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CONCEPT — DESIGN — SUSTAINABLE REALITY




Building Information Modeling
Integrated Project Delivery
Sustainability — Built in vs. Bolted on




Building Information Modeling




Multidimensional Building Information Modeling

Product

Modeling Process

Modeling Analysis
Static Geometry Modeling
Construction Sequence
How the components

and systems fit together How the building comes
together What the building costs and
how it performs

Measurement and Simulation




Product Modeling

» GC provides the Base Model
» Subs provide models of their systems

» GC integrates these models and uses
automatic clash detection tools to find
the conflicts before fabrication is begun




Process Modeling

T

Location-based flow-line approach enables tighter scheduling and provides
Better accuracy
More reliable buy-in from Subcontractors
Continuous workflow
Effective tracking and control during construction
Effective schedule conflict resolution




Analysis Modeling - Cost

21 RESIDENTIAL .
Code Specification Quantity Unit Min.unitprice Max.unitprice Min.totalprice Max.totalprice Variance

0101 GENERAL CONDITIONS 182,677 sf 2,438,738 2,438,738 27402 27 402
182,677 sf 1.28 ; 233,827 233,827 131,527 131,527
182 677 of 0.00 I 0 0 0 0
182,677 sf 4.02 4. 734,362 734,362 144,315 144,315
182,677 sf 5063 9,248,937 9,248,937 69417 502,362
182,677 sf 3917 7,155,458 7,155,458 168,063 350,740
182,677 sf 5.32 : 971,842 971,842 27,402 45,669
182,677 sf 50.13 9,157,598 9,157,598 365,354 730,708
182,677 sf 162 295,937 295,937 54,803 54,803
182,677 of 5.95 1,086,928 1.086,928 54,803 54,803
182,677 sf 0.00 X 0 0 0 0
182,677 sf 0.00 I 0 0 0 0
182,677 of 443 . 809,259 809,259 74,898 74,898
182,677 sf 2.96 540,724 540,724 36.535 36,535
182,677 sf 2005 3,662,674 3,662,674 23,748 376,315
182,677 sf 19.55 3,571,335 3,571,335 124,220 188,157
182,677 sf 2484 4,537,697 4,537,697 126,047 752,629
18 18 MISCELLANEOUS EXPENSES 182,677 sf 3.25 . 593,700 593,700 91,339 91,339
119 19 CONTINGENCY 182,677 of 478 873,196 873,196 91,339 91,339
20 20 JOB EQUIPMENT 182,677 sf 7.53 1,375,558 1,375,558 182,677 182,677

182,677 sf 258.86 47,287,768 47,287,768 1,793,888 3,476,343

Building the model takes no more time than 2D-
based quantity take-off processes, yields more
accurate and reliable quantities.

- =2 v

Current tools accommodate a range of cost for each oo <L W it 1
. : Rl 1El %

element, so the cost is accurately bounded. g T

Precision increases as design progresses.

Design team can see exactly where the cost can be
affected by design changes.




Analysis Modeling - Sustainability
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Life Cycle Assessment

. X . . .y ) J *l | N nly i
Determining cost-effective sustainability strategy = (= B 0 n v ::%::E A
. . o . e il B N CRIE OO LR e ng i
Detailed planning of specific sustainability e . i

1o Il-ll-ll_E lI ::E"t ‘Ir
approaches (LEED, Carbon Footprint, etc) i
Tracking and documentation of selected approaches
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The Basic tool - Vico Constructor

Multidimensional Database - Unlimited data capacity
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Multidimensional Processes

systems.

MEPS subcontractors
create models of their
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Early massing
studies

Visualization and
coordination begins

Architectural/ Structural
coordination issues
resolved

MEPS coordination
finalized with much
greater reliability -
rework is eliminated

Model resolves field
questions

As-built model can
be delivered to
owner for facility
management and
operations

Process

Overall Schedule,
project phasing

4D enables tighter
construction schedule

4D enables early
collaborative crew
planning

Collaborative 4D flow-
line scheduling provides
for trade commitment

4D flow-line provides
more efficient trade
coordination

Analysis

Conceptual
Estimating

Target Value Design
allows resources to be
focused on Owner’s
priorities

Estimate precision
increases

Support for project
buyout

Changes are
evaluated against
baseline model

Early sustainability
options

Early system selection,
identification of LEED
strategies

Detailed cost/benefit
analysis of
sustainability strategies

Planning for
implementation of
sustainability strategies

LEED credit
documentation

Facilities
Operation

Field
Management

Construction
Documents

Conceptual Schematic Design

Development

Preconstruction Operation




Product Modeling — System Coordination
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3D Product Modeling — System Coordination ﬁ

;;E-- = S ;..—-: Would have required
!__% ~ = = lowering of ceiling in
“ " breach of pre-sale
B agreements

After completion of 2D coordination ’ —-—

we found an average of 11 conflicts
per floor.

