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Kursaal in BIM4Ren

STARTING POINT:

e Management of many documents

and resources

e \We are often not involved in the

design phase of a project

e Lack of definition of existing

buildings

teraction with many actors
H2020 G.A. 820773

What do we
expect from
BIM4Ren tools?

W £

GRUPO H

KURSAAL

BIMARer
\ﬂ/c /\_‘;\/

e
(o) OUR GOALS...

Help with document and resource

management

Support to the project designers

we work with

Better definition of the existing

building

Stimulate communication

Easv-use tools



Spanish pilots BIMARéh

KHF5183|’S project portfolie

Traditional retrofitting Energy retrofitting

Criteria for the selection of pilot buildings
Energy-efficient refurbishments

Representative works of Grupo Kursaal

Works of a certain size

Buildings of similar typology

Same refurbishment system

(I Iy Ny N I

Nearby location

H2020 G.A. 820773 5




Spanish pilots

ANALYSIS OF THE IMPACT OF BIM ON
ENERGY EFFICIENCY

BASELINE PILOT PILOT
BERTSOLARI TXIRRITA 38, SERAPIO MUJIKA 18, DONOSTIA GAZTAINONDO 1-3-5, IRUN
DONOSTIA

H2020 G.A. 820773 6




Spanish pilots BIMARéh

ENERGY RETROFITTING: CERAMIC VENTILATED FACADE AND
ETICS ON BALCONIES

® Project designer: Mikel Diaz de llarraza, BIKA arkitektura
® Construction year - 1973

®* 15 floors/ 6 dwellings per floor

® Start of renovation works: june 2020
® End of work: 2021

® KPlI measurements
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Spanish pilots BIMARéh

ENERGY RETROFITTING: CERAMIC VENTILATED FACADE AND
ETICS ON BALCONIES AND ROOF

®  Project designer: Alvaro Encio

® Construction year: 1967

® 15floors/ 4 dwellings per floor

® Start of renovation works:
october 2020

® End of work: 2022

H2020 G.A. 820773



Spanish pilots 3IMARS

2 Y

ENERGY RETROFITTING: CERAMIC VENTILATED FACADE AND
ETICS ON BALCONIES AND ROOF

® 3D scanning - point cloud of facades
e BIM model
e Digital tools: design and construction phases

SiteMap 1
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Spanish pilots

PILOT

GAZTAINONDO 1-3-5, IRUN

H2020 G.A. 820773

ENERGY RETROFITTING WITH ETICS

® Project designer: Fernando Ruiz Lacasa
® Construction year:1975

® 3 portals/ 8 floors / 4 dwellings per floor
® Start of renovation works: 2021

®  Monitoring during 24 months

® 6 complete dwellings F

® 5sensors per dwelling ,
® Temperature ‘
® Relative humidity ‘
* o2 pIM RS,
®  Electricity consumption “ INEOS

®  Heating and DHW consumption



Spanish pilots

PILOT ENERGY RETROFITTING WITH ETICS

GAZTAINONDO 1-3-5, IRUN
® Qutdoor 3D scanner

® 3D scanner of courtyard and typical dwelling
e BIM model
e Digital tools: design and construction phases

H2020 G.A. 820773
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Workflow 14 ﬁi

Typical workflow in building renovation processes:

TECHNICAL
STRATEGIC CONCEPTUAL RENOVATION EXECUTION HANDOVER IN USE
DEFINITION DESIGN PROJECT

KURSAAL IS
INVOLVED
IN THIS PHASE

H2020 G.A. 820773 Presentation title + Location + Date 13




Workflow Sy
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What is the usual process of a renovation company?

CLIENT: PROJECT
COMMUNITY OF NEIGHBOURS DESIGNER

Emmmme

O T

D —
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.I
PROPERTY
MANAGER
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Workflow ST e

What is the usual process of a renovation company?

CLIENT: PROJECT Budget

COMMUNITY OF NEIGHBOURS DESIGNER = Initial project study
and budgeting

-

O an

D —

O 1E

O

ﬁ oooo

i
RENOVATION COMPANY
PROPERTY
A
m. T

MANAGER
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Workflow

SIK i A o
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What is the usual process of a renovation company?
CLIENT: PROJECT Work phase
COMMUNITY OF NEIGHBOURS DESIGNER = After signing the
contract with the
o oo client, the work is
(. O T meticulously
O - IT - studied: guilds
- 0 - contract, material
O DW . buying...

