Multidisciplinary Design and Analysis -- using VDC
CEE 111/211 Agenda: Jan 16

The big ideas: Project definition (v) defines the:
1. Functional objectives i what you want for your project;
2. scope or formi whatyou willordiddo( i most ex pensji
elements);
3. Behaviors 1T predictions and measurements of what you did

For the Product, Organization and Process, i.e., the and all the
manageable elements of the project



http://www.stanford.edu/group/CIFE/images/VDC2.mov

Notices

A Q1 was due today, Tuesday

A Lab: Wednesday i 3D BIM + 4D (Revit) and
SimVision - OPTIONAL

A Q2 due next Tuesday: teams of about 2

A Thursday: ICE session to do concept design for
World Trade Center
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Q1

1. Which of the methods below does the paper suggest might help a
project team to develop VDC models in practice today?

a) ABC analysis to systematically model and analyze the most
important elements  before elaborating detall

b) Automated design methods that take a generic design and

automatically create details

(not yet)

c) Integrated modeling of product, organization and process so that the
models are consistent and the analyses are mutually supportive

d) 4D animation and analysis, which shows the process to build

something quickly and allows a set of stakeholders to identify
constructability problems quickly and easily and thereby obviates the
need for detailed models

(sadly, no)

e)Allofa -d

f) Options a, c

g) Options a, b, c

h) Noneofa 1 d

CEE 111/211 3



Q2

2. Which of the following statements is true about the contents of
POP models?

a) Organization function describes intended skills and
responsibilities of project stakeholders

b) Product forms implement product functions

c) All Behaviors should have quantitative or measurable
objectives stated in functional requirements

d) AtLevel -B, each process form (i.e., task) represents about
10% of the project TCE2

e) Allofa - d

f) Options a, c

g) Options a, b, ¢

h) Noneofa 1T d

CEE 111/211 4



Q3

3. Which of the following suggestions is appropriate regarding use of POP
models?

a) Invite all relevant stakeholders to the project kickoff meeting ,
including an owner representative, architect, major contractors, and a
potential user, and engage them the design and use of the integrated

POP model

b) Create a Level -B instance POP model very early in the design

process, at least by the end of the first hour of a kickoff meeting (paper
suggests first day)

c) Create the vocabulary of POP models using the names and
definitions of physical el ements, org
tasks as defined in the industry standard Industry Foundation Class

specification.

d) Elaborate the level of detail of a POP model from Level -Bto Level -C

as soon as the Level -B product elements are defined (remember
maximum anxiety)

e)Allofa -d

f) Options a, c

g) Options a, b, c

h) Noneofa 1 d
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Q4

4. (1 point) Which of the following statements is true about FFB

ayBehavior describes é predicted b
b)) Form, €& represents the requireme

c) Function, represents design intent,

d) A POP modeling team will elaborate the level of design detail

once the design team has significant confidence that the design

of the physical elements are all consistently specified, modeled
iIn CAD (not necessarily) and acceptable (not necessarily, just
consistent)

e)Allofa -d

f) Options a, c

g) Options a, b, ¢

h) Noneofa 1T d

CEE 111/211 6



Q5

5. Whi ch statements are true about Nbr e

a) The generic OBS elements have responsibility to design or
construct the physical product elements in PBS. POP organizational
form elements have responsibility to work on POP product form
elements.

b) The WBS represents work design, i.e., the tasks that the
organization performs to create the building of the PBS. The generic
WBS defines the types of project design and construction

deliverables.
c) Nodes higher in the OBS hierarchy have responsibility for
management , e . Lower nodes OBS have r

the WBS. The relationships in the OBS specify information flow:
lower -level organization elements pass issues that require executive
resolution Aupo the hierarchy .
d) The Breakdown Structure definitions directly inform the design of
the POP Function, Form and Behavior of the Product, Organization
and Process respectively.(NO; function informs BSs)

e)Allofa -d
f) Options a, ¢
g) Options a, b, c

h) Noneofa 1 d
CEE 111/211 Z



Writing guidelines: captions

A Q2:submit slide deck as a pdf to before
the start of class next Tuesday. Please see

A Label figures with "extended captions"
I E.g., Scientific American or Science
I Explain content of figures: important features of the figure

I ldentifythei s o wh at otham®wswars theereader to
understand

A Make sure that the figure has an important message;
I Delete any unimportant figure

CEE 111/211



http://coursework.stanford.edu/
http://www.stanford.edu/class/cee243/WritingGuidelines.htm
http://www.stanford.edu/class/cee243/WritingGuidelines.htm

Example extended caption

A Arrow and box
identify important
features

A Extended caption

SCiEl'lCe maguzine HeELr SwescripTioNs FEEDBACKE Sigwn IN .‘MAS

[HELP with high resolution itnage viewing] [Eeturn to Asticle]

Click on ithage to wiew larger wersion.
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Fig.1.AMS 19 ates for Catiaco ODP leg 163, holes 10020 and 1002F, plotted wersus depth in mbsf. Circles
itwdicate samples from hole 1002D; triangles are from hole 1002E. Blue data points were generated at CAMSE-
LLNL, red points are from NIRL-NOSAMS, and purple poitts are from University of Califormta, Ievine. Cpen
sytbiols show dates taken from sediments at core breaks that were likely disturbed duning extraction of
successive 10-m cote sections. Error bars are 1 o (J &), (Insef) Detail of 14 results from 125 to 15 mbsf
showing disturbed section of hole 1002D that was bridged by correlating magnetic susceptibility records with
undisturbed hole 1002E (fiz. 310, [View Larger Version of this Image (34k GIF file)] [Feturn to Article

Walume 303, Number 5655, Issue of 9 Jan 2004, p, 202,
Copyright @ 2004 by The American &ssociation for the Adwancement of Science. All rights reserved.




1.

2.

3.

3D BIM and 4D Lab (Optional)

Revit 3D model of a very simple building with |- |

at least 4 walls
roof

é
Plan and schedule of the design-construction of
your simple building that has

a few design and construction management
activities

a small but appropriate set of construction
activities
é
4D animation that shows the construction of your
simple building

CEE 111/211
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SimVision lab (Optional)

A Build and analyze an organization i process model
based on your specification in your POP model

CEE 111/211
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Lab: Create BIM from project definition of PO

Function Form
P O P Requireme
nt [ Autodesk Revit Building 9 - § b. rvt - 3D View: {3D}] =13
Relationshi [ Ele Edt WView Modeling Draft indow  Help . - :
Object Attribute p Requirement Choice AL X ad B W mQEGT . (Mo
Product g Plane EE % A2EDDS &, Demoish | Align =& Spit =fF Tim =) Ofts ™
SraliEh Scope Basu:;::; Gianeric - 9 v jl [¥] Press + Diag _
Product Scope . Building Spaces includes Room Room Ty vdiy = @ Views ol
Product Scope . Cardinality (Walls) = 4 5;“” T Htp‘:;
FH ndon = Ee\\ilf;ti‘\ans
Scope . Cardinality (Building b Conerr Lot
Product Physical Elements) range 4-5 @ oot » g-Difes
Scope . Building Physical e
Product Elements includes roof slab roof slab vew ot
Scope . Building Physical e | Bl
Product Elements includes floor slab floor slab Ronderng _M
Scope . Building Physical | | ZF e
Product Elements includes wall-1 wall- el | _/ *
Scope . Building Physical ClicborefE T For ket CTRL adis, SHIFT unsclpe. for
Product Elements includes wall-2 wall-2
Scope . Building Physical
Product Elements includes wall-1 wall-1
Scope . Building Physical
Product Elements includes wall-1 wall-1
Scope . Building Physical
Product Elements includes gutter gutter
Scope . Building Physical
Product Elements includes Door Detr
Exterior - Brick on
Product Scope . Wall-1 . Type = CMU Exterior - Brick on CMU
Generic - 6"
Product Scope . Wall-2 . Type = masonry Generic - 6" masonry

CEE 111/211
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Introduction to Project Definition




Learning goals: Project Definition

Learn to define a project using VDC methods and how to create an
framework to keep multiple VDC models and analyses consistent
over the project lifetime.

