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Resumo  da  Tese  apresentada  à  COPPE/UFRJ  como  parte  dos  requisitos  necessários 
para a obtenção do grau de Mestre em Ciências (M.Sc.) 
CARACTERIZAÇÃO MECANÍSTICA DE AGREGADOS RECICLADOS DE 
RESÍDUOS DE CONSTRUÇÃO E DEMOLIÇÃO DOS MUNICÍPIOS DO RIO DE 
JANEIRO E DE BELO HORIZONTE PARA USO EM PAVIMENTAÇÃO 
Cinconegui da Graça Fernandes 
Dezembro/2004 
Orientadora:   Laura Maria Goretti da Motta 
Programa: Engenharia Civil 
Neste trabalho são caracterizados mecanisticamente os agregados reciclados de 
resíduos de construção  e  demolição  (RCD)  dos Municípios do Rio  de  Janeiro e Belo 
Horizonte,  visando  sua  aplicação  em  bases,  sub-base  e  reforços  de  subleito  de 
pavimentos rodoviários urbanos e rurais.  Foram também realizados ensaios comuns à 
caracterização  de  agregados  convencionais,  bem como aqueles de enfoque ambiental. 
Verificou-se  através de cálculo  numérico  a adequação  do  uso  destes materiais  em 
estruturas  de  pavimento  a  partir  de  um  projeto  rodoviário  real,  substituindo  os 
agregados  convencionais  por  estes  originados  na  britagem  dos  RCD.  Por  fim,  os 
resultados  apresentados  nesta  tese  corroboram  para  a  comprovação  das  viabilidades 
técnica, econômica, social e ecológica do emprego destes materiais em pavimentação. 
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Abstract  of  Thesis  presented  to  COPPE/UFRJ  as  a  partial  fulfillment  of  the 
requirements for the degree of Master of Science (M.Sc.) 
MECHANISTIC CHARACTERIZATION OF THE RECYCLED AGGREGATE 
FROM CONSTRUCTION AND DEMOLITION’S WASTES PROCEEDING FROM 
RIO DE JANEIRO COUNTY AND FROM BELO HORIZONTE COUNTY FOR 
APPLICATION IN PAVEMENT 
Cinconegui da Graça Fernandes 
December/2004 
Advisor:  Laura Maria Goretti da Motta 
Department:  Civil Engineering 
In this work the recycled aggregates from construction and demolition’s waste 
(CDW) proceeding from Rio de Janeiro County  and from Belo Horizonte County are 
mechanistically  characterized intending their employment in  bases, in sub-base and in 
reinforcement  layer  of  the  urban  and  rural’s  highway  pavement.  Also  they  were 
accomplished by same test used to the characterization of natural aggregates beside the 
environmental tests.  Their application was  checked  by  numeric  calculus  in  pavement 
structures from actual design through the substitution the nature aggregates for theses 
one. Finally, the shown results in this thesis confirm that their employment in highway 
pavement is technically economically socially and environmentally viable. 





viii
ÍNDICE
CAPÍTULO I............................................................................................................... 1
INTRODUÇÃO.......................................................................................................... 1
CAPÍTULO II.............................................................................................................7
REVISÃO BIBLIOGRÁFICA......................................................................................7
2.1 Normalização internacional e nacional para agregados reciclados de RCD........8
2.2 Caracterização de agregados reciclados............................................................ 12
2.2.1 Gravimetria do RCD (matéria-prima)............................................................. 12
2.2.2. Granulometria ............................................................................................... 13
2.2.3 Ensaio de Abrasão “Los Angeles” .................................................................. 18
2.2.4 Ensaio de Índice de Forma.............................................................................. 21
2.2.5 Ensaios de Lixiviação e de Solubilização ........................................................ 23
2.2.6 Ensaio Triaxial Dinâmico - Módulo de Resiliência ......................................... 24
2.2.7 Ensaio Triaxial Dinâmico – Deformação Permanente..................................... 31
2.3 Programa para análise de estrutura de pavimento – FEPAVE........................... 33
CAPÍTULO III.......................................................................................................... 37
Materiais e Métodos ................................................................................................ 37
3.1 Agregados reciclados de RCD ........................................................................... 38
3.2 Análise granulométrica...................................................................................... 43
3.2.1 Aparelhagem................................................................................................... 43
3.2.2 Ensaio............................................................................................................. 44
3.3 Ensaio de compactação...................................................................................... 45
3.3.1 Aparelhagem................................................................................................... 45
3.3.2 Ensaio............................................................................................................. 47
3.4 Ensaio triaxial dinâmico – Módulo de Resiliência.............................................. 48
3.4.1 Aparelhagem................................................................................................... 49
3.4.2 Ensaio............................................................................................................. 50
3.5 Ensaio triaxial dinâmico – Deformação permanente.......................................... 53
3.5.1 Aparelhagem................................................................................................... 54
3.5.2 Ensaio............................................................................................................. 54
3.6 Ensaio de abrasão Los Angeles.......................................................................... 55
3.6.1 Aparelhagem................................................................................................... 55
3.6.2 Ensaio............................................................................................................. 56





