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9 RecycleBIM

The project intends to make a multi-national and multi-stakeholder effort towards the creation of an integrated framework
for circularity of raw materials of construction, leveraged on the wealth of information that is brought about by 'Building
Information Modelling’.

5 main aspects:
(i) ...new methodology of survey of constructions to-be-demolished...laser scanning towards cost-effective BIM;
(ii) Set BIM modelling rules (and information requirements) for integrated framework

(iii) create a IFC-based tool for multi-criteria optimization of deconstruction strategies and materials -> manages an
integrated multi-criteria optimization procedure for deconstruction phasing and strategies, including LCA analysis (with
distinct peculiarities when making Design for Deconstruction, or when solely planning the demolition of an existing building);

(iv) make all the previous developments together with a specific set of tools for Municipalities to use in their process of
issuing both deconstruction and new building permits based on BIM models (openBIM through IFC) , including local
marketplace;

(v) strategic and optimised use of recycled demolition waste in 3D printed concrete for local digital construction practice.

Start: May 2022 Duration: 36 months



Partners:

T A7 T T SR W
() SSSEO 6”

s N
v

TECHNISCHE . . .
UNIVERSITAT UIIIVGI‘Sldade\/lgO UNTVERSITEIT

DARMSTADT . B .
o . STELLENBOSCH UNIVERSITY of the
Universidade do Minho UNIVERSITY WESTERN CAPE

Il\

SHW ASIA SOLEZAMA

_ Messel ‘
ACCA SOFTWARE tecnalla)' LafargeHolcim

GAIURB EM

URBANISMO E HABITACAO

newtr M

MARTA CAMPOS



Track: new construction
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L - Leader; ColL - CoLeader; P - Strong participant; sp - small participant; O - Observer



WP1 - Coordination and Management

T1.1 -Kick off meeting and definition of boards
T1.2 - Regular project meetings, communication, follow-up

T1.3 - Management of project quality and results

T1.4 - Internal and Contractural Reporting

T1.5 - Coordinating the exploitation of results

WP2 - BIM Data spedfications

T2.1 - Product Data Templates D21

T2.2 - Level of Information Need ) D2.2

T2.3 - Exchange Information Requirements I~

T2 .4 - BIM Execution FHan and Modelling Guides

T2.5 - Interoperability

W/E3- Doveloping cos-efecive SOAN-0-BIN for pre-demolion [ f e s )
T3.1 - Survey planning for constructions to be demolished D3.1

T3.2 - Geospatial data processing Universida. d VlgO
T3.3 - Building Hement Parametrization €

T3.4 - Generation of IFC-compliant models to assist BIM creation

WP4 - IFC-based tool for optimisation and scenario studying

T4.1 - Developing an access strategy IFC-databases

T4 .2 - IKC-based operational energy demand assessment tool

T4.3 - CDW prediction model
T4 4 - Advanced LCA-LCCobjective function based optimization tool




WPS - 3D printing and new opportunities for circularity

T5.1 - Inventory of recyced waste for 3DCP UNIVERSITEIT D5.1

T5.2 - Concrete technology for high-quantity waste recycling | q SiTYEUL'&VNEBS(‘J?gL
T5.3 - Mix design guidelines for R-3DPC UNITVERSITY

T5.4 - Mechanical and durability characterisation of R-3DPC

T5.5 - High quality R-3DPCproducts

WHP6 - Database proposals and case studies

T6.1 - Marketplace for recycled materials from COW

T6.2 - Case studies

T16.3 - Analysis in terms of drcularity and costs

WP7 - Communication, dissemination and exploitation

T7.1 - Sientific progress presentations at biannual meeting D71 D71

T7 .2 - RecydeBIM dissemination and data management plan D72

T7.3 - Sientific Publications

T7 4 - RecydeBIM website and social networks D74

T7.5 - Public dissemination




Some work conducted
so far...
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IFC-based WEB FRAMEWORK

