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Key Participants Bound

Together as Equals

Shared Financial Risk and Reward Based on Project Outcome
Liability Waivers between Key Participants
Fiscal Transparency between Key Participants

Early Involvement of
Intensified

Jointly Developed Proj

Key Participants
Design

ect Target Criteria

Collaborative Decision Making




Mutual Respect and Trust
Willingness to Collaborate
Open Communication




Multi Party Agreement
Building Information Modeling
Lean Design and Construction
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Macleamy Curve
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why is this a good thing?




complexity

problems are connecteg




complex \ complicated

unknowable « emergent practice knowable ¢ good practice
the relationship between ".‘ the relationship between cause and
cause and effect can only be ', effect requires analysis or some other
perceived in retrospect | form of investigation and/or the

, application of expert knowledge /

probe - sense - respond
sense - analyze - respond

chaotic \ / simple

not rational « novel practice | known ¢ best practice
no relationship between the relationship between
cause and effect at cause and effect is
systems level | obvious to all
|
act - sense - respond sense - categorize - respond

source: Dave Snowden, Cognitive Edge
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design and construction Is
decision making in a
complex environment
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complexity

problems are connected
ripples cause unanticipated outcomes
what we think Is the problem is perhaps not the problem
ripples from decisions cross contractual boundaries
leaks occur at the intersection of contracts




collaboration

projects are networks
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culture
Not
contracts




complex \ complicated
unknowable « emergent practice knowable ¢ good practice
the relationship between cause ".‘ the relationship between cause and effect
and effect can only be perceived ', requires analysis or some other form of
In retrospect '. investigation and/or the application of

| expert knowledge .,'

sense - analyze - respond /

/l \
J
J “
/ -‘/
"
= ‘--/ - 3 -

| —

chaoic  \/ simple

probe - sense - respond

not rational * novel practice known ¢ best practice
no relationship between the relationship between
cause and effect at cause and effect is obvious
systems level | toall
|
act - sense - respond sense - categorize - respond

source: Dave Snowden, Cognitive Edge




complex — complicated

collaboration cooperation

source: Dave Snowden, Cognitive Edge
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collaboration

?
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» Effective communication
» Common goals / shared vision
» Open-mindedness / flexibility
* Active listening
» Respect
* Trust
 feamwork




collaboration

projects are networks of decisions and commitments
people are connected by purpose
companies are abstractions




why is this a good thing?




what'’s different

pd IS about
understanding the
ramifications of design
decisions at the time the
decisions are made




what'’s different

design to detailed
estimate vs
estimating detailec
design




what'’s different

make everything
visual, explicit,
transparent




time to project certainty
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Only the information necessary for the
team (including the owner!) to say,
with confidence:

“We can build this building, that does
these things, for this much money,
In this much time”




IPD can maximize value delivered
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rigorous decision making




visible / visual / transparent
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visible / visual / transparent

