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Construction — and the built environment
©HGEschFotograﬁe/GaIeInternationaI‘Ki)rea(GIK) : r ; ~~""*‘_‘ ;‘:‘:‘;‘:‘nse:l ALLLLLLEELETT T HNNRENNNNNIy

Fs s e

Neinnnnnss




Buildings or ‘Vertical Infrastructure’

P33C B0 )

TREEHaaEa20)

LTS




What is this space for?
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Initial requirements

s Shelter ARUP



Developing requirements. ..

7 Security ARUP
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Developmg requlrements

o Self-expression ARUP



Developing requirements:

10 Multi-functional spaces ARUP
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“Requirements engineering (RE) encompasses all
the Iinterdisciplinary activities involved In
determining, documenting and maintaining an
agreed set of requirements for a system, and for
tracing these through to implementation. A
specific concern is the development of practical
techniques, methods, and tools to support these
activities.”

12 Requirements Engineering



13 Project time spans




“Requirements engineering (RE) encompasses all
the Iinterdisciplinary activities involved In
determining, documenting and maintaining an
agreed set of requirements for a system, and for
tracing these through to implementation. A
specific concern is the development of practical
techniques, methods, and tools to support these
activities.”

12 Determining Requirements



| have an 1dea!

develop conc§pt document operate
program design design

15 Project Progress



But what Is that idea? Really?
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But what do | really want?
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But what do | really want?
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Information flow

information flow i

19 Determining requirements



| need a team!

20 Determining requirements
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Civil engineer
Structural engineer
MEP engineer

IT, Audio/visual

Lighting designer



buildingSMART
dRofus demo Room Data Sheet
X J
Saws:FromSRO26 o R ) ) ) Room function no: $3.002
Room name Patient area, Patient single Placement: 98 « Revit sync dema / 01 « Pationt
monitoring
~Categorization Aroas T Status
Dvawng no: Programmac 10.00 Createcty  Jerving, Rolf,
Drawing name Actual 15.16 juni 17, 2011
Geo. Room no. Meght: 244 1:88 PM
User rcom nz Parimater. 18.83 Changedby  Johansen,
Asmund,
februar 10,
2012 11:23
AM
— Description
Description of activities and functions
Manitonng, treatment nursing of ctically ¥ pat. i» open or ciosed incubacy. Care given from toth sides simuttanously,
1+2 nurses.
Optinal manitoning of several patients an ane screen. Access o pat. from al sides. Sampie drawing'bedsida analysis. -
Cccatione! Xeray. Bedside readinglentering of EMR. Space for 1.2 relatives in bedireciner by the incubatar.
Preparing of same medicinas. Staring soma consumpnan goods
Visua! contact with work staban as wel! as betwesan NICU rooms.
Human traffic Value Specification
Persons, narmally K]
Persons, maximumn  §
— Design/buiiding
Walls Value Specification General for the room Value Specification
Wall mounted v See ecupment list Special surface v Smeotf surfaces, easy to
equipmen: requiremens clean
Flooritop Value Specification Viewinsight tocther | Visual cantact betwean
Elecroswtiz proteciony’ elektromedisinsk utstyr functizns wok station and oom, with
Hertanar passibilty fo shied
Other
Aesthet'cs anc acoushcs shouis be
emphasizec.
T Windows and doors . From Ravit
Doors Value Specification
Dzer cpenings v bed
Glass in doors v g'ass betwean rcoms
Siicing doars v towards cornidor and between 2 andZ rooms
Cpanings without v
thrashcids
Windows Valuve Specification Windows Value Specification
Daylight v
asjc, fsbruar 10, 2012 11:44 AM Generated from dRafus © 2002.2012 dRzfus Inc Page: 1
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© David Pear’s Blog

22 Determining requirements




© Arup

23 Determining Requirements — CCTV/OMA




© Arup

2« Determining Requirements — Sydney Opera House/Utzon




©Nigel Young-Foster + Partners

s Determining Requirements - St Mary Axe, Foster and Partners




“Requirements engineering (RE) encompasses all
the interdisciplinary activities involved In
determining, documenting and maintaining an
agreed set of requirements for a system, and for
tracing these through to implementation. A
specific concern is the development of practical
techniques, methods, and tools to support these
activities.”

