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INTRODUCCION /INTRODUCTION

El desarrollo urbano sostenible se centra principalmente en el cambio climatico y la conservacion de recursos, que se puede aplicar a la construccion de edificios,
comenzando con la produccion y transporte de materiales, continuando con las actividades de construccion y uso. Los desarrolladores son un factor crucial en el cambio de
sector ya que controlan la compra y puesta en marcha de productos de construccion. Los desarrolladores también pueden liderar la concienciacion medioambiental, o que
debe ir acompanado de un facil acceso a la informacion medioambiental. El acceso y valoraciéon de esta informacion se puede conseguir a través de herramientas
didacticas para técnicos, ingenieros y arquitectos. La pagina principal del sitio web oficial ( www.recoverind.eu ) se muestra en la Imagen 1, el circulo representa el principal
objetivo que debe abordar RecoverIND, en el sentido de las agujas del reloj desde arriba: innovacion en la ensefianza, industria, transporte de materiales, construccion,
residuos gestion, potencial de reciclaje y digitalizacion en el ciclo de vida de las naves industriales.

Sustainable urban development is mainly centered on climate change and re-source conservation, which can be applied to buildings construction, starting with the materials
production and transport, continuing with the construction activities and usage. Developers are a crucial in the change of the sector since they control purchasing and
commissioning of construction products. Developers can also lead environ-mental awareness, this need to be accompanied by an easy access to environmental information.
The access to and assessment of this information can be achieved through teaching tools for technicians, engineers and architects. The main page of the official website ,

, , : : , : : : : : : : : Image 1. Homepage with the
(www.recoverind.eu) is shown in Image 1, the circle represents the main objective to be tackle by RecoverIND, clockwise from top: teaching innovation, industry, material  rocoverIND website menu for

transport, construction, waste management, recycling potential and digitalization in the life cycle of industrial buildings. teaching tools

OBJETIVOS OBJETIVES

El principal objetivo del proyecto europeo RecoverIND, es la The main objective of the European project RecoverIND, funded in the

transferencia de conocimiento mediante la implementacion de Erasmus+ 2020 call, is the ftransfer of knowledge through the | METHODOLOGY

herramientas que permitan la rapida adquisicion de datos en el sector, implementation of training tools that allow the rapid acquisition of data '- e

con un amplio abanico de aplicaciones en la industria de la in the sector, with a wide range of applications in the construction L”r‘;'}'esgia' building /Wh t'\

construccion, rehabilitacion y eficiencia energética de edificios. Otro industry, renovation and energy efficiency of buildings. Another [’the pfoj'esct"";l

objetivo importante del proyecto es facilitar la evaluacion del ciclo de important objective of the project is to facilitate the evaluation of "-{npact?/"

vida de los edificios industriales e identificar mejores alternativas industrial buildings’ life cycle and identify better economic or ~— | ,,

econdmicas o ambientales. environmental alternatives. '_,dagénggse-_, y <LCA databases {__
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MATERIALES Y METODOS / MATERIALS AND METHODS -.quba;!,']t?{es_; Copecific Eco-labels(

La metodologia, Imagen 2, comienza con la recoleccion de datos genéricos y accesibles, de las bases de datos de costos de construccion y — | | “self-declarations]
. . . : ; . , - [EPDs

LCA. Cada elemento que forma parte del presupuesto del proyecto se evalua en términos de WF y CF, generando un “presupuesto ambiental”.

Finalmente, se definen encuestas que incluyen una nueva clasificacion de obras y caracteristicas constructivas en la provincia de Sevilla, y se F;’gﬁg‘?{nt Fgg';gf’i';t Cost

evaluan en su totalidad tres proyectos representativos (Tabla 2). La Imagen 3 resume la metodologia, que combina la clasificacion sistematica (WF) (€)

de costos de construccion de la obra con el impacto ambiental. Una vez calculado el volumen, se utilizan las densidades de los elementos segun -

el Catalogo de Soluciones Constructivas del Codigo Técnico de la Edificacion para calcular la masa, Tabla 1. Results

