressively higher degrees 
of BIM maturity over time. 

https://highways.dot.gov/
https://www.fhwa.dot.gov/innovation/everydaycounts/
https://www.fhwa.dot.gov/innovation/everydaycounts/
https://www.fhwa.dot.gov/publications/research/infrastructure/pavements/21064/21064.pdf
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FHWA authorities recognize that everyone who operates in the BIM 
ecosystem depends on one another to achieve project success. The
process can’t be compartmentalized or parsed out in a way that separates 
project members and stakeholders. BIM is all about collaboration. 

The enabling force behind BIM 360-degree collaboration is a data-rich 
3D design model, continuously updated and accessible by smartphone, 
tablet and laptop. Infrastructure contractors quickly learn to trust the 3D 
model and the power of its accuracy, accessibility and easy visualization, 
versus traditional 2D, paper-based construction documents. 

Infotech’s Gant said contractors understood. “The contractor sees the 
ROI in a digital process right away,” he observed. “They see how the team 
works faster, more efficiently, accurately and profitably because of 3D 
processes. Contractors know it’s more sustainable, too. Operators need 
less fuel, less equipment maintenance is required, and heavy machinery 
is replaced less frequently. That saves material and manufacturing 
energy. It helps all the way around.”

But change is never easy, at the federal, state or contractor level. A 
champion must emerge to push the issue past the inertia of “But that’s 
the way we’ve always done it.” Gant cited change agents such as the 
FHWA’s Every Day Counts program as well as trailblazing state DOTs 
such as Utah, Minnesota, Montana, Iowa and Florida, among others. 
Other states are closely watching the digital project delivery workflow 
templates now being developed.

Case in point: MnDOT’s Elk River Highway 169 Redefine Project. 
The otherwise ordinary $130 million highway reconstruction project is 
notable for one reason: It’s the agency’s first wholly BIM project delivery. 
Among the lessons learned:

•     Expected plan reviews at the 30%, 60% and 90% milestones are 
eliminated by BIM. Review and clash detection is continuous. There are 
no surprises. 

•     Nearly 60 miles of underground utilities were relocated 18 months 
ahead of schedule.

•     The paperless design phase alone cut $10 million off the budget 
because issues were identified early.

Elk River Highway is just one of many paperless projects now in 
development across state DOTs.

https://www.elkrivermn.gov/1566/169-Redefine


If you’re experienced with e-bidding, you know all about its advantages 
over standard 2D processes. Online speed, convenience, verified delivery, 
math/spell checking, security, nonconformance alerts and the system’s 
impartiality are often cited factors. 

There’s another big reason infrastructure contractors adopt digital 
project delivery: Faster and more accurate payment for themselves 
and their subcontractors. “One thing digital tools provide is a means 
to track and report what is truly built, what is in place, and compute 
for the payment splits that may exist between federal, state, local 
and sometimes corporate funding authorities,” Infotech’s Ron Gant 
explained. Riding herd on split payment accounting is frequently 
complex. Working from 2D spreadsheets makes it even more daunting. 
Construction administration tools can help automate the process to the 
owner’s and contractor’s mutual advantage.

Beyond Machine Control

Understanding earthmoving projects in the context of digital project 
delivery and 3D modeling goes far beyond machine control for 
infrastructure contractors. 
 
There are a whole range of applications that work to simplify your 
business, including e-bidding, project management, utility detection and 
reality capture. Hexagon, a global leader in digital reality solutions, is a 
specialist in heavy construction and offers a full range of construction 
positioning, management, communication and autonomy applications 
from respected industry names such as Leica Geosystems and AGTEK, 
among others. 
 
The right combination of measuring, surveying and detection tools 
paired with machine control and construction-management software 
represents a competitive edge from the pre-bid walk-through through 
project delivery.
 
It’s likely your team is already well along in this process. Take e-bidding. 
Today, 80% of all roads and bridges in the U.S. managed by a state DOT or 
funded by the federal government came through e-bidding.  
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80%
of all roads and bridges in the U.S. managed 
by a state DOT or funded by the federal 
government came through e-bidding. 

https://hexagon.com/industries/heavy-construction-infrastructure
https://leica-geosystems.com/en-us/industries/heavy-construction
https://www.agtek.com/
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The Best Is Yet To Come

BIM draws the entire team together in a spirit of open collaboration. By 
informing the 3D model with LIDAR scanning, GPS positioning, aerial 
photogrammetry and other data-gathering methods, infrastructure 
contractors know the data they are working with is second to none for 
constructability confidence and insight.

