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WEST MIDDLE SCHOOL, THE SHIPLEY SCHOOL (1993)
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MANUAL

KIERANTIMBERLAKE

FRAMING

Few can resist peering through a lit-
tle hole to a world beyond. The
asymmetrical angling of these win.
dows is a quiet abstraction of
medieval architecture, which further
emphasizes the wall depth and
draws the body into the role of
voyeur. Most of these framing
moments were found incident by
incident. At the stair up to the din-

ing hall baleony, we wanted to create
PLAS S COMT OvER EXG

a2 more generous pause by shoving

the landing into an existing phone

booth and storeroom. By removing
the wooden panels, |James Gamble
Roger's elaborate woodcarvings
become transparent and a more

modern sense of public spatial

depth is infused into formerly intro-
verted rooms. At the bottom of the e e s

\_EXG aNTOUE
i S

stair, a body size hole into the multi-
purpose room extends the view
through that space into the activity
hall beyond, continuing the dialogue
of circumstantial viewing.

U P, Tre

1 R
P e

PLAN @ WINDOW

SECTION @ WINDOW

MANUAL (2002)
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ARCHITECTURE

How Manufacturing Methodologies Are
Poised to Transform Building Construction

MASTER CONTROLLER

LOSING CONTROL The last century wil d an unprecedented develop t of new materials
and imp d envir tal sy as well as a new understanding of old topics, such as
acoustics. This expansion of choices has added up to infinitely more complex and specialized
buildings that require expertise in more subjects than one architect can master. The architect

cnow coordinates the many diverse consultants who are able to master their own specialties.

REFABRICATING ARCHITECTURE (2004)
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LOBLOLLY HOUSE (2006)
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EQUIPMENT

BLOCKS
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RATCHET

SMART CARTRIDGES
DUMB CARTRIDGES

LOBLOLLY HOUSE (2006)
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BRACKET

UNSTACK

CH.LOPHANE HOUSE™(2008)
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CH.LOPHANE HOUSE™(2008)
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100°

- Average Interior
Temperature -

Target for Thermal Comfort- 77° - L ago
[ & B N N B B B &6 B & B &8 B & B |

— ?OO
- Average Exterior B
Temperature L
= 60"
———t——tp—t— 50°

2AM 4AM B AM BAM  10AM  12PM 2FM 4 PM 6FM  BFM 10 PM

. THERMOCOUPLE
Measures exterior surface

temperatures, reflecting ambient
CT

temperatures and heat gain
/’/// 2. THERMOCOUPLE
/// Measures rate of thermal transfer

T P . . .
) “mh_,,:/// from interior to exterior
: =
L 4 3. PENDANT SENSOR
“-._‘H‘v

SES ///Zl/ Measures the temperature of the
-~ :“?"_"?T..‘M_ / air within the cavity
' L ///"-- 4. THERMOCOUPLE
7 Monitors the degree to which the
_ ~ A cavity space buffers the interior

from exterior temperature

~..,
S =
DN

K

e
o]

)

5. THERMOCOUPLE
P Measures the thermal transfer
*76‘@; ) from the cavity to interior surface
op

CH.LOPHANE HOUSE™(2008)
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SKIN GLAZING WALL PANELS BATHROOM PODS ROOF STAIRS FOUNDATION
AR DO L RS T AR IO L L L LU LT S : srom A =
H § PVC "
1_ Aluminum ;’:‘::m u 2?:::0 . D Varia [:' Fiberglass 2::':'"“"1 [J Downspouts Acrylic ;\- Concrete
Framing ¢ H (PETG) I .
(PET) .
Steel Aluminum l‘ ) Schico : 3-Form ? &
Wil B H eel
Connectors § Louvers E '2::::‘“’" :::fe E Gutters Steel Rebar
23 Steel Danpalon LLLELEEEELEELELEEEEEY .
Bolts (PC) TOTALS
1,800 sf building
TOTAL EMBODIED 955,631 kWh 22,224 KWh 71,423 KWh E 22,577 KWh 71,448 KWh 146,008 KWh 8,214 kWh 235,001 kWh 15,264 kWh 1,547,790 kWh
ENERGY 860 kWh/sf
PERCENT RECOVERED 99.99% 100% 100% E 100% 100% 100% 100% 100% 0% 98.95%
EMBODIED ENERGY 954,675 KWh 22,224 kWh 71,423 kWh 22577 kWh 71,448 KWh 146,008 kWh 8,214 KWh 235,001 kWh 0 kWh 1,531,570 kWh
RECOVERED = 851 kWh/sf
.............................. g EEEEEsEEsEEEsEEsEEEEEsEEsEEEEEEsEEsEEEsEEsEEEEEEEEEEet Tenssmssmssssssssannann
MATERIAL Bosch NextGen )
. Smart Schiico
Aluminum
, Wrap ™ Glass
Framing P
3 . Schuco
Steel Aluminum Al
Connectors Louvers uminum
Frame
Steel N A
Bolts TOTALS