Conservative estimate: $660,000 in
rework, $600,000 in delay, or over
$1.2 million total.

Would have required
moving of light
fixture with adverse
effect on

Mechanical - architecture.

Electrical :

Plumbing

Sprinklers




Process Modeling

T




Process Modeling

Conventional 4D Technology

3D MODEL

\4

Model animation

1D SCHEDULE (AVI-FILE)
4D




Process Modeling

Multidimensional Database

{3 Oracle Combined. nwd - Autodesk NavisWorks Manage 2009.1 (Evaluation Version)
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Process Modeling

Scheduling
Technology
at Webcor

Estimate+
Schedule
DB

Multidimensional
Process Modeling

Production
Control

Model-based
Scheduling




Location-Based Line of Balance Scheduling

Accuracy of task durations in schedule

Buy in from Subcontractors

Continuous workflow
Clear and Simple communication
Effective Conflict Resolution

Reduced Rework

Reduced Energy and Resource consumption




Analysis Modeling — Cost/Energy/Sustainability

# ResbE ..
Code Specification Quantity Unit Min.unitprice Max.unitprice Min.totalprice Max.totalprice Variance

GENERAL CONDITIONS 182 677 of E . 2,438,738 2,438,738 27,402 27 402
BUILDING PAD, EARTHWORK, SITEWORK 182,677 of F : 233,827 233,827 131,527 131,527
LANDSCAPE & IRRIGATION 182,677 sf I X 0 0 0 0
FOUNDATIONS 182,677 sf 4. 4. 734,362 734,362 144,315 144,315
BUILDING STRUCTURE 182,677 sf I X 9,248,937 9,248,937 69,417 502,362
EXTERIOR ENVELOPE (VERTICAL) 182,677 sf 9. 7,155,458 7,155,458 168,063 350,740
WATERPROOFING, INSULATION, ROOFING 182,677 sf E : 971,842 971,842 27,402 45,669
INTERIOR CONSTRUCTION 182,677 of . . 9,157,59 9, 365,354 730,708
SPECIALTIES 182,677 sf 4 4 54,803 54,803
BUILDING EQUIPMENT 182,677 sf 9 9 [ [ 54,803 54,803
FURNISHINGS 182,677 of I I 0
SPECIAL CONSTRUCTION 182,677 sf I X 0
CONVEYING SYSTEMS 182,677 sf ¢ ¥ 809,259 809,259 74,898
FIRE PROTECTION 182,677 of X .9 540,724 40,724 36,535
PLUMBING 182,677 sf I X 3,662,674 3,662,674 23,748

6 HVAC 182,677 sf X 3,571,335 3,571,335 124,220
ELECTRICAL 182,677 of d A 4,537,697 4,537,697 126,047
MISCELLANEOUS EXPENSES 182,677 sf . . 593,700 91,339
CONTINGENCY 182,677 sf ; ¥ 873,196 X 91,339
JOB EQUIPMENT 182,677 of k £ 1,375,558 375, 182,677

TOTAL 182,677 sf 258.86 X 47,287,768 47,287,768 1,793,888




Analysis Modeling — Cost

Multidimensional Database

{3 Oracle Combined. nwd - Autodesk NavisWorks Manage 2009.1 (Evaluation Version)
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Analysis Modeling — Cost

7 FLOORS

500,000 GSF
(34,715 SF/FLR)

1,500,000 GSF
5420 STALLS

6,000 @ 250 SF

TOTAL NUMBER OF EMPLOYEES/ACRE

183/ACRE

SAN TOMAS SITE (24.065 ACRES)

160/ACR

Conceptual model can be created with minimal information.

Site plan, building and garage floor plan given.

Interior program — i.e., clean room, cafeteria, conference rooms are not determined.
Costs are $/system/sf of floor plate size and exterior skin area.




