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About Avvir
www.avvir.io

Avvir is a software platform that brings transparency to the 
construction industry using reality capture and machine 
learning technologies. The firm seeks to be the system of 
record for buildings and change the way humans interact 
with the built environment.

About VIATechnik
www.viatechnik.com

VIATechnik is leading digital transformation in the AEC 
industry. Our mission is to transform the analog world of 
real estate and construction into a digital platform, enabling 
efficient design, industrialized construction, and a digital 
real estate service model. We are transforming the built 
environment by implementing and creating digital twin 
technology. Our digital transformation services include BIM, 
computational BIM, virtual reality and augmented reality, 
prefabrication, digital construction management, 4D, and 
software development.
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Introduction

Given the complex nature of construction projects, 
material pricing and supply chain volatility have emerged 
as significant concerns in the construction industry. 
Material delays have become commonplace. Historically, 
61% of projects finish behind schedule. Meanwhile, the 
cost of rework is estimated at $178 billion a year across 
the industry.

VIATechnik’s recent survey of over 100 construction 
professionals found that over 90% agreed that material 
price increases have affected their construction projects; 
40% said project costs had increased by over 25%. The 
price of wood was the most widespread issue, cited 
by 55%, while 25% mentioned steel and 14% concrete. 
Meanwhile, 94% see supply chain disruption continuing 
into the future; a third see it lasting more than a year.

Have the recent material price increases affected your 
construction projects?

Yes, it has increased project 
cost 1-10%

Yes, it has increased project 
cost between 10-25%

Yes, it has increased project 
cost 25% or more

No, it has not changed 
the cost

0% 10% 20% 30% 40%

Which material prices are affecting your project the most?
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Volatility may have once been seen as a problem we just 
have to live with. But the level of volatility faced by the 
construction industry is reaching unprecedented levels, 
with supply chain issues and whipsawing supply and 
demand. The situation is becoming unsustainable.

How are best-in-class players getting smart about 
mitigating risks and increasing project certainty, building 
on-budget and on schedule more often?  Today, most 
leading contractors have implemented 4D BIM as a 
control process to manage risk and project certainty.  
Simply put, 4D BIM is reducing variability for industry 
leaders. Yet VIATechnik’s most recent survey found 
that only 22% of firms are using 4D BIM for better 
planning. And what makes this situation even more 
discouraging is the assertion that over 90% of 4D use 
is “for show” only, focused on impressing customers 
and executive leadership rather than integrating 4D into 
standard processes.

3D BIM
Coordination

4D BIM Schedule
Optimization

5D Cost
Management

BIG Room
BIM Coordination

Lean Process
Production 
Management

0% 5% 10% 15% 20% 25% 30% 35%

22%

18%

21%

9%

30%

Firms should make the transition from no 4D or “fake 
4D” to “real 4D.” The view of 87% of construction 
professionals in our survey is that better planning is an 
opportunity to manage price increases and supply chain 
disruptions. What can be done to accelerate 4D BIM’s 
implementation, and how will it impact projects?

Do you see better upfront project planning as an 
opportunity to manage the material price increases or 
supply chain disruptions?

No, I don’t see this as being helpful to manage 
material price increase or supply chain disruptions

Yes, but we are not implementing better upfront 
project planning on our project

Yes, and we are implementing better upfront project 
planning on our project

Are you currently utilizing any of the following virtual 
design and construction processes on your project?

4D as the Antidote for Violatility

https://www.autodesk.com/autodesk-university/article/Practical-4D-Construction-Simulation-Using-Revit-and-Navisworks-2020
https://www.autodesk.com/autodesk-university/article/Practical-4D-Construction-Simulation-Using-Revit-and-Navisworks-2020
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Chalmers University of Technology's research, based on a series of case studies, has identified at least four benefits of 
sound 4D modeling:

The Value of 4D When it’s Done Right

Better visualization

One study found zero field conflicts in a project using 4D 
BIM, noting that a more traditional approach would likely 
have resulted in 100-200 field conflicts. In another case, 
smart use of BIM tools was credited with discovery 
of over 2,000 errors and other issues before 
construction began.

