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How do you effectively include technology and
special systems into your development program?
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e Passive fiber and copper infrastructure

e Active network

e QOperational hardware and software

e Displays, kiosks, workstations, etc.

e Access control, CCTV & intrusion detection

e Both conventional and VolP telephone

e Fire alarm

e Building automation, baggage handling, security, etc.
e Testing and commissioning
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e Early inclusion in the project is critical
e Technology solutions must be flexible
e Many decision makers are not tech savvy

e Delivery does not follow normal construction
methods




Burn
Mot Tech Project Delivery Methods

SINCE 1898

e Conventional consultant/contractor
— Design-bid-build
e Conventional design-build

e System Integrator
— CM @ Risk

e |ntegrated Technology Delivery ™ (ITD)
— A variation of design-build
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e Perception between management and technical
staff

e Proven systems vs. bleeding edge
e Deliver contemporary technology
e Control design & construction risk

e Provide predictable total cost of ownership (TCO)
or return on investment (ROI)

e Systems delivered by technologists, not a general
contractor



Presenter
Presentation Notes
A General Contractor is seldom equipped to understand and deliver new technologies. While they can handle stand-alone fire and building automation, they are not capable of deploying network-based systems.

They are seldom capable of functioning as system integrators.

Bleed edge 
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e | Gontracting of Technology

e Good ideas are held back — not timely

e Transactional contracting limits cooperation and
INnnovation

e |nability to fully manage integration
e Parties must defend their turf
e | ow bid usually wins!
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The Mechanical, Electrical and Plumbing (MEP) contractors and other major trades were generally brought into the process by the GC once the drawings were at the Design Development (DD) stage in order to establish a competitive price. Even though the trades were frequently consulted through the design process, there was no real commitment to or from them because a number of different companies representing the same trades were involved. As a result, each of the trade contractors saved their best ideas in hopes of gaining a competitive edge during the ”bidding process”. Many times these ideas are very good. Time and the opportunity for innovation among the trades was lost as the design team attempted to revamp their designs to accommodate the best of these late arriving ideas.

A systemic, but less obvious problem was the system of subcontracts that link the trades and form the framework for the relationships on the project. The prime contractor held the contract for every consultant and subcontractor. Long and tedious subcontract agreements attempted to spell out in great detail exactly what each subcontractor was to provide (and by deduction exactly what he was not to provide), rules for compensation, and sometimes useful, if unrealistic, information about when work was to be performed. 
 The 20 to 30 page subcontracts mostly dealt with remedies and penalties for noncompliance. These contracts made it difficult to innovate across trade boundaries even though the work itself was frequently interdependent. (It is hard to have a wholesome relationship with another when you have a charge of dynamite around your neck and the other holds the detonator.) Of course, horse trading always takes place anyway, but for “equal” horses. Trading a small increase in effort by one contractor for a big reduction for another, a horse for a pony, was almost impossible.

Each subcontractor fights to optimize their performance because no one else will take care of him. The subcontract agreement and the inability to coordinate drives us to defend our turf at the expense of both the client and other subcontractors. Remember that everyone on the project other than the prime contractor is a subcontractor.  These subcontractors frequently, in their life outside of the subcontract , may be generous, caring and professional. However, since right or wrong is defined by the subcontract, they, more often than not, take on a very legalistic and litigious stance becoming an army where the rules of engagement are “Every man for himself.”
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e e | Benefits

e More precise scope
e Efficient documentation
e Reduced change-order environment

e Field efficiency
— Timely Procurement
— Tasks performed by most suitable supplier
— Elimination of rework

On Time — On Budget — Better Results




Project Delivery Methods

A Quick Review

Burns
McDonnell

SINCE 1898




Burns &

McDonnell | Project Delivery Market

SINCE 1898

90 +

Traditional DBB
-2 CM@Risk
70 - —+— Design-Build

80 -

60 -
50 -
40 -
30 -
20
10

Percentage

1985 1990 1995 2000 2005 2010 2015

2005, Design-Build Institute of America



Presenter
Presentation Notes
This year Design-Build is expected to pass traditional Design-Bid-Build as the construction method of choice.
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While some projects held “partnering” sessions there was no formal effort to link the planning systems of the various subcontractors, or to form any mutual commitments or expectations amongst them. Project organizations looked like 20 or more rubber balls, representing subcontractors, all tethered to a single point by long elastic bands. When the connection point jiggled, the balls jiggled in all random directions colliding with each other in unusual and unexpected ways.