26 Interdisciplinary Activity



Support

© markalt

22 Interdisciplinary Activity — Air Force Museum, Duxford, Foster & Partners ARUP



Power
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2 Interdisciplinary Activity — Citibank Data Center, Arup Associates ARUP



Comfort
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Inspiration
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s Interdisciplinary Activities — Frick Chemistry, Hopkins Architects and Payette ARUP



Space for Services

15%

a1 Interdisciplinary Activities



Space for Services, Circulation and Support

35%

22 Interdisciplinary activities ARUP



Information flow

Civil engineer
Structural engineer
s

< MEP engineer

N IT, Audio/visual

\ Lighting designer

33 Interdisciplinary activities



Concept Design - Massing

© Payette Associates
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Concept Design — test fit

TYPICAL LAB FLOORPLAN INFORMAL MEETING

OFFICE CLUSTER (10)

CONF RM
KITCHEN / BREAK RM
GROUP RM

BATHROOMS
PUBLIC ELEVATORS
BLDG SUPPORT

LAB

LAB SUPPORT

INFORMAL MEETING

CONF RM

OFFICE CLUSTER (8)

KITCHEN / BREAK RM

INFORMAL MEETING

© Payette Associates
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Concept Design — Mechanical System sketch

@ <————— MG PLUME- LAB

BXHAVST FAN
H HEAT RECOVERY
BIrASS / ol
REVIEF A\Ru cl
—r——é = EXHAUST
VAV YAV
VAY VAV CASLADE LAB AHU
~ 1y OFFICE AU ATRIUM AHU AN ! 3
o O___ p tooZ | . a_]_ loo7/. G
a ! OSA 9 OSA y
a0 \\‘,1 * ' \ = ﬁ
Y PRI | SV ¢ N
1= - . :
}lﬂ_ R N i
I -
Tt g
bt ,n’ ' ‘%3] $ X o1 VALVE
T R Y VS E AN T A
HYPRONIC ——— ¥ - FuME tHioo
cooLINg :f - J::sc.aw; Y Fh) k) F
& HEATING Al 4
e T
W,
NATURAL %
Roor1 TFA"‘SFE"*’ VENT ILATIO:I?\J ww(\—;va_eu L Nipe i
To CORRIPOR
OFFICE ?“FEL‘AET;}? L WRITE VP l, oPEN LAP II, LAB SUPPORT
OFF\LE BLoCK. _ATRIUM LAB BlLoCK.

K

© Arup

s Interdisciplinary Activities




Concept Design — Mechanical System Sketch
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Concept Design — Rendermg
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Interdisciplinary Activities

* Not all requirements come from the owner

* Not all requirements can be put into words
* Interdisciplinary conflict supports the design.

3o Interdisciplinary Activities



Requirements conflicts

© CAREservice/Torino

» Interdisciplinary Activities — Lingotto Bolla, RPBW ARUP



Requirements conflicts
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Concept Design

develop concept document operate
program design design P

22 Project Progress ARUP



“Requirements engineering (RE) encompasses all
the Iinterdisciplinary activities involved In
determining, documenting and maintaining an
agreed set of requirements for a system, and for
tracing these through to implementation. A
specific concern is the development of practical
techniques, methods, and tools to support these
activities.”

»3 Maintaining Requirements A



Value Engineering... Vision

© Noah Sheldon

Maintaining Requirements



Value Engineering — Information Flow

N/

CONTRACTOR &
CONSTRUCTION
TEAM
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Value Engineering... Reality

© Bill Varie/CORBIS ..
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Getting back to budget

FAST

CHEAP GOOD

sz Maintaining Requirements A
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80 70F/21C Winter

% 74F/124C Summer
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Diversity

TYPICAL OFFICE AREA

OFFICE LOADS = 1.5 W/SF
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Making trade-offs

s1 Maintaining Requirements A
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Making trade-offs
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Project Progress

develop conc<'ept document operate
program design design

s3 Project Progress ARUP



“Requirements engineering (RE) encompasses all
the Iinterdisciplinary activities involved In
determining, documenting and maintaining an
agreed set of requirements for a system, and for
tracing these through to implementation. A
specific concern is the development of practical
techniques, methods, and tools to support these
activities.”

s Documenting and Modeling ARUP



Information transfer

N/

CONTRACTOR &
CONSTRUCTION
TEAM

ss Documenting and Modeling



Construction Documents
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If you’re going to change your mind...