1,800 sf building

TOTAL EMBODIED

ENERGY

955,631 kWh

22,224 kWh

71,423 KWh

1,547,790 kWh
860 kWh/sf

PERCENT RECOVERED

99.99%

100%

100%

98.95%

EMBODIED ENERGY

RECOVERED

CH.LOPHANE HOUSE™(2008)
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954,675 KWh

22,224 kWh

71,423 KWh

1,531,570 kWh
851 kWh/sf
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Public Relations

2008 2013

RESEARCH CORE
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tally

KNOW

WHOLE BUILDING LCA

Assess the embodied environmental impact of your

entire building. Benchmark your impact throughout
design.

TALLY® LCA APP FOR REVIT (2012)

BEST 4 PLENARY| FORM VS. FUNCTION

About ~ Support ~  Download News

Introducing Tally

The first LCA app that lets you calculate the
environmental impacts of your building
material selections directly in an Autodesk®
Revit® model.

Click to download a free trial

DESIGN OPTION COMPARISON MATERIAL SELECTION

Compare two ar more distinct sets of building Compare LCA impacts and ingredients of materials

components side by side.

and assemblies, including information from
manufacturer EPDs.

14 APRIL 2015 | © KIERANTIMBERLAKE


Presenter
Presentation Notes
We wanted to know more about the materials we were designing with and have a deeper understanding about their performance.  So we built a commercially available Revit plugin that would allow us to do a whole building LCA, provide data for comparing design options as well as more information for material selections.



=

Tally™ pulls material quantities from the Revit model and creates an accurate bill of materials.

=} Masonry - Brick Norman Running Bond| )

REVIT MODEL
Properties = =@ 8 A
= ”
=
=) »
Constraints - i
Location Line =
Base Constraint -
Base Offset
se is Att:
Exten . 0" -
Top Constraint | Pip to level: ...
Uncennected o -
==
Browser i
l, Views (Foldgr Browser) - «,
i 3DRende [ 0 -
+- 3D SectiofBox |
4 3D Views
7 3D Walkthflough
m
3D Viej: 3D View
3D Vieg: 3D View 1
3D Viej: Copy of 3D Vie )
V& 2
Project Browser
Model | Categqry | Family | Matenal Legend =  Display: |Revit Materials
y
a-@ E lazing Assembly - | Filter(s): l:l
@@ E lazing Assembly - 3' (3' 1 3/4") MAX
) Jazing Assembly - Vision - 210" (2'-8 1/4") MAX 03 - Concrete
N Bt} 6" Parapet Backup &) Cast-in-place Concrete, inclusive of reinforcement
5. @ Ext] 6" Brick Veneer Backup w/ Insulation - Concrete Mix Designs, exclusive of reinforcement
3 Ext.§ 6" Brick Veneer Backup w/ Insulatien (STC 53) - Concrete Reinforcement
i@ Ext.} 6" Roof Curb - Glass Fiber Reinforced Concrete
i@ Ext.}6" Zinc Panel i Precast Concrete
@ Ext.} 6" Zinc Panel w/ Insulation - Reinforced Concrete Foundation
@ Ext.}6" Zinc Panel w/ Insulation (no finish) @) Slab on Deck
) Ext.} 6" Zinc Panel w/ Insulation (no wrap) &) Stair
) Ext.§ 6" Zinc Panel w/ Insulation (STC 53) 04 - Masonry
o8 Ext. 6‘ Z?nc Parapet L 5. AAC
#-@ Btp 6" Zinc Parapet w/ Insulation \.. Autoclaved aerated concrete block (AAC)
+- @ Ext.} Brick Screen Assembly Brick
#- @ Ext.} Brick Veneer Ep
m C grou