Project Risk Register - Barrie First Responders Campus

Impact %
= Probability / _
2 3 Impact Potential Cost Coefficient Assessment (Max
No Description H % = . Mitigation Strategy Weighted Cost Action PITs
2 13| o|2 4 | Coefficient (Max (%) s 100 pts)
s (e|e[E|lx|s 1 pts) $)
°|5[5|5|%|g
a lo|ln|[C|Oo|=
1.1 |Land Procurement 2 [5]3 5113 0.26 Increase Offer..... $ 3,000,000.00 | $ 780,000.00 |Owner
1.2 |Environmental Assessment Phase Il Results 5 |1 3|4 0.2 $ 1,000,000.00 | $ 200,000.00 |Owner
1.3 [Geotechnical (unknowns) 1 212 317 0.07 $ 5,000,000.00 | $ 350,000.00 |Owner
1.4 |Archaeology Stage Il Results (maybe Stage Ill...) 5 [3 2|5 0.25 $  250,000.00 [ $ 62,500.00 [Owner
1.5 [Natural Heritage Planning 112 2|4 0.04 $  200,000.00 | $ 8,000.00 [Owner
1.6 [Species at Risk 3 |2 2|4 0.12 $ - |Owner
1.7 [MTO + Traffic (HWY + Road) 5 11]2 3|6 0.3 $ 900,000.00 [ $ 270,000.00 [Owner
1.8 [Site Plan Issues (i.e. building height) 1 115]11]3][10 0.1 $ - |Architectural
have a thorough programming
and Client reviews to minimize
1.9 [Scope Changes Post Validation (During DD) 2 |12(3 3[8 0.16 these changes $  650,000.00 | $ 104,000.00 [All
1.10 |Exposed Structures vs Not Exposed Structures 0 [0]JOfO]OfO 0 DESIGN DECISION $ - Architectural
1.11 |Material Price Swings 5 5|5 0.25 $ 2,000,000.00 | $ 500,000.00 [Costing
1.12 |Labour Availability and Price Swings 1 12 3[5 0.05 $ 1,200,000.00 | $ 60,000.00 |Costing
1.13 [Unforeseen Weather Conditions 113 3|6 0.06 $ - |Costing
1.14 |Code + Regulation Changes 1 111 113 0.03 $ - |Architectural
1.15 |LEED Impacts 0 |0|J]0OJOJO]O 0 $ - |Architectural
1.16 |Target Design is Greater than Validation Budget (at end of DD) 1 314 5(12 0.12 $ - Costing
1.17 |Unanticipated Consultants (Input / Requirements) 2 111 3|15 0.1 $ 200,000.00 | $ 20,000.00 |Costing
1.18 |US/CAD Dollar Value Swings / World Market Influences 3 5|5 0.15 $ 1,600,000.00 | $ 240,000.00 |Costing
1.19 |The "Trump" Factor 5 |10/0]0]J0]O 0 $ - Bill Lett Jr.
1.20 |Land Purchase complications (COB Approvals + Budget Available) | 4 | 5 217 0.28 $ - Owner
1.21 |Land Seller Does Not Agree to Price Offered 0 [0o]JOfO]|]OfO 0 $ - Owner
COB/COS/BPS Acceptance and Approval of Project
1.22 |Delays/Complications 2 |5]5 2112 0.24 $ - Owner
1.23 [Loss of Key Stakeholders (over Project Duration) 114 3|7 0.07 $ - Al
1.23 [Loss of Key Team Members (over Project Duration) 4 |1 1 0.04 $ - Al
1.24 |Negative Feedback from Public 4 |1 1 0.04 $ - Communications
Probability of Not Meeting Validation Timeline / COB/COS/BPS
1.25 |Dates 115 2|7 0.07 $ - |Documentation
1.26 |Lack of Local Ward / Councillor Support 110 0 0 $ - |Owner
Re-election Timing / Impact on Decision Making Process (2018
1.27 [Fall) 1 [5(3 4112 0.12 $ - |Owner
Design Information keeping up with progress of construction
1.28 |(Quality + Confidence) 1 5 318 0.08 $ - |Architectural
1.29 [LEED Requirement Shortfalls (design changes to achieve points) 2 2 416 0.12 $ - |Architectural
1.30 |Utility Availability / Adequacy 113 417 0.07 $ - [Civil
1.31 [Environmental Approvals Complications (MOE) 2 [5]2 4111 0.22 $ - Electrical
1.32 |Zombie Apocalypse 0 [0]J]OfO]OfO 0 $ - Markku
1.33 |Equipment and Supply Chain Lead Times X 0 0 $ - Costing
1.34 [Downstream Storm Capacity X x| 0 0 $ - [Civil
1.35 |Unknown Site Conditions (Existing Wells) 3 |15]3 3111 0.33 $ 100,000.00 | $ 33,000.00 |Costing
1.36 [New Road Installation to the Rear x| x x| 0 0 $ - Owner
1.37 |Harvie Rd. Overpass Completion (2018) X x| 0 0 $ - Owner
1.38 [Approvals of Revised Building Program x [ x 0 0 $ - [Owner
1.39 [Loss of Project Team Member(s) and their Work + Information x[x]|x[x]O0 0 $ - Al
1.40 |Subtrade Project Partners Not Working Out x| x| x|x]|0 0 $ - Costing
1.41 [Construction Start Timing X X 0 $ - [Costing
1.42 [Radio Communications x| x| x $ - |Electrical