i

x

3.7 Ensaio de índice de forma.................................................................................. 57
3.7.1 Aparelhagem................................................................................................... 57
3.7.2 Ensaio............................................................................................................. 58
3.8 Ensaio sobre a massa bruta, ensaio de lixiviação e ensaio de solubilização....... 59
3.8.1 Ensaio............................................................................................................. 61
3.8.1.1 Ensaio sobre a Massa Bruta......................................................................... 61
3.8.1.2 Ensaio de Lixiviação.................................................................................... 61
3.8.1.3 Ensaio de Solubilização ............................................................................... 62
CAPÍTULO 4 ............................................................................................................ 65
ANÁLISE DOS RESULTADOS OBTIDOS ............................................................... 65
4.1 Análise granulométrica...................................................................................... 65
4.2 Ensaio de compactação...................................................................................... 69
4.3 Ensaio triaxial dinâmico – Módulo de Resiliência.............................................. 74
4.4 Ensaio triaxial dinâmico – Deformação permanente.......................................... 82
4.5 Ensaio de abrasão Los Angeles.......................................................................... 87
4.6 Ensaio de Índice de Forma ................................................................................ 88
4.7 Ensaio sobre a massa bruta, ensaio de lixiviação e ensaio de solubilização...... 89
4.7.1 Agregados reciclados tipo Misto da usina do Catumbi.................................... 89
4.7.2 Agregados reciclados tipo Misto da usina do Estoril....................................... 90
4.8 Aplicação dos resultados de Módulo de Resiliência ........................................... 93
4.8.1 Via Light - Estrutura do pavimento ................................................................. 94
4.8.2 Via Light – Redimensionamento...................................................................... 95
CAPÍTULO 5 ............................................................................................................ 97
CONCLUSÕES E SUGESTÕES DE PESQUISAS FUTURAS .................................. 97
REFERÊNCIAS BIBLIOGRÁFICAS ................................................................... 101
BIBLIOGRAFIA CONSULTADA......................................................................... 108
ANEXO 1 - Resultados de ensaios de caracterização – PBH/SUDECAP/Diretoria de 
 Manutenção 
ANEXO 2 - Ensaios de granulometria – Folhas de ensaio 
ANEXO 3 - Ensaios de compactação – Folhas de ensaio 
ANEXO 4 - Módulo de Resiliência composto – Planilhas 
ANEXO 5 - Abrasão Los Angeles – Folhas de ensaio 
ANEXO 6 - Índice de Forma – Folhas de Ensaio





