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PRODUCTS

The main results of the project are:

Ol1. Establishment of common learning outcomes on clay placing methods, Life Cycle
Assessment (LCA) and relative regulations.

0O2. BIMclay Multimedia Materials. New Interactive BIM-Learning methods.

O3. Online Resource Centre (ORC) of BIMclay.
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BIMclay
O1./ESTABLISHMENT OF

COMMON LEARNING OUTCOMES

ON CLAY PLACING METHODS,

LIFE CYCLE ANALYSIS (LCA) AND

RELATIVE REGULATIONS.

O1/Al1l. Comparative study on the
normative for placing the clay products.

01/A2. Methods and procedures used for
placing clay products.

01/A3. Comparative study on Life Cycle
Analysis (LCA) of clay products in the
participant countries.

01/AA4. Report on the results of workshop
in (Coimbra, Portugal).

O1/A5. Clay Placing Course Curriculum
based on ecological challenges and BIM
technologies.

www.bimclay.eu

Co-funded by the
Erasmus+ Programme
of the European Union

SPANISH REGULATION REGARDING CLAY PLACING
METHODS
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REAL DECRETO 314/2006, de 17 de marzo, por
el gue se aprueba el Codigo Técnico de la
Edificacidn.

ROYAL DECREE 314/2006, of March 17, which approves
the Technical Building Code

UME-EN 15037-3:2010+A1:2011. Productos
prefabricados de hormigdn. Sistemas de forjado de
vigueta y bovedilla. Parte 3: Bovedillas de arcilla
cocida.

UME-EN 15037-3:2010+A1:2011. Precast concrete

products - Beam-and-block flaor, systems - Part 3: Clay
blocks

UNE 67041:1988. Tableros cerdmicos de arcilla
cocida para cubiertas. Designacion y
especificaciones.

UNE 67041:1582. Geramic slabs of burned clay for
covering. Designation and technical characteristics.

UNE-EN 1304:2014, Tejas y piezas auxiliares de
arcilla cocida. Definiciones y especificaciones de

producto.

UNE-EN 1304:2014. Clay roafing tiles and fittings -
Product definitions and specifications.

UNE-EN 771-1:20114+A1:2016. Especificaciones de
piezas para fabrica de albanileria. Parte 1: Piezas de
arcilla cocida.

UNE-EN 771-1:2011+A1:2016. Specification for masanry,
ynits - bart 1- Clay. masonry, units:

UNE-EN 845-1:2014. Especificacidn de componentes
auxiliares para fabricas de albafiileria. Parte 1:
Llaves, amarres, estribos y ménsulas.

UNE-EN 845-1:2014. Sgecification for ancillary
sompenents for masenry - Part.1: Wall ties, tension
straps, hangers and brackets

UNE-EN 1344:2015. Adoguines de arcilla cocida.
Especificaciones y métodos de ensayo.

UNE-EN 1344:2015. Clay pavers - Requirements and test
methoss

UNE-EN 14411:2013. Baldosas ceramicas.
Definiciones, clasificacién, caracteristicas, evaluacion
de la conformidad y marcado.

UNE-EN 14411:2013. Geramig tiles - Definitions,
classificatian, characteristics, evalyation of conformity
and marking.

UNE-EN 14411:2016. Baldosas cerdmicas.
Definiciones, clasificacién, caracteristicas, evaluacién
y verificacion de la constancia de las prestaciones, v
marcado.

UNE-EN 14411:2016. Geramic tiles - Definition,
classification, charastaristics, assessment and
verification.of canstancy of performance and marking.
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Cycle Assessment (LCA) and relative regulations.
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OLl. Establishment of common learning outcomes on clay placing methods, Life
Cycle Assessment (LCA) and relative regulations.

TASK IO1/A2 B

BIM
1. INTRODUCCIORN 4. PROCESO DE EJECUCION
1. &ntecedentes 1. Preparacion del soporte

El soporte de |astejasestara formado por elementoslinedesgue ofrezcen un plano fisico que

El proyedto BiMday nace con el propdsito de pradudr v desarrallar matetiales didadicos )
nroy ¥ Arop P v sustente la ejecucion en seco dela cubierta, losdenominadosrastreles.

basados enlametadologia BiM, gue aborden losretosreladonados conel &nélisis de Cida
deMida(ACY)de losproductosde ardlla, para gue sirven de base formativa para
profesionales del sector cerdmico. Para ello, es necesario definir y recopiler |05 sisemss de
gjecuciony métados de colocadidn més adecuados para produdtosdearcilla.