PROPERTY
MANAGER

GUILDS
RENOVATION COMPAN@ %

W0 fn =
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Main challenges identified

Common working tools:
* Software: Autocad, Sketch Up, Presto...

* Prevention management software

* Economic and administrative management
software

* Communication:
email, mobile phone...

H2020 G.A. 820773
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Organisational challenges:

* Document management

®* Task and communication
management

* Digitization of processes

On-site challenges:

* Accurate measurements
* Unforeseen events on site
* Material waste

17
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Potential of BIM to optimize the construction phase m"\w

BIMA4Ren tools:

A extensive training in specific BIM software is not required.

 They can be easily included into the normal workflow.

 They allow to quickly obtain simple models, which are useful for some applications.
e Helpful with document and task management.

* Affordable cost.

* They are still under development to improve their performance.

S 12020 G.A. 820773 19



Potential of BIM to optimize the construction phase

BIMARen

ANTICIPATE CONFLICT POINTS

Conflicting points between different systems can be
anticipated with a 3D model. Developing a 3D model to this
level of detail requires a large initial investment.

@
p &8 N BETTER COORDINATION
Q OQ © Improve communication and coordination between
= ® & different agents involved in a renovation process.
8/

Y 12020 G.A. 820773 20



Potential of BIM to optimize the construction phase

BIMARen

N ® ACCURATE MEASUREMENTS
Facilitate accurate measurements for material purchasing
i N phase, certifications, etc. That way there are not repetitive
v v

tasks.

WASTE OF MATERIALS
Minimise the excess of material on site by adjusting
purchases thanks to accurate measurements.

M H2020 G.A. 820773 21



Potential of BIM to optimize the construction phase ST e

\’ZJ\A/

BIM is a very broad methology. It is fully
demonstrated that can help in very large
gy projects and especially new construction

Gime
aware well design b

coordination

;mw mfiw projects.
|nf§?ﬁm§§f35n§ . rovis paur
prqject * zd*‘”é”bgmg What happens in renovation projects?
Informabion “Communcaton psz::; In small projects, the effort of training
. “:“‘;d;ggoggbgg;pggg %a'”fgf“’”ffmg and implementation of BIM is not cost-
e g g gg:""::”mm SE D o effective. We take it as something

unattainable and we do not know how to
approach it.

H2020 G.A. 820773 22




Potential of BIM to optimize the construction phase
BIMAREN

But digitalization is also possible por

SMEs and small renovation projects.

We need to lower the threshold of BIM

and adapt it to the specific needs of

each company.

DIGITISING AND STANDARDISING PROCESSES

B 2020 G.A. 820773 23




Potential of BIM to optimize the construction phase m q g

BIM REPRESENTS A GREAT OPPORTUNITY!

Quality improvement
Standardises processes
Improved efficiency
Cost savings

Time savings

S 12020 G.A. 820773 24
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BIM driven workflow of the pilots based
on the BIM4Ren tools
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BIM based renovation workflows BIMARéh

NEW CONSTRUCTION WORKFLOW VS RENOVATION WORKFLOW: New challenges in renovation

General workflow of the construction process

STRATEGIC CONCEPTUAL TECHNICAL
> DEFINITION >> DESIGN >> PROJECT >> EXECUTION >> HANDOVER>> IN USE >

General workflow of the renovationprocess: new challenges

COMPATIBLE SOLUTIONS
WITH THE BUILDING

TECHNIC
STRATEGIC DATA DIAGNOSI CONCEPTUAL
> DEFINITION GATHERING }> >> DESIGN REQ&’J':E'TO@ EXECUTION > HANDOVER >> USE >

NEED OF KNOWLEDGE INTEGRATION WITH RESIDENTS’
OF BUILDING EXPECTATIONS

New challenges arise in the retrofitting process that BIM can address through higher data accuracy,

collaborative working and the ability to implement more technically demanding solutions.

