Edit

Ano 2022




[ Atena

Ano 2022



Editora chefe
Prof? Dr® Antonella Carvalho de Oliveira
Editora executiva
Natalia Oliveira
Assistente editorial
Flavia Roberta Bardo
Bibliotecaria
Janaina Ramos
Projeto grafico
Camila Alves de Cremo
Daphynny Pamplona
Gabriel Motomu Teshima 2022 by Atena Editora
Luiza Alves Batista  Copyright © Atena Editora
Natalia Sandrini de Azevedo  Copyright do texto © 2022 Os autores
Imagens da capa Copyright da edicao © 2022 Atena Editora
iStock Direitos para esta edicdo cedidos a Atena
Edicdo de arte  Editora pelos autores.
Luiza Alves Batista Open access publication by Atena Editora

Todo o conteldo deste livro esta licenciado sob uma Licencga de Atribuicdo
@ Creative  Commons.  Atribuicao-Nao-Comercial-NaoDerivativos 4.0

Internacional (CC BY-NC-ND 4.0).

0 conteudo dos artigos e seus dados em sua forma, correcao e confiabilidade sdo de responsabilidade
exclusiva dos autores, inclusive nao representam necessariamente a posicao oficial da Atena Editora.
Permitido o download da obra e o compartilhamento desde que sejam atribuidos créditos aos autores,
mas sem a possibilidade de altera-la de nenhuma forma ou utiliza-la para fins comerciais.

Todos os manuscritos foram previamente submetidos a avaliacdo cega pelos pares, membros do
Conselho Editorial desta Editora, tendo sido aprovados para a publicagdo com base em critérios de
neutralidade e imparcialidade académica.

A Atena Editora é comprometida em garantir a integridade editorial em todas as etapas do processo
de publicacado, evitando plagio, dados ou resultados fraudulentos e impedindo que interesses
financeiros comprometam os padrdes éticos da publicacdo. SituagOes suspeitas de ma conduta
cientifica serdo investigadas sob o mais alto padrao de rigor académico e ético.

Conselho Editorial

Ciéncias Agrarias e Multidisciplinar

Prof. Dr. Alexandre Igor Azevedo Pereira - Instituto Federal Goiano

Prof® Dr® Amanda Vasconcelos Guimaraes - Universidade Federal de Lavras

Prof? Dr® Andrezza Miguel da Silva - Universidade do Estado de Mato Grosso

Prof. Dr. Arinaldo Pereira da Silva - Universidade Federal do Sul e Sudeste do Para
Prof. Dr. Antonio Pasqualetto - Pontificia Universidade Catélica de Goias

Prof® Dr? Carla Cristina Bauermann Brasil - Universidade Federal de Santa Maria

[Atena

Editora

Ano 2022



https://www.edocbrasil.com.br/
http://lattes.cnpq.br/3962057158400444
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4137742T8&tokenCaptchar=03AGdBq24lncsWlkpZ60UpTn6X0MlPl7IFq8JUxnZ8H7ZQM4Qt1bRnGBiL4O-NlKmYERXt4Cm0f257x4BJrEvOyd97JoCPOjA2lpl8NCy8TXk_8UdHkKkVru2YX3siYNrQZ0npPWUkrVsWyd1Th8zllzowFyH_REcUJebqKKBGdmE6GvFYx3vbXW-Wuu38isuhI7fUGxYWjSWWhRaRr9vjBnngXjL6AtWpF5u1OzExXK-qJfLO-Z9Y6REzJUHx_0Tc7avyB6h_1jBfwLMqkijzXDMn9YwOGZRCgKQYRG8qq_TJMG4nRON-Jl-4bdND5JUmOFwiHuItavE0vGnpIuRZ_Q-TASdvbZcOtdJk1ho1jjXvCdT7mg6B7ydKdRVqvRPOSm1sWTiySKGh12iCA-bxt-2aHxn-ToQyyAd_K_Bq4plWvjPiqVvmeBF0UDfauPMyz3jxzJlKjabDWdqQbOfqcAPJJOQTr5nJPg
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4207000Z2&tokenCaptchar=03AGdBq27XnTU_KfEna2BdE1EGHqnxpZomfVa1y9aAfIzpgrIDNIHmtLjsMRACvzlskrsMmYJqoX0PIDLJsjhSX5qtupE8W4KlxOKAJWu5nZb7dkI3MPimPe5j3GvSnPOXpnnRqPXZ3myJGQTaNDkQIF5Ga1W7FMIk7_3mCEU0Q0OS3FPsBjm1TNlNVzWP9Tg47oHo8aRE4yImJVaOF7uEhvWUKO2wafsVRfJ_zNkoBHol3J6ijZqQzEiVgImd9AQBNXnYp91m6r8joCX9Zb8mnwWhlLyB6wkwRt7tU7YMvNvDjKiWH3csTKem1k7Z0HXuEaUXdcKWiDCdd0HTLyGmkBmoicRn2MMH8BJR5QWvsjkxSWgFwg5CNpTBOU9nJncwI-Zq1kwrUNLfweOGISIvwS4kNDZFg4b265aWHzGxKVakQO--yCuKcENHJwNtv-bdwLgGnjSbTIqtImjcUNha8JfyBxVjGRPb_A
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4257670Z4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4791258D5
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4550722Z1&tokenCaptchar=03AGdBq26LoS54yshuGjAVTAhWtnomcb507AafRxgqUHA5rWXDTSAC8ujT1VFuP3y4tEBpGZS19N7RvwQkr5-DNtHriEEfmKb3_xUnkf3DhuvNCis7j04oZUuB6sbtybYhhfqdItqvhoc65O4cnN7x8sDpdIA2YfMuD3aFN8lr_S8JQb21Y8ACfte1yscvXXYcb9BYcCxWmKJd1WT1zmiAHbGk8p2qcdZuPko-NEiJ5Ugid8V4GsrrRxNzr1Vaz46HdLyP-3SoU5boilW0MWXEJcql0N06gtpZRX8hFIkpuD6W1PuIm9rguooIts9aPhbSlACsBNSamb17Kz9iEl3SIt1aquVaMiuT2H0OjxSwQ189Q0oth7WG3Vke0uwL2SYCHXeuec8UfMRJMHigDIUlf9gvkuDFSNg2vQ