IFC

import
impor

t
t
t
t
t
t
t

‘

math

bld elems = []
present_classes =
elems_wo_pset_ids
present_elems_ids =
1st_text = []

for i
cl

if

)5

import {

range(len(bld_elems_classes)):
elems = ifc.by type(bld_elems_classes[i])

len(cl_elems) != o:
present_classes.append(bld_elems_classes[i])
bld elems.append(cl _elems)

s
Viewer,
XKTLoaderPlugin,
NavCubePlugin,
TreeViewPlugin
"./dist/xeokit

Viewer({
canvasI
transparent:

cameraControl = viewer.cameraControl;
SC viewer.scene;
cameraFlight = viewer.cameraFlight;

cameraControl.followPointer =
cameracontrol.doublePickFlyTo =

cameraFlight.duration = 1.0;
cameraFlight.fitFov = 25;

viewer.camera.eye = [-2.56, 8.38, 8.27];
viewer.camera.look [13.44, 3.31, -14.83];
viewer.camera.up = [0.10, 0.98, -0.14];




IFC-based WEB FRAMEWORK

9 RecycleBIM

MANUAL

UPLOAD & VIEW THE PROJECT

VALIDATE & SEND TO THE MARKET

LOG OUT

Upload your model (IFC file)

Choose File |No file chosen

[ UPLOAD |

Show the model

| 628e9bbc44b635.88352887

| SHOW THE MODEL |

- @ 0001
+ M lfcBeam
+ [ lfcBuildingElementProxy
+ @ IfcDoor
+ @ IlfcMember
+ M IfcPlate
+ [ IfcRailing
IfcRoof
+ [ lfcSite
+ @ lfcSlab
+ [ lfcStairFlight
+ @ IfcWall
+ @ IfcWindow

+
<]
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IFC-based WEB FRAMEWORK

19 RecycleBIM

MANUAL

UPLOAD & VIEW THE PROJECT

VALIDATE & SEND TO THE MARKET

LOG OouUT

Show the model (reference)

| 628e9bbc44b635.88352887 |
Validation

@ Check for missing Property sets
O Check for inconsistent arrays
O Show manually estimated elements
O Show elements that can be reused
[ SHOWTHEMODEL|RUN |

CHEK PROJECT LOCATION |

Project information
628e9bbc44b635.88352887 ‘

Type of building:

Year of construction:

1961-1990 v

Available documentation:

Link to available documentation ‘
Demolition start date:
I am informed and agree with:
- The elements that did not pass
validation will not be processed.
- The location of the project is correct.
- The model will be sent to the market
[ SEND THE DATA J

9 RecycleBIM

MANUAL

UPLOAD & VIEW THE PROJECT

VALIDATE & SEND TO THE MARKET

LOG OUT

Show the model (reference)
628e9bbc44b635.88352887 ‘
Validation

O Check for missing Property sets
@ Check for inconsistent arrays
O Show manually estimated elements
O Show elements that can be reused
[ SHOW THE MODEL | RUN |

CHEK PROJECT LOCATION ‘

Project information
628e9bbc44b635.88352887 ‘
Type of building:

Year of construction:

Before1919 v

Available documentation:

Link to available documentation |

Demolition start date:

O I am informed and agree with:

- The elements that did not pass
validation will not be processed.

- The location of the project is correct.
- The model will be sent to the market
[ SEND THE DATA |

1 *report (1).txt - Notepad -
File Edit Format View Help

“Ifcplate - 79 element(s). Circularity properties are filled: o%"
“NOTE: For the class IfcPlate 78 elements (99% ) have parent elements, 50% of them have Circularity properties”

“IfcRailing - 6 element(s). Circularity properties are filled: 34%"
“NOTE: For the class IfcRailing 6 elements (100% ) have parent elements, 34% of them have Circularity properties”

“IfcRoof - 1 element(s). Circularity properties are filled: 100%"
“Ifcslab - 1 element(s). Circularity properties are filled: 100%"

“Ifcstairflight - 3 element(s). Circularity properties are filled: %"
NOTE: For the class IfcStairflight 3 elements (100% ) have parent elements, 3a% of them have Circularity properties”

“Ifchall - 32 element(s). Circularity properties are filled: 72%"
“Ifchindow - 10 element(s). Circularity properties are filled: 100%"

