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Finding a New Way

Modern healthcare project delivery continues to
reinvent itself as industry expectations mature in
3 fundamental areas:

1.Lean methods in process
management

2. Integrated, high-performance
design solutions

3. Incentivized speed-to-market
outcomes













Finding a New Way

1. Learn processes, vernaculars, and intended outcomes of various
project delivery strategies; particularly how each apply to the realism of
delivering successful healthcare engineering solutions.

2. Acquire realistic views of applied BIM technologies, both in their uses
today and their forecasted benefits for the future.




Finding a New Way

1. Learn processes, vernaculars, and intended outcomes of various
project delivery strategies; particularly how each apply to the realism of
delivering successful healthcare engineering solutions.

2. Acquire realistic views of applied BIM technologies, both in their uses
today and their forecasted benefits for the future.

3. Understand the benefits and drawbacks of system prefabrication
techniques as they relate to engineering design, procurement, construction,
and assembly.

4. Describe the benefits and drawbacks of varied applications of
engineering design assist models; from formalized owner/designer/
trade-partner teaming arrangements to traditional design-bid-build.
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Motivation

Risk Management
Cost Predictability
Schedule Predictability
Construction Efficiency
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. Motivations to be satisfied through collaborative
dellvery methods.



Motivation

Often touted in association with integrated delivery models:
« Fiscal transparency

« Early engagements

« Expedited tasks

 Liability waivers

« Shared risk/reward

* Broad expectation:

Alignment



Alignment: Good.



Poor Alignment: Not Good.



Contract Arrangements

« Standard Owner — Designer Contract
* |PD — Tri Party Agreement
* P3, Public-Private Partnership



Houston Methodist Hospital

North Campus Expansion | Houston, TX

* Phase | of
North Campus
Expansion

« 960,000 sf

« 300 beds

* 24 operating
rooms

« Diagnostic and
treatment



Houston Methodist Hospital

North Campus Expansion | Houston, TX

* Phase | of
North Campus
Expansion

« 960,000 sf

« 300 beds

* 24 operating
rooms

« Diagnostic and
treatment



University of Wisconsin Health
UW Health at the American Center | Madison, WI

 New Hospital
for existing
health system

494,000 sf

e 84 beds
(56 initial,
28 future)

* Orthopedic
surgery suite

* Universal Care
Center

* Wellness pool,
athletic courts
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The Nemours Foundation
Alfred I. duPont Hospital for Children | Wilmington, DE

« Expansion of
existing
hospital

« 452,000 sf

192 beds
(144 initial,
48 future)

 Emergency
services

« Servery and
dining

« Underground
parking
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Advocate Christ Medical Center

Patient Tower | Oak Lawn, IL

 Patient tower
addition

« 328,000 sf

* 180 beds

» 28 post-partum
units

» 32-bed adult
med / surge
units

e 28-bed adult
critical care
units
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Window
of Impact
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Window of Impact



Budget

lllustration © Affiliated Engineers, Inc.



Target Value Budgeting and Design

A New Strategy

* Dynamic

* Design and Construction Integration =
Common “Target”

 Historical data becomes
real time

 Collaborate/Estimate/Draw




Target Value Budgeting and Design

The Difference
* Timing of budget commitments
» Constant pricing and estimating efforts

Target Value vs. GMP



Target Value Budgeting and Design

A True Story



Target Value Budgeting and Design

Definition of Scope



Target Value Budgeting and Design

Theory vs. Reality

Project Design Actual Project

Target Value Budget



Target Value Budgeting and Design

Theory vs. Reality

Project Design Actual Project

Target Value Budget
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Target Value Budgeting and Design

A True Story

GMP



Target Value Budgeting and Design



Target Value Budgeting and Design

Most common side
effects include...:



Target Value Budgeting and Design

* Informed Baseline Budget
— Constraints on system design

and equipment selection -

I
— Decision making by target |
value cost :

I

I

— Risk for change order




Target Value Budgeting and Design

» Cost of Ownership

— Facilities Management
and Operations

— Attention to sustainability




Target Value Budgeting and Design



Planning

lllustration © Affiliated Engineers, Inc.