Brick, ungrouted

3%

5%

10%

31%
Global Warming Potential
4%

15%

5%

Primary Energy Demand

Legend

CS1 Divisions

[ 03 - Concrete

== 04 - Masonry

== 05 - Metals

=1 06 - Wood/Plastics/Composites

= 07 - Thermal and Moisture Protection
=1 08 - Openings and Glazing

TALLY™
pulls material
quantities from

o the Revit model
+- @ BExt. - Double Brick Wall on Mtl. Stud Support
#- @ Ext. - Water Feature Base - 12"

TALLY® LCA APP FOR REVIT (2012)

BEST 4 PLENARY

FORM VS. FUNCTION

Glazed brick, generic, ungrouted

- TALLY™ DATABASE
impacts are

capturedin an

LCA database

@ 09 - Finishes

\——— TALLY™REPORTS =t
are rapidly generated
to address questions
asked during design
and material selection

© KIERANTIMBERLAKE
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Presenter
Presentation Notes
The result is Life Cycle Assessment on demand, and an important layer of decision-making information within the same time frame, pace, and environment that building designs are generated.
 


RYAN WELCH

BU‘LDING < L ‘ Aﬁ%%ﬁ%&ﬁ%
SIMULATION ! P
& MODELING |

STEPH CARLISLE
ENVIRONMENTAL SYSTEMS
URBAN ECOLOGY
ARCHITECTURAL DESIGN

Software development/scripting
Energy (production & consumption)
Thermal performance
Daylight
CFD

ERIC EISELE
MATERIAL ENGINEERING
RENEWABLE ENERGY TECH.
PROTOTYPE DEVELOPMENT

ROD BATES
ENVIRONMENTAL PROCESS
SENSOR NETWORKS.
PRODUCT DEVELOPMENT

BILLIE FAIRCLOTH

RESEARCH PROCESS
MAX PIANA ARCHTECTORA ek
URBAN ECOLOGY

CHRIS CONNOCK

TOOL GENERATION

FABRICATION METHODS
GENERATIVE DESIGN

LAND MANAGEMENT
CLIMATE ANALYSIS

PETER CURRY
PROTOTYPE FABRICATION
MOCK-UP CONSTRUCTION

MATERIAL STUDIES

RESEARCH PROCESS
BEST 4 PLENARY| FORM VS. FUNCTION
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MODELING &
SIMULATION

FIELD ASSESSMENT
& DATA COLLECTION

TOOL DEVELOPMENT
& DATAPROCESSING

PROTOTYPING &
MATERIALS RESEARCH

RESEARCH METHODOLOGIES
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e

Client Goals

Program Analysis

Typologies
Building occupancy and use
Schedule

Site & campus
Regional infrastructure
Facilities management

Climate

Regional climate
Micro climate
Thermal comfort

i
[
iz

!

_F
B o

y -

1 o
Ly
i - -y a
il . s O, o J'—i__-hh.-' =

5. Landscape and Ecology

Geology

Stormwater and flooding
Vegetation and biodiversity
Ecosystem services

6. Local Resources

Energy
Atmosphere
Waste

Water

Building materials

7. Code/Regulations and Standards
Sustainability guidelines
Energy policy and incentives

RESEARCH PROCESS RED REPORT


Presenter
Presentation Notes
– How do we develop criteria and what does the RED Report process reveal?

Question development
Research (question answering)
Application to project…
Capturing information
QA?
Further inquiry….