Paralograr laplaneidad requerida, setendréespedid cuidado en el momento deejecudidn y
acabado deltablero, no admitiéndose variaciones supetioresa 3 cm conrespedo al plano
tedrico.
La primeratares del prroyecto B\Mclay O, Estabkcimbento de resulados de aprendizaf

sobve G de avcila, Andlisls de Cicl de \iida (A0 y
hovmatiad' engloba una setie detareas esped ﬂc:asentre las gue enconframos |& elaboracion
deesteinforme.

Esteinforme de buenas pradicasabordael establecimiento de hakilidades y competendias,
asi como la definicidn delosprocesos de ejecudidn més sodenibles y respetuosos con el
medio ambients

El presente infanne "Froce so de colbcaciin de tef en secd” abordala ejecucion del proceso
conaructivo de una cubierta por fjacon en seco de tejasmixtas.

2. Definicidn y tipologia de cubieras segun fjacidn de tejas

Fuente: Tejas Borja. Hispalit.

En funcidn del tipode fijacion de lastejss, las cubietas son clasifcablesen:

. . 2. Marcado de la posicidn de la ldmina impermeable-transpirable
Cubierta tradicional, caracter zadapor |2 Utilizacion de mortero coma medio de fijacidn. EI ARREgegiapesEan gt DEMMELSE-ToNS. 18
principalinconveniente deestatipologia de cubiertas es queno pemmiten lamicroventilacidn
bajo lastejas, [0 que pusde o casionsr condensaciones y problemas de helsdicidad.

Posibles efectos adversos en cukienas contejas cerdmicas por falts de microventiiac ro

LAMINA IMPERMERBLE-TRANSPIRABLE
PRRLIT CEESTRAN .

Fuente: Tejas Borja. Hepalit.

Fuente: Hispayt.
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OLl. Establishment of common learning outcomes on clay placing methods, Life
Cycle Assessment (LCA) and relative regulations.
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LIFE CYCLE ANALYIE (LCA) OF CLAY PRODUCTE. K 01,23, COMPARATIVE STUDY ON LIFE CYCLE ANALTRE {LCA) OF CLAY PRODUCTE

INTRODUCTION

“Growing concemn and environmenial reguiation, coupled with the
i ing ir and pr of public opinion, progressively raise the
‘question of the energy and i of . i i il
on the agenda of building construction, as well as the materials used in their
construction and their Relation with the surrounding space”™ (CTCV, 2012).

TAS K 01 A3 In this tasks 01.A3, a comparative study report about the existing Life Cycle
- - Analysis related to clay products, as well as placing these products in
‘construction sites in the partner countries and EU has been developed.
This comparative study is focused on Envi Product D
(EPD) of construction of the participant countnies. Currently, there are products
with its il ion, ie a which reports on
environmental impacts, such as kilograms of CO2 equivalents generated in the

COM PA RAT IVE STU DY 0 N L I F E manufacturing process of the products of ceramic sector. This document covers

all phases through which passes a product, from extraction of the raw material

CYCLE ASSESSMENT (LCA) OF with which it is manufactured unfil the product is completely finished.
CLAY PRODUCTS

In summary, this task will compile the EPDs of the previous materials used
in the multimedia materials of the project and analyse the basic data that will be
used in the interactive tool (103) (CO2 emissions, ecological and carbon footprint,
etc.). All partners of the BIMclay project have participated in this report.

The results of this comparative study will be collected focused on its
implementation in the BIMclay Multimedia Cards.

