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OBJECTIVES

* Development of a new Lightweight Concrete (LC) using an Ethyl-Vinyl Acetate (EVVA) waste from the footwear industry;

 Evaluation of the influence of the EVA content (replacing natural aggregates) and its particle size on concrete density,
workability and compressive strength.

CONTEXT OF THE WORK RESULTS AND DISCUSSION
The footwear Industry plays an essential role in the Portuguese economy since it Table 1: Properties of the raw materials used in Lightweight Concrete.
mobilizes almost 1500 companies, and it generates approximately 40000 jobs. To . .
keep competitive, the cluster should keep investing in creativity and mastering of Components Cement F“zg /S;;“d Szi;dzgﬁ) LECA®S mmEVA pmEVA
the entire production process, including the product life cycle, in order to add e epe— 10 > 69 > € T Y7L o
value in each phase. Bulk density [kem?]  1150.0 16022 17356  430.0 241.1 268.0
Ethylene-vinyl acetate (EVA) Is one of the most used polymers in the footwear *determined by helium pycnometry.
Industry, due to its low price, suitable mechanical properties and its ability to be
processed In different forms (e.g., foam). However, since it Is a non-biodegradable o I ; : T _wo | [ 1 ; : ]
plastic, EVA wastes generate a critical environmental concern that demands £ w09 : j:
sustainable solutions. B | Il L1 || nm m = |

> 800 5 S - g . 2 150 g 3 :
MATERIALS AND METHODS S |
* Cement (Secil, Portland cement, CEM I, 42.5 R, Macieira-Liz); . P /o oA
 Water (Porto public water supply network); Polymer EVA content (i) % e plymer EVA oot (1) 6] e
» Natural aggregates: fine sand (0/2), medium sand (0/4) and LECA® S; Fig. 1: Dry density of the LC as a function of Fig. 2: Workability of the LC as a function of
* EVA polymer foam (waste). EVA content and granulometry (mm and pm). EVA content and granulometry (mm and pm).
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\—Y—’ Fig. 3: Compressive strength of the LC as a function
of EVA content and granulometry (mm and pm).
Control Lightweight EVA incorporated in NP EN 12390-3:2011
Concrete VS Lightweight Concrete

* Increase of EVA content leads to a decrease of dry density of the LC
l l of 18% for mm EVA and 15% for um EVA (50% EVA replacement);
. N\ )  Presence of EVA, mainly micrometric, causes a decrease of
Mass trace (cement : fine sand : . .
medium sand : LECA® S : water) Replaces 25% and 50% (v/v) of fine workability: 2% and 42% for mm EVA and um EVA, respectively
with 1% FM735 sand (0/2) (50% EVA replacement);
1:2.75:0.82:0.44:0.53 « Compressive strength decreases with increasing EVA content, being
\ N\ / attenuated with micrometric EVA: 50% and 45% for mm and pum
NP EN 12350-1:2009 EVA, respectively (50% EVA replacement at 28 days).
CONCLUSIONS

* The presence of EVA waste in concrete translates in a lighter concrete, with lower workability and inferior compression strength;

* Experiments with 2 mm EVA + % um EVA proved to be a good strategy when working with the incorporation of polymeric waste, since it
allows to achieve a good balance between concrete properties and polymer processing costs.
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