Extended MacLeamy Curve Time/ Schedule

Control Over Design Impact Increase of Impact to Design
Change Impact to Reduce Cost Cost Impact of Change

)

A~
,/'/ | N\

\ == Traditional Trades

Integrated IPD Traditional A&E

Design Effort/ Effect

\

Traditional A&E  Predesign Schematic Design Construction Agency Permit/ Construction  Issue Change Approve Monitor Job
Design Development Documents Bidding Address RFl's  Orders Documents
Traditional Trades Construction  Coordination Contruction Construction
Development Detailing Documents
Integrated Conceptualization Criteria Design Detail Design Implemetation Agency Coord/ Construction
Design Development Documents Final Buyout

s7 Documenting and Modeling




Interdisciplinary coordination

ARCHITECTURE

MECHANICA

STRUCTURE

ACOUSTICS — ELECTRICAL

PLUMBING AUDIOVISUAL
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COMMUNICATIONS
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Documentation goals

* A bid at the expected price

* Tight enough to maintain quality, loose enough
to allow competitive pricing

» Documents are not ambiguous or in conflict with
each other

ss Documenting and Modeling ARUP



Specifications

CIVIL WORKS MASTER SPECIFICATION
FOR
CONSTRUCTION OF PROVINCIAL WATER MANAGEMENT
PROJECTS

L. INTRODUCTION

1 Civil Works Master Specification (CWMS) is part of Alberta Transportation
(TRANS) Master Specifications and Standards documents. The structure is based
on the Construction Specifications Canada (CSC) and Construction Specifications
Institute (CSI) publication “MasterFormat.”

2 CWMS is the standard specification to be used by consulting engineers when
developing TRANS contracts for the construction of medium to large water
management projects that are owned by the Province. The construction contracts
are between Alberta Transportation and contractors.

3 Although use of CWMS is mandatory, the consultant remains fully responsible
for the contract specifications. Appropriate use of CWMS requires personnel who
are experienced in the design and construction of water management projects, and
qualified to judge and edit its content and to ensure the specification is suitable for
the contract requirements. The consultant should appoint one person to co-
ordinate the interdisciplinary review and assembly of the specifications and
drawings.

4 Provincial water management projects may involve dams, spillways, canals,
control structures, erosion abatement works, and flood control dykes.

2. PURPOSE OF CWMS
1 CWMS was developed to:
.1 ensure consistency in the content and quality of contract specifications,

2 establish TRANS’s bidding, contracting, technical standards and contract
administration procedures,

3 provide TRANS’s design consultants with a “production tool” for the
preparation of contract specifications, reducing contract development and

review time, and

4 serves as part of TRANS’s corporate memory on water management
work .

CWMS civil Works Master Specification

Alberta Transportation Page lof8
Master Specification System

so Documenting and Modeling
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Visualizations and mock ups
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Drawings

PAYETTE

HA [USA] Ltd

(©)

PRINCETON
., UNIVERSITY
4 CHEMISTRY

Mechanical
Level 3 Ductwork
Partial Floor Plan

© Arup €}
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Documenting and Modeling — 2D drawings




s« Documenting and Modeling — 3D models — Ducts and Hoods



ss Documenting and Modeling — 3D models — Ducts, Pipes, Hoods
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ss Documenting and Modeling — 3D models — Ducts, Pipes, Hoods



l_.i-_.'; / ,k:b—,fg e

i‘ I
NLg\Y R -
e 7
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make opening flush with core wall at grid 8
west face of beam at

grid e _

g TTTTTITH b

beam

£ 4 1
4 shift conduit west
between wall & face of

{
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Checking uses pattern languages
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Documentation

* Documentation uses standard formats and model
language

 Goal Is to provide both clarity and opportunity
for savings

 Checking Is key

73 Documentation and Modeling ARUP



“Requirements engineering (RE) encompasses all
the Iinterdisciplinary activities involved In
determining, documenting and maintaining an
agreed set of requirements for a system, and for
tracing these through to implementation. A
specific concern is the development of practical
techniques, methods, and tools to support these
activities.”