Specifically, learn to do Project Definition. For the project, i.e.,
Product, Organization and Process, identify issues that drive
project management:

1. Functional objectives i what you want:
2. Scope or form 7 what you will do
3. Behaviors T what you:

APredict

AMeasure

Plan strategy and methods to get businesses value from
multidisciplinary models and analyses

CEE 111/211
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Questions to consider in Project Definition

A What is the problem?
I Relate it to Function T Form i Behavior of the P, O, P
A For whom is it a problem?

I Ildentify the organization: the stakeholders in the decision(s) that will
address the problem.

A Who is the decision maker(s)

I Give clear description and analysis to decision maker(s) and other
stakeholders

A Why do the modeling and analysis?

I Use judgment to identify goals, objectives and designs that address
value and risks of stakeholders (typically related to quality, cost,
schedule, risk)

A So what?
I Adjust modeling and analysis level of detail to fit the impact of the
decision on form or scope, schedule, quality and risk

CEE 111/211 Inspired byScience and Decisions: Advancing Risk 15
Assessmenlational academies press, 2009.



Goals of Project Definition (v)

For the product, organization and process, project definition clarifies and aligns:
A Functional goals and objectives i what project stakeholders want i
I Specific deliverables, e.g., spaces, systems
I Conformance (highly reliable) safety, schedule, quality and cost
A Scope or Form you do in response to objectives, i.e., specific designs of the
I Product (~weekly or daily): spaces, systems and components
I QOrganization: groups of people to do tasks that work on the design

I Process (daily work): tasks and milestones to specify functions, design and
manage forms, and plan, procure, fabricate, deliver, construct and inspect

A Behaviors: Status of the project wrt goals and objectives i predicted and
measured performance of designed form or scope

I With respect to specific stakeholder objectives

I Using methods of VDC, Integrated Project Delivery, Lean and Sustainable
development

CEE 111/211 16



POP Model format

O]

© Certificate Program POP Lab - Mozilla Firefox
File Edit WYiew Higtory Bookmarks Tools Help

O -c

0y | [ | Wt fcife. stanford, edu/Courses /Certificate/DailySchedule FOPLab. hitrm 77 | |G+ halibut recipes baked 2

B zimbra: Inbox ... | | ] CIFE/ VDG Cer.,. | | ] CIFE Homepage

A POP model has the format below:

2§ Text and Wweb ...| £ 500 INTERMAL.., | | ] Certificat... &

Organization

Actors

Selacted actors

Predicted cost
{hours or $)

Measurable Objectives

Valuas

Predictions;
Assessed
valuas

Predicted cost

Leadership les...

-

.Y

Function: Objectives Form[ScoPe: Design Behe?v!c:-r:
choices predictions
spaces, elements and |Designed spaces, Predicted cost i
systems elements and systems (%)
Product Predictions:
Measurable Objectives |Values Assessed
values

Tasks Designed tasks (days or $)
Process Predictions;
Measurable Objectives |Values Assessed
values
Dore

CEE 111/211
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Process of Project Definition

A Build POP model as a stakeholder team

A Set functions (goals and objectives) of Product, Organization,
Process

A Design scope or form of Product, Organization, Process
A ldentify project behaviors and define methods to predict,

assess and observe them

~g=

Function: Objectives

Form/Scope: Design
choices

Behavior:
predictions

spaces, elements and |Designed spaces,

Predicted cost

systems elements and systems (%)
Product Predictions;
Measurable Objectives |Values Assessed
values

Predicted cost

Actors Selected actors
{hours or %)
Organization Predictions;
Measurable Objectives |Values Assessed
values

Predicted cost

Tasks Designed tasks (days or $)
Process Predictions;
Measurable Objectives |Values Assessed
values

CEE 111/211
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Virtual Design and Construction (VDC) vs.
Building Information Modeling (BIM)

Function: Objectives

Form/Scope: Design
choices

Behavior:
predictions

Lrod uct

spaces, elements and
systams

Designed spaces,
elements and systems

Pradicted cost

(%)

Measurable Objectives

Values

Predictions;
Assessed
values

Organization

Actors

Selaected actors

Predicted cost
(hours or %)

Measurable Objectives

Values

Predictions;
Assessed
values

l’rocess

Tasks

Deasigned tasks

Predicted cost
(days or $)

Measurable Objectives

Values

Predictions;
Asseassed
values

VDC

Product

BIM

Form/Scope. Design choices

Cesigned spaces, elements
and systems

Yalues

CEE 111/211
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POP models represent goals and objectives

Broad Goals Measurable Objectives

__| Scope Broad Narrow
g Generality General Precise
g Precision Abstract Concrete
Assessment Stakeholder judgment = Measurable
Product Spaces, systems Quality, cost, size, number
¢ | Organization  Actors (teams, Conformance, budget,
g people) backlog, latency, é
Process Tasks, milestones Dates, Schedule
conformance, safety, cost

Objectives are specific, measurable concise. They can be measurable, or
attitudinal, e.g., fAgood. o

Li ke an "object, " T#isacwd.j ecti ve 1 s Nt he
CEE 111/211 20



Process of Project Definition

A Build POP model as a stakeholder team

A Set functions (goals and objectives) of Product, Organization,
Process

A Design scope or form of Product, Organization, Process

A 1dentify project behaviors and define methods to predict, assess
and observe them

A Elaborate POP model details:

A Add predicted, assessed or observed values P, O, P Behaviors
A Assess each behavior (3 or 4-point scale: 0, 1, 2, 3)

A Note automatically calculated weighted design goodness for each
objective and overall for project

A Compare relative design goodness of this option vs. others on
Analyses tab

A Assign management attention to objectives that have lowest
assessed goodness for those options that have highest goodness

CEE 111/211
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For a hospital w/Functional objectives

- energy use > community baseline

- high reliability operation post-incident

Function

Project

Element Attribute Relation-ship Objective

Product
N

Product scope or form Relationship Functional Requirement
Product Building Spaces include Patient roomsx400
Product Building Spaces include Medical services, e.qg., CAT
Product Building Spaces include public areas
Product Building Systems include HVAC
Product Support include IRoom
Product Building Physical Elements include foundation
Product Building Physical Elements include above-ground steel
Product Building Physical Elements include Wall systems
Product Building Physical Elements include skin
Product Building Physical Elements include windows
Product Building Physical Elements include roof

LOD: B 1 top ~10 highest cost/risk product forms, similar for

organization and process

CEE 111/211
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For a hospital w/Functional objectives
- energy use > community baseline
- high reliability operation post-incident

