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I CIEH HILLWOOD COMMERCIAL PROJECT
BIM for Conceptual Cost Estimating

9.9.1 Introduction
This case study demonstrates the potential for buding information models to
support conceptual estimating early and often in aproject and during the
conceptual design and development phase. The usd parametric models by
the design-builder, the Beck Group, showcases thebene®ts of providing
informed design options to an owner early in the pocess and enabling both the
owner and the design-build team to explore more gtions and, ultimately, to
provide better overall design, in terms of programmatic and cost requirements.
The project is located in the Victory area of downtown Dallas, TX on an
old railroad yard that is currently under remediation in preparation for the
Victory Park Development Project (www.victorypark.com), which includes an
of®ce-retail facility and several other buildings (See Figure 9-9-1). The owner
and developer, Hillwood Development, plans to lease the retail and of®ce
space. The project was initiated in August 2006, with a lump-sum fee for
design services provided by the Beck Group. As of March 2007, the project
was in the schematic design phase, and lease discussions were in progress. This
case study focuses on the two-month period of schematic design, when the
conceptual estimating took place.
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Table 9-9-1 Overview of project details.

Developer Hillwood
Architect Beck Group
Lot size 1.6 acres
Of®ce Space 115,439 sf
Retail Space 22,712 sf
Parking Spaces 81

Floors 6

The project is a six-story 135,000 sf of®ce/retail building on a 1.6 acre lot.
The site involves unique constraints for vehicles and pedestrians, requiring
accessibility changes due to the topography (See Figure 9-9-1). The Beck
Group is predominantly a commercial builder with many repeat clients, and
their services included conceptual estimating use of their propriety software.

9.9.2 The Conceptual Estimating Process

The Beck Group provides conceptual estimating as part of its standard services
for architectural design. Based in Dallas, TX, the ®'m is a leading-edge design-
builder on the forefront of using parametric-based CAD to support their design
and building processes. In 2000, the Beck Group acquired intellectual prop-
erty from the Parametric Technology Corporation (PTC) to better provide cus-
tom design services. With a small full-time team devoted to the customization
and enhancement of this technology, they were able to combine their expertise
in design-build with that of PTC's technology. Their initial efforts focused on
supporting the quick exploration of different design options.

On this project, the Beck Group began the digital modeling effort as soon
as the owner signed-off on the conceptual design and prior to the schematic
design phase. The Beck Group's architectural design team developed a concep-
tual cost model and estimate while exploring multiple design revisions and
evaluating the costs associated with each of the alternative features. The itera-
tive process involved exploration of design alternatives, calculation of cost esti-
mates, and presentation to the client. The participants were predominantly
architects from the Beck Group and the construction project manager, who
provided input and guidance on constructability issues and estimating and pre-
construction services. Since the Beck Group is a design-build ®m, they can
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rely on internal knowledge. Members of both teams bene®ted from the multi-
disciplinary collaboration.

9.9.3 Overview of BIM Technology to Support
Conceptual Estimating

The central tool employed is DPro®ler, a BIM-based solution capable of gener-
ating accurate cost estimates from a digital design model. DPro®ler is a 3D
parametric BIM tool that allowed the team to quickly generate a design based
on speci®c features, parametric variables, and custom design with parametric
components. The major enhancement within DPro®ler, compared to other
building information modeling tools, is its association with cost information.

As designers build a digital model using components from a building com-
ponent library, it is possible to view real-time cost information. Each compo-
nent is associated with cost items from a database. The DPro®ler software
package is integrated with RSMeans cost data, which includes 18,000 assem-
blies and more than 180,000 line-items. RS Means is a cost construction data-
base provided by Reed Construction Data (see www.rsmeans.com for more
information). This association allowed the team to quickly calculate speci®c
features and design alternatives, allowing the owner and designer to also work
in real-time.

Beck's experience using DPro®ler for estimating, compared to traditional
manual-based estimating, has resulted in a 92% time reduction in producing
an estimate with the digital estimating process; and an estimate with a 1%
delta from the manual estimate on similar projects. Consequently, the design
team can achieve the same results in far less time, with potentially more accu-
racy and the ability to explore more scenarios.

9.9.4 Overview of the BIM Estimating Process

Once the design team had developed an initial corept, the dedicated modeler
used DPro®ler to create a parametric building modewith links to cost items
(Figure 9-9-2). A critical ®rst step involved entering the project information
including the project zip code. This allowed the team to account for regional
cost factors (See Figure 9-9-3). The modeler thn selected theBuilding Type
that most closely resembled the project. TheBuilding Type sets the project's
default assumptions based on pre-de®ned paramete within the DPro®ler
database. TheBuilding Type is basically a roadmap that links additional buiding
components, for example, it used a template for arof®ce building of 4-6 stories
that included cast-in-place concrete structuresand slab assemblies commonly
found in this building type. Alternatively, an 8-24-story Apartment Tower with
a Steel Framewould include steel member components. These tenlptes were
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FIGURE 9-9-2 Conceptual estimating work ow using DPro®ler.