Analysis Modeling — Cost

Conceptual

I8 Project - nVidia 02 (template-based)
Lir

Difice
04 - Foundations

02 - Building Pad Earthwork
05 - Building Structure

06 - Exterior Envelope

07 - Waterproofing, insulation, & raofing
08 - C45 interior construction

14 - Elevators

16 - Plumbing

17 - HVAC

15 - Fire sprinklers

18 - Electrical

11 - Equipment

12 - Fumishings

13 - Special construction

2 020 880
2 020 880

2 020 880
2 020 880
2 020 880
2 020 880
2 020 880
2 020 880
2 020 880
2 020 880
2 020 880
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2 020 880
2 020 880

297 51
6.00

267
41.00
38.00

5.00

601 226 63464
12125 280.00

5 395 749.60
82 856 080.00
76 793 440.00
10 104 400.00
32 334 080.00

8 002 684 80

7 093 288 80
22 229 680.00

4 870 320.80
23 381 581.60

309 396.00
0.00

505 220.00




Analysis Modeling — Cost

Conceptual

I8 Project - nVidia 01(template-based)
Lir

Difice 2 213 640 30392 67276364775
04 - Foundations 2 213 640 7.00 15 495 480.00

02 - Building Pad Earthwork 2213 640 267 5 910 .18 .80
05 - Building Structure 2 213 640 43.00 95 186 520.00
06 - Exterior Envelope 2 213 640 40.41 89 453 192 40
07 - Waterproofing, insulation, % roofing 2 213 640 5.00 11 063 200.00
08 - C&S interior construction 2213 640 35 418 240.00
14 - Elevators 2213 640 . 8 766 014 40
16 - Plumbing 2213 640 .| 7 769 876.40
17 - HVAC 2213 640 26 563 680.00
15 - Fire sprinklers 2213 640 B 5334 872.40
18 - Electrical 2213 640 25 611 814.80
11 - Equipment 2213 640 B 996 138.00
12 - Furnishings 2 213 640 .| 0.00

13 - Special constiuction 2213 640 L 553 410.00




Analysis Modeling — Cost/Energy/Sustainability

Multidimensional Database
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Analysis Modeling — Cost/Energy/Sustainability

Schematic

o ours
20 419 045.00
20 419 045.00

Shell 18 706 329.02 - Curtain Wall Panels 130 616 sf 85.00 11 102 360.00
Curtain Wall Panels 83 B67 sf 85.00 7112 041.20 - ) Window Wall 8516 sf 6499 553 540.00

Window Wall 1919 sf 64.99 124 741.82 Precast 37 332 sf 50.00 1 866 600.00

Precast 82 959 sf 50.00 4147 585.20 -B 02_ Curtain Wall Glass 79101 sf 8500 6723585.00

Estimated Energy & Cost Summa . Estimated Energy & Cost Summary
Autodesk’ i M Autodesk o

GREEN  [EEE | GREEN

BUILDING STUDIO ecthic 4 ] BUILDING STUDIO

|n|r Ul'
Fﬁ’v_ '!"'ﬁ Ihll l
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Analysis Modeling — Cost/Energy/Sustainability

Quantities used to verify subcontractors
pricing and quantities.

Interiors modeled and ready for 3D
Coordination.

Sustainability metrics ready for tracking.
Flow line schedule generated by model.




Integrated Project Delivery




Integrated Project Delivery - Origins

Construction Users Roundtable (CURT)
Organization of large facility owners (Boeing, Cisco, IBM, Intel, GSA, etc)

White Paper 1202 (“The CURT Report”) published August 2004

[ Collaboration,

| Integrated Informatioﬁ;fa,,_
' and the Project Lifecycle

in Building Design,
Construction and
Operation

“Owners regularly experience cost and
schedule overruns and must demand
collaboration, open information sharing and
appropriate technology”

Owner Leadership
Integrated Project Structure
Open Information Sharing

Virtual Building Information Models

i




Integrated Project Delivery - Origins

AlA Response

February 2005 — Integrated Practice Strategy Working Group (IPSWG) formed

December 2005 — AlA adopts Integrated Practice, Sustainability, and Diversity as their three
Strategic Initiatives

2007 — AIACC publishes two editions of Integrated
Project Delivery: a Working Definition

http://ipd-ca.net
November 2007 — AIA Contract Documents

Committee and AIACC publish Integrated
Project Delivery: a Guide

http://aia.org/ipdg

November 2007 — ConsensusDocs publishes
ConsensusDocs 300
http://www.consensusdocs.org

May 2008 - AIA Publishes A195/B195/B295

transitional
C195 SPE contracts

http://aia.org/docs

NOT FOR
TO ORDER, CONTACT CONS|

L\LA Document A195™ - 2008

rd Form of Agreement Befween Owner and Contractor for Integrated
Delivery




Project Effort and Impact

Ability to impact cost and
functional capabilities

Cost of design changes

Traditional design
process

IPD design
process
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Graphic originated by
Patrick MacLeamy, FAIA




Delivery Process

Traditional
lower | {1 [ /|

Integrated




Sustainability — Built in vs. Bolted on




SUSTAINABILITY — “BUILT IN vs. BOLTED ON”

1. Early Sustainable Design collaboration:
- Building orientation - Envelope
- HVAC - Energy

- Lighting - Daylighting
- Photovoltaic - Wind
- Water - Carbon

2. Innovative Product Solutions

3. Carbon Footprint & Embodied Energy

4. LEED Credit Frequency Matrix Analysis

5. LEED Documentation Management




THE WAY WE BUILD IS CHANGING ﬁ

Why are we here today?