The methodology, Image 2, begins with the collection of generic and accessible data from the construction cost and LCA databases. Each element

that is part of the project budget is evaluated in terms of WF and CF, generating an “environmental budget”. Finally, surveys are defined that

include a new classification of works and construction characteristics in the province of Seville, and three representative projects are evaluated in

their entirety (Table 2). Image 3 summarises the methodology, which combines the construction cost system-atic classification of the work with the 7 H4eUe6U/4—4—FH—H—7b———7——-—-———
. : . : " : . . Image 2. Methodology for the inclusion of the WF (m3water) and CF (tCO2eq)

environmental impact. Once the volume is calculated, the elements’ densities according to the Catalogue of Construction Solutions of the ; \% oreen assessment of industrial projects.

Technical Building Code are used to calculate the mass, as shown in Table 1.

Table 1. Weight calculation of basic construction elements.

UC 07IGF00011 m? INCLINED ROOF WITH GALVANIZED PANEL

ACCD Cost nit Description Volume (m?3) ler;5|t3 W(ie(lght - % 9 Cost
ni m ) BCorAC  Total
code (€) R Y Z (kg (kg) S [ < cafggsc;ry ﬁggg u Resources employed Quantities (€to) c(:}:t
AG00100 10.86 m3 Gravel 1.00 1.00 1.00 1,784.00 1,784.000 2
CA80030 3.78 kg Steel triangular section mesh 1.00 1.00 1.00 1.00 1.000 & ATC00100 h MASONRY CREW 0.25 38.13 9.53
CH80200 157.08 m Light concrete-25 N/mm 1.00 1.00 1.00 2 549.25 2549.250 g QP00800 | m ! JOINT COVER FOR SANDWICH PANEL L 1.01 399 | 430 n |
FB80200 214 u Concrete block 50X20X25 cm 050 020 0.25 900.00 22.500 N -9 | 5 |
IE02600 443 m Copper wire 1x16 mm?2 HO7V-K(AS) 1.00 16.00 106 880.00 0.0144 g QP02000 | m? { SANDWICH PANEL WITH INSULATION 101 22.70 | 22.93 =
PA00500 1.71 Kg Acrylic paint 1.00 1.00 1.00 1.00 1.000 = = e 2
QP00800 3.99 m Sheet flashing for sandwich panel. Polyester 1.00 0.50 0.005 1,140.00 2.085 z 1st_Budget quantity 2nd_Objective quantity. Tranformation from §
QP02000 22.70 m? Sandwich panel 30mm polyester 100 1.00 0.03 1,223.64 36.709 = Inclined roof surface reference unit to kg of resources employed S
RA00300 0.17 u Soft solid colour tile 15x15 cm 0.15 0.15 0.01 2,300.00 0.518 2 4 e | 9
WWO00300 055 wu Special small material 0.10 0.005 0.005 8,004.65 0.020 = E T WF Factor S |
m O m. JOINT COVER (rn3/kg) . (m3/kg) 9 |
. : > RS 3 \ / < |
Table 2. Description of case studies. ] S 7 | . — 3 |
Project N1 Project N2 Project N3 q S 5% - \ Coefficient CF Factor =
[Localization o 2 Z | (kg/refunit) " tco,eqne)] {tCO,€0/kg) s
Municipality Carmona Alcala de Guadaira Mairena del Alcor i e i, ' * e | S |
Plastic Seville Seville Seville = e iy : o |
Community Los Alcores Los Alcores Los Alcores 2 m2. SANDWICH PANEL g |
Dimensions > L Cost 2 |
Floor area ¥m2) 673.88 464.45 787.90 e | " (€) oW
Number of floors 1 1 1 ; : o
Total height of building (m) 7.90 8.84 750 ACCD. Andalusian Construction Cost Database = |
Total width of building (m) 20.00 10.00 30.10 UC. Unit Cost WF. Water Footprint v
e |

Heavy slab, continuous trench, metal

structure, heavy enclosure executed on AC. Auxiliary Cost  CF. Carbon Footprint

Heavy slab, insulated footing, concrete Semi-heavy slab, piles, metal

Construcive fealutes it with concrets biocks and Sioping | S o Erosaslenciosireand © - siuclure, precast enciosure and T R O
Image 3. The industrial building unit is transformed into environmental impact per work unit.