Prof. Dr. Cleberton Correia Santos - Universidade Federal da Grande Dourados

Prof® Dr® Diocléa Almeida Seabra Silva - Universidade Federal Rural da Amazdnia
Prof. Dr. Ecio Souza Diniz - Universidade Federal de Vigosa

Prof. Dr. Edevaldo de Castro Monteiro - Universidade Federal Rural do Rio de Janeiro
Prof. Dr. Fabio Steiner - Universidade Estadual de Mato Grosso do Sul

Prof. Dr. Fagner Cavalcante Patrocinio dos Santos - Universidade Federal do Ceara
Prof? Dr® Girlene Santos de Souza - Universidade Federal do Reconcavo da Bahia
Prof. Dr. Guilherme Renato Gomes - Universidade Norte do Parana

Prof. Dr. Jael Soares Batista - Universidade Federal Rural do Semi-Arido

Prof. Dr. Jayme Augusto Peres - Universidade Estadual do Centro-Oeste

Prof. Dr. Jilio César Ribeiro - Universidade Federal Rural do Rio de Janeiro

Prof® Dr® Lina Raquel Santos Araujo - Universidade Estadual do Ceara

Prof. Dr. Pedro Manuel Villa - Universidade Federal de Vicosa

Prof® Dr® Raissa Rachel Salustriano da Silva Matos - Universidade Federal do Maranhao
Prof. Dr. Renato Jaqueto Goes - Universidade Federal de Goias