- Recognize we have an environmental responsibility to
Improve the way we build

- Manage finite resources of our planet in a sustainable way:
- Energy (consumption and embodied)
- Water
- Air quality
- Others...




RESPONSIBLE RESOURCE MANAGEMENT

e Over the Lifespan of a Building
o Life-Cycle Energy Assessment (LCA)
e Carbon Footprint Measurement

Exdraction of Ram h-‘.ﬂtﬁ:ll.ﬁ

| Manufacture of Building Materials & Compon ents |;'«.H

A
" .
. "~
l : -
* -
LY -
[_thu_mu_ﬁ_ﬂm:im_] e P e
y Reuse) _Rew-:le ]
l -___k! Tq Al
“ !

Operation and Maintenance of Building w Demolition




HOW IS SUSTAINABILITY MEASURED? ﬁ

Rating systems help address sustainable impact of energy
consumption of the building:

- LEED
- GPR
- Green Globes

- ':I-:'lE

w2
S
E——

GreenPoint




UNDERSTANDING WHAT WORKS & WHERE
LEED CREDIT FREQUENCY MATRIX

High Density Residential Projects

Commercial Projects

New Construction (LEED-NC)

LEED Requirements

ittin

ndoor Environ

mental Quality

Coatings




WHAT IS LIFE-CYCLE ASSESSMENT? ﬁ

Managing Life-Cycle Assessment (LCA)
- Cradle-to-Cradle vs. Cradle-to-Grave vs. simple pay back
- First Cost & First Carbon vs. Future Cost & Future Carbon

- Multi-dimensional perspective (subcontractors, consultants,
team members, owners, etc)

- Modeling the Built-Environment

Q. Life-Cycle
g/ | Assessment




LIFE-CYCLE ASSESSMENT DIAGRAM ﬁ

OQUTPUT

Usable Products

Design + Construction Water Emissions
Activities

Raw Materials ' e Greenhouse Gas

Solid Waste




LIFE-CYCLE ASSESSMENT CALCULATION ﬁ

What is the TOTAL LCA that a building will use over the
life of the building?

(Embodied energy/carbon of materials/project/construction)

+

(Total energy/carbon generation over life time of building)




MEASURABLE RESOURCES ﬁ

Energy reduction
Energy modeling
Fuel consumption LU |

Building envelope
efficiency

Water usage

On-site power generation

Lighting needs

Building materials

Material extraction

Material fabrication =8 4 1 e e
Material transportation S

Installation process

= Carbon Footprint Analysis




EMBODIED ENERGY: WHAT IS IT, HOW IS IT MEASURED?

« Embodied Energy — who is measuring it?

How do Virtual Building tools address energy
consumption analysis?

What's in the project?
How is it designed?

How is it build in?

I
Aﬁ.

How is it maintained and operated?

What is the overall sustainability impact of the building?




MODELING FUNCTIONALITY — SUSTAINABILITY & BIM ﬁ




Analysis Modeling - Sustainability

Multidimensional Database

{3 Oracle Combined. nwd - Autodesk NavisWorks Manage 2009.1 (Evaluation Version)
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MULTI-DIMENSIONAL MODELING FUNCTIONALITY

i

Multi-Dimensional Design & Construction modeling simulates and analyzes the

Roaof Calor
[ Exbariar Wall Color
Marlhern Facing Exlerior Wall Co
Eastern Facing Exteriar Wall Colc
. Scuthern Facing Exterdor Wall Cio
Western Facing Exteriot Wall Cal
. Interior Surface Color
Undergreund Surface Color
shade Suface Color
B Window, Door, and Skylight Colo
Bad ghXML Surtagc

l{n

performance of a building to provide:
- Energy use
- Fuel use
- Water use
- Carbon footprint
- Lifecycle Analysis
- LEED documentation




MODELING THE BUILT ENVIRONMENT

Raoaf Calor
[ Exbariar Wall Color
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MODELING THE BUILT ENVIRONMENT