722 Maintaining Requirements during implementation stage



Project Progress

develop concgpt document operate
program design design

s Maintaining Requirements B



Whose requirements?
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76 Maintaining Requirements



Whose requirements?

© Michel Denance
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77 Maintaining requirements — High Museum Expansion, RPBW



© Agencia EFE

s Centro Roberto Garza Sada, Monterrey, Mexico, Tadao Ando ARUP
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so Brazilian National Congress, Brasilia, Brazil- Oscar Niemeyer
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Richard Meier
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© Nacasa & Partners

s Maintaining Requirements — Prada Tokyo, Herzog and de Meuron




Moving into Construction

Mechanical sub

/ Structural sub

/

CONTRACTOR & _________ Electrical sub

CONSTRUCTION
TEAM
T ITsub

\ etc.

s« Project Organization



Project Progress

develop concgpt document operate
program design design
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“Requirements engineering (RE) encompasses all
the Iinterdisciplinary activities involved In
determining, documenting and maintaining an
agreed set of requirements for a system, and for
tracing these through to implementation. A
specific concern is the development of practical
techniques, methods, and tools to support these
activities.”
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What we wanted

A &ug) JetBlue Terminal 5i
Submittal Report
RICAS 1 July 2013

{LisJEﬁ{ﬁ:al Number  Title

L2838 -0001 283800 0

|

|Generator

=

‘2628 0002-282813-0 l&glqslegvgﬂrgt_{i,tjjgabers

2624-0002-262413-0 | Distribution Switchboard

“2824-0001 -262416-0 "Panelboards Circuit Breakers

fzsos 0025-260500-0  Upper Concourse Level Zone B Sleewe Layout

‘2805 0024-260500-0 ‘Depanure Sleeves EJDSD3C.SLY

\2605-0015-260500-1 | Underslab Level Zone B - Conduit Layout Plan

|2382-0002-238239-1 [Chblnet Heaters

‘2331 -0001-238123-1 Oonjputer Room Ar Cﬁndmonem CRAC 1-3

|2373-0007-23

7413-0 'AH Factory Test Procedures
2374132 | Roof Top AHU

123,33 0002-233300-2  Louver Penthouse

L233I -0013-233113-0 ‘Depanune Zone Aand B Slab Openmgs
12331-0012-233113-0 Mezzanine Ad-1

‘2331 0011-233113-0 ‘INAC Ductwork Depanure Zone C Slab Openln,qs
|2331-0006-233113-0 ,HV’AC Ductwork Amiwal Zone A
2305 0009-230500- 0*‘ Sleeves in Fixed Bridges
|2305-0008-230500-0 | HVAC Piping Chill Water and Heanng GI;coI Rlser
|2240-0003-224000-0 ,Plumblng Fistures P1-B and P-11

122 005-221119-0 *Vacuum Breakers

L2211 -0004-221116-1 Pbome Ground Copper
|2207-0001-220700-0 Knauf f Pipe hsulation

2205-0023-220500-0 _ Upper Coneourse. Piping £eea C

|2205-0022-220500-0 Lhne;&om@,u@e@ng.a

2205-0021-220500-0 ILD_PQ!’,QODLOUI'Se Zone A

il]seipline iStaIus ‘ J'mbrkmg Days in | J
matic Transker Switch. | Bectrical |open 21 7 |
S |Bectrical ‘open \ 26 Jun 20 3 |
Bectrical lopen l 25 Jun 2013 4 3
|Bectrical ‘open W 26 Jun 2013 3 i
|Bectrical lopen \ 26 Jun 2013 13 |