Stories like the accompanying one and those from Moore, Unger, Golden 
and others help sustain a deserved buzz for a transition to 3D digital 
project delivery. For contractors weighing their options, it’s important  
to know there’s activity going on behind the scenes to rapidly advance 
the technology. 

Section 5113 of the IIJA endorses the use of advanced digital 
construction management methods. The bill even budgets $100 million 
to help accelerate state adoption “throughout the construction life cycle 
to maximize interoperability, boost productivity, reduce project delays 
and cost overruns and enhance safety and quality.”

Gant also singled out the immense strides companies like his have 
made to collaborate with once-formidable competitors, all in the name 
of offering applications that work harder to simplify construction. 
“Two or three years ago, Infotech probably wouldn’t have spoken to the 
companies we now collaborate with,” Gant said.

With billions of infrastructure dollars now on the table or soon headed 
there, there isn’t a better time to complete your 3D transition.

Who Needs String?

It’s a question Elliot Jones, managing partner of Florida-based 3D 
Concrete Solutions, a slipform contractor, enjoys asking.

Jones’ 3D machine control slipform machine avoids the limitations 
of traditional stringline, a competitive advantage for both speed and 
accuracy. “You save at least a day on a small job. On a larger job, it’s at 
least two days, sometimes more. You only have so many linear feet of 
pins. It’s bottleneck. 3D controls avoid all that. Today, only the concrete 
plant slows us down,” Jones reported. 

Quality is outstanding, too. Stringline runs the risk of inadvertent worker 
manipulation or error. Jones’ slipform team has verified tolerances as 
small as 0.02, near perfect to the engineer’s plan.

With billions of infrastructure dollars now on 
the table or soon headed there, there isn’t a 
better time to complete your 3D transition.
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Next Steps

Take time to assess your opportunities and the 
challenges before you.

The projects may be there. But what about the labor you need to claim 
them? With skilled talent in such short supply, it is easy to see why 
good candidates think twice about the technology path a prospective 
employer is on. Are they investing for the future? What do others say?  
Are they equipped to win bids in a world of digital project delivery?

Shifting from flat 2D paper and CAD processes to 3D digital is inevitable. 
Think of how digital has transformed communications, entertainment, 
manufacturing and so many other sectors. For heavy construction,  
it is essential to look forward to claim a maximum return on the 
investment local, state and federal authorities are making to upgrade 
our aging infrastructure.

This is an exciting time for your company and the industry at large.  
Make the most of it with a transition to 3D precision, quality and speed.



LEARN MORE

Hexagon is a global leader in sensor, software and 
autonomous solutions. We are putting data to work 
to boost efficiency, productivity, and quality across 
industrial, manufacturing, infrastructure, safety, and 
mobility applications. Our technologies are shaping  
urban and production ecosystems to become  
increasingly connected and autonomous - ensuring  
a scalable, sustainable future.

Hexagon Heavy Construction solutions provide 
actionable information that helps you to win, do and 
close more work, on spec, on time and on budget. At 
every stage of the life cycle of a construction project, 
from bid to sign-off; at every location, from field to 
office; at every level of coordination, from single-job 
to multi-job workflows, Hexagon’s solutions make 
your work Dirt Simple.

https://hexagon.com/


LEARN MORE

Leica Geosystems has been revolutionizing the world of 
measurement and survey for nearly 200 years. We provide 
powerful software, efficient workflows and experienced 
support for a complete construction technology solution. 
Our products give you the tools needed to increase safety, 
facilitate quick scene documentation, save money, and 
substantially reduce the probability of errors. Together we 
provide maximum productivity and exceptional results, 
no matter how complex the task at hand.
 
With precise and accurate instruments, sophisticated 
software, and trusted services, Leica Geosystems 
delivers value every day to those shaping the future of  
our world.
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an ROI rich tool kit: Deep industry expertise, first-party audience 
insights, an editorial approach to brand storytelling, and targeted 
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help brands power insights-fueled content programs that nurture 
prospects and customers from discovery through to purchase, 
connecting brand to demand.
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