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Presenter Introductions

Dennis Fontenot
Divisional Technical & BIM Manager — Central Division
CMC

= 38 years CMC

» Detailing, Area Detailing Manager, Project Management, Estimating, Training,
Business Analytics and Process Improvements.

= Technology, Software Development and Implementation.

= CRSI Committees: Reinforcing Bar Detailing, BIM Task Group, Standards, Placing
Reinforcing Bars, Durability, Manual of Standard Practice, and Engineering Practice

= ACI Committees: 117 Tolerances,131 Building Information Modeling, 315 Details of
Concrete Reinforcement, and 315B Constructability.
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Robbie Hall

General Manager — East
Codes, Standards & Applications Support — North America
Headed Reinforcement Corporation

22 years in the reinforced concrete industry. Prior to joining HRC, spent 17 years with
multiple Rebar Fabricators focused on Detailing, Project Management, Detailer
Training and Management of Detailers.

ACI Committees : 117 Tolerances, 131 Building Information Modeling, 315 Details of
Concrete Reinforcement, 408 Bond and Development of Steel Reinforcement, 408A
Mechanical Reinforcing Bar Anchorages and Splices

ASCE Construction Institute Sub-Committee on Rebar Cages

ASTM Committee A01.05.01 on Reinforcing Bars

CRSI Committees : Engineering Practice (Vice Chair), Manual of Standard Practice
(Vice Chair), Placing Reinforcing Bars, Reinforcement Anchorages and Splices (Vice

Chair), Reinforcing Bar Detailing (Chair) Reinforcing Bar Fabrication, Research and o
Development -

RSIC : Technical Committee
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CRSI Reinforcing Bar Detailing Committee
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CRSI Reinforcing Bar Detailing Committee

Detailing Committee Overview

» Responsible for keeping current in the practice of estimating and detailing of
reinforcing bars.

= Develops and maintains the publication Reinforcing Bar Detailing and the
Reinforcing Bar Detailer Training Program, as well as Chapters 5, 6, and
Appendix C of the CRSI Manual of Standard Practice.

= Responsible for serving as a liaison with ACI 131 Building Information
Modeling of Concrete Structures and ACI 315 Details of Concrete
Reinforcement.

BIM Task Group Overview

» Formed in 2015

= Currently made up of 18 CRSI member companies representing software
vendors, rebar detailing, fabrication & placing companies, concrete
contractors and rebar accessory manufacturers

= Membership overlaps with ACI 131

= Published first Tech Note, Intro to BIM for Steel Reinforced Concrete, in 2021 ’
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CRSI Reinforcing Bar Detailing Committee

Forward looking plans for Detailing Committee
= While the committee scope includes maintaining publications that
cover rebar detailing standards & standard practices as well as rebar
detailer training, there will continue to be a heavy focus on BIM

Forward looking plans for BIM TG
= Complete the educational brochures discussed today
= Produce additional resources

Relationship between CRSI BIM TG and ACI 131 Committee
= CRSI Detailing Committee members actively involved in ACI 131
= Coordination on existing Tech Notes (both CRSI and ACI)
= Continued coordination with future resources
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CRSI Constructability & Productivity Initiatives
Related Constructability/Productivity initiatives at CRSI & ACI

CRSI Constructability + Communication Task Group: Mission Statement
» Address construction-stakeholder identified issues via focus group and its
participant expertise through the internal and external interactions

(communications and physical) throughout project development and
construction full life cycle.
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Engineering-Design-
General Contractor

Estimate for Rebar Supply
and Installation

RFI’s Created/Lack of Info

Re-Estimate
100% Drawing

Develop a Bid

Job is Awarded

Need to go from a fragmented, linear process (engineering

Detailing

Create Placing Drawings

RFI’s Created/Lack of Info

Submittals for Review

Revisions to Drawings

Resubmit Drawings

Create Bar List

Schedule
Production/Delivery

Approved as Noted

to construction) to...
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Structural Analysis and

] Design ]
Placement/Installation Estimate Rebar Supply

Status and Installation

Create 2D Placing
Team Drawings and IFC file with

Delivery Status
Rebar data

Review
3D
Structural
Model
Fabrication Status Throughout

2roce

Automatically Create Bar
List

Fabrication — Data — _ :
MTR’s for Rebar Schedule Fabrication, Print Bar List

Delivery and Installation

...A truly collaborative rebar workflow utilizing 3D
structural model
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Collaborative Workflows With BIM
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Collaborative Workflows With BIM
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What are some of the benefits of using BIM in concrete construction?