H2020 G.A. 820773 26




BIM4Ren tools testing in Spanish Pilot
—-m

_ Data Acquisition TEC Tested on Gaztainondo and Serapio Mujika
_ Data Acquisition WBIM Tested on Gaztainondo
_ Data Acquisition TEC Tested on Gaztainondo and Serapio Mujika
_ Data Acquisition TEC Tested on Gaztainondo
_ Data Acquisition RWTH Tested on Gaztainondo. Bugs detected and improvements suggested
_ Data Driven Design TEC Tested on Gaztainondo
_ Data Management NO Temp.eratu'res and energy usages collected in 5 apts, and user behaviour via
questionnaire (2021)
_ Data Management CSTB Tested on Gaztainondo
Preliminarily tested but afterwards rejected (project withdrawal) and replaced by
VRM
_ Support TEC Measurements on going in the Baseline (Bertsolari Txirrita) and Serapio Mujika
_ Data Management R2M Customization for the pilot needs in progress
- NOT . . . .
Data Acquisition Not taking part of the project but interesting to compare results
BIM4REN
. NOT . . . .
Data Acquisition BIMAREN Not taking part of the project but interesting to compare results

H2020 G.A. 820773




BIM4Ren tools testing in Spanish Pilot

TOOLS

BIMAREN
TOOLS

i ]

2

DATA MANAGEMENT

)

Kroqui & LodLifter

> PHASES >
Data Gathering \r: . Conceptual " Technical ‘Renovation Diagnosis after .
Strategic plannin . . Diagnosis i ) ) A :
gicp g9 Off-site On-site 9 r,> Design Design works / Refurbishment,
ENRICH || GEOMETRY |[MONITORING/DATA| |

CREATE MODEL MODEL || CHECKER GATHERING R i) SR ‘ WeasTEN

(GUIDE FOR

USERS)

pe DAGABOT % .
3BTOOL 1 v |4
H BEHAVIOR Feedback BOT Tool
5“? Gls2IFc e mﬁ -
ﬁle IFC FILE IFC fitted
PIECE - =
= BIM COLLAB COMPARISON OF
PLANS2BIM > r-ef B ZOOM THE ENERGY
SIMULATION
3D RC > RESULTS
SCANNER | " [*/REVIT ~ o T4 —aE
COMPARISON OF BIM i Wmmm | Sma doch
IFi _ MODELS GENERATED pdf
| L0 7 te THROUGH THE TOOLS Buian) ¢

e

1]

data

IFC file wit
task
assignation

2

SUPPORT

D
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TRAINING

BIM4Ren tools demonstration on the
Spanish pilot

This project has received funding from the H2020
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BIM4Ren tools testing in Spanish pilot

Feedback about tools

ACCESSIBILITY TO THE TOOL FOR
INITIATING THE PROCESS

PERFORMANCES ASSESSMENT

AR2BUILT

PLANS2BIM

Need to fill too much information

GIS-TO-IFC

DAGABOT

EASE TO MANAGE IT ON SITE Hard to handle the plan during the positioning X X X
SPEED OF DATA ACQUISITION Positioning the plan is time consuming Yes Ui impo.rt i il s et
straightforward
AUTOMATIC RECOGNITION PERFORMANCE X Yes, if the data acquisition is done Yes, but |t.fa|Is with some details as X X X
carefully pilasters or closets
USABILITY OF THE EDITOR/DASHBOARD X Not editable

PROCESSING SPEED

Not processing

VISUALISATION OF THE OUTPUTS

ACCURACY OF THE MODEL CREATED

Medium speed

Medium speed if a vast
range of buildings are taken

Not accurate enough. Maybe suitable
for early phases.

Depending on the accuracy of 2D
drawings

INTEROPERABILITY WITH OTHER TOOLS

Yes, if a BCF file was exportable

IFC, csv, PDF

IFC format tools

Need to have an IFC viewer
installed

IFC format tools

Need to have an IFC viewer
installed

The results from the excel
file can be visualised in a
simple model

Dependant on the
reliability of GIS model

IFC format tools

Csv format

BUGS OR MISFUNCTIONS

A few.

Very few.

Apparently not.

Apparently not.

Apparently not.

Very few

SUGGESTED IMPROVEMENTS AND/OR
WISHES FOR FUTURE

-Fix connection bugs
-Enable uploading plans in PDF format
-Improve the handling of the plan

-Instead of moving the plan, would be better to
position the main camera

-Improve visualisation of already made pictures

-Enable downloading a BCF file or final PDF
report

-Enable to save and download
pointclouds in a lighter format (.e57,
Jas...).

-Enable the possibility to add pilasters
standing out the walls

-Fix the scaling of plans during the PDF
export.

-Fix the bugs while joining 3 or more
walls

-Improve the automatic recognition
while working with fagade plans

-Enable the text recognition from the 2D
plans for adding a text parameter to
each space (e.g. kitchen, room...)