1. ENVIRONMENTAL PRODUCT DECLARATION (EPD)

The ecolabel allows for affiming the pesitive environmental performance of
a product. Therefore, these ecolabels are awarded to products with lower
environmental impact accounting for their life cycle. There are three types:
ecolabel type I, environmental seli-declarations (type 1) and environmental
product i {I1). The first are voluntary that affirm
the least environmental impact of a product, the next, the manufacturer performs
it with or without certification of a competent authority, and the latest are verified

o and they establish the environmental behaviour of the product.
Institute of
APlcER 0 H_l_.S PA LYT ( Entrepreneurship In general, the ecolabels assess such aspects as: extraction and selection
e~ CTCV el . i N.rfﬂ.:ﬂ","uf:}:,..m. Development. of raw material, production process (power consumption, water usage and
Gordro 1
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Ol. Establlshment of common Iearnlng outcomes on clay placmg methods, L|fe

Cycle Assessment (LCA) and relative regulatlons

- Co-funded by the agio2

S SECToR AT SUeFoRT O S AP i the Edoop i A SECTCR WT » of the European Union
Emmwm‘sﬁ Education and Vocatonal Training Stratsgic Parinsranipe
ions reflected in the 21 questionnaires, which have been

4. CONCLUSIONS

() 0 " Institute of
APICER mseavr (K Entreprencursiip
H
s CTCV o s, o gl Development
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OLl. Establishment of common learning outcomes on clay placing methods, Life
Cycle Assessment (LCA) and relative regulations.

Co-fundd by the

"
E ™ Co-funded by the

BIMclay Erasmus+ Programme auamow —
TASK I01/A5 s o

Tamo - 0LOGCAL CHALLEW o
o D e . TASK OUAR. GLAY PLACING COURSE CUSRICULLIM BASED) ON BCOLOGICAL CHALLENGES AND B TECHUOLOGIES

5. Contents
TEACHING GUIDE — -
available. of
legislati and inability in i = and i
i impacts. Life oycle analysis of ceramio
products. BIM ies and ioati in the o sector.
Task O1/A5
52 amme
Clay Placing Course Curriculum based )
_ UNIT 1. Introduction
on Ecological challenges and BIM R o b sutsinability. £
technologies 1.2 Regulatory context of sustai and emvi quality.
1.3 ion to i analysis in
14 s ity in the io seotor:
1.5 Status of the level of ion of il

BLOCK II: SUSTAINABILITY IN CONSTRUCTION WITH CERAMIC PROBUCT
UNIT 2. Life cysle analysis (LCA)

2.1 Definition and soope.

2.2 Normative frame of reference for LCA.

B' MCla 2.3 Definition and presentation of the different phases of an LCA.
2.4 Application to the ceramic sector.
2.5 LCA examples.

UNIT 3. Materials
3.1 Manufactured materials and raw materials.

3.2 European Produats Directive.

APICERO o&?msmvr (ﬂ" S b 53 Emromenta b snd Sl Pt Oectarations (0]

Denvelopment

Ca freteny zacior Canra nlaa [T Asceiacién
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02. BiIMclay MULTIMEDIA MATERIALS.
NEW INTERACTIVE BIM-LEARNING
METHODS
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Graphic multimedia material on how to place the most common

OZ/A]" IT prod uction of BI MClay clay products in an ecological way.
Multimedia Cards.

02/A2. Pedagogical and implementation
of IT improvements of BlMclay
Multimedia Cards.

02/A3. Technical test and implementation
of IT improvements of BlIMclay
Multimedia Cards.

02/A4. Report on the results
International Seminar in Madrid (Spain)
on new interactive methods BIM-learning APICERo :

. poempnme i CTCY
applied to sector of clay products.

B institute of
~ " Entrepreneurship
88 Development

Co-funded by the
Erasmus+ Programme
of the European Union

www.bimclay.eu

©BIMclay - 2018
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O2. BIMclay Multimedia Materials. New Interactive BIM-Learning methods.
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TASK 102/A1 PRODUCT APPLICATION SYSTEM

Roof tfiles flat or curved (dry application)

2. Roof tiles mixed: Placing with mortar

3. Construction of walls of small format bricks
and prefabricated ceramic and plaster
panel

—
.

Ceramic roofing ftiles

Brick 4, Construction of large format hollow brick
walls and prefabricated ceramic and
plaster panel

