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UNLIKE MARS…
We HAVE been here before.

…and here
…and here

…and here
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WEALTH OF HISTORICAL DATA
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A NEW APPROACH

• Expected Foundation
• Construction Issues
• Smart Exploration Plan





Déjà vu
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Contact

Victor Donald, P.E.
vic.donald@terracon.com



Innovations in Preconstruction to Improve 
Collaboration

Kelsey Stein, National Preconstruction Technology Manager
Catherine Rose, Director of Innovation & Knowledge Sharing
Skanska



Project Background: Why Do We Need This?

• Without industry standards for 
models, current practice is to 
receive static, disconnected copies 
of the designer’s Revit models, 
making it difficult to collaborate.

• We sought to capture and 
disseminate proven practices to 
establish a collaborative workflow 
for using BIM tools.

Presenter
Presentation Notes
Starting in 2012, the Preconstruction Group began to adopt the use of BIM for quantity takeoff and estimating. 
Absent of industry wide standards for design models, the current practice for Skanska USA Building in working with design firms when BIM is involved is to receive static, disconnected copies of the designer’s Revit models.
As a result of this disjointed handoff, Skanska team members have found it difficult to collaborate with designers around a common set of data.
The inability to collaborate has been magnified even more as Skanska’s Preconstruction Group has started to push the adoption of BIM into earlier phases of the project.
 In this study we sought to capture and disseminate best practices from local workflows to establish a collaborative framework for using BIM tools to improve project planning and execution.
We identified 3 distinct opportunities as the guideline for our study of BIM workflows in preconstruction.

Current misalignment of design expectations and construction estimates.
Current gap between Skanska’s design assumptions and designers’ cost understandings (Design & Budget Gap).




• Less quantity takeoff time
• Better estimating visualization
• Better understanding of 

design, changes, options
• Time flexibility to focus on 

value engineering and cost 
changes

• Early cost estimation to 
support decision-making

Benefits of Implementing Model Based Estimating



Collaborative Tools

• Revit and Assemble for Takeoff 
• Revit and Assemble for Estimating (Target Value Design)
• Real-time Rendering for Visualizing Data

Presenter
Presentation Notes
(related to proposal objectives: 1. Overview of collaborative tools available in preconstruction)




Presenter
Presentation Notes
related to proposal objectives: 2. proven practices by phase - conceptual




Collaboration with Designers

• Department Parameters

• Cost Parameters

Presenter
Presentation Notes
related to proposal objectives: 2. proven practices by phase - conceptual




Presenter
Presentation Notes
related to proposal objectives: 2. proven practices by phase – DD-CD




Benefits to 
Operations MITIGATE RISK

Decrease RFIs & 
Cost Events

Design 
Review

Schedule 
Optimization

Better / Faster 
Decision-Making

Cost 
Certainty

Benefits of 
Visualizing Data

COLLABORATION

DATA DEMOCRATIZATION 

Clients Designers

Estimators, 
Schedulers, 

PM’s, Supers

Public / 
End Users

Facility 
Managers

Presenter
Presentation Notes
(related to proposal objectives: 4. Benefits of collaborating across teams to improve building operations
(related to proposal objectives: 3. Implications to construction and building operations from preconstruction efforts

Workflow
Acquiring design documents
Checking model quality
Improving model
Conditioning model
Visualizing quantities
Validating quantities (precon team may iterate the steps 3-6 based on the result of quantities validation)
Estimating
Collaboration Framework
Alan Dunbar saw this as the biggest impediment to success of Model Based Estimating – Collaboration Framework helps address this pain point.

Curious if in further review with architects on specific model quality requirements (LOD, etc) might identify which tasks deliver maximum value for minimum effort (and pare down the perceived effort for all)

Jack Chaffin-Example Project (1’)
Jack Chaffin-Model Based Estimates (1’)
Quy Nguyen-Collaboration (30”)
Nick Cameron-Quality (41”)

Biggest challenge of applying model based estimating is to understand different perspectives of end users and a process for pushing back & forth of data.
Some other challenges are that sometimes our consultants are not chosen by us and they are not model based. Also, sometimes quality of relationship and communication with GC is not supportive.
 
Main pro of model based estimating is ability to look at cost information (real time) and make intelligent decision also helps us to understand where we stand with budget and scopes of work.
An underestimated part of BIM-based collaborations is that different parties should meet and interact with each other.
If we want model based estimating the key is that it must be required from the start of project and content criteria should be expressed by GCs from the beginning. 
GC should ask for model based estimating contractually with details, the current AIA contract documents don’t go that far explaining all requirements for model based estimating.
The provided framework has lean principles and allows for transparent information and showing how data behind lines can be used for estimating.
Currently, we do some visual QA/QC based on views and we don’t actively check our model quality. 
The collaboration framework is clearly explaining what it takes for model based estimation. Adopt it across projects and division will depend on project types (probably hard to be implemented in DBB) and a change in mindset of some designers.
An obvious benefit of model based estimating in general is avoid counting and because of this you can reduces the turn around time.
Clients’ understanding of model based estimating and buy-in is also a key.
Creating an information delivery manual that provides a list of information should be assigned to geometries in different stages would be a baseline for developing QTO and quality check practices (using open BIM)

Model QA/QC
Can share with Designers to engage early in design

The structure of model QA is based on design phase and then building trades.
It is important that precon teams have a model quality review meeting along with design team once receive a model (or updates on model). The purpose of meeting is to understand what data exist in the model and what quantities are reliable and also to compare model content against the pre-determined model based estimating requirements.