More efficient planning overall

One project saw an increase of up to 33% in field 
productivity, with a significant decrease in rework. 
There were only 43 hours of rework on a 25,000-working-
hour project.

Effective planning of temporary 
structures and site logistics

Modeling similarly provided constructability and site 
logistics insights into the construction process for 
formwork, scaffolding, construction equipment including 
tower cranes, earth retention systems, and other 
temporary structures and equipment.

Better work plans

The ability to model the impact of individual activities on 
one another helped managers allocate resources more 
efficiently in constructing the National Stadium for the 
Beijing Olympics. The installation duration was reduced 
by 16%.
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4D BIM has the potential to be even more powerful when 
paired with reality capture. Reality capture by itself provides 
a wide range of powerful benefits. Reality capture refers 
to the process of collecting existing conditions data or 
visually documenting site conditions via laser scanning and/
or photogrammetry, whether stationary, mobile, or aerial. 
Project managers frequently quote former president Dwight 
Eisenhower, who said, “Plans are useless, but planning is 
indispensable.” But when a project team can easily compare 
its plan to reality, plans are much more likely to come to 
fruition as anticipated.

The combination of 4D and reality capture for construction 
projects is akin to GPS and routing. You used to plan and 
get directions, but now you have active feedback via GPS 
that tells you how to course correct if traffic is ahead or if 
you make a wrong turn. That way, your plan stays up to date 
and relevant. Another example: when you make a wrong 
turn or run into additional traffic, the arrival time updates 
automatically. Similarly, if a model element is delayed in 
construction or a bad weather delays all progress, 4D BIM 
allows you to understand downstream impact.

By integrating reality capture data with 4D, you can:

Enable stakeholders to visually plan, 
verify, and communicate their schedules at 
both macro and micro levels using 
project imagery.

Support use of predictive analytics to 
increase construction teams’ nimbleness 
and effectiveness.

Close the feedback loop, enabling continuous 
learning over the lifetime of the project and 
from project to project of virtual project 
controls by allowing for real-time schedule 
progressing and more accurate forecasting.

Support better decision-making with more 
real-time data, resulting in schedules that are 
no longer retrospective, instead providing 
in-the-moment information.

Estimated impact of 4D BIM scheduling on project cost

Over 10% cost savings5-10% cost savings 1-5% cost savings

48%

30%

22%

The Power of Combining 4D BIM and Reality Capture

https://blogs.oracle.com/construction-engineering/post/how-reality-models--4d-bim-enhance-construction-scheduling-and-progress-tracking)
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Coordinate 
construction and 
building use and 
operations; obtain 
client approval 
rapidly  

Real-World Problems Solved by 4D BIM

Martin Fischer, a Professor of Civil and Environmental Engineering who serves as Director of the Center for Integrated 
Facility Engineering at Stanford University, has been working with 4D in its earliest versions for over 30 years.

Few are more qualified than Fischer to offer advice on using 4D modeling to solve real-world problems. In a 2017 
presentation he offered over a dozen examples of when 4D was first used to solve real world problems.

(1993)

Align stakeholders 
toward a 
common goal

Coordinate 
fabrication and 
construction 

Optimize the 
construction 
sequence; 
Coordinate 
construction, 
temporary 
structures, and 
laydown areas; 
Rapidly test 
all construction 
scenarios 

Assess the 
stability of 
a structure 
during 
construction 

Plan the 
construction of a 
complex project; 
Communicate a 
complex schedule 
effectively to all key 
project participants 
and stakeholders; 
obtain the 
construction permit 
quickly; Cut 
two months out 
of an already 
aggressive 
16-month schedule 

Confirm access 
for all trades at 
all times 

(1998)(1994) (1997) (1999) (2000) (2001)

https://cdn2.hubspot.net/hubfs/209864/4D%20Modeling%20Past%20Present%20Future%20Fischer.pdf
https://cdn2.hubspot.net/hubfs/209864/4D%20Modeling%20Past%20Present%20Future%20Fischer.pdf
https://cdn2.hubspot.net/hubfs/209864/4D%20Modeling%20Past%20Present%20Future%20Fischer.pdf
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0%
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Lack of 
knowledge about 

the software

33%

23%

18%

14% 12%

Project team is 
too busy working 
on other things

Lack of 
knowledge about 

the process to 
do 4D BIM

Project scheduler 
with traditional 

CPM scheduling 
software meets 
project needs.