Facing brick 5. Venﬁlo’req facades

6. Non-venfilated facades

/. Floor tiling

8. Renovation floor tiling
Ceramic tiles 9. Floating floor

10. Mosaic

11. External walls tiling (ventilated)
Paver 12. Pavers on sand bed. 13
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E Autodesk Revit 2017 - Proyecto RdSeca 03 v2017 - Vista 3D: {3D} » |Escriba patabra clave o frase |68 & % 2 miciarsesion - X (@ - = X
Arquitectura  Estructura  Instalaciones  Insertar  Anotar  Analizar Masay emplazamiento  Colaborar Vista Gestionar = Complementos = Modificar
b | @ K B
Modificarl | Glue Clash Equipment | ConvertRFA About Formit 360 B|MC|ay
Pinpoint Properties | to Formit 360
Seleccionar v
BIM PRODUCT APPLICATION SYSTEM
”f",jt"; "e(f";“)““ “| CLASSIFICATION
= Planosdeplanta’ (FAM"_IES)
A. CIMENTACIO
Bisqre : . . 1. Roof tiles flat or curved (dry application).
ol ROOF Ceramic roofing files : : : ( Y PP )
5 2. Roof files mixed: Placing with mortar.
R 3. Construction of walls of small format bricks
ot and prefabricated ceramic and plaster
: Alz(a?:j?))s(Alzadon Brick pOnel.
i 4. Construction of large format hollow brick
. ' ARCHITECTURAL walls and prefabricated ceramic and
5 Leyendas
3 Tal‘:/)lasde planificac WALLS D|C]S'I'er pClﬂeL
= Planos (todo) . . .
- - i romb facing brick 5. Ventilated facades (Facing bricks)
ano de plar . . .
1055 oo o 6. Non-ventilated facades (Facing bricks)
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IMPACTO AMBIENTAL DE ELEMENTOS DE ARCILLA COCIDA Y CERAMICA

GWP Potencial de calentamiento global (Fase A to Fase D)

NUMBER kg CO2 eq

ODP Potencial de agotamiento de la capa de ozono estratosférico (Fase A to Fase D)

NUMBER kg CFC-11 eq

AP Potencial de acidificacion del suelo y de los recursos de agua (Fase A to Fase D)
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EP Potencial de eutrofizacion (Fase A to Fase D)

NUMBER kg (PO4)3- eq

POCP Potencial de formacién de ozono troposférico (Fase A to Fase D)

NUMBER kg etileno eq
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Imagen de tipo

Mota clave

CODE

Modelo

Fabricante

Comentarios de tipo

URL

www.bimclay.eu/EXAMPLE

Aceptar

| | Cancelar

Aplicar

Cargar...

Duplicar... |

Aceptar | | Cancelar | Aplicar

w A N BT


http://www.bimclay.eu/

IMPROVE TECHNIFICATION AND LCA QUALIFICATION OF WORKERS

BIMclay

IN CERAMIC SECTOR WITH THE SUPPORT OF BIM APPLICATIONS

Co-funded by the
Erasmus+ Progra
of the European

Propiedades de tipo x| .
O2. Bl .. pissessamsvus o . mamem [IVE BIM-Learning
Tipo:  |Ventilated facades (Facing brick) v Duplicar...
TASK e
—
Coeficiente de transferencia de calor (U) 0.8333 W/(m2K
Resistencia térmica (R) 1.2000 (m* -K],fw
Masa térmica 0.00 kJ/K
Absortancia 0.700000
Aspereza 3

IMPACTO AMBIENTAL DE ELEMENTOS DE ARCILLA COCIDA Y CERAMICA

GWP Potencial de calentamiento global (Fase A to Fase D)

NUMBER kg CO2 eq

ODP Potencial de agotamiento de la capa de ozono estratosférico (Fase A to Fase D)

NUMBER kg CFC-11 eq

AP Potencial de acidificacion del suelo y de los recursos de agua (Fase A to Fase D)

NUMBER kg SO2 eq

EP Potencial de eutrofizacion (Fase A to Fase D)

NUMBER kg (PO4)3- eq

POCP Potencial de formacién de ozono troposférico (Fase A to Fase D)

NUMBER kg etileno eq

ADPE Potencial de agotamiento (...) recursos no fésiles (elementos) (Fase A to Fase D)

NUMBER kg Sb eq

ADPF Potencial de agotamiento (...) recursos fésiles (combustibles fésiles) (F.A to F.D)