Raaf Calor

B Exteriar Wall Coler
Mearthern Facing Exlerior Wall Colar
Enstern Facing Extariar Wall Color

] southern Facing Exterior Wall Color

1 Exterior wisiss




MODELING THE BUILT ENVIRONMENT

Roaof Calor

B Exrariar Wall Color
Marthern Facing Exlericor Wall Colar
Eastern Facing Exteriar Wall Coler

. anuthern Facing Exteror Wall Color

dericr Wall Calar




MOVING TOWARDS CARBON NEUTRAL DESIGN STRATEGIES ﬁ

Performance based modeling provides energy calculations for both annual and
lifecycle costs and the building’s resulting CO2 emissions

General Information
Froject Title: MWIDILA,

Fun Title: test nvidia GBS xml
Building Type: Office

Floor Area; 533,361 fif

Estimated Energy & Cost Summary

Annual Energy Cost $1,227 889
Lifecycle® Cost 716,723 547
Annual CO, Emissions

Electrict 4 096.0 tons
Cnsite Fuel 1582.8 tons
Large S Equivalent 309.0 Large slM's
Annual Energy
Electric 9,132 586 kYYh
Fuel 31,520 Therms
Annual Peak Electric Demand 2 B05.4 kW
Lifecycle™ Energy
Electric 273277 580 kWYh
Fuel 45 B04 Therms

30 -year life and 5.1 % discount rate for costs. § Does not include electric transmission losses orthe renewable and natural wentilation potential.



MOVING TOWARDS CARBON NEUTRAL DESIGN STRATEGIES ﬁ

Estimated Energy & Cost Summary

Annual Energy Cost 1,227 Bag
Lifecycle™ Cost 316,723 847
Annual CO, Emissions

Electrict 40965.0 tans
Dnsite Fuel 182.8 tons
Large LW Equivalent 389.0 Large 5L’
Annual Energy
Electric 9,132,536 kWvh
Fuel 31,520 Therms
Annual Peak Electric Demand 20084 kK
Lifecycle® Energy
Electric 273 977 580 kWwh
Fuel 945 B04 Therms

Energy End-Use Charts

Cliod on chard for more orless detail,

Annual Electric End Use

Light= 21 7%
HWAC 275

Crtheer 5006

Annual Fuel End Use

Cither 8.6%

H'WAC 81 4%

Annual Electric End Use

Heat Rejection 0.2%
Space Heating 0.4%
Edtenor Loads 4.6%
Pumps & Pux 6.0%
Fans 7.5%

hizc Bquip 46.0%
Eauip Space Cooling 12.2%

Lights 21.7%

Annual Fuel End Use

—— Hot Wigter 8.6%
Space Heating 91 41!



MOVING TOWARDS CARBON NEUTRAL DESIGN STRATEGIES ﬁ

Water, Photovoltaic potential and daylighting calculations are
assessed for the model

Water Usage and Cost®

Taotal: 14 914 598 Galfyr 40 506 yr
Indoor: 14 888 498 Galfyr 48 517 fyr
Cutdoor: 26,100 Galfyr B39 yr

3. Baszed on A00NA Research Foundation 2000 Residential ! Commerzial and Institutional End Uzes of Wiater.

Photovoltaic Potential?

Annual Energy Savings: 1,531,186 kWvh
Total Installed Panel Cost: 511 042 928
Mominal Ratod Powaer: 1320 MW

Taotal Panel Area: 107362 ft=

Maximum Payback Period:

37 yrs @ $0.13 7 kvh
oI Sederesleslvieneber Tepbeely ;alculation does not include federal or state incentives,

e

B e Bl e et el il il

logn information, or tax breaks.

LEED Daylight
Area w! Glazing Factor = 2%: 16.1% - No LEED Credit

5. Glazing Factor is the ratio of exterior illumination to interor illumination and is calculated using floor area, window geometry (area and height) and visible trAnsmittance of
the glass. The project qualifies if glazing factoris * 2% in @ minimum of 75% of all requlady occupied areas.

Wind Energy Potential®
Annual Electric Generation: a4y kvh

G. Asingle 15 ft diameter turbine, with cut-in and cut-out winds of 6 mph and 45 mph respectively, and located at the coordingtes of the weather data.