Function
Project Relation-
Element Attribute ship Objective
Product Obijectives
Product *Conformance to product objectives >= 99
Product Energy (KBTU/sqg-ft/year) < 300
Product Energy (KBTU/Patient-day/year) = 1000
Product *Qperability % post-incident > 90
Organization
Organization Obijectives
Conformance (Actor assignment to
Organization Organization Function) (%) = 100
Organization Cost (K9$) = 40
Organization Actor Backlog = 3
Process
Process Obijectives
Process *Safety: lost work incidents = 0
Process Peak Quality Risk < 0.25
Conformance (Actual schedule to
Process plan) (%) > 80
Peak Predicted Schedule Risk
Process (wks) < 2

CEE 111/211

Emergent,
predictable or
measurable
guantitative
objectives

LOD: BT top
~10 highest
cost/risk
behaviors

(total)
23



Project Definition Clarifies and aligns Functional Objectives

é

and

identifies relative assigned weights of objectives (a= 100)

é

Behavior: Objective weight

Objective | Weig
deme Function Form/Scope Behavior Weight | spsefSment
Propect Helation- Fredicted’ {sum =
Element Attribute ship Objectivg Choice Obsered | Assessed 10a)

Product
Relation- Functional Product Form
Product Scope ship Requirement {Space. System)
Product Objectives
Product = 498 2
__ Product = 1.500 &)
Product = 525 2]
Froduct = ) B 3
Organization
Relation- Funclional Organization Form
Organization Scope ship | Reguiramant Actor)
Qrganization Objectives
i
Organization Qrganization Functign] (%} »= 98 83.0 2 5 10
Qrganization Qrganization Cost {KS) = 40 450 1] 5 []
Organization | Agtor log’ A idays) <= 3 3.0 2 10 20
Process
Procass Form
{Task Action
Process Scope (Task Action. Object) Actor | Responsible Actor Object)
Process Objectives
Process Safety nearnigk incidents | wask <= i 0% 1@ 3 10 30
Rawark volums . construction
Process ghase (%) »= 1 13 20 5 5
hedul nfgmance (A 1
y schedul logk-ah kg
Process %] > 80 00 @ 2 10 20
Cost conformance 1o weekh
Process budagt (%5} »= 9% 890 o 1 5 5
Other ] (]
Other [1] [1]
Project Evaluated goodness [ Measurement Date 30-0ct-10 100 170

CEE 111/211
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Project Definition Clarifies and aligns Project

behaviors

A Example: Decision Matrix
Product | Evaluated
Cost (K3)| goodness
A Evaluated Goodness =/ x 2 500 165
weight V2 525 180
I Given predicted values and threshold Required | 525 200
values, assign Assessed value Evaluated goocness (high s good)

[
o
o

*Conformance to product cbjectives

-
o
o

BCption 1: FOP V1
BOption 2: POP V2
OMeets all ohjectives

*Conformance (Actual schedule to

plan) (%)

——POP-V1
—a—POP-V2

Evaluated goodness
-~
(=1
o

o
(=]

Predicted Project Schedule Delay

(days) ——Meets Reguirements

o

Evaluated goodness
Design Versions

Actor Backlog rgamzatlon Cost (K§)

Assessed values CEE 111/211



MACDADI: Evaluatei g 0 o d n e s s odesighs

Project definition

+ to elaborate/hide detail

M o m
5172

P

Assessed Project
performance

Views of Assessed
Project performance
1. Overall

2. By objective

cs,\Quantitative
thresholt\yalues,
Assessed valdgrules

Multi Attribute
Collective Decision
Assistance for Design

Integration
CEE 111/211

Anal\/SiS Sheet Spider diagram

of all metrics

\ {unweighted)
— S

I i O [ P e e e

e e e B e ) e e PR s k!

P Design option
goodness (sum of
; assessed metric
: values (weighted )

26



MACDADI: Evaluateigoodnesso of ||

Evaluation:

1. Does design mee
functional objecti

Multi Attribute
Collective Decision
Assistance for Design
Integration
CEE 111/211

MACDADI Evaluation of Design Option Goodness (+is good)

*Conformance to product objectives

Energy (KBTU/sg-ft/year)

onformance (Actor assignment to Organization

Functiong %) .
onformance (Actor assignment to Organization

Actor Backlog Eunction) (94
—— Option 1: POP

—=— Option 2: POP V2
—— Meets all objectives

27



MACDADI: Evaluateigoodnesso

of

Evaluation:
1. Does design mee

functional objecti

Is Option-i better or
worse than Option-

N

2.

MACDADI Evaluation of Design Option Goodness (+is good)

*Conformance to product objectlves

Func |on2 %)
onformance (Actor assignment to Organization
Eunction) (%)

—— Option 1: POP
—=— Option 2: POP V2
—— Meets all objectives

Actor Backlog

\

Goal . Evaluated goodness (high is good)

Multi Attribute
Collective Decision
Assistance for Design
Integration
CEE 111/211

S

2

S 80

3 O Option 1: POP

o

_g’ 60 B Option 2: POP V2
% O Meets all objectives
3 40

>

i

Evaluated goodness
Design Versions

28




MACDADI: Evaluateigoodnesso

of ||

Evaluation:
1.

2. Is Option-i better or

worse than Option-

business sense?

Multi Attribute
Collective Decision
Assistance for Design

Integration
CEE 111/211

Does design meeLEQ
functional objectives?

Does design make ™

MACDADI Evaluation of Design Option Goodness (+is good)

*Conformance to product objectives

Energy (KBTU/sg-ft/year)

(Actor assignment to Organization

Functiong %) .
onformance (Actor assignment to Organization

Eunction) (%)
—— Option 1: POP
—=— Option 2: POP V2
—— Meets all objectives

onformance

Goal . Evaluated goodness (high is good)
D Mat \
100
9]
Product | Evaluated 3 g0
[=
Cost (K3)| goodness 3 @ Option 1: POP
o
_g’ 60 B Option 2: POP V2
% O Meets all objectives
=3
< 40
V1 500 165 @
20
V2 525 180
) 0
Required 525 200 Evaluated goodness
Design Versions 29




MACDADI: Qualitative threshold behavior values
(Preferences), Weights

A Task: enable conversion of predicted
values (arbitrary units) to normalized
value scale (assessed)

A Method: for each functional objective,

I Specify range values of predicted (or
observed) behavior to be given
preference value of O, 1, etc.

i e.g., for Objective: Cost (K$) = 525

Option 1: POP V1

Product Cost (K$)

Option 2: POP V2

1

1

Meets objectives 2
A 472.5
B 498.8
C 551.3
D 577.5
10

0 (Red) if value<Aor>D

1 (Yellow) if value >=A and
<B or C <value <=D

2 (Green) if B<=value<C

CEE 111/211
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MACDADI: Qualitative threshold
behavior values (Preferences), Weights

A Task: enable conversion of predicted
values (arbitrary units) to normalized
value scale (assessed)

Peak Predicted Schedule Risk (wks;

nformance (Actual schedule to plan)

MACDADI Evaluation of Design Option Goodness (+is
good)

Conformance to product object

)CKs
“‘ t (K3)

[
6‘4‘v Energy (KBTUIsg-fuyear)
/‘A‘A nformance (Actor assignment to
. Ogi mzalo F t)(/)
Zonforman ent
Organization Function) (/n)