Rebar
Detailin

our Management and
Concrete Volume

| Model-
based
' Layout

Quantity Take-off

Embeds
Logistics /
Make
Ready
Planning
. D,

[ows: T aofwml nowss] seme] o]

Formwork
4 —— T
Construction | .
Drawings |
)
‘aCl¥ CONCRETE

CONVENTION



CRSI BIM Task Group Educ

For cast-in-place reinforced concrete structures, LOD definitions for elements such
~Rabsr modaling; In my opinion, is the next evolution Benefi as foundations, beams, columns, etc. could be interpreted as follows:
mtinually mi Conen
g:;:iv':?:’:lﬂ:*:vnnu °;'m Bn,:npubmc::;gn‘:l‘nzet P bbb drdy i 2 off : LOD 100 - Concrate membars may or may not be graphically shown in the
- — Don Josephson; Howard §. Wright,  Balfour Baatty Co | & model and any data or geomeatry should not be relied upon for any specific
d purposs. If shown, members are represented in approdimate locations and
i member thicknessas and cross sections are approximate
« ,L LoD 200 - Concrete members exist graphically in the model; however, they
” p }'\f/ \'>< should be considered ganeric and any deta or geomatry should not be relfed upon
T h e Be n ef' S ' .\“ﬂ__. for any specific purpose. Members are represented in approximate locations and
; member thicknesses and cross sections are approximate
- o A
of Building :
g LOD 300 - Struclurally signilicanl concrele members are 0 be accuralely
- 4 1 positioned and dimensionad in the modal with proper respect to the modal origin
I nfo rm at l o n 1 N Man-graphic data li.e. material stréngth) may also be reprasented through noles
o, il attached to a mamber,
Modeli -
o e Ing LOD 350 - Concrate membars should be represented in actual locations with
correct thicknesses and cross sections. Members should be complete and include
( B I M) fo r penetrations, opanings, joints, ets, This mode! should clearly communicats design
ifttént, but may not take inle account construstion sequencing & scheduling,
dowsling, splices of reinforcing bars, etc. Howaewvar, it showld provide senough
Ste e l information for the reinforcing bar detailer o coordingte with industry standards,
prejact typical details, and construction sequancingschaduling in order to create
. e BivM placing drawings.
Reinforced
the § LOD 400 - Concreta members should be reprasanted in actual locations with
Co n C rete m % correct thicknaesses and ore ctions. Membears are modeled complataly and are
o “fabrication raady” to include spacific quentities, sizas, shapes and orientstion of
f the element, as well as all required reinforcing data to be supplied by the rebar
fabricator
. = Fl - - _
” N LOD 500 - Element is a field verified representation of the completed element and
What is Building Information Modeling? all components Installed prior to concrete pour. Par tha BIMForum Interpretation,
Building Information Modeling |BIM) is & 3D process used to generate and manage digital models of buildings 1:‘:':':;;53 ql::j;lr':;l:“;:é;n::é‘m::::ﬂg';?;r:r?vlso?r::0“:;‘:;:;202:g’:m‘:ﬁ;;s'tll?lg
and infrastructure, This procass is usad by those who plan, design, construct and manage facilities, The process Spe ation does not defing or illustrate it !
involves creating and maintaining intelligent models that represent physical characteristics of a facility, as well as U e _ B _ '
contain parametric data about the elements within the model. Numerous software packages exist that fall within . —
the definition of BIM, each having distinct edvantages to different parts of the life cycle of & facility, from design to ; | As BIM continues o evolve snd become more commonplace as 8 method of communication, collsboration,
construction through oparation. While the currant state of BIM is very dependont on the region and market sector, Tl and mlon_natlm ekchang_e, itis beci_)mlog ever more critheal to have a clear method of defining the rellabdivy
its adoption and use continue to expand and evolve ol of each pmcsnﬂnform_nlmn fnu_mi in a model at any given moment in I‘.l!B litecyecle of a project. The intent of
[ the LOD Specification is to provide such a reference to the AEC community.
Q
Although the focus of most BIM discussions centers contains all the bullding component information, from 4
on the 3D model itself, the information contained wall systams, structural systems {including reinforcing ol
within is of equal importance. The National Building steel), electrical systems, HVAC equipment, plumbing P
Information Modal Standard1 (NBIMS) defines fixtures, door and window schadules and finishes
Building Information Modeling (BIM} as “the DIGITAL Often supplemental information is included such 9
REPRESENTATION of physical and functional as the manufacturer, supplier, and square footage b
characteristics of a facility. As such it serves as & of every material epecified on the project. In other E
shared knowledge resource for information about a words, BIM is an “Intelligent 3D Model” Commonly, L r . d b b gt
facility, forming a reliable basis for decisions during BIM will be comprised of a collection of Modals, likely 4 m.-.muf.n:rur.;r and =u"_‘ph‘_" ;”_:d provr mm;_‘_"unim; profe
its life cycle from inception omvards” created by different discipling specific applications, " . S .
and then combined using 8 common exchange <
In ganaral, BIM encompasses more than a 3D format. Ultimately, following its use from design I Concrete Reinforcing Steel Institute
computerrendered virtual mock-up of 3 structure, through construction, BIM s intanded to be usad t 933 Moath Plum Grove Ral., Schaimbisrg, Il 60173-4758 + p, B47-577-1200 - 1, B47-517-12086 + |
itincludes a database of |‘nformanon, In addition to a5 3 tool for facility owners and operistors to better f
physical architectural attributes, the complete BIM manage their facility throughout its entire existance.
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Benefits of BIM