$ 2,627,500.00 Total

2/3 land costs + 1/3 validation rework

based on $55/m2 of site
based on 4-6 month delay

impact on Landscape Design

based on $250-300K traffic report + site cost

% of validation

Assumed @5% of $40M

Assumed @3% of $40M

50-50 design cost and impact on scope

Assumed @2% of $80M
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P
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BARRIE FIRST RESPONDERS CAMPUS PROJECT

DECISION MATRIX DM-002
I structural | rocation: [ NG

Project values will be used to guide the team in decision making. Use this matrix on any major decision
document that grades the decision on its affect (red, , green) on the overall project values. Where
there is a conflict between values, the document should discuss how the conflict will be resolved.If a
decision doesn't affect a value, the team should question the necessity of the action.

To establish general direction on the structural systems and assess the holistic
impact considering not only the structure but the varying building heights,
amount of envelope, mechanical systems due to varying volumes, etc....

Decision Outline

4 Options to be reviewed:

1. Concrete Flat Slab (w/drops)

2. Concrete Flat Plate (w/o drops)

3. Composite Structural steel with concrete on steel deck
4. Structural Steel supporting Precast

NOTES

Option 1:
Concrete Flat Slab

EFFECT of DECISION

Sustainability +
Longevity

Fit For Purpose +
User Satisfaction
Efficiency +
Innovation
Community
Satisfaction +
|Engagement
Safety
Collaboration +
|Relationships 1
|Learning +
Growth 1

Totals 4 0 0 4

Option 2:
Concrete Flat
Plate

EFFECT of DECISION

Longevity

Fit For Purpose +
User Satisfaction
Efficiency +
Innovation
Community
Satisfaction +
|Engagement 1
Safety 1
Collaboration +
|Relationships 1
|Learning +
Growth 1

Totals 4 0 0 4

Option 3: EFFECT of DECISION
Composite Struct

Steel 50 NEU

Sustainability +
Longevity

Fit For Purpose +
User Satisfaction 1
Efficiency +
Innovation
Community
Satisfaction +
|Engagement 1
Aesthetics 1
Safety 1
Collaboration +
|Relationships 1
Learning +
Growth 1

Barrie First Responders Campus

Assumptions Log
February 25, 2017

ion / Comments

Decision
Matrix #

Scope

15T excluded

[There wil b 1) Police / )ire Garage
inked by an enclosed bridge

[The police / including 1 Basement Level

[The Fre /

poiice /

[Fire - space distrbution on each floor

[Taining - space distribution on each floor

[Fioor height

evators 1 and1

;1 Freig w
jang to EMS; 1 Passenge vel 1.and to Forensics;

B the T Garage building

[The buiding il be designed

Site/Civil ool
oerior prking res / numberof sals
s excluded
or
Facew Road
iy esr
[t gnsr
eaw o v s
R,
oesin ot HD and L0 tobe revieved and compared
[t aved s base an e cyl spanor X years (10,20 o 25 years)
oemolton of esting srctures?Decommision o wlls
[Remove contaminated sols?
Remove cising i underanlor avtide uiding ostprint.
et
Structural [Police / EMS Headquarters building will be a post-disaster building
eewtion
eeation
Castiplaceconcetesrutur Specifc BLDG reas
e srctre“specifc 3106 Aress
oesenbe soa
oescrbesspended o ot latevs i and arops
100 Ib/sf (4.
oo srucure i commanareas
Envelope [Waleectve Rvae
oot efectve rvaue
oasement has exteio nsuaton, watrprooting.weeping e?
Exerior Envelope fnish-Masony to £200mm. S above?
Curtain vl Avea 3
Curtain vl vea2
Stortront windows on it foor
565 membrane rootsystem
e pethouse
" dock el
Interiors
T e
o pe v
Mechanical v rom emergency ecral powe,
D g Oferpaces
s i vlame s
lete with |
, tothe boler »
and cos o the boller plant
i shop. polce gaages
comna
Mantenance s o araes excludea-par o € pacage
Garsge s excudea pot o € package
Sprinklers Toc - Apw o