Bectrical lopen ‘ 27 Jun 2013 1z
| Bectical open | 2an2013 6 1
|2605-0021-260500-0 1Ba_clgbone Feeder Conduit Distribution Layout Zone-C | Bectrical lopen [ |26 Jun 2013 13 |
|Bectrical open 1 27 n2013 2
2 chanical lopen \ 121 Jun 2013 15 |
nditio M chanical lopen 3 121 Jun 2013 ] j
30| Sesimic and Wiind Anahgis M chanical _open g f g EDJ.AJJLZLOJS, o ‘
Mechanical open | 21n2013 8 \

, Mechanical  lopen 2l M n 2013 14

2334-0001 233418 1 Exhaust Fans, Transfer Fansand ALW Fans ;Mgghgnigal_ lopen \ |27 un 2013 2 '}
I Mz chanical lopen | 27 Jun 2013 2 |
e chanical lopen | 101l 2013 o i
R Me chanical ‘open \ 128 Jun 2013 11 d
M chanical lopen l 120 Jun 2013 7 |
Mechanical _open ) Man2013 14 |
_ Mechanical lopen \ 20 Jun 2013 7 ]
_|Mechanical lopen ‘ 20 Jun 2013 7 i
Plumbing lopen | Wan2013 7 ]
,,,,,, Plumbing lopen | 20 n 2013 7 1
[Plumbing. open | 20402013 7
|Plumbing lopen \ 27 un 2013 2 i
Plumbing ‘open 1 27 Jun 2013 2 E
|Plumbing ‘open W 20402013 7 |
Plumbing open \ 20 Jun 2013 7 |

Bl =P lamam | N1 W 20142 n

240E ANNT 24NEAN N Crrnldar Uand-

g7 Tracing — Submittals and logs




Where 1t’s going

A Collaborative Solution between Design and Construction Teams
gyl o i

INSTALL METAL FLASHING PARAPET
CAP TO EDGE OF EXPANSION VOID
AS SHOWN - STOP METAL CAP 2*
MIN. SHORT OF EDGE OF WALL

ROOF CURB PER ARCHITECTURAL
REQUIREMENTS

ADD COUNTERFLASHING / METAL
FLASHING AT CORNER LOCATION AS
SHOWN,

METAL FLASHING TO HAVE A MIN, 4*
HORIZONTAL LEG AT CORNER
CONDITION AS SHOWN.

ss 1racing — the last 100 meters
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#] Survey Home Page [£] Add Item

TAA-Y8400-05

Level 2 Area BD Bathrooms CBN-2082 & CBN-2083 - Above Ceiling
In Progress

[ hide closed 1tems

Turn Images On

Room R, Date Contractor Comments/
Row No Number Room Name Item Description Contractor Opened Opened By Status Attachments Date Closed Closed By Engi ‘s Res; o -
Women's . . . Nancy CC: --/--/-- Edit Delete
E-002 CBN-2083 A Junction box missing cover. Unity 2/28/2013 s
toilet Camacho ER: -~/ Close CC/ER
CBN- ’ 5 . . . . CC: 2/22/2013 Item Edit Delete
M-001 2082/2083 Toilets Fix duct insulation. United 12/7/2012 | Andrew Heiser Complete
ERG s Close CC/ER
, ’ B Edit Delete
T-001 CBN-2082 Men's Toilet DAS Incomplete. Unity 12/7/2012 Marta Lee
Close CC/ER
R No lighting ballasts . Nancy o Nancy CC: 2/6/2013 completed Edit Delete
E-001 CBN-2082 Men's toilet Tristsilad Unity 12/7/2012 Caimacha Deficiency 2/28/2013 Caain Rt —foafm
Close CC/ER
< Maximum unsu 2 Edit Delet
F-001 ZOSCZ%OBB Toilets sprinkler head branch shall Sirina 12/7/2012 R;y ni::no Deficiency 5/14/2013 | Andrew Heiser | 2"45/: P-l-sl-t_:/.-r?pleted 2
not exceed 12", P E Close CC/ER

o0 Tracing




Different goals
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Managing Change