[image: alt]1
CAPÍTULO I 
INTRODUÇÃO 
Ao  longo  das  últimas  décadas,  pesquisadores  brasileiros  e  estrangeiros  estão 
caracterizando e estudando formas de aproveitamento técnico-econômico-ambiental dos 
denominados resíduos de construção e demolição (RCD) ou simplesmente entulhos, que 
são  gerados  pelo  progresso  humano,  pela  necessidade  de  se  dominar  e  transformar  a 
natureza  a  seu  benefício.  Através  de  novas  construções,  reformas  ou  demolições 
daquelas  já  existentes,  gera-se  RCD  que  compõe  a  maior  parte  do  lixo  dos  grandes 
centros urbanos. Em Salvador, por exemplo, são coletados cerca de 2750 t/dia de RCD, 
ou seja, 50% de todo o lixo dessa capital (Cassa et al, 2001). 
Portanto, ao  considerarmos os  custos,  os impactos ambientais  e suas restrições  legais 
envolvidos na destinação de grandes quantidades desse resíduo, justificam-se pesquisas 
que venham propiciar um destino nobre a estes RCD. 
A  busca  pelo  chamado  desenvolvimento  sustentável  levou  países  como  os  EUA  e  a 
Espanha a desenvolverem programas governamentais que visam diagnosticar os setores 
geradores  de  resíduos,  suas  fontes,  tipos  e  quantidades,  de  forma  a  subsidiar  o 
aproveitamento dos mesmos através da reciclagem. Contudo, países com pouco material 
primário tais como Holanda, Bélgica e Dinamarca são os que mais reciclam entulhos, 
atingindo percentual superior a 90 %, ainda assim precisando importar areia da Sibéria e 
entulhos da Inglaterra (Coelho & Chaves, 1998 apud Ciocchi, 2003).
1
Segundo  o  Report  Nº  EPA530-R-98-010  publicado  em  junho  de  1998  pela  U.S. 
Environmental Protection Agency Municipal and Industrial Solid Waste Division Office 
of Solid Waste, estima-se que nos EUA foram gerados, no ano de 1996, 136 milhões de 
toneladas de RCD (TABELA 1.1), sendo: 
   