—— Option 1: POP

—=— Option 2: POP V2
—— Meets all objectives

(ft2)

(%)

Peak Quality Risk

Safety: lost work inciden
Actor Backlog

A Useful conventions:

I Define 2 as meeting objectives (green); 1
OK gEle); O bad (red)

I Put * on required (must-have) objectives

A All values on spider chart on (outside) 2
represent met (exceeded) objectives

I Easy to check if Objectives* are (not) met

Product Cost (K$)

Option 1: POP V1 1

Option 2: POP V2 1

Meets objectives 2

472.5

498.8

551.3

0w >

577.5

10

0 (Red) if value<Aor>D

1 (Yellow) if value >=A and
<B ofC < value <=D

2 (Green)|if B <= value < C

CEE 111/211
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MACDADI: Qualitative threshold behavior
values (Preferences)

A Task: enable conversion of predicted values (arbitrary units) to

normalized value scale (assessed)

A Choose threshold curve shape carefully:

I More is better (e.g., building energy efficiency)
I Asymptote: (e.g., Actor Backlog < 3 days)
I Inverted U or V: (e.qg., project cost)

Assessed values

25

1.5 A

0.5 A1

-0.5 -

-1.5 A

-2.5

Types of threshold values functions

¥ 14 N—a =B
—— i |Objectiv Weighted
More IS better e Blehaior Cualative Threshold values 'a‘::elcct."-'.! asszss'n?nl
Fraulcte—:'[ ‘ E I {5um =
—B— Goodness asymptotes Obsened | Assessed A B [+ D 100)
y\
Inverted 'V pen
1 2 4 5 6 7 8 9
Inverted 'U' 8.3 g2 | s6o | oo | oo 1
" [ pi 1.201.0 1200.0 13500 § 1650.0 1875.0 15
_rq_..."-'\* ] 1 4725 | 4988 | 6513 | 5715
» 0@ 3 380 420 440 00
P A m

Predicted values
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MACDADI: Product, Process forms (Options

A Given a set of P,O,P functional objectives,
I Choose P, O, P forms (design option)

I Put alternative forms in POP model, e.g., POPV1,
POPV2

POP model home page

Worksheets
Baseline POP model, which includes: Product -
POP Version 1 Organization - Process and Function - Form
(Scope) - Behavior format of POP models
POP Version 2 Version-2 model, based on change(s) to
s baseline
Project goodness based on POP functional
Analyses abjectives, predicted or measured values and
relative weights of objectives
Product Conformance
Rentable Area
Product Cost
Product Energy

Conformance (Actor assignment to
Organization Function) (%)
Organization Cost (K$) Metric worksheets
Actor Backlog/ Latency (days)
Safety. near-risk incidents / week
Rework volume - construction phase (%)
Schedule Conformance (Actual 1-day
schedule to look-ahead plan) (%)
Cost conformance to weekly budget (%)

CEE 111/211

Last Revision: 12 Dec 2010
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MACDADI: Assess behavior
( Apdint Likerts c al e 0)

For each functional objective and each option, identify:

Weighted behavior value (auto), given
Predicted value (you do it),

Assessed value (auto)

Threshold preferences (Define\on Analyses page)
Assessment: =IF(G39<I39,0,IF ND(G39>:I3§K,GS9<J39),1,2))

Welighted assessment

I Product Cost (K$)
] " loption 1: POP V1 1 - R" v
Project Option 2: POP V2 1 Predicted/ (sum =
Element Meets objectives 2 Choice Observed | Assessed A B c ] 100]
Product A 472.5
B 498.8
Product | Confon c 1.3 \ - & g3 |0 1 %&%&a 10 10
D 577.5 —
10

CEE 111/211

0 (Red) if value<Aor>D

1 (Yellow) if value >=A and
<BorC <value <=D

2 (Green) if B<=value<C

Example threshold

values
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MACDADI: (POP model) Assesses design goodness
of each option | thresholds

CEE 111/211

" Assessedgood

predlcted value + qushold values

N es s

aut omat

% Objective | Weighted
Function Form/Scope aigr VWeight | assessment
Project Relation- Predicted/ [sum =
Element Attribute ~ship Objective Chaice Observed | Assessed i 100)
Product
Relation- Functioma~_  Product Farm
Product Scope ship Requirement [ Stem)
Product Objectives ~
Product | Conformance to product objectives >= 93 el 883 @ 1 10 10
Product Rentable area if2) = 1.500 Plot 12010 g5 1 15 15
Product Product Cost {K§) = 525 Plat 4 4730 QB0 1 10 10
Product Energy (KBTU/sq-ft/yvear] <= 40 Plot 70 @ 3 15 45
Organization v
Relation- Functional Organization Form
Organization Scope ship Requirement {Actaor)
Organization Objectives T
nformance (Actor pnment R ]
Qrganization Organization Functien) (%) 2= 98 E\\%&?ﬁ 850 @ 2 5 10
Qrganization Drganizaticn Cost (KS) = 40 450 §® 0 5 0
Organization | Actor Backiog! Latency (days) <= d 30 @ 2 10 20
Process
Process Fom
(Task Action
Process Scope (Task Action: Object) Actor | Responsible Actor Object)
Process Objectives
ity Plot
Process | Safety negrrgk incidents { waek <= 1 0y @ 3 10 30
Rework valume - construction
Process hase (%) == 1 rat 13 1 5 5
Schedule Conformance (Actual 1-
day schedule to look-ahead plan) Plot
Process (%) > 80 900 @ 2 10 20
nfgrman iy Iy
ey _ Plot I- =
Process budgat (% 3= 93 830 jo 1 5 5
Other ] 0
Qther [1] [1]
Project Evaluated goodnass Rahiaaiey Measurement Date 30-Oct-10 100 170

c al

35



MACDADI: (POP model) Assesses design goodness
of each option | thresholds

I Weighted
weight

CEE 111/211

assessment = Assessed value * Objective

A E 5 1] E G H 1 m K L 7] ]
Earm ¢ $cops (what you | Bchavior fhow pou ar Dbjsctive
1 Eunction [what uoy want) f itative Throzhold Yalues wsight |Reocezs
Froject ] o - ] Fredicte 2um =
A e Attributa Relationzhip Objective Chaice beren A | B ® ] [1001
&
Product Form [Spact,

4 (LOD ] product Element Relationship | Objective valus System)

&

2|4

16| e

2 B

3B

- Predicte

% Praduct Objectives bcarvedl] eeesed
- e [

39 roduct bigcti 3z 36 564 341 0.0 0.0 2 .
= |40 roduck Eantable aren [f2) B 1300 1040.0 | 11700 | 143000 | 16250 | | Wel hted
DT roduct Erodyct Coot[KE) B 455 403.5 4323 | 418 5005 | |
- | 4z roduct Ensrau (KETUlC:fuivsar) = 40 550 420 | 440 0.0 |