06 PERFORMANCE & RESOURCES

KT H/EF ﬁeeceté‘l” Section Summary
updating
Energy
revision 6.1 What is Brown’ local source of energy (natural gas, coal, etc.)? What is the availability of
KT/BH 2 needed power, gas, or thermal networks? What is the carbon factor of the grid?
ready for 6.2 What is the local utility provider for power and gas? How are the rates structured? Are
KT EF 2 ; there provisions for energy buyback?
review 7
readyv for 6.3 How can sustainable systems or strategies be considered in relation to the other existing
KT/BH EF 2 revi></aw and planned buildings on the engineering campus? Are there any opportunities for
shared energy infrastructure or load sharing with adjacent buildings/facilities?
KT/BH Er ) ready for 6.4 What is the potential for on-site renewable energy generation (PV, wind, etc.)?
review
ready for 6.5 What is the anticipated baseline energy consumption for the building based on
BH MK 1 ; comparable buildings in this region?
review ‘
ready for 6.6 Are there emerging technologies or systems relevant to managing the heavy energy use
BH MK 1 : of laboratory buildings?
review !
KT/BH EF 3 ready for 6.7 How might alternate energy reporting formats be applicable to the project?
review
Water
KT H ) ready for 6.8 What is Brown’ water source and treatment infrastructure? What are associated costs?
review
Atmosphere
ready for 6.90 What are the airborne pollutants present on site? Do any onsite pollutants preclude
KT EF 3 : particular facade materials?
review ’
Waste
KT 5 started 6.10 What is the solid waste management infrastructure on site?
KT EF 1 ready for 6.11 How do we dispose of hazardous laboratory waste?
review

RESEARCH PROCESS COLLABORATION & KNOWLEDGE SHARING
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7 4
~ COMFORT WATER ' ENERGY
! WATER ACCESS py———— CONSUMPTION
: PER PERSON (%) (hours/day) ‘ ENERGY DEMAND (kwh/day)
z | 2 ; e | Plug Loads: (| cekwhdsy b
i Amritsar | { 11hrs
E : DRY BULB TEMPERATURE : COMPOSITE CLIMATE E :' AR
2 i T EaE! T H = ; Lighting Loads: 3.7 lowh/day )
g i S ghting CT s7iewhday
s ] = Indore ip)’) 75 hrs
g i g e Mechanical Equipment: [ 16 uhday )
: | s A .
E Rajkot :I j \k% b Hot Water Heating: [ skowbfiday
| Sy Sr— o P T . BASELINE TOTAL: [ wamwaw )
: BT ()
TEMP, TEMP. RELATIVE AVG : 777777777777777777777777777777777777777777777777777777777777777777777777777777777777
SEASON  (HIGH) (LOW) HUMIDITY RAINFALL 1
O B 0 - o T Ia MAINTAIN A YEAR ROUND INTERIOR = (COLLECTANDRECYCLEWATER, £\ | (oaiane] -
rc | 217 5.95: mm -1 = z 3 i
LH::“"H“: e ' 8 TEMPERATURE RANGE OF 21°C T0 29°C 8 INCREASE WATER AVAILABILITY # ((73kwhyday | ;
: TO 24 HOURS REDUCE HOUSE ENERGY CONSUMPTION BY 50%
\_ ! & N /
4 Rt B
: 3 é AVG TIME FOR HOUSE COMPLETION
5 BRICK CONSTRUCTION i S
g y e
: ¥, N
g TOSITE
=
PRECAST COMPONENTS MODULAR COMPONENTS
i @ awvowts —
PROVIDE AFFORDABLE HOUSING EXPANSION AT 9,677 Rs/m? ($20/ft%) 4 REDUCE ON-SITE /
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . - CONSTRUCTION TIME &
! 1 BY 90% R e U s
COST: 225,000Rs.  COST: 450,000 Rs. I COST : 675,000 Rs. COST : 900,000 Rs. DIMENSIONED FOR TRANSPORT
($5,000) ($10,000) ! ($15,000) ! {$20,000) AND LIFTED BY HAND
\ ' ; U\ Y,

*Sources: *2007 Benchmariing and Data Book of Water Ul 1 indis”
*206% National Bullding Codte- ndia”

