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Resumo

Bello, Leonardo A. L.; De Campos, Tacio M. P.; Araruna Junior, José T.
Desenvolvimento de um pressiometro de cravacio com aplicacio na
determinacdo de propriedades mecanicas de disposicio de residuos
solidos. Rio de Janeiro, 2004. 286p. Tese de Doutorado - Departamento de
Engenharia Civil, Pontificia Universidade Catdlica do Rio de Janeiro.

Para compreender as inimeras varidveis que regem o comportamento
tensdo-deformacao-resisténcia dos residuos sélidos urbanos (RSU) muito se t€m
feito em laboratério na tentativa de modelar o que de fato acontece dentro das
células de residuos, com varios niveis de sucessos e insucessos. Entretanto,
dificuldades na obtenc@o de amostras indeformadas ou na fabricacdo de amostras
representativas da real condicao de campo, podem ser fatores limitantes. Por outro
lado, as técnicas diretas de investigacdo de campo trazem consigo o potencial de
obter informacdes reais sobre um meio que € altamente heterogéneo e de
comportamento dependente do tempo. Contudo, dadas as dificuldades
operacionais e de interpretacdo estas nao tém sido empregadas em RSU de
maneira freqiiente. Uma destas técnicas € o pressiometro que, apesar de ja
consagrada, ndo tem sido usada em RSU a contento, sendo no Brasil inovadora.
Considerando esta lacuna, a presente pesquisa engloba todas as fases de
constru¢do de um pressiometro de cravagdo (Full Displacement) e a sua aplica¢do
na investigacdo de parametros de deformabilidade de residuos. Um sistema
diferenciado de medicdo de deformacdes radiais foi projetado para tentar
compatibilizar os niveis de deformagdes necessarios e que emprega sensores do
tipo Hall. Estes sistemas s@o colocados ao longo do corpo da sonda em dire¢oes
ortogonais para avaliar o comportamento da membrana durante a expansio e
contabilizar efeitos da heterogeneidade e anisotropia dos RSU. A aplicacido do
pressidmetro foi realizada no aterro da Muribeca-PE, onde se realizaram ensaios
pressiométricos juntamente com sondagens a percussao, ensaios de penetracao de
cone e andlises laboratoriais, cujos resultados foram interpretados com técnicas
convencionais fornecendo propriedades mecénicas dos residuos sélidos.
Palavras-chave

Pressiometro, residuo sdlido, investigacdo 1in situ, parametros de

deformabilidade.
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Abstract

Bello, Leonardo A. L., De Campos, Tacio M. P. (Advisor); Araruna Junior,
José T. (Advisor). Development of a full displacement pressuremeter
towards evaluation of mechanical properties os solid waste. Rio de
Janeiro, 2004. 286p. DSc. Thesis — Departamento de Engenharia Civil,
Pontificia Universidade Catdlica do Rio de Janeiro.

In order to understand the countless variables governing Municipal Solid
Waste (MSW) stress-strain-strength behavior, much has been done in laboratory
in the attempt of modeling what in fact happens inside the waste cells, with
several levels of successes and failures. However, difficulties in obtaining
undeformed samples or in preparing samples that represent real field conditions,
given the high rank of heterogeneity in MSW landfills, could be limiting factors.
On the other hand, direct field investigation techniques bring along great potential
in obtaining in situ real information about an environment that is highly
heterogeneous and time dependent. Unfortunately, operational and interpretation
difficulties are limiting factors to a more common use of such techniques. One of
these techniques is the Pressuremeter, which, despite of being already successfully
applied in soils, has not been fairly used in MSW, particularly in Brazil which it
has not been tested yet. Considering this gap, this research deals with the
construction of a new full displacement pressuremeter and its application in MSW
investigations. Unlike the prebored and self-boring techniques, the pressuremeter
developed here can be directly pushed in the underground. During its construction
and assembly stages a system to measure radial displacements was conceived,
which makes use of Hall effect sensor in order to measure higher cavity strains.
These systems are mounted along the probes’ length in orthogonal directions in
order to evaluate the membrane behavior during expansion, therefore accounting
heterogeneity and anisotropy in MSW landfills. The application of such
pressuremeter was carried out in the Muribeca (PE) landfill, where 16
pressuremeter tests were carried out along with standard penetration test, cone
penetrometer tests and laboratory analyses, whose results were interpreted with
conventional methodologies providing mechanical waste properties.
Key-words

Pressuremeter, solid waste, landfill, in situ investigation, deformability

parameters.
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