1
Coelho, P, E.; Chaves, A., P., 1998. Reciclagem  de Entulho – uma opção de negócio 
potencialmente  lucrativa  e  ambientalmente  simpática.  In  Areia  e  Brita,  nº  5,  pp.  31-35,  São 
Paulo.
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1.  43% dos resíduos de origem residencial (58 milhões t/ano) e 57% de origem não-
residencial (78 milhões t/ano); 
2.  48% referente a demolições de edifícios, 44% referente a reformas prediais e 8% em 
canteiros de  obra. Nesta  TABELA 1.1  não  estão  incluídos os resíduos  relativos a 
rodovias, pontes e limpeza de terreno. 
Neste  país,  apenas  20%  a  30%  deste  resíduo  gerado  foi  destinado  à  reciclagem, 
destacando-se materiais como concreto, asfalto, metais e madeira. 
TABELA 1.1 - Resumo da geração estimada de RCD nos EUA em 1996. 
 (Report Nº EPA530-R-98-010, 1998) 
Residencial  Não-residencial  Total 
Origem 
(x10
3
 t)  (%) (x10
3
 t)  (%) (x10
3
 t)  (%)
Construção  6560  11  4270  6  10830  8 
Reforma  31900  55  28000  36  59900  44 
Demolição  19700  34  45100  58  61800  48 
Total  58160  100  77370  100  135530  100 
Percentual  43  57  100 
Fonte: Franklin Associates 
Na Espanha, com o intuito de melhor gerir os RCD, o Conselho de Ministros aprovou a 
Resolução de 14 de junho de 2001 da Secretaria Geral de Meio Ambiente que define o 
Plano  Nacional  de  Resíduos  de  Construção  e  Demolição  2001-2006,  onde  são 
encontrados,  por  exemplo,  custos  e  financiamentos  de  plantas  de  reciclagem, 
diagnóstico da situação atual com estimativas das quantidades de entulho produzido nas 
diversas  comunidades  espanholas,  bem  como  porcentagem  reciclada  ou  reutilizada  e 
aquela vertida ou incinerada nos demais países da União Européia (TABELA 1.2). Isso 
permite verificar que, quando vista como uma única organização geopolítica, a Europa 
se  apresenta em condições  semelhantes aos EUA quanto ao percentual  de resíduos 
reciclados. 
Por  outro  lado,  segundo  Ciocchi  (2003)  o  Brasil,  onde  as  técnicas  de  reciclagem  de 
concreto começaram há cerca de 20 anos, recicla menos de 5% do entulho gerado a cada 
ano. 
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TABELA 1.2 - Plano Nacional de RCD (2001-2006) da Espanha - Geração e 
Reciclagem de RCD (Pallás,2001) 
Estado Membro 
Entulho 
(x10
6
) t 
Porcentagem reutilizada 
ou reciclada 
Porcentagem vertida ou 
incinerada 
Alemanha  59  17  83 
Reino Unido  30  45  55 
França  24  15  85 
Itália  20  9  91 
Espanha  13  <5  >95 
Holanda  11  90  10 
Bélgica  7  87  13 
Áustria  5  41  59 
Portugal  3  <5  >95 
Dinamarca  3  81  19 
Grécia  2  <5  >95 
Suécia  2  21  79 
Finlândia  1  45  55 
Irlanda  1  <5  >95 
Luxemburgo  0  N/A  N/A 
Total  180  28  72 
Fonte: Construction and demolition  waste management practices,  and their economic impacts. CE. 
Symonds & Ass, Fevereiro, 1999. 
Segundo John & Agopyan (2001), se o processo de produção de agregados reciclados 
de RCD em sua versão tecnológica mais simples está consolidado no Brasil, o mesmo 
não pode ser dito do emprego do agregado. Embora existam experiências no emprego 
de agregados mistos (solo, concreto, pedras, argamassas, cerâmica vermelha e branca) 
na produção de pavimentação e este procedimento esteja em uso no Brasil desde o final 
da  década  de  80, não  está  disponível  ao  público,  no  entanto,  documentação  técnica 
abrangente e consistente. O mesmo acontece com a produção de argamassa a partir dos 
agregados  em  canteiros  de  obras,  que  recentemente  tem  sido  objeto  de  investigação 
acadêmica. 
Ainda segundo  John &  Agopyan  (2001),  o grau  de  conhecimento  da  tecnologia de 
emprego dos  agregados na produção  de  componentes, como  blocos  de pavimentação, 
meio-fios  e  blocos  de  alvenaria,  era  ainda  mais  rudimentar,  embora  existisse  alguma 
experiência  prática  incipiente  e algumas pesquisas  sistemáticas  em planejamento à 
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época do documento. A reciclagem de agregados de RCD na produção de concreto só 
agora está sendo objeto de pesquisas, no país. 
Um  aspecto  que  dificulta  a  utilização  de  agregados  reciclados  é  a  sua  aparente 
heterogeneidade. No Brasil, o controle tecnológico necessário ao emprego efetivo destes 
materiais depende de estudos que forneçam parâmetros para a sua avaliação, visto ser 
este controle essencial ao emprego do agregado reciclado em pavimentação. Os estudos 
neste sentido estão em fase inicial.  
Contudo,  a  Resolução  do  CONAMA  Nº  307,  de  5  de  julho  de  2002,  que  estabelece 
diretrizes, critérios e procedimentos para a gestão de resíduos da construção civil, 
apresenta-se  como  um  agente  essencial  ao  aumento  sensível  do  percentual  da 
reciclagem  desse  material.  Por  exemplo,  o  parágrafo  1º,  art.  4º  diz:  “Os  resíduos  da 
construção civil não poderão ser dispostos em aterros de resíduos domiciliares, em áreas 
de  “bota  fora”, em encostas,  corpos  d’água, lotes  vagos  e  em  áreas  protegidas  por 
Lei,...”.  O  artigo  10,  inciso  I dessa  resolução estabelece  que  os  resíduos  Classe A, 