Prof. Dr. Ronilson Freitas de Souza - Universidade do Estado do Para

Prof® Dr® Talita de Santos Matos - Universidade Federal Rural do Rio de Janeiro

Prof. Dr. Tiago da Silva Teéfilo - Universidade Federal Rural do Semi-Arido

Prof. Dr. Valdemar Antonio Paffaro Junior - Universidade Federal de Alfenas

[Atena

Editora

Ano 2022


http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4343894D0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4769404T1
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4402494Z9&tokenCaptchar=03AOLTBLS3hr4cVdLwJSKo9XuEbo3aSa84rmwd-VOUOnOKNG3KlETmWt897QU6hGmuwDDNVvUrUkgDH-vfvZPo1eIf2BLLKEI2emXX1CA5HvkIgdhkMivWo24B8yZ-zPcvj4Fw7L1gp3Q20koTp8vB34HZj7tj6QIwm7Eg-r9RL6NmagOF4QShFd0RxMWncbwWeS6oSfAa9pUBo00oql_WKfAajQU7-KR4W7i6mx7ToD1Ks7uHo1tjJlvLXmi7eaCSELEFilDt7ucyjDmTDMmA69x906qBDzhUwgw9wNMmIKZrcdqSAUCKEKQyl65e9O4lIr5JoUjhqwYTYlqXV-8Td4AZk_gu2oOCQMktRum_bd5ZJ0UcclTNxG2eP5ynmhjzA8IqVUfHDX1jdLgwP-yNSOi-y3y7nzoJqU8WIDza49J4gZUb-9kuQJX9f1G7STe2pOK2K3_dnTDg1l2n2-D-e9nP6yOPDEhkwDXCBPqIxdIiq0Nw7T-hKXd1Gzc3DUUqou6qw9HA6F2nwy2UHd-eNvPVHcyDBXWNtdQrSC-N3IilO2aX6co_RHJc6661cZbnZ9ymBUs9533A
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4470682T6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4717916J5&tokenCaptchar=03AOLTBLSVwbRfXQjvHTLKSbnQb-EM9FjsS8YUlzZidkeuA9sSX1KCi29pQYB0pkW06OTfYJOOF6c3m-CckDuL-Oh5sJFBIKejpmfeQVcMOV11R5LYPbegZCB29EuKUVsIutVxqSJdP8M8kpcFOLJvVLUABQ2zXTIcS6RskfgSgeo7v7cwjGQ0aFXQxEqvUBOHHfMElt7SLSolhyhOtMRHWMzO2r9aAqjhF6zTOPQYoqoqQ7hdKB5sHVaEjAI_F6afXKd3g_32o_aFei6P5_WjFj27KtgrKs0z4ZCVerHuXwwU9iZywYA9upkLgGv2zJAOQU51HVBuDSAmVvHxyqhM6fSuRQMmf33YJIg9G3zOOLUPbOkox--oyiwbH2ClIV7NsCPvCgcXO57Z4a1lv7uK12dTpufQYLqtGE1NKSw_JUJmck3XJrFxV8_0eWbzNa8VQFzJFz8Wakp_VyC03nIL0hc9rNxF8BG9kvDECVj8HSt8lPiwtnLyavrp44Dk-TBq_AEQVz4OH-fFYyh3AKMKrtkuzWnJKXXCULFlOa-z5gwLCQJ_KBEoh_fl9LPmzvboZxwrYyIndtSL
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4448161E1
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4761024J9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4453764Z7
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4799273E2&tokenCaptchar=03AGdBq268VEkAcn3ftZ_2lZ-SL33xDwfeshMnherzDAzqv6lBQj8Hb9MVSbjclJQj7Co8u0G5K2qg28cPA0VDL7deaFLPcBB225xfSH9cY813pYSTpkZb5yNNx4B96AuZiaivkRGg57X14E80_ebaYUUK0tYeRE_YGiVDTF9ot0Cg_9yPAQGBQDcoSlXzQ3Jv3J4cj-VxOvY8_phk-Sr50ziZu5mm-RdiqTMbHFNlm8Jvve1Yqo5DJkxxNnZNOV6uYsPLS0-LwCjYYN72DfxAlLNJNOA7yZYt3arJXt5NqXlUqogF9y7Yl83eWoGJ-bG4GzrNrtaDx3wmOafTCa_RR5J_s2k7ESRQuaJiES6aOpLel16W_T9krltTH8b_immDt2qfUtaoef4VxO0GYIe-O4ZGQ4xSwFWf6A
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4776446E9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4481542Z5
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4705653J5
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K8165109H2&tokenCaptchar=03AOLTBLSbWEZwpva2ByIrBPCi-0az6LzTydMcPZSUTgp16vbnnLpg51Ugkf9LxOhcdp-j8ju-G690W40chagCitBRtkGUdH2DrzuB_Wwf-gzusS7c1mwGcOgaajazzXK0iDHLZDCdHFu-cQErx5UZuXAq6LHHhsC0jt4ptl6JoIkyJenMJK2676GqBk_VFV-PtpfjlX42HNgL0P9k_Ztf28FMXLNYCKmWSum37Y7-POrmi40F52-KRx-84V0s_avLH1EUB3nOzzqYYGOjozeF-uZF5uGYwkYDLNJ-WXiTzdZybxlUDzdPZkgboLRDEno2ptYbBytJU18zNTtVu76IKO6Vj-ETNeOAl7GqqvWmwLl15JBsg59vvqLQlp2bSA-pI7bOUHEw1Qk92hHHAUQT56_5-K6SkJm6mpsHxrh5X-cEsL-wZKAUPCZVtji0IlOdxPWGr_7plMjGiCvU2I0J-Gv7Du69Fk9BKEMokAsV_QudOoViVOUQUQraVrLZPdmHOve9RAaNjuNGnpJQCsuK9AeqrAPbA6IQKF-YySF7iHF_qig9QJ9uUA0ISfZF4C8EdnQhgAcB5As6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4488711E2
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4243839T9&tokenCaptchar=03AGdBq247xGg0yAcMuSGVyx-fFKY3IQKTvCB5Nhq-JXhI8Urj_oHzA7HPGNsHbaO2uc-YWj6JZkdzDTMsZzMg4P4KJVCX08tYZVMdglvFXCKTQRVSq9OjY-uvCI_D3om1An_9VUa1aJXRssx6jM706rFsQZzP56QviV1Sl_lld1yRue7pQScz93LgptpQ6Rm2gMMvgaqlXqkramd0MEmRTRKDpJ_vxcyK9sxPGVAP1GtRcfk-jAfRlMqixmtelHhANegJfBoZ-Kzn7R1W188jDYF7AZgsAcG9A5zltyKg2W6SxicZ4AL3Z00bZuNBZdHtDevbGoczg08yLC-VK0A2oZs6nQ5RPtcCcKFbBsjXuLYi50Efx9xin3msJiJ6ZPnsbibTxCWfsJHLp2YuZFvRv2lgHudxLONBNNeyJTK-d8cUtGUrI2PyRZ6es_cCtHUklGGNZ-ZpZ0pmlGwalJqe9UNLYNgzOOtjo-7cuTlORvMQWkNWub7tSSg
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4221072D9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4249363T4
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4742429E2
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4707670J6

