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Abstract. The circular economy is an economic model of production and consumption that involves reusing, repairing, restoring, and recycling materials after their useful life. The use of waste as raw materials is one of the actions to establish this model in
companies to achieve emissions at zero or neutral cost. The European prefabricated directives promote the implementation of a series of voluntary sustainability actions such as: the reduction of waste to be sent to landfill, the increase of additions to cement
of at least 25%, an increase of 25% in the proportion of recycled aggregates to be used and reduction or recycling of water consumption, all for the benefit of reducing CO,.This work exposes a real example of a company of prefabricated structural elements

of construction applying the previous actions, incorporating a waste centre for its own and external use, where the waste materials are given a second life generating a new concrete. This new recycled concrete is designed with the substitution of natural
aggregates for recycled aggregates in different proportions, even up to 100%, using recycled additions to the cement, using recycled water from the concreting plant itself in its process. The sustainable eco-concrete resulting from HR-30 and HR-45
istance, self-compacting, is mechanically characterized and incorporated into the prefabricated elements tested also in prototypes against bending, shear and deformation stresses

P MATERIAL PRODUCTS WITHOUT OUTPUT REMAINS MANUFACTURE To be able to produce the RCA, the precast plant must have the necessary equipment to crush these elements (e.g.,
OBJETIVES Utilitation low jaw crusher) and the required space to collect both the RCA obtained and the rejected elements themselves, until
their crushing. When this is not possible, an appropriate solution may be to treat this waste in a recycling plant, as
long as it can be guaranteed that there will be no crossed contamination, and the lack of pollutants, inherent to this
RCA from prefabricated elements, is preserved.

IfRCA is produced and consumed in the same factory, two main benefits are then obtained: high sustainability of the
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The use of recycled aggregates manages to capture 181% more carbon dioxide from the atmosphere compared to the use of natural
aggregates
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Fig. 157 Different components of a concrete plant: (A) storage silos; (B) concrote mixer;
(C) ik ous rails for concrete wansport

The concrete plants of the precast companies are fully automatic and can
produce simultaneously between 1 and 5Sm3 of SCC in the same mixer machine
The facilities are huge, as can be seen in Fig. 15.7, unlike the concrete mixers
traditionally used in construction sites, with a maximum capacity of 0.1-0.2m3
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mechanical behavior and durabili

The addition of RCA reduces the density of concrete, being
this decrease proportional to the amount of RCA. The lower
wie ratio, the higher density and the greater RCA percentage,
the lower density (Boudali et al., 2016; Fiol et al., 2018).

The macroporosity resulting from the study of the TAC,  The simulation of the concretes studied against accelerated
are adequate values for a new Ex increasing for ion resulted in depths much lower than those obtained by 1eang of scanning electron microscopy (SEM) on two samples
the concrete with 100% substitution due to the greater ~ other concretes with RA from other sources or with traditional tested for compression, of the Eco-concretes HR-45-0% (Control)
friction of the AR, they retain a greater amount of air, in  Vibrated conereting. The cstimation of the uscful life showed very g [{R-45-100%,

addition to the pores originally included in the AR~ favorable values and therefore in accordance with the quality to
which the precast element should be required

A study of the microstructure of the concrete is carried out, by
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FULL-SCALE STRUCTURALS ELEMENTS An experimental campaign is reported that was conducted in collaboration with a precast concrete building-component manufacturer. The objective was to verify that Self-Compacting Eco- Concrete (SC!
P paigt P Iy g p: ) Y \p: g
with the requirements of the precast-concrete manufacturer for structural building use. To do so, scaled beams (12x24x180 cm and 24x24x130 cm) produced with that SCC mix were subjected to bending, shear-bending, shear, and long-term-deflection
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