MOVING TOWARDS CARBON NEUTRAL DESIGN STRATEGIES ﬁ

Performance based modeling produces estimated Carbon Footprint
based on the net CO2 emissions expected from the building’s
current design. Building design modifications can potentially

reduce CO2 footprint

Location Information
Building: SANTA CLARA, CA 95052
Electric Cost: $0.131/kWh

Fuel Cost: $1.000/Therm

Weather: GBS 04R20 045110

Carbon Neutral Potential’ (CO, Emissions)

Base Fun: 4 289 tons
This Fun: 3,799 .5 tons
Cnsite Fenewahble Potential; -1 4177 tons
Matural Yentilation Potential; -1 1087 tons
Cnsite Fuel Offtset/Biofuel Use: -230.1 tons
Met IE'EI'2 Emissions: 1.043.1 tons

Large SUV Equivalent: 940 Large SLA's



DEVELOPING MATERIAL CARBON FOOTPRINT TOOLS ﬁ

What are the project goals and what do they include?
- Minimize construction waste
- Lower the embodied energy
- Minimize raw material usage
- Reduce resource consumption

EARLY INVOLVEMENT OF A WELL-EDUCATED TEAM!




CURRENT CARBON RECIPES ARE NOT GOOD ENOUGH

BIM model provides quantities volume

i

Various external public Carbon footprint calculators identify
materials’ embodied energy as systems and GWP (Global

Warming Potential)

Is this accurate enough?

. GWP per Material
Ass embly Type Structure Type Details SE (Ibs) Used (s
Columns & Beams (Column) (B eam)
Concrete Concrete 20107 44 700.00
Concrete Wide-flange steel 11.42 44 70000
Concrete Glulam 626 44 700.00
Concrete structural Composte Lumber 556 44 700.00
HOlDw STrICTUral Seel Wlde-Tiange siee| b s 4 ug
Hollow Structural Steel Glulam 1.68 44 700.00
Hallow Structural Steel =tructural Composte Lumber 233 44 700.00
Glulam Wide-flange steel g.02 44 700.00
Glulam Glulam 254 44 700.00
Slularm otructural Composite Lumber 182 44 700.00
[Structural Composite Lumbar Wide-flange steel P 44,700.00
structural Composite Lumbar Glulam 253 44 700.00
structural Composite Lumbar structural Composte Lumber 182 44 700.00
Wide-Flange Ste el Wide-flange steel 510 4470000

Wide-FIanie Stesl Slulam 2.34 44 700,00



CURRENT CARBON RECIPES ARE NOT GOOD ENOUGH ﬁ

BIM model provides quantities volume

Various external public Carbon footprint calculators identify
materials’ embodied energy as systems and GWP (Global
Warming Potential)

Is this accurate enough?

GWP per aterial
SF (Ibs) Us ed (sf)

Ass embly Type Structure Tgpe

Columns & Beams (Codimn)
Concrete Concrete 44 700,00
Concrete Wide-flange steg 2 44 70000
Concrete Slulam E.2& 44 700.00

Structural Cg
LR IE]Y

Concretg nposte Lumber

5.56 44 700.00
b i, U0
165 44 700.00
2.30 44 700.00

[mpuliin) rucaral oieel

H oo Structural Steel Glula
¥ ow Structural Steel trugral Composte Lumber

lularm gre-flange steel g.02 44 700.00
Glulam Yiularm 264 44 700.00
Glulam otructural Composite Lumber 192 44 700.00

7 o2 44 70000
253 44 700.00
152 44 700.00
510 44 70000
234 44 700.00

[Structural Composite Lumbar
structural Composite Lumbar
atructural Compoaosite Lumbar
Wide-l?lange Ste el
Wide-Flange Steel

Wide-flange steel

Glulam

otructural Composte Lumber
Wide-flange steel

Glulam




CREATING ACCURATE CARBON FOOTPRINT CALCULATORS

Webcor’s internal Carbon calculator allows us to build systems by component
to gain the most accurate Carbon numbers and GWP figures