AFFORDABLE, SOLID, QUICK-TO-BUILD, SUSTAINABLE HOUSING SOLUTION FOR INDIAS COMPOSITE CLIMATE ZONE

IDEAL CHOICEHOMES™
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IDEAL CHOICEHOMES™
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IDEAL CHOICEHOMES™
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BATTERY 2IGBY MODULE

WIRELESS SEN SOR NETWORKS
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KIERANTIMBERLAKE STUDIO
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WIRELESS SEN SOR NETWORKS
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GREEN ROOF VEGETATION STUDY
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2006
11 SPECIES
100% PLANTED

GREEN ROOF VEGETATION STUDY
BEST 4 PLENARY| FORM VS. FUNCTION

2011
44 SPECIES
52% PLANTED
48% RUDERAL

2012
54 SPECIES
56% PLANTED
44% RUDERAL

2013
48 SPECIES
60% PLANTED
40% RUDERAL

FORBS (ASTERACEAE)

P Agerating amisima Snakeenot
W Ambeosisartemisifols Ragweed
P Arctium mins Burdack
D Artemesta vaigarks Muguart
I Aster coedifobus Blue Wood Aster
[ hsternovas-angliae MewEngland Astar
| Aater plloss Skinny Aster
BN conyzacanadensis Horsweed
BN Erigeron annus Diaisy Fleabame
DI Lacnaca sesriola Frickly Letruce
] Leontodon autumrals  Fall Danddion
[ Liswis aspera Retgh Blazing S1ae
T Uswis squaresa Sealy Blazieg Star

[ selidegn canadensis Fiat Leaf Goldenrod
WD selidego sempervirens  Seaside Goldereod
BN Tasacum Dandeilon

FORBS (FABACEAE)

[ T Siet clover
W Trofollspp. Paa firefoll]
WS Tifaliun arvense Rabiir's oot
W Tifalium pratense R v
I vidaoacca Bird vatch
FORBS (ASSORTED)
[ Acolyphathomboides  Rhabmic Copperlest
W hsckpia syriaca Common Mikweed

N Asclepias tubeeasa Buttarily Milkwesd
[0 Chamaesge macudata Spotted Sandmat
W Crencpodiom abum Lambsguartses

[ Euphorista Euphrorbia [Spurge}
S sidum Lipidisam
W ytheum salcara Purple Loosstrife
W Cenother Bieris Priminsa
- Ol ‘Woodsorrel
S Plantago major Hantain
[ Rumes aboutolius Broadisal Dok
[ Stene latiiola ‘White Campion
[0 Thilaspi arvense Field Peroy Coets
0 verbascum thapsus Common Mulein
‘GRASSES
[ 1 Andrapogen geredi Big Biuestem
[ EBoutskwacurtipendula  Sideoats Grama
0 Cypeeras escubentus Hutsedge
77 Digharia Crabograss.
[ Fesuespp Fascue
[0 Pankum Mirgatum Serthirass, Panic Grass
[ Prsum pratanse Timaithy
[ schizachium scoparium - Lt Bluestem
[ Satariafaberdi Festal Grars

¢ | Spoeobulls heterlepsts  Prakie Dropseed

TREES
W Acer sscchanum Sugar Maple
N Amslanchis ipp Service Berry
W uniperusvirgniana Eastom Bed Codar
O Fins strotns White Pine
0 Quercusalba White Oak
[ e Stagharm Sumac
W s americana American Bm
SUCCULENTS
PN Premecanths cabpinu Floweding Portulaka
BN Sedum hispanicum Blue Carpet Sedum
VINES
[ = Oriorital Bittersweat
[ fiosa multficria itiona Hase
N Hedea spp Heddera
MOss
== Enuphytas Mhosas, Liverworts
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CONSORTIUM FOR BUILDING ENERGY INNOVATION
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Presenter
Presentation Notes
Overview of Building 661 existing conditions.
Constructed in 1942 and abandoned since 1996.
Former Recreation Building in the Navy Yard, contained a pool and gymnasium in a high bay space and recreation and support spaces in a head house.
Building represents the type of building the EEB Hub is focusing on for retrofits.
33,000 SF


Values

INFLUENCE the industry to design, implement, and
operate integrated energy-efficient renovations.