Agricultural sciences: knowledge and diffusion of technology

Diagramacao:
Corregao:
Indexagao:
Revisao:
Organizadores:

Camila Alves de Cremo

Mariane Aparecida Freitas

Amanda Kelly da Costa Veiga

Os autores

Raissa Rachel Salustriano da Silva-Matos
Deucleiton Jardim Amorim

Luiz Alberto Melo de Sousa

Dados Internacionais de Catalogagcé@o na Publicagéo (CIP)

IV. Titulo.

A278 Agricultural sciences: knowledge and diffusion of technology
/ Organizadores Raissa Rachel Salustriano da Silva-
Matos, Deucleiton Jardim Amorim, Luiz Alberto Melo de
Sousa. - Ponta Grossa - PR: Atena, 2022.

Formato: PDF

Requisitos de sistema: Adobe Acrobat Reader
Modo de acesso: World Wide Web

Inclui bibliografia

ISBN 978-65-5983-927-8

DOI: https://doi.org/10.22533/at.ed.278221802

1. Agricultural. I. Silva-Matos, Raissa Rachel
Salustriano da (Organizadora). Il. Amorim, Deucleiton Jardim
(Organizador). lll. Sousa, Luiz Alberto Melo de (Organizador).

CDD 338.1

Elaborado por Bibliotecaria Janaina Ramos - CRB-8/9166

Atena Editora

Ponta Grossa - Parana - Brasil
Telefone: +55 (42) 3323-5493
www.atenaeditora.com.br
contato@atenaeditora.com.br

[Atena

Editora

Ano 2022



http://www.atenaeditora.com.br/

DECLARACAO DOS AUTORES

Os autores desta obra: 1. Atestam nao possuir qualquer interesse comercial que constitua um conflito
de interesses em relacgdo ao artigo cientifico publicado; 2. Declaram que participaram ativamente da
construcao dos respectivos manuscritos, preferencialmente na: a) Concepcao do estudo, e/ou
aquisi¢ao de dados, e/ou analise e interpretacao de dados; b) Elaboragao do artigo ou revisao com
vistas a tornar o material intelectualmente relevante; c) Aprovagao final do manuscrito para
submissao; 3. Certificam que os artigos cientificos publicados estdo completamente isentos de dados
e/ou resultados fraudulentos; 4. Confirmam a citacao e a referéncia correta de todos os dados e de
interpretacoes de dados de outras pesquisas; 5. Reconhecem terem informado todas as fontes de
financiamento recebidas para a consecugao da pesquisa; 6. Autorizam a edigao da obra, que incluem
os registros de ficha catalografica, ISBN, DOl e demais indexadores, projeto visual e criagao de capa,
diagramacao de miolo, assim como langamento e divulgacdo da mesma conforme critérios da Atena

Editora.