“Ifcstair - 3 element(s). Circularity properties are filled: 34%"

<
n1,Col 1 100%  Unix (LF) UTF-8,

" report (2).txt - Notepad - [m]

File Edit Format View Help
"Ifcslab - inconsistency in array properties. GUID: 1XTuOS5VnCSBsOuzZvsrs9J.
Check values: concrete,steel | 2100 | 17_01_07"

"Ifcwall - inconsistency in array properties. GUID: 1XTuOS5VnCSBs9uzZvsrsSD.
Check values: concrete,steel | 2100 | 17_01_o7"
"IfcwWall - inconsistency in array properties. GUID: 1XTuOS5VnCSBsSOuzZvsrs32.
Check values: concrete,steel | 2100 | 17_01_o7"

The list of questioned elements:

"1XTu0S5VnCSBs9uzZvsrs9l™, "1XTu0S5VnCSBsOuZvsrssD™, "1XTu0S5VnCSBs9uzZvsrs32”

Ln1,Col 1 100%  Unix (LF) UTF-8
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IFC-based WEB FRAMEWORK

Projects

Project Building objects

Users

PK

PK

PK

D

usersName
usersEmail
usersUid
usersCompany
usersContact

usersPwd

FK

demolitionOperator
locationLatitude
locationLongitude
modelReferenceNumber
typeofBuilding
yearOfConstruction
availableDocumentation

demolitionStartDate

FK

modelReference

objectClass

typeName

declaredUnit
materialCompoundPerDeclaredUnit

declaredQuantityPerEPDUnit
materialQuantityPerDeclaredUnit

canBeRecycled
canBeReused
hasPotentialDanger
requiresindoorStorage
typeOfJoints

quantity
referencelnModel
documentation

procePerUnit

Server 127001 »

tabase: phpproject01 »

Table: projectbuildingobjects

MysoL

phpMyAdmin

| Browse

5%

N

3

¥ e s g

&

&

%

5 8 &

modelReference

6278fe33ce2516.61259953

62781e33ce2516.61259953

6278fe33ce2516.61259953

6278fe33ce25f6 61259953
6278fe33ce2516.61259953
62781e33ce2516.61259953
6278fe33ce2516.61259953

6278fe33ce2516.61259953

6278fe33ce2516.61259953

6278fe33ce2516.61259953

6278fe33ce2516.61259953
6278fe33ce25f6.61259953
6278fe33ce25f6.61259953

6278fe33ce2516.61259953

¥ Structure

objectClass

IfcBeam

IfcColumn

IfcColumn

IfcCovering
IfcCovering
IfcCovering

IfcCovering

IfcDoor

IfcDoor

IfcDoor

IfcRailing
IfcRailing
IfcSlab

IfcWall

L saL

4 Search ¥ Insert

typeName

UB-Universal
Beams:UB305x165x40
UC-Universal Columns-
Column:UC305x305x97
UC-Universal Columns-
Column:UC305x305x97
Floor:AK_Floor_Screed_60
Floor:AK_Floor_Screed_60
Floor:AK_Floor_Plywood_20
Floor:AK_Floor_Plywood_20
M_Single-Flush:0915 x
2134mm

M_Single-Flush:0813 x
2134mm

M_Single-Flush-0813 x
2134mm

Railing:1100mm
Railing:1100mm
Floor:AK_Floor_RC_150

Basic
WallFAK Wall RC 150

=+ Export |« Import Privileges f Operations ) Tracking 2= Triggers
Jnit erUnit materi rDeclareUnit i ityPerDecl

1.0 steel 30

m 10 steel 30

m 10 steel 30

m2 10 screed 50

m2 10 screed 50

m2 10 plywood 30

m2 1.0 plywood 30

pcs. 1.0 wood, iron 15,2

pcs 1.0 wood, iron 15,2

pcs 1.0 wood, iron 152
10 wood 20
10 wood 20

m3 1.0 concrete steel 2100

m3 1.0 concrete steel 2100
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Thank youl!

miguel.azenha@civil.uminho.pt

+351 93 840 4554
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