











Step 3: Engineering and Design

Take Full Advantage of 3D Modeling Management
and Building Analysis

While their work begins very early in the project, the structural engineers, designers,
and detailers remain in the loop throughout the rest of the project. The quick and
efficient back-and-forth flow of information with these key stakeholders is one of the
most powerful drivers of The Constructible Process.

We've broken up their roles into two categories, but both can take place in any order
or concurrently, depending on circumstances.
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STEP 3A: 3D MODELING MANAGEMENT

Pulling together the original designs and drawings from the architect, feedback and
requests from the owner or general contractor, and combining them with the data
supplied by the estimator (and any other stakeholders earlier in the process), we
arrive at the stage of the constructible workflow most readily associated with BIM: 3D
modeling management.

A number of people will have their hands in this process to some extent, including a
structural engineer, several different detailers focusing on their own specialties, and
whoever in the general contractor’'s camp takes on the responsibility for federating all
that modeling work.

How was this stage handled in the past?

Prior to BIM, engineers and detailers all worked with 2D drawings — first, on paper,

then digitally using CAD — and would generally need to make multiple versions of each
drawing for different purposes and/or to correct errors or accommodate changes along
the way.

Once again, their skill and experience allowed them to create incredibly accurate

and useful drawings. And, in one way or another, these drawings were normally
accompanied with supplementary information that helped make them more useful
and valuable for those who needed to use them in the fabrication shop or on the jobsite
down the road.

However, there were natural limitations to what an engineer or detailer could
accomplish in 2D from a visualization standpoint, and there was also a significant limit
in how much data they could realistically pass along, and how well that data could be
incorporated into the drawings.
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How has BIM been incorporated?

Using BIM software, detailers can take CAD detailing skills to a whole new dimension.
Rather than working with numerous 2D drawings to capture all aspects of a design, a
single 3D model can be created and manipulated to fully communicate the big picture.

Because this model is 100% virtual, the possibilities for visualizing and working with it
should continue to increase as new software and hardware is developed.

Unfortunately, when BIM solutions are used within traditional silos they lose much of
their value. Data is lost or miscommunicated, errors and clashes take longer to identify
and resolve, and a lot of the value that should be inherent to BIM processes is wasted.

How does The Constructible Process take this
stage a step further?

Since The Constructible Process relies on all phases of the workflow being connected
via integrated hardware and software solutions, content-enabled constructible models
can quickly and easily be shared in both directions: From detailer to the fabrication
shop or jobsite to move ahead with fabrication or installation, or from detailer back

to the engineers, estimators, or architects for fast and efficient change orders, issue
resolution, or recommended improvements.

Visually, a 3D model does a far better job of communicating building concepts
than any 2D drawing simply because it presents this information in the same way
humans naturally see and think. It's much harder to lose something in translation
when your brain isn't forced to translate multiple 2D drawings into a 3D picture in
your imagination.

For instance, by integrating BIM modeling software with a mixed reality platform like
Microsoft's HoloLens, 3D models can be overlaid directly on the as-built environment
at any stage of construction providing a level of insight that simply can’t exist when
working with drawings alone, or various 3D models that are not effectively federated.
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- Tools for Engineers Interested in The -
Constructible Process )

Structural design software options

Free articles and other resources for structural engineers

Additionally, and even more importantly, the ability to directly tie a virtually unlimited
amount of information to every component of the 3D model both expands and
simplifies its value. Then, all of that value is passed along automatically wherever the
model is used from that point forward.

With integrated software solutions designed to incorporate the same model into the
tasks handled by fabricators, contractors, safety inspectors, and facility managers
alike, the 3D model becomes a living tool that's constantly evolving with the project,
and then finishes as a perfect representation of the as-built reality. All without
repetitive and labor-intensive rework.
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https://www.tekla.com/
https://resources.tekla.com/engineer

Tools for Detailers Interested in The
Constructible Process

Detailing Software Options
Free Guide: Can the CAD Pro Play the Hero?