[Atena

Editora

Ano 2022




DECLARAGAO DA EDITORA

A Atena Editora declara, para os devidos fins de direito, que: 1. A presente publicagao constitui apenas
transferéncia temporaria dos direitos autorais, direito sobre a publicacédo, inclusive ndo constitui
responsabilidade solidaria na criacao dos manuscritos publicados, nos termos previstos na Lei sobre
direitos autorais (Lei 9610/98), no art. 184 do Cdédigo Penal e no art. 927 do Cddigo Civil; 2. Autoriza
e incentiva os autores a assinarem contratos com repositorios institucionais, com fins exclusivos de
divulgagao da obra, desde que com o devido reconhecimento de autoria e edigao e sem qualquer
finalidade comercial; 3. Todos os e-book sao open access, desta forma nao os comercializa em seu
site, sites parceiros, plataformas de e-commerce, ou qualquer outro meio virtual ou fisico, portanto,
esta isenta de repasses de direitos autorais aos autores; 4. Todos os membros do conselho editorial
sdo doutores e vinculados a instituicdes de ensino superior publicas, conforme recomendacgao da
CAPES para obtenc¢ao do Qualis livro; 5. Nao cede, comercializa ou autoriza a utilizacdo dos nomes e
e-mails dos autores, bem como nenhum outro dado dos mesmos, para qualquer finalidade que nao o

escopo da divulgacao desta obra.

[Atena

Editora

Ano 2022




APRESENTACAO

As ciéncias agrarias nas Ultimas décadas tém surpreendido o mundo, pelo rapido
avanco das tecnologias, desde o plantio a pés-colheita. Este avanco é fruto do trabalho de
pesquisadores, instituicdes publicas e privadas, pois estdo atentos a crescente demanda
por alimentos, decorrente do aumento populacional.

Nos dias atuais, em que se dispbe de muitas facilidades para acessar informacdes
com celeridade, certa acomodagado se tornou inevitavel, isso inclui os profissionais das
ciéncias agrarias. Com frequéncia, utilizam-se hoje subsidios obtidos com rapidez nas
midias, em particular na digital, que o interessado se vé fortemente induzido a p6-los em
pratica com agilidade e preciséo.

A obra intitulada “Agricultural Sciences: Knowledge and Diffusion of Technology”
afigura-se, portanto, diante de tal quadro, a iniciativa de organiza¢do de textos, detalhando
de forma organizada e simples as aplica¢des tecnoldgicas dentro da agricultura e todo o
conhecimento disponivel.

A partir do contelido presente nesta obra desejamos aos leitores uma leitura critica,
no melhor sentido, para agregar com novas ideias sobre a tematica. Prezados (as) 6tima
leitura.

Raissa Rachel Salustriano da Silva-Matos
Deucleiton Jardim Amorim
Luiz Alberto Melo de Sousa
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ABSTRACT: This research pursues the
promotion of the use of construction materials with
a low carbon footprint, such as gypsum (calcium
sulfate dihydrate) and common reed (Arundo
donax L.), which represent a constructive model
widely used until about half a century ago in the
Mediterranean environment, mainly in rural areas,
and which has been replaced by other materials
such as concrete and steel, which require a
greater consumption of energy and water to
obtain it. In addition, we can’t forget that the use
of these materials would mean the valorization of
the common reed, which is currently an invasive
species in water channels, increasing the risk of
flooding, and whose control involves a high cost.
In previous works it has been possible to improve
the resistance to bending of standardized plaster
samples with cane compared to the traditional
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(ARUNDO DONAX L.)

design, based on an improvement in the
structural collaboration between the surfaces of
both materials, reaching in the case of specimens
with grooved reed increments of up to 116.2%
compared to the traditional design (5.34 N/mm?
versus 2.47 N/mm?), while improving the break
mechanism. These results have been applied to
test pieces of real size slabs of 100mm width and
750mm long, adapting the methodology of the
UNE-EN 13279.2 Part 2 to the aforementioned
dimensions, with the loads provided by the
Spanish CTE for slabs (8.292 kN /m?), and for
different thickness of specimens and diameters
of reed, having satisfactorily verified the support
of mentioned loads.

KEYWORDS: Sustainable construction, plaster,
slab, common reed.

DIMENSIONAMENTO AO TAMANHO
REAL DAS MELHORIAS NA
RESISTENCIA DOS ELEMENTOS DE
CONSTRUGCAO DE GESSO E JUNCO
COMUM (ARUNDO DONAXL.)

