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LEED Credit Categories

Sustainable
Sites
Water
Efficiency
Innovation
in Operations
& Regional
LEED /cro

Priority

~ Energy &
Atmosphere
Indoor
Environmental
Quality
Materials &
Resources

Carbon

Energy

Water

Waste

Source: USGBC
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Net-Zero Site Energy Building

A building that generates (at least) as much
energy as it uses on-site. This is the most
common use of the “net-zero™ term.

CONSUMPTION

PRODUCTION

¥Renewableienergy)(RE))
- Photovoltaic system

¥Energy/saving|techniquesj(EST))
- Building envelope design @ . Solar thermal system
-/ - Geothermal system
- Wind turbine system

- Heat storage system
- Lighting design

Building energy supply
through machine equipment

PARIIEED

¥Back;up)system)for/RE]
+ Fuel cell system
- Energy storage system

Ypassivesustainableidesigh)
+ Building geometry
- Natural lighting
- Natural ventilation
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! Mining/materials
manufacturing

v

Building materials

y

Recycle

Construction
Service Refurbish/
re'manufactu re
Reuse/redistribute

Colliction

Energy recovery  “.

] \
! \
Q & 1 Leakage to be minimized
/

Landfill > g
o

Source: Ellen MacArthur Foundation
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Recovered
material
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facility
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Understanding Carbon

Embodied Carbon Operational Carbon

Manufacture, transport and Building energy consumption
installation of construction materials
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1990

Level 0

Maturity

CAD

2000 2010 2020
Lovel 1 Level 2 Lovel 3 /
/ ‘é
= % g Data
iBIM > o
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48
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CPIC 10M — Common Dictionary
[ AVANTT P P
BS 1192 2007 1SO BIM

User Guides CI'IC , Avanti, BSI

Drawings , lines arcs text etc

Models, objects , collaboration

© 2008 Bew - Richards

Integrated. Interoperable Data

f\

4
:’ _ l.u [m-]mlm»lloxnl:n[&lnulnul
Tools mvarsomremeramres = =
S =& |fEg
\V/ - Integrated
File Based Web Services
File Based Collaboration BIM Hub
Paper Collaboration & Library
Management
Source: UK GOV



BERAPSER WHAT IS

BIM?

®

ulliy
Building

® Information
Modelling

IT IS a working process
IT IS NOT a physical item or object

Divided into 4 levels

GENERATED DATA
The amout of data
<) .
\g)la' @ generated increases
with each level.
Each level represents the

BIM MATURITY il
iBIM 110101101010
Each level contains
1 1(
DIMENSIONS 110101101010
which define the 110101101010

type of available data
110101101010
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BIM DEVELOPMENT TIMELINE
BIM level development linked
to technlogical progress

CURRENT LEVEL
Most companies operate here

PARTIAL COLLABORATION FULL COLLABORATION FULL INTEGRATION

With each level the
COLLABORATION and
INTEGRATION increases

LOW COLLABORATION

LEVEL 0 BIM
(CAD) Computer Aided Design
is used to create drawings.
Paper and prints are shared
with the team.

LEVEL 1 BIM
2D drafts are combined
with 3D models in a CDE
(C Data Envi
Limited collaboration.

LEVEL 2 BIM
Level 2 adds additional
dimensions such as
Time Management and
Budget Calculation.
Full collaboration and

partial interoperability LEVEL 3 BIM

through the use of Full collaboration and

distinct CAD model full integration in a cloud
based environment.
Includes Asset Life
Cycle Management (6D).

Brought to you by

® N LETSBUILD
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Conceptual design

Programming Analysis

Documentation

Building
Information
Modeling

Fabrication

Renovation

Construction

Operation and

Maintenance Construction

Logistics

Demolition

2D data exchange BIM interoperability
Architect Installer Architect Installer
engineer
\ /
~ >
s S
/o \

Facility Project
Manager Manager
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3D BIM

GEOMETRY

Gives the stakeholder
the insight and tools
to more efficiently
plan, design, construct,
and manage buildings
and infrastructure.

i

4D BIM

TIME

Improve site planning
and scheduling
optimization and also
increase the
preparedness of
stakeholders by better
communicating the
next steps.

g
5D BIM

MONEY

Visualize budget
analysis and cost
estimation for a
project, also predicted
and actual cost of a
project over time.

SUSTAINABILITY

Help reduce energy
consumption in the
long run and improve
operational
management after
construction is
completed.