43 Droanization | |

Assessment

44 Organization Element Relationship Objective valus [ctar]

45 |

B4 A

60 B

75 |_Be_| Orgunization Atz nchids q

- - Predicte

= Organization Objectives bsernedl] eeesed
Sl Organization | go Oy Functionl (%) a8 o a0.0 1 5.2 a4 0.0 0.0 5 |I 5
-1 Organization 0 Cogt [K4) 40 450 i 36.0 384 | 420 | 440 3 ]
- Organization | Acter Bachlog! Latenay [dauz) 3 10 8 21 5.2 4.5 0.0 10 0

i3 iz

Fhyzical
Process Element [Tack Action] Objsct! | Reoponsible Actar | F1e<ess Form [Actor,
- Taszk Action of Object]

73 Deliverable

a5 |4

53 | v

% B

05 _Be

T Process Objectives
- |t Frocess | Safety i fighinaidante [ wesk = 1 10 1z 20 0.0 10 0
R Process ghage (%) &= 1 10 12 20 0.0 5 i

Zchedul: Conformance [Actyal 1=
o dap zchoduls b look-shiad pln)

2 Process L) > 30 T2.0 6.5 0.0 0.0 10 20
T s Pracess budget (%) 3= 33 350 2 552 341 0.0 0.0
- e Other
= |15 Other

16 waluated goodness [zazurcment Date BIrTS Fum;
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MACDADI: Calculates desigh goodness of each
option

I Project: Evaluated goodness =
a Assessed behavior values (each Objective) * weight

CEE 111/211

Ana|yseS Sheet Conformance to Rentable area | Product Cost . Enerc_nﬂr
product R\ K] (KBTU/sg-
ohjectives Bl = fthvear]
Option 1: POP
qo B i - L 1 1 1 2
QE‘ ZMI zzzzzzzzz I } I e I’?’?Im } N I%m:l}mm ‘Er;;ticln 7- POP B
e oo | o [T : 1 1 1 2
Copied all
. VES 2 2 2 2
automatically
- 882 12000 472 5 38.0
= = E B 96 0 1350 0 493 8 420
=83 C 1650.0 5513 440
g = D 1875.0 577.5
Relative weght 10 15 10 15
= 0 (Red) if value | 0 {(Red) if value [ 0 (Red) if value | 0 (Red) if value
EE? < A <Aor=D < Aor=[ ==
ERS. 1 (Yellow)if | 1 (Yellow)if
E E = o valug ==A and | value ==4 and
T - B= 1 (Yellow) if A <BorC= <BorC= 1 (Wellow) if B
TS E g <=value < B valug ==D valug ==D <=value < C
o *E o 1 {Green) if 2 (Green)if B | 2 (Green)if B | 1{Green}if A
n E Qo yalue »= B <=value < C | <=value<C | <=value < B
T T (o] — "
<L EL o 2 (Green) if

value <= A 2




MACDADI: POP Analyses sheet

Analyses sheet shows Objectives and
Evaluated performance

MACDADI Evaluation of Des™ ¢

*Conformance to product objectives

Peak Predicted Schedule Risk (wks)

Conformance (Actual schedule to plan) (%) ‘A',‘
e

Peak Quality Risk “Vi
‘./
*Safety: lost work incidents

Actor Backlog

5 A\és
RO

/’ onformgnce (Actor assignnient to Organization
-, onformance (]ctor ass'féjr?r%t %rt])tﬂgrganization
i 0,

Conformance
e Fentable area | Product Cost M?L .M
product #2) KS) ikBTU/sg- assignment to
objectives fthyear) Qrganization
Function} (%)
=< Option 1: POF
g — 1 1 1 2 2
(=] Qption 2: POP
g b2 1 1 1 2 2
I Mel;ts all
= ohjgctives 2 2 2 2 2

*Rentable ajea (ft2)

|*Cost( $)
Energy (KBTU/sq-ft/year)

—— Option 1: POP
—=— Option 2: POP V2
—— Meets all objectives
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In-class exercise

Teams of about two
A Build on an iRoom POP model,

A Create predicted behaviors for two design versions where
preference between versions A, B changes with change in
preference weights from Scenario | to Il

A Note: you will need to change objective weights

. Evaluated goodness (high is good)
Scenarios .

200
I I I g
@
@
£ 150 — —— | @opton 1: POP V1
=3
3 BOption 2 POP V2
. . 3 100 OMeets all objectives
5
Behaviors Weights 3
S 50
w
0

Schedule 60 20 oo
Cost 20 60
Quality 20 20

CEE 111/211
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Project Definition Clarifies and aligns Functional
Objectives ¢ and

A Describes shape of value curves:

Target behaviors -- cost/schedule/etc.
. Product Cost (K$)
I Shape of the value curve: assessment of |option 1: PoP v1 1
goodness of predicted values Option 2: POP V2 1
Meets objectives 2
A specific predicted (or observed) A 4725
gualitative threshold behavior values c 551.3
. . D 577.5
to receive assessed importance of 0 10
0 (Red) if value<Aor>D
(red), 1 (ye”OW)’ 2 (green), etc. 1 (Yellow) if value >=A and
<BorC <value<=D
2 (Green) if B<=value<C

/

Home \ |ective Weighted
Functi Form / Scope Behaviors Qualitative Threshold Values Weight | Assessment
Project Relation- Predicted/ {sum =
Element Attribute ship Objective Choice Observed | Assessed A B c D 100)
Product /
W Functienal Product Form /
Product Scope ship Requirement (Space, System)
Product Objectives _ /
Product Conformance to product objectives == 98 fot 1§ 88.3 [®] 1 88.2 96.0 Aﬂ 0.0 10 10
Product Rentable area ift?) = 1.500 Plot 1.201.0 O 1 1200.0 1350.0/ 16500 1875.0 15 15
Product Product Cost (K§) = 525 Plot ,\% 5000 @ 2 [ 4725 T00® | 5513 5775 10 20
Product Energy (KBTU/sg-ft/year) <= 40 Plot 39.0 @ 2 [ 350 42.0 440 0.0 15 30
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Project Definition Clarifies Target behavior values i
Status of the project wrt goals and objectives

1.Specify value
proposition of each
performance metric:
Value vs. metric value
curve

2.Set target performance
value

3.Identify upside
opportunity, downside
risk of performance
change

Linear value
curve
Target energy
High
\\\\
< [~
D \J\
C
D L
\\\
Low
Low '
Energy High

(c) 2012
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Project Definition Clarifies Target behavior values 1
Status of the project wrt goals and objectives

A Broad bands for green, yellow

1. Specify value Assessed design quality for

proposition of each predicted energy
AN

performance metric: High
Value vs. metric value - N

curve

2.Set target performance ~{
value

3.Identify upside
opportunity, downside
risk of performance gy

change
4.Specify boundaries of III I l \I
Low | &t .

good, OK, bad . | |
performance Low High

) Ener
i Green, yellow, red (©) 2012 gy

anfeA
/

42



Status of the project wrt goals and objectives

Project Definition Clarifies Target behavior values i

A Tight bands for green, yellow

1. Specify value Assessed design quality for
proposition of each predicted energy
performance metric: High AL
Value vs. metric value - N
curve

2.Set target performance ™
value < |

3.ldentify upside D g
opportunity, downside & ~{_
risk of performance L
change )

4.Specify boundaries of ll I : \I
good, OK, bad Low J . | |
performance Low High

I Green, yellow, red Energy J

(c) 2012
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Project Definition Clarifies Target behavior values i
Status of the project wrt goals and objectives

~

| nverted nUO
value curve

_ Target cost
1.Specify value

proposition of each

performance metric: High
Value vs. metric value

curve

2.Set target performance 5 /T [
value ’