RESUMO: Esta pesquisa visa a promogao
do uso de materiais de construcdo com baixa
pegada de carbono, como 0 gesso (sulfato de
célcio di-hidratado) e o junco (Arundo donax
L.), que representam um modelo construtivo
amplamente utilizado até cerca de meio século
atrds no Ambiente mediterraneo, principalmente
no meio rural, e que tem sido substituido por
outros materiais como o concreto e 0 ago, que
requerem um maior consumo de energia e agua
para sua obtencdo. Além disso, ndo podemos
esquecer que o uso desses materiais significaria
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a valorizacdo do junco, que atualmente € uma espécie invasora em canais de agua,
aumentando o risco de inundagdes, e cujo controle envolve um alto custo. Em trabalhos
anteriores foi possivel melhorar a resisténcia a flexdo de corpos-de-prova padronizados de
gesso com cana em relag@o ao desenho tradicional, a partir de uma melhoria na colaborag¢éo
estrutural entre as superficies de ambos os materiais, atingindo no caso de corpos-de-
prova com incrementos de palheta ranhurada de até 116,2% em comparag¢éo com o design
tradicional (5,34 N / mm2 versus 2,47 N / mm2), enquanto melhora 0 mecanismo de freio.
Esses resultados foram aplicados a corpos-de-prova de lajes em tamanho real de 100mm
de largura e 750mm de comprimento, adaptando a metodologia da UNE-EN 13279.2 Parte 2
as dimensdes mencionadas, com as cargas fornecidas pelo CTE espanhol para lajes (8,292
kN / m2 ), e para diferentes espessuras de corpos de prova e didmetros de palheta, tendo
verificado de forma satisfatéria o suporte das referidas cargas.

PALAVRAS-CHAVE: Sustainable construction, plaster, slab, common reed.

11 INTRODUCTION

Among the limitations of resources that our planet has are undoubtedly two
fundamental: water and fossil energy. In the case of the latter, in addition, its indiscriminate
use has an important negative effect on global warming. Thus, a decrease in the use of
these resources will mean, in the medium and long term, an environmental improvement of
our planet.

Thus, a limited consumption of these resources is defended, so that the development
of future generations is not compromised [1,2].

In the construction sector, the choice of materials can also influence the protection of
the environment, if we choose those with lower water and carbon footprints throughout their
life cycle (Barreca et al., 2017) [13]. Other factors can also be taken into account, such as
its thermal insulation capacity (Barreca et al., 2013) [3], or a positive impact on the safety of
river beds due to a common cane valorization (Flores, 2011) [4], as the one caused on the
social and cultural environment, or human health (Rodriguez et al., 1999) [5].

In the same direction, the Spanish Technical Building Code (CTE) [6] promotes,
according to European codes: “this demand for a higher quality of the building .... also
answers to a new demand for sustainability of building and urbanization processes, in its
triple environmental, social and economic dimension. “

The joint use of plaster and common cane has proven to be traditionally successful
until the mid-20th century (Barreca, 2012) [7], both in walls, coatings or slabs, in new
construction or restoration (Vegas and Mileto, 2011 [8]), having studied the possibilities
of improvement for this last use, both in terms of resistance (5.34 N/mm? for slotted cane
specimens compared to 2.47 N/mm? for traditionally designed specimens), and in the
rupture mechanisms (Martinez-Gabarrén, 2012) [9], (Martinez-Gabarrén et al., 2014) [10],
even though these research have been carried out with specimens of size 40x40x160mm
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(100 mm distance between supports) according to the Standard UNE-EN 13279-2 March
2006 Part 2 [11].

With the experiments collected here, we intend to make a real-size scale of the

aforementioned tests, for heavy-duty slabs with 700mm interlacing, choosing the section

model tested with more favorable results [10], that is the one of plaster with grooved

cane, as much by its improvements in the resistance, as by the mechanism of break, and

the simplicity in the manufacture. And all this to verify the support capacity of the loads

demanded by the Spanish CTE [6] for plant resistant slabs.

21 MATERIALS AND METHODS

The following materials and devices have been used:

Agricultural Sciences: Knowledge and Diffusion of Technology Capitulo 5

Construction plaster (B1/8/2)
Mains water for kneading
Setting retarding additive (ADIFOC dosed at 6 %.)

Common cane (Arundo donax L.) grooved, 745mm long and 3 different diame-
ters.

Mixing tanks of plastic material of sufficient capacity.
Electric mixer for manual use.

Various pallets and spatulas.

Hydrofuged and demoulding wood molds (Fig.2).

Universal bench for mechanical tests of the Controls brand, adapted to the test
of plaster samples 100x100x750mm dimensions, with load capacity of 150 kN,
with pick up data of load and vertical displacement by means of Arduino and
software MATLAB to PC, to visualize the break curves in real time (Fig.1).