Visualization of finished structures has multiple key ad-
vantages for owners & developers. Visualizations can
be used to show how aesthetically pleasing the envi-
sioned project will be and how it will function with the
surrounding community for early financing/investment
presentations. If the project is a pre-sell type of project
such as multi-story unit's, the visualization can provide
a completed project view for potential residents. Trade’s
providing cost estimates can use the visualization to
understand and locate the areas within the structure al-
lowing for better cost estimates and more competitive
pricing on supplies and services. Scheduling impacts
may also be lessened or improved.

Modeled 3D Structures

Modeled 3D structures provide clarity, not as easily
achievable in 2D, thus reducing or minimizing costs
from change orders during construction.

As an Owner, using BIM on your project helps reduce
the risk of costly change orders and delays during the
construction process. With BIM Owners can visually

-y

= s AW §a

. Building
‘.’ Information
»\ Modeling (BIM)
Benefitting
Owners/
Developers

see the design in 3D prior to the construction process
beginning. Having this ability allows the Owner time
to ensure that the design intent matches their vision of
the structure. If adjustments need to be made at this
point in the process, it can be done with very little im-
pact to the project. Whereas in the past, Owner chang-
es would occur more often while the work was being
performed which creates a negative impact to the
overall cost of the project and construction schedule.

There’s a 4D BIM?

While many are aware of BIM’s 3D capabilities, “4D
BIM’ which adds Scheduling and Sequencing capabili-
ties to the Model, is often overlooked or underutilized.
By combining the graphics power of the model with a
project scheduling tool, 4D BIM provides an advanced
virtual, and very visual look into how construction
will occur at various moments in time. This allows all
project stakeholders to see how the project will prog-
ress, allowing for advance planning and coordination
of material deliveries and staging, equipment needs,
and the forecasting of labor requirements for optimal
efficiencies and safety.

When utilized effectively, opportunities are often found
to reduce the project timeline, discover, and address
potential site hazards, and even uncover potential cost
savings. As construction progresses, the schedule is
frequently updated, providing a past, present, and fu-
ture look at the state of the project. If for any reason
the project scope changes or a target is missed, all
involved can see the effects and adjust accordingly to
avoid future surprises and setbacks.

THE WORLD'S GATHERING PLACE FOR ADVANCING CONCRETE

Simulated Rebar Placement/Scheduling

Scan A code to watch
40 BIM sequancing videa.

Improving Facility Manage-
ment and Maintenance

BIM has the potential to improve facili-
ty management and maintenance as it
relates to reinforcing steel in concrete

structures, in many ways.

= Information about the reinforcing steel
present in existing concrete foundations
for a buildings mechanical equipment
may be available in the model thus
making it much easier to determine if the
foundations are acceptable ifiwhen new
mechanical systems need to be replaced
and installed.