3.Identify upside
opportunity, downside
risk of performance
change M
4.Specify boundaries of
good, OK, bad Low : :
performance Low High

) Cost
i Green, yellow, red (c) 2012

aneA
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Project Definition Clarifies Target behavior values i
Status of the project wrt goals and objectives

Assessed value for predicted

High - ~
% 1 7 ™
S .
c
D

Lowl..I I ll

Low High

(c) 2012 45




Project Definition Clarifies Target behavior values i
Status of the project wrt goals and objectives

Asymptotic

value curve  Target cost
1. Specify value Assessed design quality and
proposition of each predicted cost' of many options
performance metric: ngh
Value vs. metric value - / N

curve

2.Set target performance
value

3.Identify upside
opportunity, downside
risk of performance /I‘

change

4. Specify boundaries of ' a I
good, OK, bad Low 41 .
performance Low High

) Cost
I Green, yellow, red (c) 2012 46

aneA
~




Project Definition Clarifies Target behavior values i
Status of the project wrt goals and objectives

Multiple
value curves
Target

1. Specify value schedule
proposition of each
performance metric: High
Value vs. metric value
curve

2.Set target performance \<
value

3.Identify upside
opportunity, downside
risk of performance ]
change ~

4.Specify boundaries of ~—
good, OK, bad Low ~—

performance Short Long

- Schedule
i Green, yellow, red (c) 2012

aneA

S~

L/
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In-class exercise

Teams of about two

A Find two iRoom design versions where preference
between versions A, B changes with change in
distribution of green/yellow/red threshold values for a

behavior with high preference weight

A Note: You will need to change qualitative threshold
values on some behavior

Evaluated goodness (high is good)

Assessed design
quality for predicted

250
. 200
ngh/—eﬁéfgy—\
£ 150
=3
=3
=]
g 100
N E
S 50
‘ w

0
ittty | Evaluated goodness
Design Versions
N
L l I .H |

o Low  poergy High CEE 111/211

w

anjea
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Project Definition Clarifies and aligns Form/Scope re function i
specific steps to achieve goals and objectives

scope or form includes

A Product components and
systems, e.g.,
I Spaces
A Deliverables, 2/3/4D

models, QTO, clashes,
risks

A Organization actors,eg.,
I Designers
A Commitments,
Responsibilities
A Process tasks, e.g.,

I Design -build building
elements

A Plans, schedule, metrics

Limit Level of Detail to top -10 (or top

~ . Conformance (Actual schedule
100) mo st Nexpensi vVego pPuudle=e Ct an

elements Peak Predicted Schedule Risk
ks 2

o

e

Product

Product Eugetietr-Regquitements

ProdugtScope (Spane, Systern)
>  EBuilding spaces ) Building spacds

~Fuilding systems — “Building systefns

Organization
Organization Functional Reguirements Organization Farm (Actar)
> Designers Designers
Constructors Constructors
Chwners Chwners
Process

Pracess Functional
Reguirernents (Task Action:

Dhject) Responsible Actor

Process Form (Task Action:
Ohbject)

Approve: design/construction

Chwners - Apprave:

Chwners = design/construction
Designers - Design: Building
Designm Designers glements
Designers - Design: Building
Design: Building systems Designers systems
Constructors - Build: Building
Build: Building elements Constructors elements

Process Measurable Objectives  Ohbjective value

*Safety: lost work incidents 0

Peak Cluality Risk 0.25

CEE 111/211
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Project Definition Clarifies and aligns Form/Scope re function i
specific steps to achieve goals and objectives

Forms  include: Deliverables templates
A Product components and

systems, e.g.,

Planned Responsible | Receiving | Due | Due date | Expected | Comments
deliverable team, team date met LOD

" individuals n)?

I Spaces / (y/n)

Identified Responsible Earliest Resolution Potential Comments

A De|lverab|eS, 2/3/4D risk individuals | analysis/ last date met impact ($,

models, QTO, clashes, “oment | | qttorty
dates
A Risks
. . Planned Responsible Due Due | Expected | Comments
. . activity met
I Designers / (y/n)?

A Commitments,
Responsibilities

These templates available

A Process tasks, e.g., trough POP Home page
i Design -build building
elements v 8 i | Y st

A Plans, schedule, metrics 7T

A POP creation process

Limit Level of Detail to top -10 (or top

ess, 8.g.. schedule conforman

100) mMost AexpensiVveod prooprgigmemmm
elements CEE 111/211 50




POP models in Excel for CEE211: Home sheet

A Navigate to all
POP sheets from
the Home sheet

Worksheets

POP Version 1

Organization - Process and Function - Form
{Scope) - Behavior format of POP models

Baseline POP model, which includes: Product -

POP Version 2

Version-2 model, based on change(s) to
baseline

Analyses

Project goodness based on POP functional
objectives, predicted aor measured values and
relative weights of objectives

Product Confarmance

Rentable Area

Product Cost

Product Energy

Conformance {Actor assignment to
Organization Function) {%a)

Organization Cost (K$)

Metric worksheets

Actor Backlog! Latency (days)

Safety: near-risk incidents / week

Rework volume - construction phase (%)

Schedule Conformance (Actual 1-day
schedule fo look-ahead plan) (%)

Cost conformance to weekly budaget (%)

Commitment templates

IMetrics template

Templates and Checklists

Risk template

POP creation template

MACDADI-SHORT

Last Revision: 28 Dec 2010

CEE 111/211
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POP model content

A Product: the abstract and physical A Function: Intent or requirement,

deliverables (shown as 3D including
visualization) I Function, Schedule, Cost,

A Organization: the team that Sustailnabil ity

designs and builds the product (org i Engineering content, emotion
chart ++) A scope or form(design choices):

A Process: the tasks that the I Components, systems,

organization is to perform to design groups, tasks

and build the product (task network A Behavior (predicted, observed):
diagram) I Functional performance

— | | Schedule, Cost, Sustainability
(energy), Value

I User assessment
I é

CEE 111/211 52



Process of Project Definition

Who did
work

Who
checked
work

Task

[1] Build POPF model as a stakeholder team, at a selected LOD

Set Functions (objectives) of Product, Organization, Process sothat P, O and P
functions together specify all impaortant project functions

Design Form or scope of Product, Organization, Process given functions so that
Form choices correspond in level of detail and {implicitly) reference each other

Identify P.O F Behaviors, their objectives and their qualitative threshold values.
Also define methods to predict, assess and observe them

Check consistency of F, F and B of P, O, P and return as needed to [1] to align.