-Add some kind of manual tool for
helping before the recognition (e.g.
pointing at railings)

-Improve window recognition

-Possibility of entering
individual data, i, e. number
of windows, installations
instead of entering as a
whole

-Estimation of the U-value
by selection of the fagade
typology

-Improvement of the GIS
files of cities from
municipalities is desirable.

-Precise instructions for
import of not complete GIS
file would be useful

-Positioning of the
facades in the model
prior to inspection would
help to the inspection.

HELPFUL FOR YOUR COMMON WORK?

Could be on rare occasions

Could be for making the plan of a
dwelling or building, in early phases of
a retrofitting project

Could be, for getting a quick BIM model
of a building, or for digitizing a plan of a
fagade, but this module doesn’t seem to
work properly.

Only helpful combined with
the Energy simulation tools,
BASE+

Only helpful combined with
the Energy simulation tools,
BASE+

Helpful for easy and quick
inspections

OVERALL COMPARISON BETWEEN TOOLS

I EaTataTaWalllV.\ QN7 79

Not helpful at this stage

Helpful if the access to the dwellings is
available

Helpful if there are 2D drawings of the
building

Not useful standalone, only
together with GIS-TO-IFC or
as input for BASE+

Helpful if the shp files are
complete in combination
with PIECE

Only tool which helps to
the facade’s inspection

TV U UM\ UOLVUT TY




Tools Testing on-site: DAGABOT 3|M4Ren

DAGABOT : Assessment of pathologies in building renovation

745 & 1 ENES AR 744 MO 1 EOD % 746 MG 1 A -

H < B = c
Facility -
ra DAGABOT
i Gaztainondo 1 - Bisjea
) This Project has recived funding from the SUM Result
H2020 programme under Grant Agreement 83
Orientation N° 820773
Gaztainondo 1_FAC_E v wor‘nam" s e ;
This application is developed in the
BIM4REN Project
Storey
DAMAGE IN ORIENTATION
4 @ SUM Result
Damage “

25

DAMAGE TO REINFORCEMENT IN

CONCRETE

Gravity* g
. . é
Mild Medium

Extension™*

oo (R o7

= B © & & = B e %

Cancel Save g Ispector Faciies DAMAGE  RESULTS Eéi?fﬁ Inspector  Facilities ~ DAMAGE




Tools Testing on-site: CAIA/ARTOBUILT BIMARén

CAIA : Context —aware Image acquisition: Generation of images through an AR app and synchronisation with BCF server
BIM model generation through Scan to BIM

H2020 G.A. 820773




Tools Testing on-site: 3D SCANNING BIM4Rén

3D SCANNING: BIM model generation through Scan to BIM

3D Model of the building pilot in
Gaztainondo (Pil.2) 3D Model of the Building Pilot

In pilot Serapio Mujika (Pil.1)

gl
é
-
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Tools Testing off-site: 3BTooI/PIECE/GISTOIFC/BASW

3BTOOL: Quick and easy energy assesment of buildings, benchmarking and renovation packages
PIECE+GISTOIFG: Automated creation of IFC file from a GIS file and parametric generator
BASE+: Building Energy Assessment from an IFC file and DST for selecting the best renovation scenarios

H2020 G.A. 820773




Tools Testing off-site: Plans2BIM M

PLANS2BIM : BIM Model Creation from 2D Drawings

H2020 G.A. 820773



Tools Testing off-site: ZUTEC

ZUTEC : Building lifecycle management: inspections and task assignment

BN 45%a

Q @

I 5 R
22 items (22) M Y © S
Sort Filter Reset Sync

Id: 4
Building : A
Floor : Floor 1

Discipline : Electrical

Id:5
Building : B
Floor : Floor 2

Discipline : Eletrical

Q NCR Open (PN
@ Id: 8

v Building : B
Floor : Floor 2

Discipline : Eletrical

Q PM

@ Id:9

A O RIBEE Building : A

Floor : Floor 1

Add Item Drawings

1 O <
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Tools Testing off-site: Feedback Bot tool NT

MARer
\ﬂ/c /\;\/
FEEDBACK BOT TOOL.: Calibration of the energy model according to real monitoring after
renovation and interactive guide for residents to check their energy consumption

Monitoring starting date: April 2021
Duration: 1 year

Number of dwellings monitored: 5
5 sensor/dwelling:

- Kitchen,

- Living room

- 3 bedrooms

i s [
BIM4Ren :
L Standard floor plan

+ Use the tabs below to view and alter the reference schedules. Select the energy unit: Simulation period

When you ared ne with chan g g h hdl 5, press “Simulate New Scenario” =

el et & oAt fon For the Aiow schadu 'es‘ kwWh - 01/12/2018 - 01/03/201¢|
® Press | e Scel o"( echun the schedules and

show the energy demand and indoor temperature statistic: fa h refere

schedules,

Delivered Energy

Heating Cooling

32 259

i Wl e Indoor Temp “-”‘?’t_“r € Gas consumption Electricity
NG 00 Relative humidity e
: :a-: s‘m,( Chal:\ge " ?::;::g demand chanrge in 'c:;l‘.:g demand C 02
1.0 °C 10.3 kWh 0.0 kWh
Temperature Statitics
: - JNEOS
S g | T =
1] | \
oaral!ld kmpm re(c]




Tools Testing off-site: GIS-2-IFC, Parametric IFC &

BASE+ BIMARen

GIS-2-IFC, Parametric IFC & BASE+

A toolkit composed by three modules that can work independently or in a sequence and is flexibly adapted to
different starting situations

GIS-2-IFC: creation of a low-resolution district scale BIM/IFC model from GIS
Parametric IFC: creation of a ready-2-simulate IFC file following quick parametric rules.

Base+: decision support tool for energy renovation alternatives using an IFC as input and parametric run
of Energy Plus simulations in the cloud

1
|l

Parametric
IFC

KPI weights Top § scenarios

Different starting points:
1)  We have a GIS file
2)  We have nothing
3)  We have an externally created BIM

External
tool

® v

©

H2020 G.A. 820773 IFC,



Tools Testing off-site: GIS-2-IFC BIMARéN

Data gathering: GIS-2-IFC: An easy-to-use tool for the data acquisition phase, using off-site
methods

U Description:
[ Automatic district-scale IFC creator (low resolution)
[ Converts an ESRI shapefile to an IFC with multiple buildings (only envelope)
U Target end users: Any user with minimum GIS background
U Required time: Few seconds for medium size areas (e.g. 100x100m)
U Requirements: GIS with height information
 Next improvements: to automatically connect to cadaster or open data sources

SHP to IFC converter -
Version: IFC4  w
Step 2: select and map attributes
Object ype (-5 S Download result m

Identifier of the reference object ]

SHP to IFC converter Radius around the reference object (50m < r < 300m) [:

Step 1: upload shapefile (zip)

Select file: ” Seleccionar archivo ‘ Ninguna archivo selm:l GIS attribute name Predefined IFC property name Custom IFC property name
O Herria [ Custo ovide the name in the next column

Upload

O zcar [ =
O PLANTAS [ n the next column
O REFCAT | Custo ovide the name in the next column

Version:

Create IFC

H2020 G.A. 820773




Tools Testing off-site: Parametric IFC TRAARG]

/

Parametric IFC Creator: An easy-to-use tool for the data acquisition phase, using off-site
methods

U Description:
U Generate a ready-to-simulate IFC, based on different shapes & internal layouts following parametric rules
O We can start from scratch or from a previously created district model with GIS-2-IFC
U Target end users:
O No need of technical skill in BIM/Energy e
U Required time: Few seconds for medium size areas (e.g. 100x100m) __ . .
O Requirements: ~Parametric IFC creation
O “Free edition” @ no requirements. GIS import B IFC model coming from GIS-2-IFC Offtion 2: (_|\_F,u|f{
U Next improvements: allow more flexible configuration options for windows, roofs, layouts, etc.

3 mHul! (less data needed)

: mn I;‘ = ‘,c Vv . VAl . N‘é
eeeeeee - CERTE
Layout & a a a |la a b
orientation E—— "
——— | Combined video GIS2IFC +
nterna B | .
- “io Geometry Parametric IFC
distribution
1] 1] v
, ) e @ o 2| toyout&orientation
Dimensions, mmem|| = |[|*{%]] Automatically taken
storeys... - . from GIS
[
External Windows
obstacles .
Automatically taken

South [ Small

HANEANART
< le]g] ¢

Reof type:

Building use

H2020 G.A. 820773

= m from GIS
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http://www.youtube.com/watch?v=oJgrySFXAqU