File Edit View Favorites Tools Help
[ v [ de v Pagev Safetyv Toolsv @~ F N (1] W

)
A PAuFTR!CAS JetBlue Terminal 5i
g re

= urarswersd RFL

load RFI file as received (incoming):
INY210000213557-007 Construction AGmIneiaon?-06 1

RFI number:
Resmiegy el -

subject:

Sdy v
1103

The intormaion reiested el % baie CoeCiad 5 heks Yecking sed regorig of RS
05 project # 5 oponsi o e
s 1o wis be. e o

Requested on:

Orginated en

category:

i Troe Request for Information

Contractar Coargination

Certractor Mesrs ang Mathads

" Contractor Re-Work / Non-Compliant Work Propossl
Dosument Clarfiestion
Duplieste or Redundant RFT

Outside of Arup Scope

Reguest for Substitution / Atemste Design Proposal
RFLin fiew of Submittsl

Unforeseen Congition

~ Category Unknawn

specification section:

info requested:

drawings
f

returned to:

Genslr -NY crage oz,
1230 AueoR of AMEIcas Sule 1500 change Asass
NewYor NY 10220

‘2nenon: Ty Osbaugh

zrenge o

question origi
[ of

CrezemzRR

8.50 x11.00 in Al

T presen ot mooming Sk b 0e spoaced. &

RECEIVED

Jul 03, 2013 R FI

j:;:: "l;’r::nd 5i Expansion A RU P

Van Wyck Expressiay
Jamaica, NY 11430

Teleshone: Fax. July 03,2013

RF1#: 0407 Date Created: ~ 7/372013 Date Required:  7/10/2013
T0: FROM:
Ty Osaugh Latoya Stephens.
Gensier

1230 Avenue of the Americas

Sute 1500

New York, NY 10020

Phone: 12124842440 Fax 2124921472

Subject Disciping. catagory
Product Specication for VD' ‘Specitcation Clarficaton

Craming Reterences:
Dughe RecNo FedsonOwe Tue

[Question:
On drawi tohavea

TG0~ AP it Pratd_ Va7t

Tumas Cormaeton Ca
ROTRevhad 212085
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A single source of truth

<y Favorites \ 5% @] Centric Project Projects L. & Americas Intranet X SpringBoard Control Cons... Iﬂl Newforma Info Exchange ... & | TurnerTalk - Building the ... | Resourcing

:88 ; - i & Message 1 (@ Centric Project - Projects % ! & Americas Intranet i - v [ o= v Pagev Safetyv Toolsv @~
File | View | Actions | Help Beverly Brooks: Andlinger Center for Energy and Environment
Egh
Tech Team Review Log
["] Don't automatically refresh Show: (All) ¥ Maximum number of items to display: 250 v
Index Subject #4 Originator Responsible Users Status % Complete Submitted Closed o
g lan |l || can | |can v |lcam || can - || (A -l (A
455 Submittal 1233: 15901-003-R1 Elliott Croll Art Murphy Closed 100 Jun 10, 2013 Jun 27,2
Flow Meters
454 Submittal 1228: 16132-006-R1 Elliott Croll Jim Kane In Process 0 Jun 10,2013 |
Event Power Box (4
453 Submittal 1227: 16431-001-R1 Elliott Croll Jim Kane In Process 0 Jun 10, 2013
Metering & Switchboard
Instruments
Submittal 1229: 15182-003-R1 Elliott Croll Jun 10,2013
Pressure Reducing Valves
451 Submittal 1230: 15224-002-R2 Elliott Croll Scott Sepsy Closed 100 Jun 10, 2013 Jun18, 2
Reverse Osmosis for Clean Steam
Generator
450 09300-006-R0O Schluter Systems  Steve Hancock Anthony L Pezzicola Closed 100 Jun 3,2013 Juns, 2
Floor, Wall, & Counter Profile
449 08710-002-R0 Door Hardware Steve Hancock David Olsen Void 0 May 17,2013
Schedule & Product Data
448 02350-050-R0 Continous Steve Hancock Sean Gallagher Closed 100 May 15,2013 Jun 18,2
Deflective Separator
447 Submittal 1180: 15052-023-R0 Elliott Croll Cynthia B. Keith Closed 100 May 13,2013 May 21,2
Coordinated Plumbing Shop Dwg -
A2 Lvl 005
446 Submittal 1179: 15052-022-R0 Elliott Croll Cynthia B. Keith Closed 100 May 13,2013 May 21,2
Coordinated Plumbing Shop Dwg -
A2 Lvi004
445 Submittal 1177: 15053-019-R1 Elliott Croll Scott Sepsy Closed 100 May 13,2013 May 21,2
Coordinated HVAC Sheet Mtl Shp
Dwag - A2 Lvl 004
444 Submittal 1175: 15053-017-R1 Elliott Croll Scoft Sepsy Closed 100 May 13,2013 May 21, 2
Coordinated HVAC Sheet Mtl Shp
Dwg - A2 Lvi 001
443 Submittal 1178: 15052-021-R0 Elliott Croll Cynthia B. Keith Closed 100 May 13,2013 May 21,2
Coordinated Plumbing Shp Dwg -
A2 Lvl 002
442 Submittal 1176: 15053-018-R1 Elliott Croll Scott Sepsy Closed 100 May 13,2013 May 21,2
Coordinated HVAC Sheet Mtl Shp
Dwg - A2 Lvl 002
441 Submittal 1163: 15053-021-R0 Elliott Croll Scott Sepsy Closed 100 May 13,2013 May 21, 2 it
Nanrdinatad LVAD MacrhAaniscal
< |l >