See [2]

:— Identify predicted/measured values of project behaviors
Check conformance of predicted/measured behaviors with objectives (Analyses

sheet) and return as needed to [1] to align

Check conformance of weighted design goodness of option (Analyses sheet)
wirequirements and return as needed to [1] to align

Check assessed PO P-F.F.B structure and behaviors conform well enough to
functional intent, return as needed to [1] to develop new deign version

Check assessed PO P-F F B structure and behaviors conform well enough to
functional intent and choose next greater LOD to explore and returnto [1] as

needed

CEE 111/211
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1. Set functions, then create design responses, or
Create design elements; set enabling functions

#oom_POPLab.rv - 3D View: (30

Product Form (Space.
D Product Element Relationship Objective value System)
A - — 4
Product Systems include wydrk/interact Tables \ —
Product Physical Elements include floor floor v \‘"}
Ax Product Physical Elements include ceiling ceiling N :t]
Product Physical Elements include wihdows/door windows/dogpd A /
Product Physical Elements include W IIIS Walls \
T
COrganization Element Relationship Objec$e value Crganization &rm (Actor)
A
Crganization Actors include De#igner Some Archikct
Organization Actors include Ofwner Cwner \
s Organization Actors include Builder-GC some GC_\
COrganization Actors include EluiV:Ier-Sub framing sub \
COrganization Actars include Elui[der—Sub concrete sub \ —
|
Physical
Process Element (Task Action) Object! Res;/onsible Actor TZ;DKCBASC?::;TSZEEB = -
Deliverable
A I
Designer Design of
Process Design group iRoom x2 /Designer group iRoom x2
Owner Predict model
3D model some behavior of 30 model
Process Predict model behaviar area Chwner some area
Enclosing GC Build - direct work of
At Process Build - direct work elements / GC Enclosing elements
Builder-Sub Build - direct
Process Build - direct work floor / Builder-Sub work of floor
Builder-Sub Fabricate of
Process Fabricate Furniture / Builder-Sub Furniture
|

A Adjust your POP model so there is good consistency of the
values of the three sets of POP rows, i.e., that

1. P, O and P Functions all have associated Forms, or design

10 January 2012

choices, and vice versa.
CEE 111/211
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2. ldentify predicted/measured values of project behaviors and
enter into Behavior rows of POP model

Room_POPLab.rt - 3D View: (30 L=
O .

T Form / Scope (what you | B " )
- Function (what you want) plan) L”"'-~A-~<_1\ ? e
Project Attribute Relationship Objective Choice P : ﬂ i ﬁf
Element g H
Product - /

Lo Product Form (Space,
Product Element Relationship Objective value System)

A
Product Systems include work/interact tables
Product Physical Elements include floor floor [ [ :

A+ Product Physical Elements include ceiling ceiling | - e [T
Product Physical Elements include windows/doors windows/doors r ‘ r
Product Physical Elements include Walls Walls m

B =Y O G
B+ \
_ Predicted/
Pr t t A
oduc Objectives 1 Obsened ssessed

Product Conformance to product objectives >= 96 6.0 @ 2 10 20
Product Rentable area (ft2) = 1,300 < i 1,4&4.0 (@] 1 15 15
Product Product Cost (K$) = 455 | #50 |o 0 10 0
Product Energy (KBTU/sg-ft/year) <= 40 i/ 37.0 @ 3 15 45

2. All Functional objectives have associated predicted/measurable
Behaviors 1T at least conformance.

10 January 2012 CEE 111/211



3. Adjust your POP model so there is good consistency of the
values of the three sets of POP rows

) oom_POPLab.1 - 3 View: (3D 5l | 3 Room POPLIb - Bevation: East

A Similarly, adjust your POP model so there is good consistency of the
values of the FFB columns, i.e.,

3. P, O and P functions together specify all the important project
functions;

10 January 2012 CEE 111/211



values of the three sets of POP rows

3. Adjust your POP model so there is good consistency of the

LOD Product Form (Space.
Product Element Felationship Objective value System) P —— =
A —
Product Systems include work/interact tables —
Product Physical Elements include floor floor
At Product Physical Elements include ceiling ceiling T ~—— 4
Product Physical Elements include windows/doors windpfisRgors T ~—
Product Physical Elements include Walls Walls n ‘}
Crganization Element Relationship Objective value OAzation Form (Act /
A ® &
Crganization Actors include Designer Sgme Architec]
Organization Actors include Onwner Owner | | -
As Organization Actors include Builder-GC some GC =
Crganization Actors include Builder-Sub raming sub {——
Organization Actors include Builder-Sub doncrete sub
Physical
: . . Process Form (Agtor, —
Process Element (Task Action) Object/ Responsible Actor : ( ;
. Task Action of Obfect)
Deliverable
A - - ¥ 4=
Some JArchitect Désign
Process Design group iRoom x2 Some Architect of group iIRoom %2
Owndr Predict mpdel
3D model some behapior of 30 mddel
Process Predict model behavior area Owner some area
GC Build - ot
A+ Enclosing ork of Enclosing
Process Build - direct work elements some GC elements
cancreWuild -
Process Build - direct work floor concrete sub direct wonof floor
framing sub Fabricate of
Praraas Fahrirata Furniture framinn anh Furniture

4. Product, organization and process Form choices correspond in
level of detail and (implicitly or explicitly) reference each other;
1(



4. Similarly, adjust your POP model so there is good
consistency of the values of the FFB columns

LOD Product Form (Space.
Product Element Felationship Objective value System) P —— =
A
Product Systems include work/interact tables
Product Physical Elements include floor floor
At Product Physical Elements include ceiling ceiling Te—
Product Physical Elements include windows/doors windows/doors —
Product Physical Elements include Walls Walls L n ‘}
Crganization Element Relationship Objective value Organization Form (Actor) /
A % 5 '
Crganization Actors include Designer Some Architect
Organization Actors include Onwner Owner | | ——
As Organization Actors include Builder-GC sgme GC =
Organization Actors include Builder-Sub __—Traming\sub = =o ]
Organization Actors include Builder-Sub \ concrete\sub
/ \
Fhysical rocess FAr ctor —
Process Element (Task Action Object/ Responsible Actor . S :
L ) . p Task Actign of Object)
Deliverable
A - - =F H=F
Some Architect Design -
Process Design group iRoom x2 Some Architect of group iIRoom x2
Owper Predict model
3D model some bghavior of 30 model
Process Predict model behavior area Owner s0me area
ome GC Build - direct
A+ Enclosing work of Enclosing
Process Build - direct work elements some\GC elements
\Ub//c‘ancrete sub Build -
Process Build - direct work floor concrete direct work of floor
framing sub Fabricate of
Praraas Fahrirata Furniture framinn anh Furniture

5. Organizational elements all have responsibility for a Process
task(s)
1(



4. Similarly, adjust your POP model so there is good
consistency of the values of the FFB columns

Product Form (Space.
Loy Product Element Felationship Objective value System) P —— =
A
Product Systems include work/interact Tanles
Product Physical Elements include floor floor
At Product Physical Elements include ceiling ceiling [ —
Product Physical Elements include windows/doors windows/doors —
Product Physical Elements include Walls Walls I n “}
Crganization Element Relationship Objective value Organization Form (Actor) /
A T %
Crganization Actors include Designer Some Architect
Crganization Actors include Owner Owner o Schete
As Organization Actors include Builder-GC some GC =
Crganization Actors include Builder-Sub framing sub {——
Organization Actors include Builder-Sub concrete sub
Physical Process Form (Actor —
Process Element (Task Action) DO.bJect.-’ Responsible Actor Task Action of C(iject} -
eliverable
A
Designer Nesign of = =
Process Design group iRoy(Q Designer group iHoodsg x2 _
Owner Predict odel
3D (del some behavior of 30 moxgl
Process Predict model behavior area Owner some area
As szzclosing GC Build - direct wor;}.
Process Build - direct work ements GC Enclosing element
Builder-Sub _Build - Adirect
Process Build - direct work %\ Builder-Sub work fﬁo;/d
Builder-Sub Fabricate of
Process Fabricate Furniture Builder-Sub Furnfure

6. Process tasks have both a responsible Organizational element and
a related product Form.

10 January 2012 CEE 111/211



Suggestions:

A Invite all relevant stakeholders to the project kickoff
meeting and subsequent major design reviews e .