A four dimensional BIM model contains additi

own as &
data or the time element. Therefore, 40 BIM is rssemmﬁty.?ﬁ BIM + scheduhngfseu-uencmg

5D BIM

5D BIM complements its previous dimension, 4D, by
adding the cost component to the time model heavily
used in the construction industry.

The fifth BIM dimension, 5D, integrates the informa-
tion further with cost data by bringing in detailed cost
information into the project. This cost data may include
schedules, prices, and quantities. Utilizing 5D BIM in
project management is an effective tool to minimize
costs and future budgetary risks. The method continues
to promote collaboration and efficiency across con-
struction teams to produce self-sustainable and efficient
structures while minimizing unnecessary project costs
and overruns.

6D BIM

6D BIM is referred to as the sustainability phase that
focuses on facilities management. Sustainability drives
information that supports facilities management and
operations. 6D BIM focuses on the success of making a
building or other structure a self-sustainable, safe, and
energy-efficient entity.

7D BIM

7D BIM involves operations and facility management,
which is particularly utilized by owners and building
management. 7D BIM is the dimension that tracks an
entity’s status, technical specifications, maintenance
logistics, warranties, operation manuals, and more.

7D BIM is critical in the later and execution stages of a
project, and its primary goal is to regulate the project
health and efficiency from its first day in operation until
it is decommissioned.

cns Concrete Reinforcing
Steel Institute
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*Models may allow organizations a
useful starting point for space and
occupancy management. Being able to
see where most of the reinforcing steel exists and
in what walls, may provide valuable information
when doing remodels to improve space and
occupancy management.

BIM can provide data about materials used in

the construction of the building, such as the
reinforcing steel used in the building’s concrete
members. Knowing that concrete and rebar are
the main structural components in their building's
construction provides a level of comfort as well

as valuable information about the durability,
energy efficiency and life expectancy for their
building. Reinforced concrete construction also
provides an owner with piece of mind knowing that
environmentally responsible, recyclable materials
were used as opposed to non-renewable materials
such as timber.

In this day and age of “Zero Carbon” goals for the
construction of buildings, the use of reinforced concrete
materials, as per the point above is especially pertinent
and worthy of noting.

Management and access to accurate drawings may be
better provided in a BIM model, such as as-builts of the
reinforcing for the existing structure. Although tradi-
tional 2D CAD software has always offered some ability
to provide accurate as-built records, BIM has some
advantages over 2D CAD such as an easier means of
representing three-dimensional aspects of the building
and can carry extensive data about the reinforcing in
the structure. m
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Benefits of BIM

As the Structural Engineer or Architect, using BIM on
your project helps reduce the risk of costly change or-
ders and delays during the construction process.

With BIM through the coordination meetings, Engineers
and Architects can visually see clashes prior to the con-
struction process beginning. Having this ability allows
the Engineer and Architect time to adjust the design as
required so clashes can be resolved prior to the start
of construction. If adjustments need to be made at
this point in the process, it can be done with very little
impact to the overall project. Whereas in the past, the
clashes would occur while the work was being per
formed which creates a negative impact to the overall
cost of the project and construction schedule.

Once the reinforcing steel is medeled in 30, clashes or interference from
structural steef members become very ebvious.

Changes often occur, either during the design phase

ar during construction. When the Engineer can actual-
ly “see” what has changed in the model, they may be
able respond with a more appropriate solution if they
can see how the changes will potentially affect other
members. The model may even provide ideas on how to
solve an issue in a simpler, less labor intensive or costly

manner.

In some cases, this improved insight provided by the
model may even dictate whether the change can even
be implemented, and whether the proposed changes
are even worth the time and expense to solve the issue
at hand. Very often, for example, changes that decrease
the size of a concrete member, can greatly increase
costs due to additional rebar being needed to reinforce
the member, thus negating any real advantage to mak-
ing the change.

Coordination between the Architects design and the
EOR/LDP’s structural design is improved by working on
the same model. Information on member sizes, for ex-
ample, can become available for incorporation into the
Architects drawings/model, almost immediately.

* May be able to see the need for redesign due
to clashes of congested reinforcement (bar size/
spacing), embeds, structural steel, couplers, and
other trades such as MEP. With direct access to
the model, RFI's from various trades can be mini-
mized with real-time intent and extents, assuming
completely accurate. Resolution proposals can be
given from better perspective given.

| Engineers & Architects

* Materials can be more accurately estimated. In-
formation can also be added to material elements
such as bar size, ASTM, grade and bid items/cost
codes/elements. Other things can be defined
manually such as pour/sequencing, heat info (in-
cluding PT) and other endless options. All of this
info can also be filtered by.