Free articles and other resources for detailers

STEP 3B: BUILDING ANALYSIS

Now we're moving from the planning stages to the actual construction of the building.
This stage, building analysis management, used to be reserved for the end of the
workflow just after construction was completed. However, with the introduction of a
data-rich 3D model, building analysis can and should start much earlier in the process.

How was this stage handled in the past?

Prior to the use of BIM, engineers, architects, and detailers could make educated
guesses about how their designs would function in real life, even during the early
planning stages. For instance, they could apply formulas involving materials,
temperature, humidity, and seasonal fluctuations to produce a fair estimate as to
energy usage for heating and cooling. They could take that basic information and apply
other variables to make recommendations about what building materials or design
elements would be best to achieve whatever energy efficiency goals the owner had set.

However, all these could realistically amount to were educated guesses. And, producing
them manually or even with the help of computer programs designed for that purpose
was time-consuming and labor-intensive. Knowing that things were bound to change
as construction progressed, they couldn’t be considered a valid analysis of the finished
building, and they couldn’t be easily repeated as changes came to light. Instead,

an actual analysis of things like a structure’s energy efficiency had to wait until the
structure was completed and data could be gathered in real time.
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How has BIM been incorporated?

One of the most striking features of the 3D model created in a BIM environment (and,
especially the data it contains) is the fact that the virtual model can be reliably tested
and analyzed prior to building even beginning. The detailer or architect can experiment
with multiple variations on a design theme or solutions to a problem and instantly see
the impact the change has on things like energy efficiency and ergonomics.

Unfortunately, this capability still isn't being utilized by many construction pros who
claim to be practicing BIM. And, even when it is, if those analyses aren’'t connected to a
centralized platform, their value is often lost and forgotten as the project progresses.

How does the Constructible Process take this
stage a step further?

Content-enabled constructible models can go far beyond the limited ways most BIM
practitioners are using them. While most projects that require BIM deliverables only
require an LOD of 300 or 350 since that's the highest output possible from the most
popular CAD and BIM software programs.
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But, by collaborating across all stages of the workflow by means of solutions that

are seamlessly connected, stakeholders can access model components up to a field
verified, “as-built” level of development, and tremendous amounts of data beyond just
geometric parameters. As a result, building analysis can add value throughout the
designing and building timeline and then carry over into building maintenance after
the project wraps up.

Because the data attached to every virtual component is constantly updated with
every change impacting the model, making adjustments to the design doesn’t negate
previous analyses or create a lot of rework.

The end result is not just a quicker and more streamlined design process, but a much
more reliable way to accomplish certain goals. Since the model is constantly updated
by everyone who touches it, the analyses created along the way can be relied on far
more as reasonable predictions of as-built performance rather than just educated
guesses that are likely to change.

Tools for Collaboration and Analysis Using BIM

BIM Collaboration Software Options

Building Analysis Software Options

Free Guide: Why Adopt Tech Trends in a Competitive Market?

Free articles and resources about collaboration and construction productivity
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Step 4: Bid/Award

For most trades and job types, work begins with the creation of a project bid and/or
formal estimate that's submitted to the building owner or general contractor on the job.

How was this stage handled in the past?

In the past, estimators worked in their own world that consisted of reams of parts
catalogs, vendor contracts, spreadsheets and walls of filing cabinets with past project
files to reference. Their job was to get a reasonably accurate estimate out as quickly
and efficiently as possible so they could move on to the next bid in the pile. Since less
than a quarter of the bids they completed resulted in an active project, volume was key.

While smart estimators and project managers may have created templates and other
shortcuts to help speed up the process, it was still time- and labor-intensive, and left

a lot of room for human error. And, when it was all said and done, it was commonly
understood by others further down the workflow that the initial estimate was more of

a guideline than a rule, and if the final budget and schedule turned out to be close to
what was originally estimated, it was probably coincidence more than anything else. (Of
course, the customer never forgot that first estimate, leading to ongoing conflict).