REPEATABLE DEM ONSTRATION incorporating replicable
energy-efficient technology, processes, and procedures
that are affordable, workable and efficient.

LEARNING about the efficacy, affordability, repeatability
and constructability of efficient and effective energy
retrofits.

COLLABORATIVEENVIRONMENTSto provide a nexus
for regional demonstration, learning, and influence.

ESTABLISHING PROJCT VALUES

BEST 4 PLENARY| FORM VS. FUNCTION

SYSTEMS INTEGRATION for efficient and effective energy
retrofits through synergistic integration of dependable
components and subsystems.

COST CERTAINTY to use available funds to maximize scope
and minimize long-term facility costs with constant
consideration of premium and affordability.

TIME RELIABILITY make decisions at the most responsible
moment and create a safe and quality work environment.

14 APRIL 2015 | © KIERANTIMBERLAKE



i

Governance Chart
Values Matrix
Technology Plan
Collaboration Plan

)
Design Information
&Values Stream Map
Milestone Schedule
Phase Schedule
Weekly Work Cycle

9
Cost-of-Work Model
Holistic Cost Model
Target Value Design Process
Cost Accounting Plan

4

Validated Program
Design Criteria/Metrics

Design Review &
Decision Making Process

Sustainability Goals

1) » . » .
Process Metrics
Safety Plan

Building Quality Metrics
Life-Cycle Metrics

PROJXCT INITIATION

BEST 4 PLENARY| FORM VS. FUNCTION

ATTENDEES . INTEGRATED E INTEGRATED BUILDING STEERING
PROJECT TEAM DESIGN GROUP COMMITTEE
Schedule Process/Introduction
Workshop 1 Initial design value stream mapping
Schedule Second design mapping session
Workshop 2 Produce draft milestone schedule
Technology Finalize technology
? Workshop 1 Develop next draft of BIM PxP
4 IPD Update collaboration addendum
? Workshop 1 Identify project metrics
BSC
Confirm BIM standards Meeting
Integrated Confirm project BIM goals
Design Group Review draft BIM PxP
Meeting Review draft collaboration addendum
Schedule Produce milestone/phase/look-ahead
>. Workshop 3 Define weekly cycle & meeting agendas
Technol Develop workflows
V;c I?OhOgyz (model development, sharing, cost evaluation tools)
orkshop Finalize initial workflows to start design
Review initial cost model/risk areas
% Cost . o )
Workshop Define holistic cost metrics and tools
Define target value design process
-
Develop high performing team
Team/Values - N
Finalize communication, governance,
Workshop and decision making structure
Develop shared project values matrix BSC
alidet 4 Meeting
. alidate users needs/program
\ IDG Meeting ) i ) .p g )
Conceptualization Identify design criteria/metrics
Establish sustainability goals/plan
% Integrated Building systems discussion

Systems Charrettte
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TRADITIONAL PROCESS

PROJECTKICK-OFF

ANUARY FEBRUARY MARCH

PROGRAMMING / SCHEMATIC DESIGN

PSU GATE 2A

APRIL

MAY

TOTRIRTRTTE

TR TH T4 TR PR Tw ol e} : O TR TS TATRTw 13T & 00 e wofua]is v i oo S SR Tos e e e aeyi ] o

e ot T

Integrated : oy
Design | L s .
Group (IDG) ! I T o

Integrated
Project
Team (IPT)

Building Steering
Committee (BSC)

Work Planning
Meeting

Cost
Meetings

Additional
Meetings

TVBTHRTS TR ]

FINTRIFINTE : = TR

INTEGRATED PROCESS

PROJECTKICK-OFF

ANUARY FEBRUARY

CONCEPTUALIZATION / CRITERIA DESIGN

RIS

PSUGATE2A,

APRIL

WERTETRINLRI VR LRGSO B G O PO e T D T I RS YR
Integrated

Design
Group (IDG)

Integrated
Project ;
Team (IPT) |

Building Steering
Committee (BSC)