J Trusted sites | Protected Mode: Off
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Construction

* Regimented

* Process driven

» Cooperation is not the natural state
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What does the owner see here?
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Moving into Construction

Mechanical sub

/ Structural sub

/

CONTRACTOR & _________ Electrical sub

CONSTRUCTION
TEAM
T ITsub

\ etc.

s Project Organization



Handing over

COMMISSIONING CONTRACTOR &

AGENT CONSTRUCTION
TEAM

o7 Project Organization



~Admin | AssetMgr | Calendar | Contacts | ContractsVi | CXDocs | IRS | MSG | Reports | Survey | Trackvi | Trials |

Logged in as: Andrew.Heisaer - [My Settings] [Log Out)

Current role: SURVEY You have 460 new messages. e-Faci l] t]es Activation Support Tools
A = T4 HEADHOUSE AND CONCOURSE B
. . - B New Releases B Feedback @ Help A D E L T A 9
Site TAAY8400.05 ~ -] Dashboard J Report
12 Ban ity Site : TAA-Y8400-05
Atlantic Yards List
Mechanical (NY) Survey
Plumbing (NY) Area Open ClosedOpen Closed %
GemiTaAY8400-01  ['2™e Lead Inspectorgy e OBV pef Def NCR NCR  Resp
TAA-Y8400-05
Rec |25t ted Within Past Week
WeWork
» Building Automated Systems 18 Survey(s) 22 36 7 34%
Building Enclosure 4 Survey(s) 6 0%
Exterior Masonry and Doors Patra Py i In Prog 3 0% Add |view |CSV
Pulicne Exterior Wall - 1/A-224, CL BBA - BAX.S Petra Pearsall  In Progress 1 0% Add |View |GSV
Exterior Wall - FB 41 Patra Pearsall  In Prog 2 0% Add |View |CSV
Roof Petra Pearsall In Progress ] 0% Add |view |CSV

» Delta Remote (Area Q) 1 Survey(s)
» Existing Building 7 Survey(s) 7 e 2D 4%
» Fixed Bridges 22 Survey(s) 4 128 225 — 14%
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In Summary...

“Requirements engineering (RE) encompasses all
the interdisciplinary activities involved In
determining, documenting and maintaining an
agreed set of requirements for a system, and for
tracing these through to implementation. A
specific concern is the development of practical
techniques, methods, and tools to support these
activities.”
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Buildings or ‘Vertical Infrastructure’

1 -

900328330 )

P33C B0 )

LTS




Starchitects and Jackhammers

_

Fiona Cousins
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