Research by the NIST estimated that poor communication amounts to a cost of $US15.8 billion in the US capital facilities industry1, other estimates say that 3% of all construction costs is waste.  We have no doubt that the cost percentages are similar in all developed economies.
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== ADbility to influence value, cost and function

Cost of design changes
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= Preferred process

Design Effort/Effect
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Development Documents
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This says that the building industry supply chain is appallingly poor typified by "islands of electronic information" where the only communication between the islands is by paper.  What we mean by this is the process generally starts in an electronic format, e.g. a CAD design and an MS Word specification, but the builder mostly gets the information they need by reading it off paper then enters it into their costing system.  The builder also gives paper to their suppliers, like frame and truss plants, who enter the information into their systems.  This manual recreation of the original plan is time consuming and introduces plenty of opportunities for human error to occur.
 
The later the change in a project, the higher the cost.  The largely hidden impact, beyond the sheer waste from mistakes, is the ability for the designer and owner to impact on the design of their building.  By reducing the cycle time of the analyse, design, and verify process it is possible to understand the impact of design changes on cost and utility before becoming too committed to a particular path.  This is demonstrated in the "MacLeamy Curve" created by Patrick MacLeamy, CEO, HOK
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The traditional airport IT delivery system under which the
owner holds separate contracts with designers, integrators
and suppliers.

Owner &
Representatives

Master Plan .
Consultant
[
. Installation . :
Design Consultant Hardware Supplier Software Supplier
|
Subject Matter Subject Matter
Expert Consultant Expert Consultant
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e | PDesign-Bid-Build

Traditional Technology Procurement

Order Risk
RFQ for Owner
design Owner Consultant’s — Public bid Low bid
services selects -> design and pprol or inclusion in selection >
of design
prepared and consultant documents GC package and contract
. release
advertised

e Proceeds in a linear fashion

e Design completed before bidding

e Bidding completed before construction
e | ong period of change order risk
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The red outlines diamonds are owner contract points
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e Owner insists on check and balance control
e Schedule is not critical
e | owest legal risk (More extensive case law)

e Technology systems are few or require minimal
interoperability
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Current flush of stimulus driven CCTV improvements are great DBB projects.
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Pros
— Owner controls designer
— Clear, established process
— Familiar to staff
— Proven legal precedents

Ccons

Owner guarantees design
Owner is referee

Change orders can proliferate
No incentive for creativity
Longest duration

Redesign is the only
alternative to over-budget

Low bid does not always give
lowest cost
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System Integrator (CM@Risk)

Owner holds separate contracts with a consultant and a
system integrator.

Owner &
Representatives

System

Designer Integrator

Consultant

Installation Hardware Software

Consultant Consultant Contractors Supplier Supplier




Burns&: | Process Flow for System
McDonnell

SINCE 1898 |ntegrat0r

System Integrator

nge Order Risk

Consultant
drafts system Owner System
specifications/ selects integrator
RFQ/RFP and system completes
manages integrator design

System
integrator Owner
selects contracts
hardware and subs
software

Owner
selects
consultant

interviews

e FEarlier engagement of technical delivery firm

e Owner influence period somewhat is longer

e System integrator selects hardware and software

e System integrator may not have complete expertise
e Owner may need to execute subcontracts
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e Cash is tight and firm budget must be set

e There is an owner preference for a particular
system

e Reduce confrontation between designer and
oullder

e Normal time constraints
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Pros

Practical design with early system
integrator involvement

Owner has control of designer

Open book or guaranteed
maximum price

Owner can influence selection of
subcontractors

Schedule reduction is possible

System Integrator: Pros & Cons

Cons

Owner guarantees design to
system integrator

Owner is referee between
designer and system integrator

Guaranteed maximum price may
be inflated (risk cost)

Designer does not control the
final system integrator design

The system integrator supplies a
major portion of components

Best of breed is difficult to obtain
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Owner holds a single contract with an entity comprising a
committed group of partners for both design and delivery.

wner &
Representatives

ITD

Contracting Firm

Internal or External
Subject Matter
Experts

Installation

Contractors Hardware Suppliers Software Suppliers
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IPD was defined by the Lean Construction Institute
in 2000 and adopted as a practice by AIA in 2007.

“IPD is a project delivery approach that integrates
people, systems, business structures and practices
into a process that collaboratively harnesses the
talents and insights of all participants to reduce
waste and optimize efficiency through all phases of
design, construction and fabrication.”

Lean Construction Institute
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e Define clear, specific project objectives early

e Allows for Total Cost of Ownership design

e |dentify and use open standards

e Technology appropriate to the objective

e Enhance communication

e Select high performance products

e Everyone benefits from success — or not!

e Strong leadership rather than “management”




Burns
MiboseT| Process Flow for IPD

SINCE 1898

er Risk

ITPD Extensive .
e Owner . ) Agree target Selection of
qualifications selects interviews and Owner rice structure software and
request short presentation of selects ITPD pan d execute hardware
prepared and list preliminary firm contract suppliers
advertised design

e Many activities can proceed concurrently
e Construction starts before design is complete
e Pricing occurs before and during design
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e Schedule compression is desired

e Budget must be aggressively controlled

e Single point of responsibility

e Quality and performance are mandatory

e Creative and innovative solutions are required
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Pros