Work Planning
Meeting H

Cost Meetings

Mectings | . l I I l l

Additional
AT TSI 74T TATE RS ToTR1 7 o7 o el i3 [

FHRINTA LN WY

ISV TS TRV

Expart Report Suslalnablltty Mewng Red Report Pull Flannmg Session

Values/Decisions Session
Design Advisory Committee (DRAC)

Planning Meeting

INTEGRATED PROJECT SCHEDULE
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¥
Daslgn Review

shawmn Workshop
BIM Execution Kick-off

Design Review Dasign waw \ Dnslgn muw
DRAC Presentation

Design Review
Executive Meeting
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Presenter
Presentation Notes
How does a typical project delivery play out, particularly in the initial phase?
In the typical model, there is a lack of frequent and deep interaction. 
The project gets off to a shaky start, and the decision making process is ill-defined, which leads to uncertainty throughout the project.


TRADITIONAL WORK PLAN
Cost estimating at end of phase results in value engineering and redesign effort

i i
i & i
: o’ :
| @ 1
. ’

i L4 i
1 " 1
o i

| o i
| - |

P
i pe i
| P 3 |
! o*” N\ :
i o® i
i - |
. o® |
i ° i
®
| o® :
contractors ?q\-’ e
'-!. = Y
pre-design schematic design construction construction post
design development documentation administration occupancy

INTEGRATED WORK PLAN

Cost modeling to inform design results in target value design

o

Alin,
[
L ]
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L}
oge
[ 4
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W
L
Y
e

L p P

o*® Bl & Y -1

i )

i B

ol .

.,o‘ i \ ‘\ :

contractors 22 i | ‘n. [
. i | ‘ -

conceptualization/criteria design detailed design/implementation  construction post
administration occupancy

PROJCT DELIVERY PARADIGM
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Presenter
Presentation Notes
To deliver a project in an integrated manner all parties must be in alignment regarding the project values before the design begins. Those values are shared over the course of the project, 
which facilitates setting goals and metrics for success.

A typical project does not usually include full buy-in from all participants as a PREFACE for the start of design. This ultimately leads to many opportunities for MISCHIEF including scope and cost creep, which leads to going backwards after cost estimating at the end of every phase.

The integrated delivery model changes the relationship between parties from ADVERSARIAL to COLLABORATIVE during design and construction.
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Bl Ambient - Exterior

H South Wall - Exterior

[ South Wall - Interior

71 East Wall - Exterior
M East Wall - Interior
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Presenter
Presentation Notes
43 – GPIC Sensor Data
This data, collected early during the schematic design phase for a building at the Philadelphia Navy Yard allowed us to understand more intimately the considerable difference in thermal lag among the different existing wall assemblies and solar exposures – a lag that varies based on daily weather conditions.   


THERMAL PERFORMANCE ANALYSIS - EXISTING BUILDING ENVELOPE
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Presenter
Presentation Notes
51 – WSN, Building 661
The sensors captured the cool-down period for a total duration of three days. Data not only corroborated exterior surface temperature readings from a companion thermal imaging analysis, but also provides a cross section of temperatures to reveal the nature of the dynamic thermal transfer occurring through the envelope materials—information that is not perceptible with thermal imaging techniques.
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SUN-SHADE
NEW SIPS ROOF PANELS (R-30)

NEW VISION GLAZING

RE-OPEN ORIGINAL
WINDOWS FOR DAYLIGHT

NEW WALL INSliLA:[ION (R-20)

14 APRIL 2015 | © KIERANTIMBERLAKE



MECHANICAL ZONE 2
HIGH OCCUPANCY SPACES

DISPLACEMENT VENTILATION / PERIMETER RADIANT HEATING

MECHANICAL ZONE 1 MECHANICAL ZONE 3

LARGE PUBLIC SPACES SMALL SPACES

PASSIVE & ACTIVE CHILLED BEAMS / DEDICATED OUTDOOR AIR SYSTEM / PERIMETER RADIANT HEATING DUCTLESS SPLIT SYSTEM (VRF) / NATURAL VENTILATION
Baseline 71 kBtu/sf-yr
Energy Reduction 52.5% (+75% than target)
EUI 34 kBtu/sf-yr
E Cost Reduction 37.5% (+25% than target)
LEED EAc1 15 out of 19 points
Energy Star Rating 94-97