Pull Planning Application

A new take on an industry
standard....EVERYONE gets a color




Pull Planning Application
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Pull Planning Application

Making Sense of all those Sticky Notes



Pull Planning Application

Pull Planning in a Virtual World

« Managing the boards when everyone isn’t physically present
* You can't see a board in Chicago all the way from Houston

 Putit on a Cloud



Pull Planning Application



Pull Planning Application

i Contractor

Engineer
Engineer

¥

Permit Plan Set .~

Contractor
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Pull Planning Application
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Pull Planning Application
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Pull Planning Application
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Pull Planning Application

4/3/15
712/115
712115
712/115
712115
4/3/15

2/20/15

712115
712115
4/3/15
712115

712115
6/12/15

2/6/15

6/12/15

5/8/15
4/3/15
3/6/15



Team Integration



Co-location

* Open dialog and streamlined information transfer
* Presence reinforces accountability
« Staying in tune with

project pulse

* Promotes a
dedicated focus

 Location, Location,
Location

« Everyday
presence may
not be efficient



Big Room

lllustration © Affiliated Engineers, Inc.



Big Room

Illustration © Affiliated Engineers, Inc.



Big Room

Team area — pull planning

Open concept and private workspace
Large conferencing

Get the tech right (bandwidth!)



Big Room



Big Room

lllustration © Affiliated Engineers, Inc.



Building Information Modeling (BIM)



BIM Agreement & Model Management

Full
Potential

N/A

Planning and Fit and Fabrication and  Operation and
Design Tools Coordination Construction Maintenance



BIM Agreement & Model Management

Model Sharing and Model Handoffs

* |nefficiencies
 Permit documents
« Alignment with specifications

Which one is right?



BIM Agreement & Model Management




BIM Agreement & Model Management

Concept Design

Preliminary
Design

Final Design

LOD-100

Modeled elements are at a conceptual point of development
information can be conveyed with massing forms, written
narratives, or 2D symbols.

LOD-200

Modeled elements have approximate relationships to
quantities, size, location, and orientation. Some information
may still be conveyed with written narratives.

LOD-300

Modeled elements are explained in terms of specific systems,
quantities, size, shape, location, and orientation.

LOD-400

Continuation of LOD-300 with enough information added to
facilitate fabrication, assembly, and installation.

LOD-500

Modeled elements are representative of as installed conditions
and can be utilized for ongoing facilities management.



BIM Agreement & Model Management

Target Value

Model Handoff

A

GMP

l

Model Handoff

l

Construction Model

l

As Built Model

l

Operation Model

l
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Design

Final Design

LOD-100

Modeled elements are at a conceptual point of development
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LOD-400

Continuation of LOD-300 with enough information added to
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and can be utilized for ongoing facilities management.



BIM Agreement & Model Management

 How many models do we need?




BIM Agreement & Model Management

 Many Models

Link to Video




BIM Agreement & Model Management

 MEP Modeling



BIM Agreement & Model Management

 \What does the owner need at the end?



Mock-ups

lllustration © Affiliated Engineers, Inc.



Mock-ups



Mock-ups

* The Importance of Mock-ups
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Mock-ups

* The Importance of Mock-ups






Prefabrication
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Prefabrication

* Where Prefabrication Typically Takes Place



Prefabrication



Prefabrication

« Restroom “Pods”



Prefabrication

e Headwalls



Prefabrication

 Corridor Racks




Prefabrication

* Managing the Process from a Design
Perspective
— Keep Owner’s project goals at forefront
— Collaborate early (and often)
— Engage in decision-making process
— Establish “Golden Rules”
— Document changes
— Research application of new ideas



Change Management



Change Management

» Understanding Impact of Change



lllustration © Affiliated Engineers, Inc.



Window of Impact

Window
of Impact




Window of Impact



Takeaways

« Caution with budget timing

— Aim for post-concepts

« Establish informed target values
— Don’t underestimate infrastructure uncertainties
— Buy-ups; tradeoffs often unclear till SD



Takeaways

Caution with budget timing

— Aim for post-concepts

Establish informed target values
— Don’t underestimate infrastructure uncertainties
— Buy-ups; tradeoffs often unclear till SD

Design work planning
— Be cautious with construction cadence
— Don’t underestimate enabling

On co-location:
— Presence reinforces accountability
— Invest differently over project life...



Takeaways
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Takeaways

* Flexible team spaces
« Don’t underestimate technology

 Understand end-use, first

 Manage over-laps, don’t attempt to eliminate
— Local permitting processes
— Industry still learning

* Role of the engineer in coordination

 Engage engineering in mock-up assemblies
 Hold stakeholders accountable



Takeaways

» Be cautious of critical path design shifts

* Don'’t underestimate quality and inspection
opportunities

« Engage maintainability reviews (racks)

 Don’t underestimate the engineering details
with out-of-sequence changes

Change
Management