material  de  estudo  desta  tese,  deverão  ser  reutilizados  ou  reciclados  na  forma  de 
agregados,  ou  encaminhados  a  áreas de  aterro  de  resíduos  da construção  civil,  sendo 
dispostos de modo a permitir a sua utilização ou reciclagem futura. 
Além do aspecto legal, sabe-se que a reciclagem do entulho contribui para a preservação 
dos recursos  naturais ao reduzir  a degradação ambiental causada pela extração das 
matérias-primas convencionais. 
Existem  ainda  os  aspectos  técnicos  e  econômicos,  que  ao  lado  do  aspecto  ambiental 
supracitado,  devem  ser  contemplados  no  estudo  de  aproveitamento  dos  RCD.  O 
aproveitamento  destes  na  forma  de  agregados  para  pavimentação  como  materiais 
destinados a  camadas de  base e  sub-base apresenta  as  seguintes  vantagens (Carneiro, 
Burgos e Alberte, 2001; Trichês e Kruckyj, 1999): 
1.  Utilização de quantidade significativa de  material reciclado tanto na fração  miúda 
quanto na graúda; 
2.  Simplicidade dos processos de execução do pavimento e de produção do agregado 
reciclado; 
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3.  Possibilidade  de  utilização  dos  diversos  materiais  componentes  do  entulho 
(concretos, argamassas, materiais cerâmicos, areia, pedras, etc...); 
4.  Utilização de parte do material em granulometrias graúdas; 
5.  Utilização  em  locais  com  presença  de  água,  por  ser  considerado  material  não 
plástico e com baixa ou nula expansibilidade. 
6.  Redução dos custos da administração pública Municipal com a remoção do material 
depositado  clandestinamente  ao  longo  das  vias  públicas,  terrenos  baldios,  cursos 
d’água e encostas; 
7.  Aumento da vida útil dos aterros sanitários, reduzindo a necessidade de áreas para 
implantação de novos aterros; 
8.  Diminuição nos custos de pavimentação. 
Assim, justifica-se o desenvolvimento de pesquisas na área de pavimentação que venha 
a contribuir quanto ao aproveitamento de agregados provenientes de RCD. 
Por  fim,  destaca-se  o  desenvolvimento  computacional  que  permite  considerar  os 
esforços mecânicos como aqueles transmitidos ao pavimento pelas rodas dos veículos, a 
ação  da  temperatura,  as  características dos materiais  que  compõem  as  camadas  dos 
pavimentos (módulo de resiliência) e inclusive esta própria estratificação dos mesmos, 
ou seja, considerações concernentes a uma visão mais mecanística e menos empírica do 
projeto rodoviário,  como  acontece em outras estruturas da engenharia  civil  (edifícios, 
silos, barragens, etc...). 
Assim sendo, nesta tese são apresentadas algumas contribuições, sejam elas de caráter 
estritamente mecanística oriundas, por exemplo,  de ensaios triaxiais dinâmicos, ou de 
caráter ambiental, como os ensaios químicos de Lixiviação e de Solubilização de RCD. 
Os objetivos  do  presente  trabalho  são:  caracterizar  mecanicanisticamente,  de forma a 
aplicá-los  em  bases  e  sub-bases de  pavimentos, e atendendo  às  restrições ambientais, 
agregados reciclados de RCD das cidades do Rio de Janeiro e Belo Horizonte, visando 
uso em pavimentação. 
Em Belo Horizonte já existem vias urbanas executadas (dimensionadas empiricamente) 
com  esse  material  aplicado  em  base  e  sub-bases  de  pavimentos,  com  sucesso,  como 
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pôde comprovar o autor deste trabalho em visita  a obras concluídas e em andamento, 
em agosto de 2003. 
Para a  realização deste trabalho foram feitos  estudos que  estão apresentados em 5 
capítulos, o primeiro sendo esta introdução. 
No  segundo  capítulo,  apresenta-se  a  revisão  bibliográfica,  abordando  o  estágio  de 
normalização nacional e internacional sobre o tema, bem como a contribuição de alguns 
centros  de  pesquisa  em  ensaios  e  resultados  que  contribuem  na  composição  das 
condições de contorno dessa Tese. 
No terceiro capítulo, trata-se  dos procedimentos e equipamentos  de ensaios  adotados, 
mostrando em que condições os resultados deste estudo foram obtidos. 
No  quarto  capítulo,  são  apresentados  os  resultados  obtidos  nos  diversos  ensaios  e  a 
partir destes apresenta-se ainda um pavimento dimensionado com agregados reciclados 
de RCD, permitindo compará-lo com um pavimento projetado anteriormente para uma 
obra real do município do RJ com agregados naturais (convencionais). 
No  quinto  e  último  capítulo,  são  apresentadas  as  conclusões  e  sugestões  de 
continuidades da pesquisa. 
Tem-se ainda seis anexos: 
•  Anexo 1 - Resultados de ensaios de caracterização – PBH/SUDECAP/Diretoria 
de Manutenção; 
•  Anexo 2 – Ensaios de granulometria – Folhas de ensaio; 
•  Anexo 3 – Ensaios de compactação – Folhas de ensaio; 
•  Anexo 4 – Módulo de Resiliência composto – Planilhas; 
•  Anexo 5 – Abrasão Los Angeles – Folhas de ensaio; 
•  Anexo 6 – Índice de Forma – Folhas de Ensaio. 
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$QRUPDEUDVLOHLUDGHSDYLPHQWDomR1%5GD$%17SURYHLRGDDQWLJDQRUPD
³7HUPLQRORJLD H FODVVLILFDomR GH SDYLPHQWDomR´ 7% GH  RQGH VH HQFRQWUD D
VHJXLQWHGHILQLomR