How has BIM been incorporated?

Using BIM tools, estimators and project managers should be able to access detailed
digital catalogs of specific part information from vendors and suppliers, meaning the
data they include can be continuously updated and confirmed. In many cases, usable
3D renderings of these parts can be downloaded, providing accurate materials lists,
procurement schedules, and more.

Unfortunately, while most estimators these days take advantage of at least some of

these capabilities, much of the potential value of BIM is lost as the estimator remains in
a silo relative to the rest of the project.
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How does The Constructible Process take this
stage a step further?

With the proper tools and resources in place, construction pros can begin creating and
sharing content-enabled constructible models right from the very start, immediately
benefiting from the rich metadata they contain. Estimators, for example, can often
correlate components on a conceptual model with up-to-date material lists to develop
incredibly detailed and accurate estimates quickly. In some cases — especially in

the MEP world right now — libraries of managed content provide “digital twin" level
accuracy that can be accessed even before detailing is completed.

The addition of BIM capabilities to the estimating and bidding stage hasn't changed
the basic concepts, nor has it removed the tremendous level of skill required for
experienced estimators to visualize an entire project from start to finish and set down a
reasonably accurate plan for what that project will cost and how long it will take.
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What BIM has done — as fully realized through The Constructible Process — is made
the process faster, more uniform and scalable, and more accurate. These software
solutions provide an estimator with:

Alibrary of the most up-to-date product information from suppliers
Quick and simple formatting to make the bid or submittal package look good
A repository for all the data they're gathering which can be passed along

Perhaps most importantly, the use of integrated BIM software provides a repository
for all the information an estimator needs to gather in order to develop a bid, as well
as a convenient and valuable way to organize that information for future use. As
we'll see, going forward, that's a huge piece of this puzzle, and one that modern BIM
practitioners aren’t taking enough advantage of.

Together, these benefits allow estimators to maintain a high volume of bids without
sacrificing quality. In fact, estimating in The Constructible Process results in greater
accuracy and fewer errors, so the end product is actually more valuable.

Tools for Estimators Interested in The
Constructible Process

Interactive Estimating Software Comparison
Conceptual estimating and cost modeling solutions

Free Guide: How Competitive is Your Bid?

Free articles and other resources for estimators
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Step 5: Construct

Implement Time and Resource Management and
Optimize Construction Management

Since Step Five includes the bulk of the actual build itself, we're going to break it down
into two sections. Unlike the progressive steps of the overall workflow, however, these
sections describe responsibilities that run concurrently throughout the build. They
both fall under the oversight of the general contractor, who in turn relies heavily on the
project manager, construction manager, BIM/VDC manager, and others to keep all
these balls in the air.

STEP 5A: TIME AND RESOURCE MANAGEMENT

As the building phase of the construction project commences, it's vital for project
managers and construction managers to work closely together to make sure what
actually occurs on-site matches up with the schedule and budget everyone has agreed
upon. And, if unavoidable challenges come up, that there’s a contingency plan in place
to mitigate risk.
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How was this handled in the past?

You're probably able to recognize a pattern: Before BIM entered the picture, all these
management tasks were automatically relegated to their own silos:

The schedule was initially drafted, then altered and managed as needed by the

general contractor or construction manager.

The budget was similar, but usually required the project manager to get
involved with the client if any adjustments became necessary.

Assets like tools, vehicles, and PPE were generally managed by each crew chief
or subcontractor involved, and breakdowns in communication often led to

wasted time or money.

Managing the people was the hot potato task that no one wanted to own, which

could also lead to waste, frustration, and even safety concerns.

How has BIM been incorporated?

Unfortunately, for most BIM practitioners, the silos described above — and their
associated frustrations — still exist. While the principles and practicalities of BIM
should have eliminated this approach, most construction pros in these positions
haven't yet seen a need to change.
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How does The Constructible Process take this
stage a step further?