00ls

esting off-site: Diagnosis: BASE+

BASE+ :Decision support tool for the Diagnosis and Data driven design phase

U Description:

O Preliminary energy renovation potential assessment using a conceptual IFC

U Automatic generation of Energy Plus input files by processing spaces and quantities from IFC

U Generation of renovation scenarios based on built-in logic and user defined criteria

O Launch parallel E+ simulations in the cloud B Output: KPI rankings & detailed Excel file

U Target end users:

0 Users with medium technical skills, not experts in energy or BIM

U Required time: Few minutes for medium size buildings (up to 10 thermal zones)

U Requirements:

QU IFC model coming from previous step

U Support to externally created IFC files is still in progress

0 Next improvements: support any kind of IFC & increase the simulation speed

Baseline situation

Building characteristics:
Country | Spain
Weather file |m\
Approximate year of construction |W|

Tipology

Passive elements:

Method [ Automatic w |

Has been renovated?
[ No ~|

Roof

External walls [ No w |

Floors

Windows [No ~|

Active elements:

Heating sysiem | Gas Conventional Boiler v|

Coaling system [ Portable AC unit ~]

~J

| Appartment block |

Simulation configuration

Simulate fagade renovation
[ Simulate roof renovation
[0 Simulate window replacement

[ Simulate HVAC replacement

IFC file

Select file: | Seleccionar archivo | Ninguno archivo selec.

WGEL  ParametriclFC_Demo_20220607083344330.ifc
**
€3

-30':21 Simulating E+ file 1/5

2

—-Best scenarios per KPI

” . . . -
Weeagrdefine our. oywn weighing system
a2 Y-

BASE+ video

WEIGH
ABS  REL

KPI weights
nversion inicial  emm—lg
ARorTo energético  emmm—(
Emisiones de CO2 )

Periodo de retorno el

Calculate

Top 5 scenah\

v

ooy

(EUR) Energy

ion (kWhly) Savings COZ emissions (Kgly) Savings Retum period (y)

[EI SR NN

=ren_F4_R1_W2 @) [0827 Y52600.96
=ren_F3_R1_W2 @ |0.811 3386367
=ren_F4_R1_W1 @ |0.801 34033095

=ren_F2_R1_W2 @)

=ren_F3_R1_W1 @ \0785 336643567

783 3830562

194642.0
19540367
19747581
199247 69
198744.89

206%  34153.43
199%  34530.45
195%  34518.85
188% 3439978
190% 350316

231%
223%
223%
214%
211%

703
721
719
739

745

i | Gt
Energy savings LS 25
€02 saving T o

Detailed Excel for download

Returnofinv_ ITE 259
SCORES Encrgy consumption cost (EUR/y) | Inflation | c02 emissions (Ke/y)
See rora el Enery o, Rewm | dovestment | o ovings savings Total Savings Savings %| fewn | - 1 2 3 a B B
cost  savings period period (v)
os0[ 100 000 100 0 44563 0 00| ooo%[s33s o o0y
o3l 028 033 03 0@ s 37031 7532 169%| 200u[e672 162 19,0%)
076 078 050 066/ 100 66.094 30725 13838 311%| 200%[5047 3288 39.0%)
085 o[ N0SENNOEEN N0 102494 22541 22022 494%| 200%[3616 4719 566%)
085 055 092 0% 100 5338 23311 21252 477%| 200%[3705 ess0 sl
o7 oge 08t 06 0@ 78.320 20788 14775 332%| 200%[5367 2968 356%)
074 076 051 0500100 69220 30401 10162 318%| 200%[sea1 28ea 347wl
0c057 035 036 08 37 36531 8032 180%| 200%[6562 L772 213
077 077052 069/ 100 67552 30182 10381 323%| 200%[as27 se08  sosxl
08 o7 NGSEINGE o0 103952 21952 22611 507%| 200%[3487 amar 5823



http://www.youtube.com/watch?v=dbnggPy5YzQ
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Methodology for assessment the process improvement

through KPIS MM\

DEFINITION OF KPI

A Key Performance Indicator (KPI) is a quantifiable measurement of the performance of
either the process during renovation or the building under renovation.