|Slab On Grade 0 0 0 0 0 0
|Bees I.D. Item Name Unit measure | GWP (g carbon) Embodied Energy (MJ) [smogq (q) Water Use (L)
[A10304 Generic 100 % Portland Cement ft° 12910.53808 1671 458 17.55
|A1030B Genetic 15 % Fly Ash Cement ft° 11899, 445863 161.7 432 16.77
[A1030C Generic 20 % Fly Ash Cement ft° 11561.94862 159.9 423 16.5
410300 Generic 20 % Slag Cement ft? 11691.03502 161.7 426 16.5
|A1030E Generic 35 % Slag Cement ft? 10306, 75799 157 . 40.2 15.69
|A1030F Generic 80 % Slag Cement ft? 8392537959 1539 378 14.65
|A10300 Generic 5 % Limestone Cement ft° 1267303805 165.3 45 17.28
|A1030H Genetic 10 % Limestone Cement ft 12573.78805 165.3 453 17.49
|A10301 Genetic 20 % Limestone Cement ft® 12604.7 1686 165.6 456 18.03
|A1050. Lafarge Silica Fume Cement ft® 183530.55656 204.6 456 16.02
[A1030K Anonymaous IP Cement Product ft® 1016027258 157 .8 8.7 15.18
|A1030L Lafarge MewCem Slag Cement (20 %) ft* 11754 .03502 162.9 428 41.4
|A1030m Lafarge MewCem Slag Cement (35 %) ft= 10890212739 1583 405 59.4
| A1030M Lafarge MewCemn Slag Cement (50 %) ft° 1005012757 156 35.1 774
[A10300 Generic 35 % Fly Ash Cement ft° 1052085918 154 .2 398 15.659
Roofing Insulation
:BEES 1.D. Item Name Unit measure GWP (g carbon) Embodied Energy (MJ) Smog (g) Water Use (L)
| B30TZA Seneric Blown Celluloge B-38 f* 190. 70257 4 2E7T237AT] 207758599 4.2?’42524|
|B302E Seneric Fiberglass Batt R-38 ft= 18916872153 3.57348972) 23542638 0.0025575948
|B3OTZC Seneric Blown Mineral Yool R-33 ft= 409. 3654365 5.651 4.37 0.217
|B30TZD Seneric Blown Fiberglass R-38 f* 179.4859757 2.322494385) 22940163 a
B3012E Anonymous R-38 Product = 507 7B/ 7005 13.118 8.56 2.01

57



MATERIAL RECIPES TO ACCURATE CARBON CALCULATION

]
| S|¥ B|%|altmli| | [

Casts ]Tender] Cost Tracking |

[t M[E]5] S -

Structures and Duantities] Recipes Methods l Hesources]

Methods 07736000 Gravity Columns
Methodsz of the zelected Work Type
=J- L300 LoD 300

| Mame [Juantity | Lt | F/unit | 3 | Dretermining quantity tpe

‘Work, Tepe, Method, VYersion
=] 02 Subcaontract W ark,

02032100 Concrete Reinforcemer

02.033135 Pozt Tengioning Speten
—I- 07 Self Performed Concrete

07 727000 Rat Slab

07 728000 Spread Footings

07 729000 Pile Caps

07731000 Slab on Grade

07 732000 Suzpended Decks |

07. 733000 Fill on Metal
7. 734000 FIP

Material’s
Methods &

Recipes

# 07.736000 07.736020.02 25
# 07736000 07, 736021.00 105
# 07738000 07, 72602101 105
i

T

# 07736000 07 736030.01 10
H 07 738000 07 736020.02 15

7736000 07.736030.04 25
[ N LR s L LR L
# 07.736000 07.736030.06 35
07. 736000 07.736030.08 55
07. 736000 07. 73603010 3
07. 736000 07.736035.00 10
07.736000 07.736041.00 10
07.736000 07.736041.01 15
07. 736000 07.736043.00 25
07. 736000 07.736067.01 5
07.736000 07.736206.00 5
07. 736000 07.736308.00 2

Resources of the selected Method

Slanted Columnns - Gravity Columng
Farm-in Place Columng - Gravity C..
Stip Formuark in Place Columng - ...

=,

Concrete, 4000 pei - Grawvity Colum.
Concrete, 5000 pai - Grawiby Colum. ..

- Gravity Colurn...
Loncrete, AUUL ps - Larasiky Colum...
Concrete, 8000 pai - Gravity Calurn. ..
Structural Primer Premiunn - Gravity...
Wwihite: Concrete Premium - Gravity .
Budaget Formwark, - Gravity Columng
Dy Finigh - Regular - Gravwity Colu...
Sack Finish - Gravity Columng
Sandblazt - Grawvity Columnz
Pump Concrete - Gravity Columns
Flagrnarn - Gravity Colurmnz
Plwwaood, Lumber & Misc. Supplies...

.00 ea
EES.00 ea
EES.00 ea

1E1.90

£20.00 0.00
107EEE.EY
7H3EE.67

o - ——

000 cy 0.00
0.00 cy 0.00
0.00 : 0.00

1134.95

204640.58

L L
0.00 0.00
0.00 0.00
0.00 0.00

EE5.00
EES.00

95750.00
45220.00

Resources

| Work . | Code

| Cost Type | Resource Mame

yd
| E\ ﬁonl Lnit | Capa...

"Waste | Coeffi... F'rcu::u...|

$/Urnit | RT2 |

UL

o7
Wor.