[Fire standpipe and hose system

[Fire pump - water pressure test s required

[Vandat resstant sprnkler heads n detention spaces

Electrical

[ Fibres - From 2 Diferent providers - Fed From 2 Diferent Ends of Buing,

[Cot6a Cabling n Police and Fir, Cat6 Cabiing In EMS

[Ews infostructure only)

[Sound masking in eMs area only T8C)

[asset tracking system for polce only

el boosting in basement evels only

[Primary duct bank based on 100m total

[Figh Voltage transformer based on 3 meg tamper proof unit

lreakers

our day tanks

[Mechanical contractor is providing al VFD's required for their equipment

[l lightin to be LED commercial grae of medium qulity

Thour Tt
future expandable up to 10kva

A total of 20 Level 2 non-rever provided




Barrie FRC Validation Resource L

Chandos

Chief Estimator (Mike Dolling)
Project Director (Tony Jones)
Director Innovation (Markku Allison)
IPD Trainer (Jen Hancock)

Executive Vice President (Nic Darling)
BIM Manager (Alex Bahan)

Lead Estimator (Derek Ingraham)

Senior Estimator (David Kidd)

Gillam Group Inc.

Executive in Charge (Marcus Gillam)
Actual

Forecasted to Complete

Big Room Leader (Joel Parke)
Actual

Forecasted to Complete

Chief Estimator (Domenic Lambo)
Actual

Forecasted to Complete

Lead Estimator (Andrew Erlandson)
Actual

Forecasted to Complete

Senior Estimator (Kelvin Mitchell)
Actual

Forecasted to Complete

Project Manager (Ben Valliquette)
Actual

Forecasted to Complete

Actual
Forecasted to Complete

Steve Holyk, Donald Guo, Ershad Chowdhury, David Gerhardt, Tesfu

Actual

Forecasted to Complete

Sepideh Farsi)

Actual

Forecasted to Complete

Structural Support (Carroll d'Rosario)

Actual

Forecasted to Complete

Mechanical Junior Project Manager (Claire Sorley)
Actual

Forecasted to Complete

Mechanical Design Manager (David Campbell)
Actual

Forecasted to Complete

Electrical Project Estimator (Joe Southorn)
Actual

Forecasted to Complete

Electrical General Manager (John Holloway)
Actual

Forecasted to Complete

Electrical Managing Partner (Kevin Sweeney)
Actual

Forecasted to Complete

Electrical Executive in Charge (Tim Southorn)
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16

15
15

18
135

7.5
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3-Feb

16
16
16

17

15
15

18
16.75

18
16.5

10
125

15.5

10-Feb

16
16

16
16

15
15

18
25.45

18
23.75

10

18

17-Feb

16

16

16

14

20

40.5
40.5

18
16.25

o

11
14

15

24-Feb 3-Mar 10-Mar 17-Mar
16 16 16
8 8
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8
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16
8
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5 5
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8
9 9 9
4 4 4
24
4 4 4
0 10 10 11
0
10 10 11
0 5 5 5
0
5 5 5
9 9 9 9
16 16
9 9
10 10 0 0
0
10 0 0
40 45 45 45
25.5 22.5
5 5 5 5
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3
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0
18 9 9 9
15.5
4 0 0 0
0 0 0 0
8 0 8
7.5
15 15 15 15
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24-Mar