NUMBER MJ

Imagen de tipo

Mota clave

CODE

Modelo

Fabricante

Comentarios de tipo

URL

www.bimclay.eu/EXAMPLE

Aceptar

| | Cancelar

Aplicar

Aceptar | | Cancelar | Aplicar

=S S AR L )


http://www.bimclay.eu/

Co-funded by the
Erasmus+ Programme
of the European Union

IMPROVE TECHNIFICATION AND LCA QUALIFICATION OF WORKERS
IN CERAMIC SECTOR WITH THE SUPPORT OF BIM APPLICATIONS

BIMclay

O2. BIMclay Multimedia Materials. NeV avw

BIMclay. IMPROVE TECHNIFICATION AND LCA
QUALIFICATION OF WORKERS IN CERAMIC SECTOR

TASK 102/A2. BlMclay tool. BIfE  ymmeserom o areLcaToNs

. Autodesk Revit 2017 - Proyecto RdSeca 03 v|
. [ =
2 i
b | @ s B &

Modificarl | Glue Clash Equipment  ConvertRFA About Formit 360 BIMC'ay
Pinpoint Properties | to Formit 3607

Seleccionar v BIM 360 | Formit 360 Converter _

Navegador de proyectos - Proyecto RdSeca 03 v... X

=10, Vistas (todo)
= Planos de planta
A. CIMENTACION
B. SOTANO
C. COTA TERRENO
Copia de D. PLANTA BAJA
D. PLANTA BAJA
E. CUBIERTA
Planimetria general
Planos de techo
= Vistas 3D
{3D}
= Alzados (Alzado 1)
Este
Norte
Oeste
Sur
Leyendas
3 Tablas de planificacion/Cantidades
=-E Planos (todo)
= A104 - Sin nombre
[3 Plano de planta: D. PLANTA BAJA
A105 - Sin nombre
2] Familias
[@] Grupos
=2 Vlinculos de Revit

BT GmHEEBY ¢ M & & <

Propiedades | Navegador de proyectos - Proyect...

Clic para seleccionar, TAB para alternar, CTRL para afiadir y MAYUS para anular una seleccion. i &0

1:100

M Modelo base P, = o S NI



BIMclay

IMPROVE TECHNIFICATION AND LCA QUALIFICATION OF WORKERS

IN CERAMIC SECTOR WITH THE SUPPORT OF BIM APPLICATIONS

Co-funded by the
Erasmus+ Programme
of the European Union

BIMclay tool

BIMclay

.

BIMclay. IMPROVE TECHNIFICATION AND LCA
QUALIFICATION OF WORKERS IN CERAMIC SECTOR
WITH THE SUPPORT OF BIM APPLICATIONS

2017-1-PT01-KA202-035955

Wall E Roof

Floor

Co-funded by the
Erasmus+ Programme
of the European Union

o BIM OBJECTS USED IN THE PROJECT*
Selecci L* H* M* **Factor de GWP obp AP EP POCP ADPE ADPF MF
FAMILY | NAME iy m2 IN THE PROJECT
m | m | kg [ conversidnam2 kg CO2 eq kg CO2 eq kgCO2eq | kgCO2eq | kgCO2eq | kgCO2eq | kgCO2eq ke
Navegad Wall Ventilated facades (Facing brick). A-D Phases
.B g Resultado de la .
L Facing brick m m kg formula** m2 drawn in the project | m2xGWP/m2 m2x0DP/m2 m2xAP/m2 m2xEP/m2 m2xPOCP/m2 m2xADPE/m2 m2xADPF/m2 m2xMFR
=]
Resultado de la i )
Brick m m kg formula** m2 drawn in the project | m2xGWP/m2 m2x0DP/m2 m2xAP/m2 m2xEP/m2 m2xPOCP/m2 m2xADPE/m2 m2xADPF/m2 m2xMFR|
Floor Ceramic tiles. A-D Phases (Another EXAMPLE)
Ceramic tiles B k| kokk A m2 drawn in the project | m2xGWP/m2 m2x0DP/m2 m2xAP/m2 m2xEP/m2 m2xPOCP/m2 m2xADPE/m2 m2xADPF/m2 m2xMFR
TOTAL. A-D Phases I GWP z0DP I AP I EP % POCP I ADPE I ADPF Z MFR
fal *L: dimension de la longitud de la pieza en metros; H: dimensidn de altura de la pieza en metros; M: masa de la pieza en kg.
**Factor de conversion:
=] Ladrillos y bloques cerdmicos para revestir: https://www.aenor.com/Producto_DAP_pdf/GlobalEPD_008 006 ESP.pdf

21§
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®

Ladrillos ceramicos cara vista: https://www.aenor.com/Producto_DAP_pdf/GlobalEPD_008 004 ESP.pdf
...otros enlaces de EPDs...