Optimally, the initial planning and design elements of the project are only part of
the picture. The real magic happens when additional software solutions designed
specifically for these various management tasks can be smoothly and seamlessly
integrated into the collaboration products and other BIM-related solutions used at
various phases of the project.

With all the data involved in the project being gathered in one centralized repository,
and the fact that it's constantly being updated even as each additional layer
enriches its value, The Constructible Process makes it very easy for stakeholders
across the construction site to access the information they need to make reliable,
strategic decisions.

For example, the initial schedule and estimated labor needed for each phase of the
on-site building project will have started with the estimator. Since that data is included
with the 3D model and all other deliverables coming out of the BIM planning and design
solutions, it's likely been further updated and refined by the project manager and/or
construction manager as the job has progressed toward completion.
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That means the data is already there when it's needed by a construction manager

or superintendent who's responsible for making sure the right people are on-site

at the right times on any given day. The same principle applies to the safety manager
who needs to make sure the people on-site are properly equipped and following
safety protocols; the person or team responsible for payroll and managing the flow
of subcontractors; everyone involved in handling materials and supplies; and the

list goes on.

Because The Constructible Process establishes so much data at the outset,
actionable insights involving scheduling, budgeting, and other resource allocation
can be addressed earlier in the project timeline than ever before. Finally, if and when
unexpected situations require changes in labor needs, onsite scheduling, or resource
management, every stakeholder can be aware almost immediately, which facilitates
fast, strategic decision making.

Tools for Integrated Time and Resource Management

Asset Management Software Options
Free Guide: 5 Easy Ways to Save Money in Tool Management
Free articles and resources for asset managers

Safety Management Software Options

Free Guide: Jobsite Access Control

Free articles and resources for health and safety managers
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STEP 5B: CONSTRUCTION MANAGEMENT

The other half of on-site management of a construction project involves managing the
erection work itself, including any prefabrication that's involved. What we're calling
“construction management” is closely related to the time and resource management
described above, but more specifically involves how well the on-site activity lines up
with the established plans and the quality of the finished product. And, if and when it
becomes necessary, how changes and errors are handled.

How was this handled in the past?

Once construction began, the general contractor or superintendent of a build was —
for better or worse — the one and only authority on the jobsite. Communication and
collaboration with stakeholders, from the pencil-pushers to the owner of the building,
was in that individual's complete control. As a result, some jobs were highly transparent
and others were shrouded in mystery. Some jobs ended up on-schedule and under-
budget and others did not. There was often no way to predict which you'd end up with
until the job was basically done.

All of this isn't to say that general contractors or construction managers were
intentionally running jobs this way. It's simply the natural result every phase of every
project being stuck inside a silo.

At the same time, due to the less reliable nature of the initial designs and other plans, it
was expected that problems would manifest on-site and require immediate solutions.
The quality and speed of those solutions was wholly dependant on the individuals on-
site at the time and the direction they were able to obtain.
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How has BIM been incorporated?

The fully-digital nature of all this data, including the model itself, should make it

fast and easy to share via multiple methods so it becomes easy and preferable to
communicate constantly throughout the project. It should be just as easy to request
feedback on a document from the shift supervisor who just clocked in to work as
from the building owner who's on vacation in Bermuda. Barriers to communication
could theoretically disappear, creating a far more transparent and collaborative
environment across the entire project.

Unfortunately, silos still prevent this utopian possibility from becoming reality for
most projects.

How does The Constructible Process take this
stage a step further?

As already described in other phases, software integrations for BIM platforms provide

for exceptional collaboration and communication. With each phase of the project, a new

layer of information is added to the 3D model and other related deliverables, and existing
data is refined and enhanced.

This data, in turn, can be easily made available in multiple formats, in automated reports,
and integrated into various systems, so that everyone who has reason to be interested

in the information it contains can access and manipulate it as needed. Effective BIM-
related software solutions are fully connected under The Constructible Process.
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The fact that all phases of construction are totally connected via content-enabled
models means that most problems are identified and rectified before ground is even
broken on a project. The more reliable and up-to-date nature of the constructible
model makes on-site errors and ad hoc solutions far less common than they once
were. And, the enhanced collaboration the process facilitates makes it easier and

faster to receive optimal direction and reach a consensus on how to proceed, making
solutions more effective.