BUILDING 661MECHANICAL SYSTEMS AND PERFORMANCE
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BUILDING 661 INTERIOR
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BUILDING 661 INTERIOR
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BUILDING 7R NEW CLASSROOM BUILDING
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BUILDING 7R SOUTH FACADE
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i SOUTH FACADE
i BRICK SCREEN { ROOFTOP PHOTOVOLTAIC
{ SOLAR ARRAY

i SUNSHADE

1!

‘, DC POWER GRID CEILING

TO DECENTRALIZED
GROUND SOURCE

HEAT PUMP
Baseline 53 kBtu/sf-yr
Energy Reduction 36.2% (+20% than target)
EUI 34 kBtu/sf-yr
E Cost Reduction 39.3% (+31% than target)
LEED EAc1 14 out of 19 points

BUILDING 7R INTEGRATED SYSTEMS

BEST 4 PLENARY| FORM VS. FUNCTION

i NORTH FACADE
| INSULATED TRANSLUGENT
| GLAZING

| LED LIGHTING

GROUND SOURCE WELL FIELD

14 APRIL 2015 | © KIERANTIMBERLAKE



Total Fagade

Opaque Wall
Clear Glazing

Translucent Insulated Glazing

RAINSCREEN DESIGN (REDUCED R-VALUE)

R-Value North (Level 1) North (Level 2) West (Level 1) West (Level 2) South East Building Total
3,550 5,550 850 850 9,100 1,700 21,600
- 1,825 1,790 510 275 6,605 1,085 12,090
" 1,725 1,035 340 160 2,495 615 6,370
¢ 19% 4 ) 3¢
2,725 415 3,140
8 .5 499% 49%
|
Avgerage R-Value 12.2 114 136 11.4 15.6 14.2 113.6

BUILDING 7R FACADE STUDIES
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- 12,090

] 9,510

Systems

Solid wall

Curtainwall /
Storefront
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TWIN WALL ACRYLIC PANEL

INSULATED TRANSLUCENT PANEL

BUILDING 7R RAINSCREEN MOCKUP
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BUILDING 7R NORTH FACADE
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BUILDING 7R CLASSROOM DAY LIGHTING ANALYSIS
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WEST FACADE
INSULATED TRANSLUCENT !
GLAZING | STORMWATER CAPTURE ON ROOF

VEGETATED ROOF;

EAST FACADE |
R vr BRICK SCREEN |
& SUNSHADE |

- DISPLACEMENT
VENTILATION

GREYWATER REUSE
FOR IRRIGATION
AND TOILET FLUSHING

-- STORMWATER FEATURE
LOCAL BLUESTONE

BUILDING 7R MECHANICAL SYSTEMS DETAIL
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EXPERIMENTAL ZONES Zone 1: Amendment Study

©

Zone 4: PV performance

Zone 3: Plant dynamics & Soil
Amendments

Zone 2: Plant dynamics

PLANTING PLAN

PLANTING ZONES [ gravel bed

. mixed grasses / forbs sedum_full sun

B meadow mix [0 sedum_part sun

SENSOR DEPLOYMENT PLAN
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. . . . . . 61 sampling locations » Temperature/RH
+ Soil moisture

BUILDING 7R GREEN ROOF DESIGN & MONITORING
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Presenter
Presentation Notes
Through study of existing roofs, Max and I have been able to build capacity to better collaborate with our landscape architects and consultants

Modeling informing design and detailing of the roof layout


CONSORTIUM FOR BUILDING ENERGY INNOVATION
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Presenter
Presentation Notes
Environmental Impact �Orientation, aspect ratio� Informed by cost model
Long Term Flexibility �PSU master plan
Relationship to League Island Park �Landscape vision as part of Navy Yard master plan
Urbanism �Connectivity to 661 and obligation to other building typologies and materials
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