Requires too 
much up front 

work

35%

Why do you think people do not use 4D BIM scheduling Why do you think people do not use 4D BIM scheduling 
more often on projects (check all that apply)?more often on projects (check all that apply)?

What’s Holding People Back from Incorporating a 4D Workflow?

Among our survey participants the primary barriers to 
serious adoption of 4D are lack of knowledge about the 
software (49%) and lack of knowledge about the process 
(34%).The first step toward changing that is to increase 
awareness of and experience with 4D through formal 
education. Educational institutions must offer expanded 
course options to start addressing an industry skills gap. 
Traditional training was highly manual and limited, and the 
time and cost investment required was a disincentive for 
firms considering this.

But simple resistance to change may be the bigger 
impediment. It’s the nature of many people to stick 
with the tried and true until the value of the change can 
be proven. But traditional project controls methods aren’t 
compatible with 4D. Alongside adopting new 4D technology, 
organizations will also need to promote critical change 
across their management approach to ensure they 
harness the full value of 4D, and that their efforts are not 
‘for show’ only.

The last barriers may well be technical in nature. There may 
well be a lack of interoperability – “seamless data exchange 
at the software level, each of which may have its own 
internal data structure.” What’s needed is a mapping of “each 
participating application’s internal data to a universal model 
and vice versa” (National Institute of Building Sciences). Yet 
the scheduler and the BIM manager typically don’t interact, 
causing different data organizations and nomenclature 
to endure.

https://www.researchgate.net/publication/264099429_BIM_and_4D_planning_a_holistic_study_of_the_barriers_and_drivers_to_widespread_adoption
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How to Incorporate a 4D Workflow

First, you must confirm if 4D BIM is right for you and your 
firm. More often than not, this is a simple consideration with 
a predictable outcome. Would your company benefit from a 
more predictable schedule, timely conflict identification, and 
real-time progress reporting? The answer to these questions 
will typically lead you down the path of exploring 4D BIM and 
wondering how you can get it right. 

The process of “getting it right” exists at two levels: the 
high-level process for developing the 4D model itself and the 
process for maximizing its efficiency.

The former breaks down into five fairly straightforward
project steps:

Implementing a more efficient process requires a more
nuanced approach. A report from Sweden’s Chalmers
University of Technology offers several tips to make 
this work.

(1) “Adopt the 4D model as early as possible in the project”
– requires overcoming human resistance and, related to 
that, possibly some internal politics. But involving as many
participants as possible in the planning phase will help 
overcome this, as will employing a highly skilled and 
experienced staff. Additional tips include (2) Evolve the 
model while keeping the nature of the project in mind; 
(3) Either use integrated 4D BIM tools or link the 3D model 
with the schedule separately, using a 4D tool to create the 
4D model; (4) Add temporary structures into the model to 
enhance spatial configuration and evaluate constructability 
and safety issues.

Collect initial 
information

Create and 
review the 

model

Set up the 
model for 

4D phasing

 Initiate the 
scheduling for 

4D phasing

Link the 
model and 
schedule
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Lastly, we relay a final checklist to do 4D right, this one offering questions worth considering as you look into customizing 
the process:

Who is the project team 
champion for scheduling?

What activities do you want 
to see represented visually in 

the 4D schedule?

To what level of detail do you 
want to break down each 
activity (by floor, by area, 

by component)?

The benefits of 4D BIM are clear and powerful. The technology is ready for any firm willing to invest the effort. The positive 
impact on the bottom line as a result of this upfront investment will ultimately lead to satisfied stakeholders across 
the board.

Who is the project team 
champion for scheduling?

How will you keep the 
process going when changes 

and challenges arise?
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