Improves operations
and facility
management by
building owners and
managers.
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BIM for Sustainability Analyses

Figure 1. Typical information flow in BIM-based building performance (or sustainability)
analyses.
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Concept Schematic Detailed -

Level of Detail / Development

Source: UIIDL Channel
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REVIT Location Delete  Generatd Optimize | Energy Heating Lighting Solar
I
'

Energy Model Settings Cooling

Energy Optimization " Insight

AUTODESK" . i
‘ GREEN BUILDINGERTE R I AUTODESK' INSIGHT Project 809'2,2

. orma ‘
l

) ProjectName. &P | Dashboard(?) P Location ? @ ) E -
[ Case 3_FamilyChnged Toyama \/
()| YKK_BK1_Rev2_toEnergy_Yas Toyama

) YKK_BK1_Rev1_toEnergy_Yas Toyama

[0 Case 2_AnaResolChnged Toyama

() | Case 2_AnaResoiChnged Toyama

() | Projectfor model San_Francisco_Kumo_Curve San Francisco, CA

) | Projectfor model San_Francisco_Kumo_Curve San Francisco, CA

(5 | Projectfor model San_Francisco_Kumo_Curve San Francisco, CA

)| Projectfor model San_Francisco_Kumo_Curve San Francisco, CA Lo o

() | Project for model San_Francisco_Kumo_Atrium San Francisco, CA L)

@ Projec2 San Francisco, CA

) | Projectfor model San_Francisco_Kumo_Atrium San Francisco, CA

) Project for model San_Francisco_Kumo_Atrium San Francisco, CA

(5 | Project for model San_Francisco_Kumo_Atium San Francisco, CA ——

) Projectfor model San_Francisco_Kumo3 San Francisco, CA 2

[ | Project for model San_Francisco_Kumod San Francisco, CA = L ’
() Project for model San_Francisco_Kumo3 San Francisco, CA

Tabulated numbers 3D representation
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< Backto Insight

Building Form

®

@ insight.autodesk.com/oneenergy/Model/261001
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Integrated with Design Environments
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88 | ighting Analysis
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Building Solar Analysis

Schema A (kWh/m?)
-1006.1

-862.4

-718.7

-574.9
-431.2
-287.5
-143.7

503.1

0.0

Project location: Viale Rolando Vignali, 00173 Rome RM
Sun study start date time: 01/01/2010 07:39:00
Sun study end date time: 31/12/2010 16:46:00

Cumulative



uilding Solar Analysis

Import location data from
epu file
g Calculate sunpath and sun vectors
Import Location -
Browse.. > _epwFile location Sty
- o s = 1 north_ sunVectors

Calculate hours of the year for

sunpath

Create test geometries!

Rectangle.ByWidthLength

Code Block

_location sunAltitudes
_hoursOfvear_ sunAzimuths

_centerPt_ sunSpheres

_scale_ geometry
_sunScale_ centerP:

_annualSunpath_ sunPositions
Calculate HOY

_month_ HOY

_day_ Doy

_hour_ Gatatime Calculate Sunlight hours.

_minute_ = S

I Sunlighthours Analysis
_testPoints sunlightHours
_geometries
_sunVectors
I

Surface ByPatch

closedCurve Surface i

! . List.Create

item0 | + | - |list

Color surfaces based on results

item1

[ Surface.ByPatch Legend Parameters
geometry Geometry by closedCurve Surface CType. legendPar
origin LB Color Range _domain_

axis _colors_

Gegrees

\.. _values

Code Block

>

_analysisSurfaces

_legendPar_
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Things Partition Facade Structure Foundation

1-10years 10-30 years 30-50 years 50-100 years 100 years

Source: BaF
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Rapidly Renewable
feedstock

Reused
Components

FOUNDATION
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Recycle

recyclin
and furl Dilected for -

i process
‘ vared recycling
’ ge v\

‘ Maintain ;
| Extend ‘ .
. —D>
\ . | Material going to

landfilVenergy
recovery

/-*"\\__

éj ELLEN MACARTHUR
FOUNDATION

Virgin
feedstock

Reduce

Rapidly Ronewable
feedstock
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- Retrieve the Material , Volume of each Elements
- Combine information from different Element

All Elements of Category

Category Elements

Code Block
"IfcMaterial”;

Categories

Structural Framing v Catagory

element > varfl.0
"Area"; 3 P , : parameterName >

"NetVolume(Tekla_Quantities)”; | » pr—

List Create

List.Transpose

Element.Uniqueld
element > string
Ao

" 2719
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- Match the name of materials inside the BIM
model with data in Excel
- Retrieve the Material Properties from Excel

File From Path

Ma_teriaI‘Data_base in Excel

Get Material From DB
Concrete 2400 o] o[0.2] ofo. oy 2l ouT
e 750 2 R LA R LA ImRI IN[1]
Brick 1600} \ 0205 0 O0f O] 0] 0]0.75 1] 1
Glass 2580 \ 144| 0 0/ Oof o] 0jo.75[ |1 1 o

Coarse Scale Fil Pattern
Coarse Scale Fill Color

_concrete(2)




BN 244.127271396935
302.63168671936
8803385816

Calculate Mass

<IN[O] *! - OuT

RIREESH
— 3. B SR SR TR BE S Ak F

< IN[1]