Design Analysis

e Structural design analysis is vital as it ensures
the safety, optimizes performance, meets func-
tionality requirements, complies with codes,
assesses risks, and fosters innovation in struc-
tural engineering.

e Utilizing BIM for design analysis brings benefits
such as improved collaboration, accurate data,
parametric modeling, simulations, clash detec-
tion, and data-driven decision-making. These
advantages contribute to more efficient, coordi-
nated, and optimized structural design analysis
processes.

¢ Data-driven decision-making: BIM allows
engineers to extract and analyze data from the
model, enabling informed decision-making

Design, model, execute.

cnsl Concrete Reinforcing
Steel Institute

throughout the design analy-

sis process. By analyzing the
data, engineers can identify
trends, evaluate different
design options, and make
evidence-based decisions. This
data-driven approach helps
optimize the design, enhance
performance, and mitigate risks.

(]
Scan 0R code to

watch 4-D BIM
sequencing video.

5D BIM

5D BIM complements its previous dimension, 4D, by
adding the cost component to the time model heavily
used in the construction industry.

The fifth BIM dimension, 5D, integrates the informa-
tion further with cost data by bringing in detailed cost
information into the project. This cost data may include
schedules, prices, and quantities. Utilizing 5D BIM in
project management is an effective tool to minimize
costs and future budgetary risks. The method continues
to promote collaboration and efficiency across con-
struction teams to produce self-sustainable and efficient
structures while minimizing unnecessary project costs
and overruns. m
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BIM Benefiting Contractors

Benefits of BIM

Field layout can take a substantial amount of time, and
errors can be costly. With BIMTechnology, the latest in
robotic total stations can cut time in field operations
and improve accuracy. If requested, layout can include
Edge of Slab, Column and Wall locations, rebar start
points, end points, and spacing. In addition to concrete
and rebar layout. With the use of 3D laser scanners,
software can be loaded with the model for deviation
reports to check pad elevations prior to mobilization and
overlays for as-builts.

Ly LY
== ams

Onsaton ag - Pan Vew

orm
Modeling (BIM)

Benefitting
Contractors

BIM Models

Models contain extreme amounts of information. The
contractor, detailers, and estimators know the total vol-
ume of concrete and weight of rebar upon completion,
no more calculators. Change orders have always been
a tough sell. Owners and General Contractors may ask
quite a few questions when it comes to the accuracy of
COR estimates and cost. BIM systems provide a power-
ful visual tool to assist the project team in understand-
ing changes quickly. With BIM compare object tools, the
model will show a 3d overlay with the ability to provide
reports on volume and weight changes.

Design model use by multiple dis-
ciplines such as concrete outlines
and members. When a single model
is used from design conception, the
construction team can share and
coordinate between trades with less
confusion and a better understanding
of the structure. When structural con-
crete team uses the same model, the
rebar detailer has a simplified task of
checking elevations and verifying the

=
cel 3 Apartment Pad Scan-1

in lieu of laying out all elevations for
vertical work form architectural draw-
ings. The model outline can provide
openings and with further coordina-
tion including MEP, this provides clar-
ity for the rebar detailer to coordinate
locations otherwise unseen.

<
§
H
H

extent or range of a concrete member
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Concrete Reinforcing.
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Benefits of BIM

The BIM model makes it easier to show or overlay other
trade materials such as pipes, conduit, embedded steel
items, post-tensioning components, precast connec-
tions, HVAC/Mechanical openings, structural steel
connections, etc.

BIM Models allow detailers to build projects in a virtual
platform. Detailing within a model typically displays

bar diameter, spacing, and any other structural require-
ments like hooks and bend radius, allowing the detailer
to quickly address anything that may cause issues in the
field. BIM software has the ability to produce reports for
weights, bar size, marks, and other important informa-
tion upon request.

Congested areas are easier to see in 3-D, easier to
resolve issues in advance or write RFI's to clarify, or
request EOR/LDP input. Clearer communication of struc-
tural geometry and design intent from the EOR may be
possible. Far too often RFls lack information or a clear
response to provide direction. Today’s industry leans
heavily on open communication between contractors,
subcontractors, and the design team. During collabora-
tion meetings or a simple screen share, models can be
shown to address recognized issues and be corrected
without having to process additional paperwork.