16

10

12

18

15

31-Mar

16

16

11

11

10

10
45

10

12

18

15

7-Apr

16

16

24

24

10

10
45

10

12

15

14-Apr

16

24

24

10

12

15

21-Apr

16

24

24

10

15

28-Apr 5-May 12-May
8

8

12

8 8 12
8 12

8 8 8
8 8 8
9 9 9
9 9 9
4 4 4
4 4 4
24 16 16
24 16 16
5 5 5
5 5 5
9 9 9
9 9 9
0 8 8
0 8 8
30 30 30
5 0 0
10 2 0
8 8 7
4 4 0
0 0 0
0 0 0
0 0 8
8 8 8

19-May

o

©o

4

wv

©

8
25.5

0

Total
Hours Forecasted at Completion

176.00
70.00
176.00
110.00
56.00
46.00
40.00
32.00
197.00
86.00
40.00
2.00
101.00
0.00
60.00
0.00

123.00 137.00
69.00
68.00
197.00 160.00
52.00
108.00
80.00 140.00
92.00
48.00
197.00 197.00
0.00
197.00
60.00 60.00
0.00
60.00
197.00 259.00
160.00
99.00
80.00 59.00
5.00
54.00
652.00 193.00
193.00
0.00
50.00 -
0.00
0.00
102.00 3.00
3.00
0.00
269.07 156.85
156.85
0.00
156.00 78.15
78.15
0.00
66.00 -

0.00
0.00 -

0.00
88.50 -

0.00
245.50 -

Delta

14.00

37.00

60.00

62.00

21.00

459.00

50.00

99.00

112.22

77.85

66.00

88.50

245.50

Hours to Date

70.00

110.00

46.00

32.00

86.00

0.00

0.00

69.00

52.00

92.00

0.00

0.00

160.00

5.00

193.00

0.00

156.85

78.15

21.00

0.00

50.00

Unit Rate
$  65.00
$  65.00
$  79.40
$  79.28
$ 101.55
$ 5170
$ 101.51
S 8933
$ _
$ 101.55
$  65.00
$ 101.51
$ 8933
S 84.87
S 84.87
$ 129.74
$  86.22
$  60.48
$  75.00
$  95.00
$  79.00
$  79.00
$  79.00

Total Actual Cost

$ 4,550.00
$ 7,150.00
$ 3,652.40
$ 2,536.96
$ 8,733.30
$ 103.40
$
S
S
$ 5,280.60
$ 5,980.00
$
S
$ 13,579.20
$ 424.35
$ 25,039.82
$
$ 181.44
$ 11,763.75
$ 7,424.25
$ 1,659.00
S
$ 3,950.00



reliability of project outcomes




target value design
THREE NUMBERS

ALLOWABLE
COST

What Owner Can Spend
Owner Business Case

time




target value design
THREE NUMBERS

ALLOWABLE
COST

What Owner Can Spend Team Consensus:
. This is Expected
Owner Business Case Market Cost

Comparable Buildings
Program / Dialog / “Sliders”
Collective Experience
High Level Elemental Estimate

time




target value design
THREE NUMBERS

Trade-off Decisions Do we have a path to Target Cost?
Is this line trending down consistently?
Can we predict? Are we confident?

Get this gap as close as possible!

ALLOWABLE

COST

What Owner Can Spend Team Consensus:
. This is Expected
Owner Business Case Market Cost

Comparable Buildings
Program / Dialog / “Sliders”
Collective Experience
High Level Elemental Estimate

fime

o



target value design
THREE NUMBERS

Trade-off Decisions Do we have a path to Target Cost?
Is this line trending down consistently?
Can we predict? Are we confident?

Somewhere in here we commit

Get this gap as close as possible!

ALLOWABLE

COST

What Owner Can Spend Team Consensus:
. This is Expected
Owner Business Case Market Cost

Comparable Buildings
Program / Dialog / “Sliders”
Collective Experience
High Level Elemental Estimate

time

o



ALLOWABLE

COST

What Owner Can Spend

Owner Business Case

target value design
THREE NUMBERS

Trade-off Decisions Do we have a path to Target Cost?
Is this line trending down consistently?
Can we predict? Are we confident?

Get this gap as close as possible!

