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What is Building Information Modeling?

“Rebar modeling, in my opinion, is the next evolution

of the BIM process as we continually migrate to a
more manufacturing mindset.”

— Don Josephson; Howard S. Wright, a Balfour Beatty Co.

The Benefits
of Building
Information

9
(BIM) for

Steel
Reinforced
Concrete

Building Information Modeling (BIM) is a 3D process used for generating and managing digital models of build-
ings and infrastructure. It is employed by professionals involved in planning, designing, constructing and manag-
ing facilities. The process involves creating and maintaining intelligent models that represent physical characteris-
tics of a facility and include parametric data about the elements within the model. Various software packages fall
within the definition of BIM, each offering distinct advantages throughout the life cycle of a facility, from design
to construction through operation. While the current state of BIM varies by region and market sector, its adoption

and use continue to expand and evolve.

Though discussions on BIM often focus on the 3D model,
the information contained within is equally crucial. The
National Building Information Model Standard' (NBIMS)
defines Building Information Modeling (BIM) as “the digital
representation of physical and functional characteristics of
a facility. As such it serves as a shared knowledge resource
for information about a facility, forming a reliable basis for
decisions during its life cycle from inception onwards.”

In essence, BIM extends beyond a 3D computerrendered
virtual mock-up of a structure; it includes a database of
information. Apart from physical architectural attributes,
a complete BIM encompasses data on building compo-

nents, such as wall systems, structural elements (including
reinforcing steel), electrical systems, HVAC equipment,
plumbing fixtures, door and window schedules, and fin-
ishes. Often supplemental information is included such as
the manufacturer, supplier, and square footage of every
material specified on the project.

In other words, BIM is an “Intelligent 3D Model” Common-
ly, BIM will be comprised of a collection of models, likely
created by various discipline-specific applications, and com-
bined using a common exchange format. Post-construction,
BIM serves as a tool for facility owners and operators to
effectively manage their assets.

1. "NBIMS-US™ Version 4," National BIM Standard-United States®, 2023, https://www.nibs.org/nbims/v4






Benefits of BIM for a Steel Reinforced
Concrete Project

BIM offers many advantages throughout the project lifecy-
cle. Providing a full visual representation of the structure at
conception allows all parties to have a better understanding
of design intent. Developing elements within the model
may assist the detailer when producing placing drawings
that meet the needs of the design documents. By combin-
ing or overlaying the virtual models from other trades earlier
in the project schedule, costly site delays could be prevent-
ed through early resolution of clashes, quality issues, and
construction obstacles. Specifically, coordination among
mechanical, HVAC, and plumbing drawings, etc. Utilizing
model data for pre-construction scheduling and staging
simulation can also help streamline site operations and
improve safety throughout the construction process. As
BIM becomes more commonplace, its applications continue
to evolve, pushing efficiencies in steel-reinforced concrete
construction to everincreasing new levels.

What are the Challenges with BIM?

While several benefits of BIM have been presented, its adop-
tion can present new challenges that should be considered:

e BIM requires different visualization skills over that of
traditional 2D tools. Allow current staff time to make
the transition and consider the advantages of hiring and
training new staff that may already possess such skills.

e BIM facilitates a more collaborative process amongst
disciplines. This often changes roles or increases
responsibilities of those involved. It is important to
clearly define and understand what will be required of
each party for each project.

e BIM is often used on larger, more complex projects
with multiple suppliers and trades utilizing a multitude
of BIM applications. To facilitate the free and accurate

BIM allows design
teams to visualize
and layout obscure
geometries.

exchange of information and ideas between parties and
platforms, most applications now accept an open file
format known as Industry Foundation Classes, or IFC's.

Working Together - IFC Files and BIM File
Transfers

Numerous BIM software packages can define concrete
geometry and data, detailing steel reinforcement, or both.
Most of these applications are now compatible with an
open file format specification, known as Industry Founda-
tion Classes, or IFC's. This is an object-based file format that
allows for the ease of interoperability between software
platforms. IFC files can be exported from and imported into
most BIM software platforms and collaborative viewing
applications, allowing model content created in different
software to be viewed and used in other software and by a
variety of users and teams.

State of the Technology

BIM has been in practical use for nearly 20 years as of this
publication, but one thing that makes it different from past
technologies is that it is continually evolving. The current
state of BIM depends on the region and market sector, with
its adoption consistently expanding. The introduction of
technologies like tablet computers, laser scanning, drones,
3D printers have shaped BIM's trajectory. A primary focus
behind the evolution of BIM is the ability to utilize this vast
array of content by different users using different tools. This
focus is not only intended for designer to designer, but to
provide for a means of collaborative information sharing
throughout the project workflow and lifecycle. Efforts to
facilitate data transfer for downstream uses allows structur-
al steel, pipe, and duct, and even reinforcing bar fabricators
the ability to seamlessly utilize the information from the
BIM for use in fabrication of these elements.
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For cast-in-place reinforced concrete structures, LOD definitions for elements such
as foundations, beams, columns, etc. could be interpreted as follows:

Column with
8 #8 verticals

& #4@10"ies This model should clearly communicate

-« design intent, but may not consider construction sequencing & scheduling,
doweling, splices of reinforcing bars, etc. However, it should provide enough
y ~ information for the reinforcing bar detailer to coordinate with industry standards,
Footing with project typical details, and construction sequencing/scheduling to create placing
#6@12" EW drawings.

LOD 400 - Concrete members should be represented in actual locations with
correct thicknesses and cross sections. Members are modeled completely and are
“fabrication ready” to include specific quantities, sizes, shapes, and orientation
of the element, as well as all required reinforcing data to be supplied by the rebar
fabricator.

LOD 500 - Element is a field verified representation of the completed element
and all components installed prior to concrete pour. Per the BIMForum
interpretation, “Since LOD 500 relates to field verification and is not an indication
of progression to a higher level of model element geometry or non-graphic
information, this Specification does not define or illustrate it.”

As BIM becomes more prevalent as a method of communication, collaboration, and information exchange,
having a clear method to define information reliability in a model is crucial. The LOD Specification serves as
a reference for the Architecture, Engineering, and Construction (AEC) community, providing clarity on the
reliability of information at any given moment during a project's lifecycle.

Organizations such as the American Concrete Institute (ACI) with help from CRSI and its
members are continuously refining the IFC specifications to assure that all necessary
information is properly defined and inconsistencies between platforms continue to diminish.

Concrete Reinforcing Steel Institute (CRSI) is the authoritative resource for steel reinforced
concrete information. CRSI authors many industry-trusted technical publications and standards

documents; and whose members include rebar producers, fabricators, placers, accessory
manufacturers and suppliers, and design/construction professionals.

Concrete Reinforcing Steel Institute
933 N. Plum Grove Rd., Schaumburg, IL 60173-4758 * p. 847-517-1200 - f. 847-517-1206 « www.crsi.org