Detailer Training Improvements
Reinforcing details can be shown in 3-D which may aid
to increase improved training, accuracy in detailing, as
well as, identifying congestion or problem areas.

Building
Information
Modeling (BIM)

Benefitting
Detailers/
Project
Managers

Samples of requests for information (RF) on typical drawings.

BIM Benefiting Rebar Detailers & Project Managers
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Modeled ares (before).

Training of new detailers is made much easier

in 3-D because its easier for new persons in the
industry to comprehend what rebar detailing is,
and what some potential issues are that they will
need to learn how to face and solve these types of
problems. Trainees have to understand what they
are drawing before they can ever become a good
quality, accurate rebar detailer.

A model may also make it easier to share with
outside or contract detailers in other locations.

Congestion areas or problems can be much easier
identified in 3-D than in 2-D. This is probably one of
the biggest advantages to detailing in a 3-D model,
and for the field installers, can be a huge advantage
to them being able to see these areas in advance of
them actually constructing the area of concern.

A comprehensive BIM model contains virtual
representations of the actual building parts and
components used to construct a structure, allowing
a structure to be “virtually constructed” even before
it is physically materialized.

Further to identifying congestion or problems,
detailing in a 3-D model showing these problematic
areas when the drwgs are submitted for approval
to the GC or A/EOR gives them a chance to aid in
solving the problem or at least responding to the
issue early-on.

The detailing documents could be incorporated into the
model, thus improving access to them by anyone at any
time which would improve the process of distribution,
especially for the fabrication shop and the field.

Level of Development 350

In Level of Developement (LOD) 350, concrete members
should be represented in actual locations with correct

cn Concrete Reinforc
Steel Institute
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Constructed area (after).

thicknesses and cross sections. Members should be
complete and include penetrations, openings, joints,
etc. Primary reinforcement is represented either graph-
ically and/or as non-graphical information in notes
associated with or attached to the reinforced elements.
Rebar may be graphically shown at congested areas
and for general representation. Graphic and non-graph-
ic data as required to convey design intent should also
be attached in its entirety. ltems like expansion/contrac-
tion joints, pour stops and closure strips are represent-
ed in correct locations.

Design specific lap locations should be identified
graphically or through notes. The model at LOD 350
should clearly communicate design intent, but may not
take into account construction sequencing & schedul-
ing, doweling, splices of reinforcing bars, etc. However,
it should provide enough information for the reinforc-
ing bar detailer to coordinate with industry standards,
project typical details, and construction sequencing/
scheduling in order to create placing drawings.

Level of Development 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 rein-
forcing data to be supplied by the rebar fabricator.

A model at LOD 400 will be the result of the reinforc-
ing bar detailer’'s work and is the minimum LOD that

a reinforcing bar detailer should provide to another
party. The model considers construction sequencing
and scheduling, doweling, splices of reinforcing bars,
etc. and all reinforcing is fully detailed {quantity, size,
length, callouts, etc.) and ready to present on placing
drawings and bar lists for fabrication and installation. m




Benefits of BIM
Estimating, sales and detailing departments may all
benefit from wh Level of Develop 1t (LOD) is

provided on the plans/model.

A BIM model could be used by a fabrication shop’s
shipping dept to show delivery location and/or jobsite
access.

Further, the shop could view scheduled delivery dates
and/or fabrication dates proposed by the Project Man-
agers or Detailers, according to the jobsite construction
schedule.

Benefitting
Fabricators/
Suppliers

Models showing where the material will be installed
and in which elements they are part of could be of
benefit to the shop as the shop managers may be able
to apply their construction knowledge to the bending of
the rebar. (ie: an example might be over-bending top
90° hooks in a slab to 91° or 92° instead which allows
the hook to “hang” more easily when installing).

A model may contain information for miscellaneous
hardware such as formsavers, couplers, terminators
and even placing accessories such as bolster or chairs.
Being able to see these special items ahead of time
could potentially aid the fabricator in ensuring that they
have enough inventory
levels to meet the project

Simulated Rebar Placement/Scheduling

needs, or even just alerting
them to future needs.