Note on QC:
-The structure of model QC is based on UniFormat (also shows equivalent item in other classification systems).
-It is important that precon teams have a model quality review meeting along with design team once receive a model (or updates on model). The purpose of meeting is to understand what data exist in the model and what quantities are reliable and also to compare model content against the pre-determined model based estimating requirements.
-The result of quality check can be shown be by selecting either “compliant” (if requirement met), “non Compliant” (if there is a error in geometry modeling or assigned information), and “exclusion” (if geometry of the item doesn’t exist in the model).
-There are generally two types of QC requirements: general requirements (model acquisition information, worksets, layout information, etc.) and trades specific requirements(accurate/correct families & type labeling, redundant type name, relevant parameters assigned, etc. ). The QC process starts by checking general requirements and “warnings log” inside Revit.
-Suggested action will depend on tools that are used for quality checking.

Model QA/QC Excel document includes several sheets used to determine criteria and requirements of a design model for the purpose of quantity takeoff and estimation.
Model quality assurance
It determines model requirements (geometries and information).
It is supposed to be shared with design teams.

Model quality control
It provides model quality checking criteria  
It works as a reference for Skanska’s internal model quality checking.
The check sheet will be used to determine the result of quality check for each item and to suggest the proper action for model improvement/conditioning.








Kelsey Stein Catherine Rose
Kelsey.Stein@Skanska.com Catherine.Rose@Skanska.com



BREAK



Software & Data Ecosystems



Mark Mathias
Vice President, PlanCycle Division of SE Blueprint

Closeout Digital Data Protocols
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Closeout Digital Data Protocols

• Many project closeouts today are requiring digital handovers, 
but will the information last as long as the buildings?

• Electronic data is not Archival
– CD / DVD / USB Drive
– PDF files are not Archival
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Closeout Digital Data Protocols

• The Portable Document Format (PDF) was created in the early 
1990’s by Adobe Systems as a proprietary format.

• Adobe released it as a an open standard format in 2008 
– Under the control of International Standards Organization
– ISO 32000-1
– 6 versions of PDF release since 2008 as open standard
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Closeout Digital Data Protocols

• Encoding & Decoding
– Authoring Software vs. Read Software

• Interoperability Issues
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Closeout Digital Data Protocols

• Standards
– Hybrid Communication Workflows
– Sustainable Practices 

• PDF/UA “Universally Accessible”
– ISO 14289
– Specifications for opening files
– Tagging Metadata
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Closeout Digital Data Protocols

• Digital Preservation
– Open Standard
– Best Practices

• Formatting Standards
• Redundancy
• Interoperability / Refreshing to New Standards

• Everyone needs a Plan!
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Closeout Digital Data Protocols

• Formatting for Facility Management Application
– Open Standard
– File Naming (PM vs. FM)

• CSI Codes
– PDF/UA (Best Practices)
– Search Options (OCR, Asset Tagging, Keyword)
– Eliminate Mega Multipage PDF files w/ Bookmarks
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Closeout Digital Data Protocols
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Closeout Digital Data Protocols

• Formatted Facility Management Data
– Open Standard
– Searchable
– “Universally Accessible”

• What’s Your Data Preservation Plan?
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Contact

Mark Mathias
mark@seblueprint.com



Tom Sorrell, RCDD, InfraGard, LEED BD+C, NICET, CHC
Principal
CMTA Technology Solutions

Unleashing the Internet of Things and the Future of 
Intelligent Buildings



@OHFacilities #OFCConf19

Unleashing IoT and the Future of Intelligent Buildings

“Predicting rain doesn’t count; 
building arks does.” 

-Warren Buffett 

“If I had asked people what they wanted, they would have said 
faster horses.” 

- Henry Ford
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Unleashing IoT and the Future of Intelligent Buildings
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Unleashing IoT and the Future of Intelligent Buildings
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Generation Z’ers
Born after 1995 - World Population – 32% in 2019

This generation entered the workforce in 2016

66% think technology makes anything possible
80% display emotional distress if separated from devices
90% would be upset if they had to give up the Internet
51% still want to communicate to managers in person

60% want to have an impact on the world at work
Source:  Luis Suau, Cisco Presentation Orlando 2019

Unleashing IoT and the Future of Intelligent Buildings
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Unleashing IoT and the Future of Intelligent Buildings
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Unleashing IoT and the Future of Intelligent Buildings
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Questions 
that need to 
be asked . . . 

Importance of
STANDARDS!

Unleashing IoT and the Future of Intelligent Buildings
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1
Secure
BMS visible to IT and secured to prevent 
exploits on Enterprise infrastructure 

2
Efficient
Converged infrastructure for IT & BMS 
applications over the enterprise fabric

3
Intelligent
Analytics combined with automation 
reduces time spent on troubleshooting 

Unleashing IoT and the Future of Intelligent Buildings
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Contact

Tom Sorrell, RCDD, InfraGard, LEED BD+C, NICET, CHC
tsorrell@cmta.com



LUNCH
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