Team Consensus:
This is Expected
Market Cost

Comparable Buildings
Program / Dialog / “Sliders”
Collective Experience
High Level Elemental Estimate

Somewhere in here we commit

Team Consensus:
This is What We Believe
We Can Do

TVD Process
Validation Study

o

time



project costs

62,000,000.00

RDCS - IPD SCHOOL PROJECT
oexpected.cost HISTORICAL FORCAST PROJECT COST TRENDLINE

58,184,854.0°
$7,550,640.00

57,801,210.00

58,000,000.00

56,000,000.00 - i
56,048,552.00
2.643.00

54,139,743.00
54.561.946.39 o $3,777,505.00

54,000,000.00 53.160,781.00 -
,000, = ' 53.005,765.00
o e cal 1463500 54,139,743.00 o ¥
L | PR e ¢ )
owable cost tétdet cost G
E B B EEEEEEEEEEDR

a [
....................................‘............5%’Z7J§Q%QOI.Siauiﬁ&m.....sg
53,301,331.00

52'0():‘"0{'\905 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERN

5) || ! ||
,238,375.00 52,865,617.00

-+ Cost Today!

50,000,000.00

48 000.000.00
A B C1 CA C8 D F G ValidatediC Revid C RevB FP TP1 8P P2 TP3 P4 RevG RevH Revl Rev) RevK Revl RevM




$100.000,000
390,000,000
380,000,000
370,000,000
360,000,000
350,000,000
340,000,000
$30.000,000
$20.000,000
310,000,000
30
($10,000.000)
|$20,000,000)
($30,000.000)
($40,000.000)
($50,000.000)
($60,000.000)
($70,000.000)

(SE0.000.000)

§23.981 378

project costs

Cathedral Hill Hospital Project:
Expected, Allowable & Target Cost

Allowable Corttor Conrtructon memidod <r AN N SRR

Added Value TC (Normalized)

(79 300 0404

-

00000 $25831.776819407.376

0000000000,
X0

($5.639,253)

~——O— Varance o Target Cost



Click to Enter

project costs

MOTIVATION AND MEANS:
How and Why IPD and Lean Lead to Success

Research Report
November, 2016

University of Minnesota in collaboration with University of Washington, University of British Columbia, Scan Consulting
Sponsored by Integrated Project Defivery Alliance (IPDA) & Lean Construction Institute {LCI)

@ Final project cost

* Significant project savings were
used to increase project scope

** Target comparson to final cost
not available

FINAL PROJECT COST
Projects’ final project cost relcted to their torget cost.
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Why this is Good for Us

Increased productivity / Less time in documentation
Fewer RFI's and conflicts
More informed decision making
Better project cost control / Improved budget management
Minimization of Waste
Better use of resources
Greater understanding and control over the construction process and long
term project outcomes




leadership + innovation

Only one other Ontario IPD project
and one under way...this Is
iInnovative, we will be seen as
leaders within the industry both for
process and campus approach ...
which enhances collaboration
between services




Construction & Non-Farm Labor Productivity Index (1964.2003)

Constant § of contracts /workhours of hourly wor ke

Seurces: US Dept. of Commwice, Burems of Labor Statistics
250 00%

1964 1068 1072 1076 1980 1984 1963 1992 1966 2000

Figure 1, Labor productivity indax for US Construction Industry and a8 nonfarm industries from
1964 theough 2003,

2004
US Dept. of Commerece,
Bureau of Labor Statistics




next steps

Complete Validation
Approval to Proceed:
Police Board | May 2017

City Council | June 2017
County Council | June 2017




May / June
Approval to Proceed

design and
validation Implementation construction
documents

Integrated design process
WHAT
HOQW
REALIZE
WHO
Conceptualization Criteria Dgsign Detailed Design Implementation Agency Coord/ Construction Closeout
Documents Final Buyout
Agency v
Owner
Designe:

Design Consultant=

Constructors

Trade Constructors

Fall 2017

a%ﬁ{élg 5‘MCOFE

Diagrams from AIA/AIACC’s 2007 “Integrated Project Delivery: A Guide
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