4IN[0] *+ - OuT BCI CALCULATION

M |//Linear Flow Index (LFI)
cr |IN[5]=M;

Cu |IN[@]=Ef;

Fr | IN[1]=Cr;

«IN[1]

- Calculate Mass = Volume * Density

¥V VIVY VY VY

s Fu IN[4]=bc;
I = 1 LFI* g el / L |IN[6]=Fr; 2.5619 N
= - - X -4 IN[1] Lav | IN[7]=Frr; 8.5619639430728353
IN[8]=Fu; 2.561969439728353
|Ef=0.75; 8.561963419728353
3 2

| V=M*(1-Fr-Frr-Fu);
{Wo=M*(1-Cr-Cu);
| WF=M*(((1-Ef)*Fr)/Ef);

- BCIl=X(Cl*Mass) / XMass

-  Embodied CO2 = Mass * Specific CO2 o= e
- (kgCOZ = kg * kgCO2 /kg) — fusiaity sactor £00) R

|Fx=0.9/X; >

V VIV VoV

SEENEEERNERE NS

N

LFI=(V+l)/ (2*H( (WF-bic)/2)); | >

//circularity indicator
|CI = 1-LFI*Fx; > 5 Al

List

o ®

HEUNES
Rie

o




RIREES I

Steel Structure

The original design

Column size :BOX 500*500 mm
Span of x-axis : 1080 cm

Span of y-axis : 750 cm

Roof: c-shape purlin

RC Structure

Aim on a cheaper option
Column size: 900*900

mm

span of x-axis : 1080 cm
span of y-axis : 750 cm
roof: c-shape purlin

Timber Structure

For a more sustainable
material

column size: 610*610 mm
span of x-axis : 540 cm
span of y-axis : 750 cm
roof: wood purlin




Construction Phase Cl

> >

8.0158336844738353

BCl =0.26
Building Mass =877 T
Embodied Carbon =783 TCO2

End Of Life Phase Cl

Building Circular Index (BCl)

0.325753897659574 0.260509934883839

Material Weight Density (kg/m3) or (kg/m2) | Embodied CO2 (kgCO2/kg)|Fr |Frr|FulCr [Cu|Ef [Ec |L|Lav
Concrete 2400] 0.144 0| 010 02| 0]0.75[0.75|1] 1
Steel 7850 2.510| 0.05| 0] 0] 0.84] 0] 0.75[ 0.75[1] 1

Embodied CO2 per Material (kgCO2) Embodied CO2 per Material (kgCO2

=4 labels labels:values > > 4 labels labels:val 2
=4 values Dictionary 4 values Dictionary
4 colors v & coor e

599041.510981055

Total Building MASS

Total Embodied Carbon (kgC0O2)

277613.612282538

876655.123263594

3 i 783072.144410445

696810.166829174

@ Steel ® Concrete "
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MATERIALPASS | TRAINING THE ARC

GEBAUDENAME VERLAG

Training The Arc: Sander Beeks

EIGENTUMER VEROFFENTLICHUNGSDATUM
Trainer Madaster 12112020

FIRMENNAME

Magaster Training

TRAINING THE ARC | ALLGEMEINE INFORMATION

NAME DES PORTFOLIOS
Laren

EIGENTUMER DES
PORTFOLIOS

Trainer Madaster

GEBAUDENAME

Training The Arc

ADRESSENDETAILS

Adresse: Marconibaan 12
Postieitzahl: 3439MS Nieuwegein

KATASTERINFORMATIONEN

Katasterbezeichnung
Katastergrundfische.

Chargennummer

Einschrénkung des dffentiichen Rechts

MADASTER-INFORMATIONEN

Kiassifizierungsmethode
Neveste BIM-informationen

Jutphaas

LS
12112020 15:06.

Bruttogrundische
Ueferdatum
Datum der letzten Renovierung

ETIKETTEN

BREEAM
GPR-Score
Indikative MPG-Score

WELL-SCORE

1800 m?
23012019

Good

0,69 e/m?

1000m2)

Seite 2.

INFORMATIE SELECTIE GEBIED
Aantal m2. 83
Asntal gebouwen: 2

Gebied aangemaakt door 5. Bosman
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KEABBARRE - BIMAEBEE

Roadmap for BIM-enabled Digital and Sustainable Transformation in Built Environment

D-E ﬂ QE Quality MGMT

150 9001
1S0 19650-1

7 ‘ s
BAIRAE information Spec / : At
. g Technical
BS 1192-4 (COBie) - uring Design
150 167391 (IFC) -

T
BEZEH Infosec MGMT

150 19650-5
150 27001

EREE

Circular Economy

BS 8001

Smart City
I1SO 37106

\
BREEE onsmamr Y,
PAS 1192-6 X
150 45001

FEEIE Acser MoMT BEEHE roject MaMT

150 19650-3 150 19650-2
150 55001 1S0 21500

EFERE - BSI REIRLRW 202156 A
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