It included: A) development and modeling of a design scenario using parametric building
components and/or project templates; B) evaluation-based estimating using cost information
associated with building components from a cost database, such as RS Means, with insight from
an experienced designer and project manager; and C) presentation and review of the estimated
design option, involving the owner and the design-build team. This entire process can be
performed for multiple design scenarios.

created based on the Beck Group's input and expéence in building similar
projects, as were their other 23 project templatesOrganizations can develop and
modify such templates based on the types of facilies they design and build.

The modeler then lays out the project site and building based on an initial
concept and using building components from the selected template. The mod-
eler can import 2D plans and use them as an underlay to expedite the initial
process. As the modeler creates the site or building mass, the summary data is
updated in real-time, as shown in Figure 9-9-3.

Each of these components or assemblies is assoaaltwith cost items in the
database. As the modeler adds detail to the modelthe cost estimate updates
in real-time and the modeler can view the estimatd information, as shown in
Figure 9-9-3. In this case, items are associatewith information in the RS Means
cost database, but creating custom line items or aemblies is also a possibility.

These costs include line items with rules for extracting parameters from
the model's components as well as for building components not represented
geographically. For example, the slab assembly may include rules to account
for a ®re extinguisher and cabinetfor every 2,500 sf of slab in the building.
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Additionally, cost line items can be associated with model parameters and vari-
ables, such as overall project square footage. These types of variables can be
used to calculate the costs associated with temporary services or other less
tangible building items. Throughout the modeling process, the modeler can
switch between 3D model views and a detailed cost view, as shown in
Figure 9-9-4.

It is important to note that the design and construction team must work
together to identify such items and determine how to best incorporate them
into the estimating template and components or assemblies.

The modeling process may also involve the creation of a new component
or assembly representing an uncommon or uniqgue component. For example,
the shading canopy components were created from scratch for this project.
This involved creating the geometry and representing the component and its
associated assembly item in the cost database.

As the model is created, real-time information @sociated with the cost
database becomes available. This type of informatioprovides the designer with
estimated costs for the current design alternative and gives the ability to associ-
ate costs with speci®c design features.
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FIGURE 9-9-4 Snapshot of DPro®ler's detailed cost estimate showing the hierarchy and
information.

At the top of the tabular view are 11 model component tabs. Within these tabs, the Collections
and Assemblies each contain individual Line Items from the cost database. In the example shown
above, the slab component tab is selected and the 5th level (level ®ve of the building) is expanded
to include the Collections contained in that level. The Elevated Frame Assembly is also selected
and expanded to reveal the Line Item contained within it.

9.9.5 Design Alternatives That Were Evaluated

The Beck design-build team also used DPro®leptrun severalwhat-if scenarios,
once the initial design concept model and its assaated estimate were found to
be over budget and did not work within the owner's Proforma framework (see
Figure 9-9-5). The team evaluated multiple cosbptions, such as changing oor-
to- oor heights, adding and removing a “oor to increase or decrease square
footage, relocating the garage component from belowo above-grade, and eval-
uating the current plan against a more rectilinearand potentially more ef®cient
shape to determine the cost premium of the site costraints requiring them to
utilize a less ef®cient plan and perimeter.

One design option included the use of a glazing frit ®m on the exterior
window wall system, in lieu of constructing costly metal-panel eyebrow over-
hangs to cope with direct solar exposure from the South and West angles.
Figures 9-9-6 A and B show these two options. The team combined different
options (whenever possible) and reviewed this information with the owner.
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FIGURE 9-9-5
Screenshot of the
DPro®ler system,
showing a 2D spatial
view of the project, a
3D view, the related
Proforma (left corner
view), and cost details
(along the right side).

FIGURE 9-9-6 A) Snapshot of the model, showing a design option with eyebrow canopies
for shading the direct sun. B) Snapshot of the model, showing a design option with canopies
removed that utilizes glazing frit instead.

Glazing frit is a ®Im applied to the interior of the glass and is not visible in the model.

The team was capable of inputting the design varibles directly into the
owner's ®nancial Proforma (see Figure 9-9-5)such as for leasing square foot-
age, but did not do so on this project. The potental advantage of linking the
model directly with the Proforma is that real-time feedback then includes
estimated building costs and operating income andexpenses. While owners
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9.10 U. S. Courthouse, Jackson, Mississippi 449

U. S. COURTHOUSE, JACKSON, MISSISSIPPI

BIM to enhance architectural design and delivery, as part of
GSA's BIM Program

This case study reviews an ongoing project and early participant in the General
Services Administration's (GSA) 3D and 4D BIM demonstration projects. It
outlines a sequence of early applications of advanced IT and BIM technologies
that served to advance this project and more generally to explore effective uti-
lization of advanced information technologies on large federal projects.

The Jackson Mississippi Courthouse has gone throlgmultiple phases of
congressional review and funding. It will have taken approximately a decade from
the start of initial planning through to occupancy. The planning, design, and con-
struction of the Jackson Courthouse are managed bthe GSA, the agency that
develops facilities for various federal agencies. fie building will be leased to
other branches of the federal government; in this ase the US Courts are the pri-
mary tenant. Another occupant of courthouses is thdJS Marshals Service, which
provides security for prisoners and for the facility. Courthouses often include
leases with additional federal occupants.

The Jackson Mississippi Courthouse is approximately 400,000 sf with six
stories above grade and two below. It includes twelve district, bankruptcy,
and magistrate courtrooms and a grand jury space. Federal courthouses have
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