RESULTADOS / RESULTS IMPACT BY CHAPTER'S PROJECT

Table 3. Economic and environmental evaluation of the case studies. g -
Nt Nz N3{Concrete N3 (Precas

Budget (€) 181,623 137,964 208,182 190,879 jf; s

Cost per floor area (€/m?) 230.52 297.05 308.93 283.25 ) —

Carbon footprint (tCO.,eq) 271.36 204.043 234.949 232,442 :E i . o0 %

Carbon footprint (tCO,eq/m?) 0.34 0.44 0.349 0.35 £ i oe £

Water footprint (m?) 8,423 6,778 7,407 7,62 - 2 B

Water footprint (m3/m2) 10.69 14.60 10.992 11.30 L3 = ~ 0,04

CDW (t total) 39,399 29,79 37,870 34,39 1 =

CDW (t total/m?) 50.01 64.15 56.198 50.97 05 I I . o

% Recyclability of raw materials 64.15 64.12 34.89 64,31 o - — - o

O/O RecyCIablllty Of CDW 4988 49 1 9 4958 49’37 Eﬂi-..‘_l-%i"frl FQUEI{I;:-';:T_E}N I:':Ilr;ﬁp".:::::.HTEF{ STHE;.‘III:E;LIRE EG?.-.:,-:(-_?F;_‘:,:IEH CO7.: RCHOF —_— &I.:L'ﬂii._:“ﬂ:-ua C10. FERNISHED EILHPCEL]fR? - C12. GLASS C13 PAINT

Total working hours 3,618 2,972 3,336 3,095 SAFETY

Total machine working hours 354.72 383.35 148.74 208.35 WAL CEWEMINE T mET mEmIHL AN m Emaa

Image 4. Carbon and water footprint of case studies per chapter of the classification system.

Conclusiones Conclusions

. Se propone una metodologia estructurada y sencilla para la evaluacion de la construccion de
edificios industriales. El analisis comienza con la evaluacion de las construcciones tipicas o
mas representativas del area de estudio. Se propone una encuesta para la recoleccion de datos
basada en la clasificacion de costos de construccion. Todo esto permite una facil comparacion
con otro tipo de edificios. Sin embargo, no siempre el material mas consumido es también el
mas impactante. Ese es el caso de piedras y agregados en términos de CF. Ademas, los
materiales de bajo consumo, como la familia de los plasticos, tienen un alto WF. Los materiales
de mayor impacto en los indicadores CF y WF son el cemento y el hormigdon, como se
esperaba. La segunda es la familia de metales y aleaciones, que se utiliza no solo en la
estructura sino también en la cubierta y las instalaciones.

. Debido al alto potencial de reciclaje identificado, se promovera que las obras futuras incluyan la
evaluacion del ciclo de vida del edificio y su potencial de reciclaje / reutilizacion, ya que estos
edificios tienen una vida util corta de 35 anos segun la legislacion espafnola. La evaluacion
también se puede implantar en el trabajo futuro en BIM.

. A structured and straightforward methodology is proposed for the evaluation of industrial
buildings construction. The analysis starts with the evaluation of typical or most representative
constructions in the area of study. A survey is proposed for the data collection based on
construction cost classification. All this allows an easy comparison with other types of buildings.
However, not always the most consumed material is also the most impacting. That is the case of
stones an aggregates in terms of CF. Also, materials with a low consumption, such as the
plastics family, has a high WF. The most impacting materials in both CF and WF indicators are
cement and concrete, as expected. The second one is the family of metals and alloys, used not
only in the structure but also in the roof and installations.

. Due to the identified high recycling potential, it shall be promoted that future works include the
evaluation of the building’s life cycle and its recycling/reusing potential, since these buildings
have a short service life of 35 years according to Spanish legislation. The assessment can also
be implanted in future work in building information modelling.
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