** |t is not necessary for the calculation
***Estimation for 50 years
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FAMILY | NAME iy m2 IN THE PROJECT
m | m | kg [ conversidnam2 kg CO2 eq kg CO2 eq kgCO2eq | kgCO2eq | kgCO2eq | kgCO2eq | kgCO2eq ke
Navegad Wall Ventilated facades (Facing brick). A-D Phases
.B g Resultado de la .
b Facing brick m m kg formula** m2 drawn in the project | m2xGWP/m2 m2x0DP/m2 m2xAP/m2 m2xEP/m2 m2xPOCP/m2 m2xADPE/m2 m2xADPF/m2 m2xMFR
=]
Resultado de la i )
Brick m m kg formula** m2 drawn in the project | m2xGWP/m2 m2x0DP/m2 m2xAP/m2 m2xEP/m2 m2xPOCP/m2 m2xADPE/m2 m2xADPF/m2 m2xMFR|
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Ceramic tiles B Kk x | Kk x | A m2 drawn in the project | m2xGWP/m2 m2x0DP/m2 m2xAP/m2 m2xEP/m2 m2xPOCP/m2 m2xADPE/m2 m2xADPF/m2 m2xMFR
TOTAL. A-D Phases I GWP z0DP I AP I EP % POCP I ADPE I ADPF Z MFR
fal *L: dimension de la longitud de la pieza en metros; H: dimensidn de altura de la pieza en metros; M: masa de la pieza en kg.
**Factor de conversion:
=] Ladrillos y bloques cerdmicos para revestir: https://www.aenor.com/Producto_DAP_pdf/GlobalEPD_008 006 ESP.pdf
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***Estimation for 50 years
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Navegaq Wall Resultado de la
o @ Facing brick formula®™® m2 drawn in the project | m2xGWP/m2 m2x0DP/m2
i Resultado de la
Brick B f:rmula" m2 drawn in the project | m2xGWP/m2 m2x0DP/m2
Floor
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hog BIM OBJECTS USED IN THE PROJECT*
Selecci L* H* m* **Factor de GWP obp AP EP POCP ADPE ADPF MF
FAMILY | NAME P m2 IN THE PROJECT
m | m | kg [ conversidnam2 kg CO2 eq kg CO2 eq kgCO2eq | kgCO2eq | kgCO2eq | kgCO2eq | kgCO2eq ke
Navegad Wall Ventilated facades (Facing brick). A-D Phases
i-B g Resultado de la .
b Facing brick m m kg formula** m2 drawn in the project | m2xGWP/m2 m2x0DP/m2 m2xAP/m2 m2xEP/m2 m2xPOCP/m2 m2xADPE/m2 m2xADPF/m2 m2xMFR
=]
Resultado de la i )
Brick m m kg formula** m2 drawn in the project | m2xGWP/m2 m2x0DP/m2 m2xAP/m2 m2xEP/m2 m2xPOCP/m2 m2xADPE/m2 m2xADPF/m2 m2xMFR|
Floor Ceramic tiles. A-D Phases (Another EXAMPLE)
Ceramic tiles B k| kokk A m2 drawn in the project | m2xGWP/m2 m2x0DP/m2 m2xAP/m2 m2xEP/m2 m2xPOCP/m2 m2xADPE/m2 m2xADPF/m2 m2xMFR
TOTAL. A-D Phases I GWP z0DP I AP I EP % POCP I ADPE I ADPF Z MFR
fal *L: dimension de la longitud de la pieza en metros; H: dimensidn de altura de la pieza en metros; M: masa de la pieza en kg.
**Factor de conversion:
=] Ladrillos y bloques cerdmicos para revestir: https://www.aenor.com/Producto_DAP_pdf/GlobalEPD_008 006 ESP.pdf

Ladrillos ceramicos cara vista: https://www.aenor.com/Producto_DAP_pdf/GlobalEPD_008 004 ESP.pdf

...otros enlaces de EPDs...

** |t is not necessary for the calculation
***Estimation for 50 years
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implementation: environment
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> Documents
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Thank you for your attention!

See you soon in
www.bimclay.eu !!!

David.caparros@ctmarmol.es
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