Scheduling of other con-
crete reinforcing scopes
such as post-tensioning
and studrail deliveries

into a BIM model could

be beneficial to a fabri-
cation shop's scheduling
department. Coordination
of deliveries with these
other scopes is critical for
efficient shipping times
and dates, and having the
right material arrive on the
jobsite at the right time, for
the installers.

Scan A code to watch
40 BIM sequencing video.

Templates modeled and printed out to scale can aid the
shop in fabrication, especially for complex and/or spe-
cial shapes. Also, if the shop is bending a special shape
it may need to be compared to modeled bar drawn to
scale to ensure it can be fabbed to fit in the field cor-
rectly.
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3D Modeled bars for complex shapes as shown above, make it easiar for the fabricator to visualize what they bending.
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Modeled bars for complex structures can be shown to
the shop and the field so all parties can agree on the
best dimensions and/or shapes to be used for efficient
fabrication as well as efficient placing in the field. It
may be easier to spot the grouping of varying length
bars if they have been modeled first before fabrication,
especially with field input as well.

Templates modeled and printed out to scale can aide
the shop in fabrication, especially for complex and/or
special shapes. Also, if the shop is bending a special
shape it may need to be compared to modeled bar
drawn to scale to ensure it can be fabricated to fit in the
field correctly.

Modeled bars for complex structures can be shown to
the shop and the field so all parties can agree on the
best dimensions and/or shapes to be used for efficient
fabrication as well as efficient placing in the field. It may
be easier to spot the grouping of varying length bars if
they have been modeled first before fabrication, espe-
cially with field input. m




BIM Benefiting Rebar Placers

Concrete Reinfd
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Benefits of BIM

* A 3-D model can provide the installer with valuable
insight as to the jobsites layout, access and staging
areas, similar to a 2-D plan but different or addi-
tional views that are more realistic are more easily
shown in 3-D. Crane location(s) for hoisting and
truck access and unloading is quite often shown
on a model which can be a great advantage for the
placer to have an idea of, in advance.

Building
Information

Benefitting
Placers

BIM could be invaluable to the installer as to where
there are congested areas on-site. The detailer can
produce details in 3-D on their drwgs so the install-
ers can easily see how an area has to go together;
being aware and able to see these congestion areas
in advance can be a huge advantage to their pro-
duction on-site, plus they may be able to place bars
earlier on to make the problem area easier to install
later.

Modeling (BIM)

* Scheduling information
can be added to the BIM
model by the contractor
and other trades. This
insight can be obtained
early on by the placer
to not only coordinate
their daily/weekly labor m
requirements but also
help them identify when
major pours may be BT me
happening requiring
spikes in the manpower.

Further to scheduling,
the rebar fabricator can
input all of their indi-
vidual delivery dates

Simulated Rebar Placement/Scheduling

0]

=i
Scan OR code to watch
4-0 BIM sequencing video.

and times to the jobsite

as well. Notonly can
full load weight infor-
mation be input into the model but so can the
placing drwgs indicating “where” each bar for
each particular load will be installed. This detailed
information can be applied to small “hot-shots”
or “rushes” to the jobsite carrying shortages or
repair materials.

Enough information should be shown on the
model such that it can be used by the placer for
the coordination of their labor (as noted above),
location of their equipment and laydown or stag-
ing and unloading of the material.

Pour breaks, construction joints and pour strips
can be shown and dimensioned accurately on the
model in addition to pour sequence’s and/or load
breakdowns which can all be shown more clearly
on the placing drawings by colors or labels, or
graphically on a model, to indicate what exactly is
on each load.

CRSI e feitorcna
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sz~ Technical Notelf

Introduction to Building Information
Modeling (BIM) for Steel Reinforced

Concrete

What is Building
Maodeling (BIM)?

Buildng Information Modelirg (SN (s
a 30 precess used 10 generate and man-
age digital models of buddings end nfra-
siruciure. This process s usad by thosa
who plen, design, construct and manage
tacilives. The process myvolves creating and
maintaning intelligent models that repre-
sant physacal charactenistics of & taciity,
&5 wall B8 contan parametic date shout
the earmants withn the model. Numearous
saftware packages exist that fall within tha
definiton of Bik, each hesing datinct ad-
waniages to differant parts of e Me cycke
of a faciliy, from tha design to constniction
thraugh oparation.