True team integration

IPD firm is a licensed contractor
Greatest schedule compression
Reasonable risk transfer

Creative, state-of-the-art
solutions

Potential lower costs from
INnovation

Owner does not guarantee
design

Trust and synergy within the
delivery team are natural

Better integration with other
construction trades

Cons

Qualification-based selection
requires more owner effort

Limited control of designer by
owner

Sometimes multiple solutions
must be evaluated

Today, limited case law

Today, limited practical
experience for both owners and
industry
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Implementation
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>

Construction

DO IT!
>

Closeout
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“What” takes longer

“Who” is not decided until the bidding and contracting process is completed, often two thirds of the way through the project. Because QBS is used for IPD, “who” is decided at the outset.

“How” cannot be decided until well into the “what” phase, and can sometimes limit the selection of “who”.

Because “who” is selected at the beginning, “who” can participate in the determining both the “how” and the “what”. By the time construction actually begins, most issues can be resolved.

Buyout in the integrated approach is phased in as the issues are settled and the design firmed, rather than an single contracting event.

Obtaining approvals of agencies like codes, permits, ADA, TSA, etc. can begin as soon as design concepts are layed down, and thus becomes a more collaborative approach. However, some agencies are not proactive, and will only look at completed designs. In our approach, the design is completed when we say it is, so we can submit it to the agency when we want.

The bottom line is the construction phase is shorter. Let’s look at the processes in more detail.
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Variations on the IPD Theme

Progressive: Owner provides design greater than 35%
— Owner has more control
— Liability concerns because IPD is asked to take risk for owner work
— Less opportunity for cost control
— Limited innovation by product specialists
Prescriptive: Owner provides “some” design
— Allows owner preferences on approach, technology and function
— Somewhat reduced innovation and cost control
— More accurate target cost
Performance-based: Owner only states objectives
— Does not dictate how to meet objectives
— Provides IPD team with most flexibility
— Innovative and cost effective solutions
— Least accurate target cost with potential for lowest delivery cost
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Set the
target

cost Choose

IPD
process
variation

Quialific
a-tions
Based
Selectio
n
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e |f the target cost is unrealistically low, the ITD
firms will be reluctant to respond.

e |f the target cost is too high, you leave money on
the table.

e A formula for sharing savings and cost increases
s the best for all parties and makes the ITD firm
a true partner with the owner.
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Gain/Pain sharing is the frontier of contracting.
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e Determine financial criteria for the project from your business plan
— minimum acceptable ROI
— maximum available funds

e Decide who will manage the process (staff, PM, etc.)

e Determine and rank stakeholder values and establish systems scope to
deliver them

e Determine the system cost based on current industry norms and
comparables

e |f this cost exceeds available funds or violates ROI, adjust scope by
sacrificing lesser ranking values

e Set target cost below budget to drive innovation beyond current best
practice.

e The difference between budget and target is contingency
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Advisory
A Team
Selected ITPD Firm
1 Selected
Contingency
T Initial
o _ Budget . Solution
O | SetBusiness - Feasibility & & Detailed Desian
Requirements e Descriptive Target Py J Final
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Phase 1: IPD Firm Qualifications Phase 2: Project Related Qualifications
100  Qualification 100% Qualification
%

50%  Cost of reference design
30%  Project approach and organization —

30%  Risk
20%  Technical competence ~

20%  Quality
10%  Staff experience D

10%  Company experience

5%  Staffing plan

5% QA and safety plan

5%  Strength of team relationships

10%  Financial stability and capacity

5%  Ability to control and meet schedules
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e |Laws and ordinances must allow QBS

e Set clearly defined objectives including target cost
e Establish a precise selection process

e [nterview candidates carefully and in detail

e Engage an IPD firm early in process

e Define, understand and accept your risk as owner
e Establish an open interaction environment

e |nitial owner design should be less than 30%

e Collaborate freely but limit formal design reviews
e Focus on Total Cost of Ownership (5-7 years)

e Use performance based requirements
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Bret picks it up again here?
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Make scope changes during the selection process
Force IPD teaming arrangements

~ocus on low initial prices

Request best and final prices

nsist on submittals and shop drawings

Hold numerous status meetings and reviews
Select a firm with insufficient financial strength
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e e | Benefits

e More precise scope
e Efficient documentation
e Reduced change-order environment

e Field efficiency
— Timely Procurement
— Tasks performed by most suitable supplier
— Elimination of rework

On Time — On Budget — Better Results




Burns & McDonnell can do everything
we have talked about today!

Burns

McDonnell

IIIIIIIII




Burns&

McDonnell | Who do you call?

SINCE 1898

Bret Pilney, PE Ron Crain
Vice President
(816) 822-3543 (816) 349-6700

bpilney@burnsmcd.com rcrain@burnsmcd.com
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