Digital micrometer of the Mitutoyo brand for measuring the vertical displace-
ment, with a range of 0-13.6mm, connected to Arduino hardware (Fig.1)

Precision scale +/- 5 gr
Precision scale +/- 0.01 gr
Vibratory machine, to improve the filling of holes in the molds

Continuous cutting steel blade saw, for slitting the canes




Figure 1. Universal bench for mechanical test with test speciment in flexion zone (1). Detail of the
micrometer positioning and appearance of the first crack (2). Data extraction with MATLAB and break
curve N-mm (3).

The mixture has been made with a 0.4 water/plaster (A/Y) ratio, with a setting
retarder has been added to allow greater workability, which in this case is essential since the
plaster amounts are very voluminous to achieve the filling of the molds of 3 test pieces with
100x100x750mm dimensions per kneaded (up to 32.5 kg of plaster). Initially, test specimens
of only plaster with 0.5 A/Y ratio were tested, with the retarder, and when an excess of
fluidity was observed in the paste and in the mixing water, it was decided to reduce the A/Y
ratio to 0.4, since the improvement in the mechanical properties, is well known, by reducing
the proportion of mixing water, which is essential for the resistance objectives pursued in
the slabs.

The test was carried out in accordance with the UNE-EN 13279-2 March 2006 Part 2
[11], except with that is related to the size of the test specimens (which has been increased
to 100x100x750mm compared to the standard ones of 40x40x160mm) and to the drying
procedure, which has been carried out in a laboratory atmosphere until constant mass,
before to its test. Wood molds without pore and with a release agent have been used (Fig.2).
The kneading has been done with the help of a fluid mixer.

Regarding the common cane, 3 diameters have been used, of the following ranges:
9-13mm/12-16mm/15-18mm, grooved every 20mm with grooves 2mm thick and 3mm deep
(Fig.2).

For each test, 2 kneads of 3 test pieces each were made (6 test pieces per test). A
total of 11 tests were carried out: 2 of test specimens 100mm thickness without cane (A/
Y=0.5 and A/Y=0.4); 3 of 100mm thickness specimens with canes of different diameters
(9-13mm/12-16mm/15-18mm); another 3 of 75mm thickness with the 3 cane diameters; and
other 3 of 60mm thickness with the same 3 cane diameters.

All tests with cane have been carried out with 0.4 A/Y ratio. To fix the position of the
canes in the bottom molds, with the grooves upwards, strips of polyester foam 10x10x100mm
size have been placed at the end of the bottom molds, which keep the canes pressed. To
complete filling of the bottom molds with cane, 7 units have been necessary for the range of
9-13mm, 6 units for the 12-16mm one and 5 units for the 15-18mm one (Fig.1).
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Figure 2. Arrangement of the canes in the bottom molds (1). Coding of test speciments of 75 and
100mm total thickness (2). Detail of grooves in cane (3). Detail of plaster introduction in the grooves (4).

The unitary loads to be supported by the resistant slab Q, according to the Spanish
CTE [5], including overhangs of 35% for own weight and partition overload, and 50%
for overloads of use, turn out to be Q, = 8,292 kN/m? [ 9] that, for the dimensions of our
test specimens, we can calculate by equation (1) as Qp, load applied at the center of the
specimen, as the most unfavorable situation:

szQf*de*ap (1)

Q, is the minimum load to be supported by the tested specimen, applied at its center
(N)

Q, is the uniformly distributed load required by the Spanish CTE [5] for floor slabs
(kN/m2)

d, is the distance of the slab beams (0.7m)

a, is the width of the specimen tested (0.1m)

Thus it turns out that the resistant elements tested have to bear, at least, a load of:

Q,=0.580 kN = 580 N

The results have been treated statistically: the simplified formula of Cochran and Cox

has been used to calculate the size of the samples. Descriptive sampling parameters have

been obtained for each series. Atypical values have been detected by box diagrams.

31 RESULTS AND DISCUSSION

Table 1 shows the breaking load results of the specimens tested, together with the
average values of each test and other descriptive statistical parameters. The validity of the
number of repetitions of each test has been verified by the simplified formula of Cochran and
Cox, for a maximum allowed error of 10% on the average value of the series, with a 95%
probability not being exceeded, having been obtained for all tests a number of repetitions
less than 6.
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TEST ONLY PLASTER

CANE 100mm THICKNESS

specimen T0.5 T0.4 C9-13,100 C 12-16,100 C15-18,100

1 2905.47 4585.28 3371.39 3683.29 2358.15

2 2108.11 4401.57 3073.76 3044.44 2424.52

3 2369.36 4371.71 3608.87 2757.75 2420.53

4 2580.34 4525.23 3392.47 3027.28 2415.24

5 2392.25 4391.27 3296.54 3174.51 2397.29

6 2602.74 4409.59 3365.26 3125.88 2386.18

Aver. X 2493.05 4447.44 3351.38 3135.53 2400.32
Estat.dev S 269.58 86.58 172.43 304.76 25.31
Coeff. var Cv 0.11 0.02 0.05 0.10 0.01

Table 1. Breaking load results (N) of the test specimens.