AT

(TR I
2021088_2 2
2021068_3 2

]

AT 4444 00

Lurjeiee Lo
Recycled material Flyash bz
Ebodied Energy cof |bs

T mimmr m] bm FECT med e =ik el iees s

[ERr T ey |t
1.00 ocodoy 1.00
.00 codoy 1.00

400 maden 1 M0

1.0
1.00
1.00

1 M0

1.0
1.00
1.00

1 M0

e

07.73.
07.73.

N7 77

3231
45.00

14500

35.00




CUSTOMIZED CARBON FOOTPRINTING ANALYSIS

Proposed Buildings
Total Building GWP (lbs) Lowrise 02-WV- Highrise 21-0-04
Ba

ProposedBuildings | @ | Global Warming|Potential (GWP)

% of GWP Saved (base-green) o6 04t Total Building GWP (Ibg) Lowrise 02-4-01 Midrize 08-E-01 Highrise 21-0-04

% of GWP Saved (base-super green) 59.83%

GWP per Unit (Ibs) Lowrise 02-W-01 Highrise 21-0-04
Ba 6 2

% of GWP Saved (base-green) 58.04% 24 48%
% of GWP Saved (base-super green) 59.83% 35.28%

Total Building Base Case Green Case 58':'4%

midrise A
midri £ o
midrise total 5983 .-"ro

]

GWP per Unit Base Case Green Case
midrise A

midri

midrise total

Basze Casze Sreen Case Green Case
Lowrise 02-W-01 Base Case Green Case
Collumns & Be .

Green Case

ny
Building

Base Case Green Case

Webcor’s Carbon calculator compares
building systems resulting in the most
accurate Carbon figures

otal Building




INNOVATION: ALTERNATIVE MATERIALS ﬁ

Improved Drywall Options — Eco-Rock, Carbon-Neutral drywall
product

Integrity Block — CMU block alternative made with 50% pre-recycled
content and requires 40% less energy to manufacture

Vertical “PT” solutions

Sudaglass — non-ferrous concrete reinforcement, basalt-based fiber
technology

Serious Materials — advanced eco-friendly materials for sustainable
development

Sudaglass

Fiber Technology




INNOVATION: NEW PRODUCT SOLUTIONS ﬁ

Sustainable Form Inclusion Systems reducing which reduce cement volume
In concrete mix designs and utilize slab alternatives such as Bubble Deck,
styrofoam, recycled plastics, rubber tires, wax cardboard, etc...options

ICrete Products — mix design identifies appropriate aggregate distribution to
reduce cement use up to 30%

Strategic relationship with Venture Capital firms: Navitas Capital

P

“;

NAVITAS CAPITAL N

£

TP N A

T o g ; e




INNOVATION: NEW STRUCTURAL SYSTEMS

Greater structural efficiency and longevity
focused on reducing the CARBON FOOTPRINT
and increasing livability of buildings

Vertical “PT” solutions — reducing steel rebar in
structural concrete by 4504 American Concrete Institute’

Now affering more value to members!
S

High strength concrete (5,000 psi vs. 15,000 psi) YN[ AMERICAN SOCIETY OF

C CONCRETE CONTRACTORS
Emhancing the C i

cing the Capabilites of Those Who Build with Concre

Reduced material (sand aggregate and steel)

Reduced cement (CO2)

SFIS (Sustainable form inclusion systems)
utilizing “waste stream”....Styrofoam, recycled
plastics, rubber tires, etc...options... to displace
concrete




INNOVATION: ADVANCING TECHNOLOGIES ﬁ

Adura Wireless Lighting Controls

Wireless HVAC controls

GE Zenon Water Products — onsite gray, black and rain water
filtration systems

Skywater products — dehumidifier condenser unit creates
potable water

Valence Energy — lithium phosphate energy storage solutions
Finelite — high-performance, energy efficient illumination
Control4 — innovative home automation solutions




SIMPLIFIED & MORE ACCURATE LEED DOCUMENTION

Database vs. Paperwork

Siruchines ared Guarlities | Fincges  Mesthods | Bescuces |

Methods

07.736000 Gravity Columns
Methods of the selected Work, Type
Wik Type, Method, Weition 5| Determin

ittty gt |

6000 07 7020 02 25 Slanned C Grarvty Cobum ) G000 a0

Fug Conciens y
Flargesars  Granvity Cokie
P "

Lo L A L L L

[unt [ Capa \ainche | Conth | Froca U [ RTZ |
23
20210883



CONCEPT — DESIGN — SUSTAINABLE REALITY