³2SDYLPHQWRpXPDHVWUXWXUDFRQVWUXtGDDSyVDWHUUDSOHQDJHPHGHVWLQDGDHFRQ{PLFD
HVLPXOWDQHDPHQWHHPVHXFRQMXQWRD

 UHVLVWLUHGLVWULEXLUDRVXEOHLWRRVHVIRUoRVYHUWLFDLVSURGX]LGRVSHORWUiIHJR
 PHOKRUDUDVFRQGLo}HVGHURODPHQWRTXDQWRjFRPRGLGDGHHVHJXUDQoD
 UHVLVWLU DRV HVIRUoRV KRUL]RQWDLV TXH QHOD DWXDP WRUQDQGR PDLV GXUiYHO D
VXSHUItFLHGHURODPHQWR´

$R VHDSUHVHQWDU DGHILQLomR DFLPDjH[FHomR GR DVSHFWRDPELHQWDOHQIDWL]DPVHRV
DVSHFWRVQRUPDWLYRHFRQ{PLFRWpFQLFRHSULQFLSDOPHQWHRFDUiWHUVRFLDOTXHGHYHP
HQYROYHU TXDOTXHU SURMHWR GH (QJHQKDULD H FRP RV TXDLV SURFXUDVH EDOL]DU HVVD
SHVTXLVD

3RURXWUR ODGR 0HGLQD  GHILQH0HFkQLFD GRV 3DYLPHQWRV FRPR ³GLVFLSOLQDGD
HQJHQKDULD FLYLO TXH HVWXGD RV SDYLPHQWRV FRPR VLVWHPDV HP FDPDGDV H VXMHLWRV jV
FDUJDVGRVYHtFXORV´

'HQWURGRDVSHFWRWpFQLFRDFLWDomRGROLYUR³0HFkQLFDGRV3DYLPHQWRV´QmRpREUDGR
DFDVR 2DXWRU GRSUHVHQWHWUDEDOKR DFUHGLWD QDV UHODo}HVGH FDXVDH HIHLWRHP TXHD
)tVLFDD0DWHPiWLFDHGHPDLVFLrQFLDVSRGHPLQWHUSUHWDUIXJLQGRGRSXURHPSLULVPR
TXH HUD YLWDO QRV SULPyUGLRV GD SDYLPHQWDomR H DERUGDQGR R SDYLPHQWR GH IRUPD
DQiORJDDXPDHVWUXWXUDGHHGLItFLRRXGHXPDEDUUDJHP3RUWDQWRSURFXURXVHFRQGX]LU
DUHYLVmRELEOLRJUDILDHGHPDLVSDUWHVGHVWDSHVTXLVDDUHVSHLWRGRVDJUHJDGRVUHFLFODGRV
GH 5&' H GH VXD PDWpULDSULPD EDVHDGRV QRV DVSHFWRV FRQFHLWXDLV GD 0HFkQLFD GRV
3DYLPHQWRV







1RUPDOL]DomRLQWHUQDFLRQDOHQDFLRQDOSDUDDJUHJDGRVUHFLFODGRVGH5&'