CANE 75mm THICKNESS bR
specimen  C9-13,75 C12-16,75 C15-18,75 C9-13,60 C12-16,60 C 15-18,60

1 1830,04 194699 170952  1582.23  1466.15 1384.24

2 *) 205778 231395 149012  1418.39 1328.39

3 207884 236298  1879.34 167810  1502.31 1428.64

4 1795.43 212839 201235  1437.45  1388.93 1401.21

5 1841.62 220416 210951 170219  1456.62 1386.27

6 182093 217234 198817 157628  1368.28 1394.16

Aver. X 191337 217877 200214  1577.73  1433.45 1387.15
EstatdevS  205.01 139.37  204.82 102.90 50.60 32.96
Coeff. var Cv 0.1 0.06 0.10 0.07 0.04 0.02

(*) Values that are considered atypical or erroneous have been discarded.

Tabla 1 (continued). Breaking load results (N) of the test specimens.

In this table we can see how the average values (X) of the results of flexion breaking

load for all the specimens tested are well above of the requirement of the Spanish CTE [5]

(580 N), even also all the repetitions of each test.

Obviously, the tests T0.5 and T0.4 (specimens without cane) are not viable because

they present a type of fragile rupture (they have been tested in order to have a reference)

where the piece collapses at the first crack (Fig. 3). On the other hand, the rest of designs,

even with a lower breaking load than their reference control (T0.4), present valid results
higher than 580 N: 3351.38 N, 3135.53 N and 2400.32 N for the 3 designs with 100mm
thickness; 1913.37 N, 2178.77 N and 2002.14 N for the 3 designs with 75mm thickness;
and 1483.55 N, 1433.45 N and 1387.15 N for those with 60mm thickness, that is to say
that, even for the smallest tested thickness (60mm), the breaking load requirements of the

Agricultural Sciences: Knowledge and Diffusion of Technology
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Spanish CTE are well-achieved [6].

For the most unfavorable case (60mm thickness), if we consider a reduction
coefficient in the properties of the plaster material, similar to that used for concrete in the
Spanish Structural Concrete Instruction (EHE-08) [12] Y = 1.5, the average value of the
breaking load reduced would be 1051.82 N, 955.63 N and 924.77 N respectively, depending
on the cane diameter used, which is still higher than the required (181%, 165% and 153%),
which demonstrates the validity of the designs tested for their application in floor slabs.

Fig. 3 shows representative examples of the fracture curves of different test groups.

The first of the curves (1), representative of the specimens without cane, although it
presents a higher breaking load, is not considered viable because it present a brittle failure
with collapse of the piece, without warning and a little deformation.

Serial Data Serial Data
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Figure 3. Breaking curves of the specimens T0.4-1 (1), C15-18,100-2 (2), C15-18,75-2 (3), C9-13,60-3
4).

The second (2) is representative of the specimens with cane and 100mm thickness,
the appearance of the first crack and the loading of the cane “reinforcement” is seen,
increasing its resistance and deformation even beyond its breakage, with which presents
certain conditions of safety, for the non-collapse of the piece, very favorable. The third curve
(3) is representative of the 75mm thickness, being similar to previous one but even with a
better maintenance of the resistance beyond the breakage, which results in greater safety.
The fourth curve (4) is representative of the 60mm thickness, with characteristics similar to
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75mm one but with a breaking load in a lower range.

41 CONCLUSIONS

With the results obtained in the tests carried out, we can conclude that the designs of
plaster and common cane (Arundo donax L.) laid on the tractioned lower face, are valid to
support the loads required by the Spanish CTE [5] for these structural elements.

Even in the case of a lower total thickness (60mm), which has a net plaster thickness
between 42mm and 51mm (comparable with the compression layer usually used in
reinforced concrete slabs), resistance of the floor slab is obtained well above those required
by the norm, 181%, 165% and 153% respectively for the cane diameters 9-13mm, 12-16mm
and 15-18mm.

In addition, the breakage form of the elements presents a progressive increase in
the deformations, and the maintenance of a certain resistance, avoiding the instantaneous
collapse, and therefore, improving the safety of its use.
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