A Define the project product, organization and process
vocabulary in a generic POP model as part of the
kickoff meeting.

CEE 111/211 60



Suggestion:

A Whenever possible, create the vocabulary of the
scope or form segment of POP models using the
names and definitions of deliverable elements (such
as components, spaces and systems) of organization
elements, orfi a ¢ t and grqcess activities ...

Function: Objectives Form/Scope: Design Behgw_or:
choices predictions
spaces, elements and |Designed spaces, Predicted cost
systems elements and systems (%)
Product Predictions;
Measurable Objectives |Values Assessed
values
Actors Selected actors Predicted cost
(hours or $)
Organization Predictions;
Measurable Objectives [Values Assessed
values
Tasks Designed tasks Predicted cost
(days or $)
Process Predictions;
Measurable Objectives [Values Assessed
values

CEE 111/211
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Suggestion:

A Start with a Level-A instance POP model (~1 P, O and
P elements) at the start of a kickoff meeting.

A Create a Level-B instance POP model (~10 P, O and
P elements) very early in the design process, at least
by the end of the first day of a kickoff meeting.

I An agreed-upon Level-B POP model becomes the framework
for more detailed modeling and analysis

A Start to elaborate the level of detail to Level-C (~100
elements each segment) only after the Level-B
elements are defined, modeled, mutually consistent,
acceptable and well understood.

I An agreed-upon POP model at each LOD becomes the
specification for more detailed modeling and analysis

CEE 111/211
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Suggestion:

A Suggestion: Choose Level-B POP model elements so
each represents about 10% of the cost, effort, risk or
schedule duration of the project, whichever is most
Important for project success.

Function: Objectives Form;‘ScoF_)e: Design Beh.?m_or:
choices predictions
spaces, elements and |Designed spaces, Predicted cost
systems elements and systems ($)
Product Predictions;
Measurable Objectives |Values Assessed
values
Actors Selected actors Predicted cost
{(hours or $)
Organization Predictions;
Measurable Objectives |Values Assessed
values
Tasks Designed tasks Predicted cost
(days or $)
Process Predictions;
Measurable Objectives [Values Assessed
values

CEE 111/211




Suggestion:

A Include all relevant stakeholders in defining
breakdown structures and each major version of the
POP model, at least including

I owner representative
I designer

I builder

I potential user

CEE 111/211




Suggestion:

A Create the scope or form elements of the POP model
to be consistent with corresponding breakdown
structures, 1.e.,

I Product scope or form~ Product Breakdown
Structure (PBS)

I Organization scope or form~ Organization
Breakdown Structure (OBS)

I Process scope or form~ Work Breakdown
Structure (WBS)

CEE 111/211
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Suggestion:

A Explicitly describe process performance metrics as
part of the Process Functions of the POP model.

Function: Objectives Form/Scope: Design Behgv!or:
choices predictions
spaces, elements and |Designed spaces, Predicted cost
systems elements and systems (%)
Product Predictions:
Measurable Objectives |Values Assessed
values

Predicted cost

Actors Selected actors
(hours or %)
Organization Predictions;
Measurable Objectives |Values Assessed
values

Predicted cost

Tasks Designed tasks (days or $)
Process Predictions;
Measurable Objectives |Values Assessed
values

CEE 111/211
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Suggestion:

A Use organization i process models to

I document the organization so all stakeholders understand it
clearly

I predict organizational backlogs
I predict the volume and distribution of direct and hidden work
I identify 117 2 actors and tasks with greatest risk

A Attempt to mitigate the greatest predicted
organization backlog, coordination, time and cost
risks.

A Track organization commitments in a commitment
report

I Nature of the commitment; by whom; to whom; when;
comments

CEE 111/211
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Suggestion:

A Track product i organization i process risks:

Description
Probability of occurrence
Cost (of a change order to fix)

Affected stakeholders (who can help fix, who must
respond if it becomes real)

Commit date: last responsible moment for
resolution

Clarity date: first responsible moment for
clarification and (possible) mitigation

Task and task owner: to clarify and mitigate or

work around
CEE 111/211
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Use POP models for Project Definition to

Clarify and align:

A Functional objectives i what project stakeholders want i for product,
organization and process

I Specific deliverables, e.g., spaces, systems
I Conforming and highly reliable safety, schedule, quality and cost

A scope or formi what you will do -- periodic design and construction
deliverables, including:

I Virtual designs (~weekly or daily) T to update objectives, form or
scope, predicted and measured behaviors

I Activities (daily work) 7 to design and manage, procure,
fabricate, deliver, construct and inspect

A Behaviors i what you did -- project performance that
I Conforms to specific stakeholder objectives

I Using methods of VDC, Integrated Project Delivery, Lean and
Sustainable development
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POP model s def

N

A Product systems and components
I Functional objectives (precise, measurable)
I form or scope: physical elements, systems and spaces

I Behaviors: definitions, preferences, predictions, qualitative
goodness thresholds and assessed values

A Organization
I Functional objectives
I form or scope: actors
I responsibility for components, systems & tasks
I Behaviors
A Process milestones and tasks
I Functional objectives
I form or scope: activities
I Behaviors
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Use POP model s f or P

o Do To Io I

Whatever your role: A, E, Cor O
Collaborating with your other stakeholders
At every major milestone and at least every two weeks

(re)do project definition of project functions, form or scope,
behaviors

Based on project definition POP model, other models, analyses
and field observations,

I ldentify greatest risks in current product, organization,
process

I Set measurable objectives to mitigate those risks

I Focus modeling and management attention to support risk
mitigation objectives

I Set modeling purposes and model LOD given risk focus and
mitigation objectives
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ICE-2 exercise: Thursday

A Task: Design WTC submission (Q2, due next Tuesday)
A Deliverables

POP/MACDADI project description

Organization (org chart - PPT) and Process models (Gantt
charti MSP)

Product sketch + 3D BIM (Revit)

Owner: resolve issues; build presentation to summarize design
+ analyses; project and business recommendation; pre-plan
next meeting; tasks for next session

Next steps: Business recommendation; Pre-plan next meeting;
Tasks for next meeting

A Budget

Groups of ~5: different than last week
45 minutes for ICE interaction

40 minutes for presentations, discussion
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Query-2

Group project

2.

Create a POP and 3D BIM of the
construction of a structure to go on the
World Trade Center (WTC) site. The model
can be as abstract or real as you like.
Please respond in some fashion to the

from the City of New York,
and please see the already
made. Be creative and expressive.
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http://september11.ceenews.com/ar/electric_lmdc_announces_international/
http://september11.ceenews.com/ar/electric_lmdc_announces_international/
http://www.architectureweek.com/2003/0101/news_1-1.html

WTC site design
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WTC site design
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http://www.architectureweek.com/cgi-bin/awimage?dir=2003/0101&article=news_1-2.html&image=12019_image_3.jpg
http://www.architectureweek.com/cgi-bin/awimage?dir=2003/0101&article=news_1-2.html&image=12019_image_3.jpg