However, if and when unexpected issues arise, workers on-site can quickly and
easily confer with any stakeholder at any point in the process to trade feedback
and recommendations. Then, the model can be updated on-the-fly with all the
ramifications of the adjustment becoming instantly available to everyone involved.
There are no gaps in communication, no unforeseen consequences, and no
bottlenecks in the schedule.

Tools for Construction Management

Project Management Software Options

Free Guide: How to Escape the Resource Crunch

Free articles and resources for project managers
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Step 6: Operate and Manage

Incorporate Building Lifecycle Management

Building lifecycle management refers to the ongoing maintenance and management
of the building itself, as well as preparation for any future expansions, remodels, or
changes in use that can impact the as-built condition of the structure.

How was this handled in the past?

In the past, the life of the structure after construction was finished wasn't even the
construction professional’s business. Obviously, they would have built to various
codes and taken other steps to ensure the structure was safe and functional for its
intended purpose. And, it would have made good business sense to maintain a positive
relationship with the owner so their company had a shot at handling any remodels or
future projects connected to the original.

But, as far as monitoring and maintaining the building they helped build? It just wasn't
on their radar.

How has BIM been incorporated?

The introduction of BIM should have connected this stage to the rest of the
construction workflow where no true connection existed before. The wealth of data that
accompanies every phase of the BIM process should make the difference: Now, the 3D
model and all its embedded information can live beyond the completion of the building
by being passed to the owner and facility manager for use in the maintenance and
upkeep of the structure.

Unfortunately, this further capability of BIM isn't being offered by most general
contractors, and most owners don't know to ask for it.
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How does The Constructible Process take this
stage a step further?

The end result of using The Constructible Process is a 3D model that is, in every sense
of the word, a true “digital twin" of the physical structure that's been built.
That model is made up of digital components that are enhanced with detailed
metadata which can be invaluable to the building’'s owner or facility manager under
many circumstances:

Routine inspections

Energy optimization efforts

Planned maintenance

Repairs and replacements

Future upgrades, remodeling, or expansion
Additionally, when new projects get to the planning stages, that model and data can
serve as a jumping-off point for an even faster and more effective project. And, when

the building is sold, this valuable “digital twin” can even serve as a powerful added
enticement that enhances resale value.
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Step 7: Utilize and Optimize

Taking the Operate and Manage phase a step further, a constructible model and

the information it contains can do even more to enhance the ongoing use of the
structure as well. This can incorporate optimal use of space, room and desk booking,
and space planning.

How was this stage handled in the past?

Like the Operate and Manage phase before it, this step was historically the
responsibility of the owner and/or facility manager of the completed structure, and it
never even came into the mind of most construction professionals.

How has BIM been incorporated?

As noted above, BIM should have also connected this stage to the rest of the
construction workflow. Each component of the constructible model and the data it
contains holds tremendous potential value for owners and facility managers interested
in getting the very most return on their investment for the life of the structure.

Unfortunately, this further capability of BIM also is not being offered by most general
contractors, and most owners and facility managers aren’t aware it exists.
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How does The Constructible Process take this
stage a step further?

With the same “digital twin" level of detail inherent in a constructible model,
experimenting with various space configurations, utilization schedules, and other space
planning functions can all be carried out virtually with no changes being made to the
physical building until the optimal strategic choices have been made. The Constructible
Process facilitates an unparalleled opportunity to maximize the owner’s investment for
the life of the building.

There's no denying the positive impact BIM has had on the entire constructible
workflow. The sheer volume of data available at every stage of a project is valuable in
and of itself. But now, the way construction professionals can share and improve that
data layer using The Constructible Process is truly the future of construction.

Tools for Facility Management

Facility Management solution options

Resources for owners and facility managers
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