Information

Althicugh the focus of mest Bk discus
=ons canters on the 3D model itsalf, tha
infarmation containad within is of agual m
prertanca, Tha Matoral Buiking Infarmaticn
bodal Stardard’ (NBIME) defines Bulding
ricernation Medebng  [BIM] as “tha
DIGITAL REPRESENTATION of physical
and functional characienstics of a faciity,
A% such it sanms as a shared bnawledga
resource for information about a faciitg,
forrming a relable basis for decsons during
cryahe from mception ormands ™

s

I genaral, BIM encompassas mare than
& 30 cornputarrendenad virusl mock-up of
& stucture, it ncludes 8 database of infor
rnatian. In additon o physcal achitectural
aitrbutas, the complata BIk contans. sl
the buildng componant informnaton, from
well systams, strustural systems, elactr-
cal systems, HWAC equipment, plumbing
fistures, door and wndow schadules and
fireshas, Ofen supplemental information
iz included such as the manulaciuer, sup-
plier, and squara footaps of evary material
spacifiad on tha project, In othar words,
gikd = an intalligent 30 Model” BIM s
intandad to be used &5 a tool for faciity
ownars and operators to batter managa
their facility throughaut its entire existence,

BIM i& apglied bo the detals af concreba
reinforcement in both  the design and

construction phase ol a lacility. In the de-
sign phage, BIM & aften used by the design
tear 1o define the physical charactedstics
of the reintorced concrite alsmen
lining concrels shapes and edges
cal space. The fainloroarment inlornation is
riput 88 either dxla within the eanciate al-
arrenils, of phydical regresentations ol tha
rainlodearment. This deliniion of concrats
and rairfoicernent mbarmation is often 1
a “design ntent” lavel of modeling. In the
consiruction phase, e concrate gesmetry
= often delmed te 8 constiuction level of
detail, ard the renforcemant is defined 1o
& lewed frorm whikch it can be fabricated ared
rigtalled

How iz Building Information
Modeling [BIM) Liilized on a Steel
Reinforced Concrete Project?

B can e wilized on a project = differ
anl ways ard iz highly dependant an the
makeup of the project team, BIM capacity
|software, experience, ate.) and the dagired
aulcormes and defivarabhas. n some cases,
simple 30 modals of spacific areas are al
that is desired. In cthers, the full BIM pro-
©8as 8 uged.

At the start of & project, i isimpartant that
the expectations betwaen the Confractos
and the Fabricator related to BIM ame dis
cumsed in detald, 50 all parties involsed un
derstand the project requinsments, These
discussions reed ta include;

* WWhat 15 the contraciual scope be-
twaen Fabncatar and Contractor?

|5 the 30 micdaling Daing used solkaly
oy thee contractor for visualizng and
troubleshanting areas of high con-
gastion ar othar concarns?

Will the model itse be a delwerable
to the Engineer andfor Contracior?

Will tha Contractor be  supplying
the Fabrcator with 8 model 1 work
from?

= Addimional information, as needed.

tod concrets structurgs, LOD
such as foundations, teams,
terpreted as folows.

bers may of may not be graph-
del and any dala or geometry
jon tor any specdic purpose. If
Boresantad n approximate loca-
nesses and Cross sectins are

value for a reinforcing bar de
Wiy not included,

earizals

Foatg wih #12° O

= shaukd be represented
[ thicknesses and cross
B completa and mcluda
E1C.

presented aither graphi

jormation (O pgses associ
rioroed elements

wi 8t congested areas
Graghie and nen-graphic
an intent should aksc be

Chon points, pour stops
pted n comect locatons,
bauid be kantified graphi

Hd claarly communicats
aka (MG SCCOUNT CON-
fuling, doweling, spiices
revar, (it should prowide
rainforcing bar detailer
standards, profect el

saquancingscheduiing
hings,
CRSl Tachnical Hore 3

= a fabrication ready
r and athar irvabed

Cacome More Com-
patian, collaboration,
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g the relisbibiy of
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1. The intent of the
In 8 referenca to the

Reinforced Con-

erous and vary from
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clash detection ard
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Files and BIM File
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s for the ease of interap
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Q&A

THANK YOU!

Dennis Fontenot
Divisional Technical & BIM Manager — Central Division

CMC

Robbie Hall

General Manager — East

Codes, Standards & Applications Support — North America
Headed Reinforcement Corporation
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