KPls may relate to the building or to one or more of its parts, systems, components or
individual elements

HOW TO MEASURE THEM
0 Defining the measurement units

0 Defining the measurement and validation (M&V) protocol (who, how, where, when to
measure

0 Comparing the achieved values with the threshold values of the KPIs

W H2020 G.A. 820773



Methodology for assessment the process improvement

through KPIS BIM4Rén

STARTING FROM THE USER REQUIREMENTS => DEFINITION OF INDICATORS
FOR RENOVATION PROCESS

The indicators allow to measure the success of the renovation process
according to different criteria and relevance by stakeholder

PROCESS FOLLOWED IN BIMAREN FOR DEFINING THE KPIS

KPIS FOR ASSESSSING THE
PROCESS:
PROCESS KPIS
SELECT THE KEY BIM KPIS
INDICATORS FOR

INDUSTRIAL BUIDING
OWNER

IDENTIFY USER KEY ASPECTS FOR A
REQUIREMENTS SUCCESSED RENOVATION

DESIGNER CONTRACTOR

SUCCESS BY KPIS FOR ASSESSING THE
PRIORITY OF PERFORMANCE:
STAKEHOLDER ENERGY KPIS
ECONOMIC KPIS,
SUSTAINABILITY KPIS
SOCIAL KPIS

W 2020 G.A. 820773
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KPIs defined in BIM4ren for assessing the renovation PROCESS:

Process KPIS: BIM KPIS:

* Time Savings * Interoperability between tools

* Processes repeated * Integration of stakeholders

* Cost Savings requirements

 \Waste Generated * |nvestment / training required for BIM

* Disturbances * BIM trained workers

* Level of Digitalization of the * Level of Involvement of stakeholders
process in phases

e Resources Consumed e Communication between stakeholders

B 12020 G.A. 820773 A5
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L
KPIs for assessing the PERFORMANCE of the renovated building
Energy KPIs Economic KPIS:  Sustainability KPIS: Social KPIS:
* Final energy * Investment * Recycled material * Thermal comfort
demand * Payback period content e Average
* Heating & * Accessibility to e Carbon Footprint Temperature
cooling demand financing * Water Consumption * Average
* DHW demand * Waste generated Humidity
* Final energy * CO2 emmisions * Air Quality
Consumption e Sustainability * Fresh air
* Energy Savings Labelling * Daylighting

* RES production
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Example KPI: PROJECT COST PREDICTABILITY

CODE PR1.4 UNIT %

GOAL Improve project cost predictability.
It allows monitoring the project cost predictability in order to lower risks. This KPlI compares the tendered cost of the process to

DESCRIPTION the actual cost, measuring the accuracy of the prediction.
UNIT %.
MEASUREMENT
& VALIDATION

When the cost predictability is high ,the risk of tendering cost is low. One of the biggest issues of the building industry is the
COMMENTS lack of accuracy when predicting cost, which generates budget overruns and economic losses. Literature asserts that BIM
methodology benefits project cost tendering. The model’s accuracy is higher and predictability should get benefit from it.

H2020 G.A. 820773
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KPIS methodology applied to SPANISH USE CASES

BASELINE: Bertsolari PILOT:Serapio Mujika 18.

Txirrita 38. Donosti Donosti

WITHOUT ANY BIM USING BIM TOOLS

TOOL « Data acquisition : 3D scanner
Construction monitoring and task
management : ZUTEC

H2020 G.A. 820773

SELECTED KPIS IN SPANISH PILOT FOR
MEASUREMENT THE SUCCESS OF RENOVATION :

* KPI PR1.4. BUDGET PREDICTABILITY DE PRESUPUESTO

KPI PR1.2. SCHEDULE PREDICTABILITY

PREVISIBILIDAD DE PLAZOS

KPI PR1.1. HUMAN RESOURCES PRODUCTIVITY

KPI PE3.4 RENOVATION WASTES
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Conclusions about the digitalisation of the process in

the Spanish use case %

 BIM in renovation is not only a set of tools for data gathering but also for supporting
in the whole renovation process boosting collaboration, accurate diagnosis ,
managing data, monitoring the results...

* Digitalisation is also feasible for SME and small renovation projects representing a
huge opportunity for improving the quality, efficiency, cost predictability and saving
time. The threshold of BIM must be lowered and adapted to the specific needs of
each company.

A wide range of BIM-based tools according to the type of renovation, phase
addressed and users need is available=> The best selection for each company and
project must be done accordingly no matter the project or company

* |tis necessary to adapt the use of BIM to suit each type of company, size of the
project and stage of the process

* Digitisation of processes represents a great opportunity for SMEs

W H2020 G.A. 820773
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