6HJXQGR /HY\  HP WHUPRV GH QRUPDOL]DomR ,QWHUQDFLRQDO SDUD DJUHJDGRV
UHFLFODGRVH[LVWHP

 $SURSRVWDMDSRQHVDGHQRUPDOL]DomR%&6-GH
 $1RUPD%ULWkQLFD
 $1RUPD+RODQGHVD&85
 2DGHQGRj1RUPDGLQDPDUTXHVD',)
 $V GLUHWUL]HV GD 5,/(0 7&  '5* DSUHVHQWDGDV QR  6LPSyVLR
,QWHUQDFLRQDOVREUH'HPROLomRH5HXWLOL]DomRGH&RQFUHWRH$OYHQDULD
 2UHODWyULRGRFRPLWr&(1$+*5HF\FOHG$JJUHJDWHVHVWHJUXSRMiWHP
SURQWDDOLVWDGRVHQVDLRVQHFHVViULRVSDUDFDGDDSOLFDomRTXHSHUPLWLXGHWHFWDUD
QHFHVVLGDGH GH VH SHVTXLVDU GHWHUPLQDGDV SURSULHGDGHV DOpP GH FULDU FHUWRV
HQVDLRVHVSHFtILFRV
1R%UDVLOHGLWRXVHFRPYDOLGDGHDSDUWLUGHDQRUPD$%171%5
$JUHJDGRV UHFLFODGRV GH UHVtGXRV VyOLGRV GD FRQVWUXomR FLYLO ± 8WLOL]DomR HP
SDYLPHQWDomR H SUHSDUR GH FRQFUHWR VHP IXQomR HVWUXWXUDO ± 5HTXLVLWRV (VWD 1RUPD
HVWDEHOHFHRVUHTXLVLWRVGHHPSUHJRGHDJUHJDGRVUHFLFODGRVDSDUWLUGHUHVtGXRVVyOLGRV
GDFRQVWUXomRFLYLOGHVWLQDQGRVHD
 2EUDVGHSDYLPHQWDomR YLiULDHPFDPDGDVGHUHIRUoR GHVXEOHLWR VXEEDVH H
EDVHGHSDYLPHQWDo}HVRXUHYHVWLPHQWRSULPiULRGHYLDVQmRSDYLPHQWDGDV
 3UHSDURGHFRQFUHWRVHPIXQomRHVWUXWXUDO

1HVWDQRUPDGHILQHVH

³UHVtGXRVGDFRQVWUXomRFLYLO±5HVtGXRVSURYHQLHQWHVGHFRQVWUXo}HVUHIRUPDVUHSDURV
HGHPROLo}HVGHREUDVGHFRQVWUXomRFLYLOHRVUHVXOWDQWHVGDSUHSDUDomRHGDHVFDYDomR
GHWHUUHQRVWDLVFRPRWLMRORVEORFRVFHUkPLFRVFRQFUHWRVRORURFKDPDGHLUDIRUURV
DUJDPDVVD JHVVR WHOKDV SDYLPHQWR DVIiOWLFR YLGURV SOiVWLFRV WXEXODo}HV ILDomR
HOpWULFDHWFFRPXPHQWHFKDPDGRVGHHQWXOKRVGHREUDVFDOLoDRXPHWUDOKD´
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&RPR H[HPSOR LOXVWUDWLYR GHVWH PDWHULDO DSUHVHQWDPVH QD )LJXUD  DOJXPDV IRWRV
REWLGDVSHORDXWRUGHVWHWUDEDOKR

)LJXUD  ± 9LVWD JHUDO RQGH VHUi FRQVWUXtGR R QRYR +RVSLWDO 3DXOLQR :HUQHFN SLOKDV GH 5&'
HTXLSDPHQWRHVFDYDGHLUDXWLOL]DGRQDGHPROLomRGDVHGLILFDo}HVHQWmRH[LVWHQWHVHUHPRomRGH5&'
5&'SURYHQLHQWHGHUHIRUPDGRPLFLOLDU)RWRVGRDXWRU

1HVWD QRUPD WDPEpP GHVWDFDVH GHQWUH RXWURV DVSHFWRV D SUHRFXSDomR FRP
SURSULHGDGHV FRPR D GLVWULEXLomR JUDQXORPpWULFD GR PDWHULDO ËQGLFH GH )RUPD RV
WHRUHV Pi[LPRV GH FRQWDPLQDQWHV DOpP GRV SDUkPHWURV GH FDSDFLGDGH GH VXSRUWH H
H[SDQVLELOLGDGH

7HPVHSXEOLFDGDVSHOD$%17HPHFRPYDOLGDGHDSDUWLUGHDV
QRUPDV

 1%5±5HVtGXRVVyOLGRVGDFRQVWUXomRFLYLOHUHVtGXRVLQHUWHV±$WHUURV±
'LUHWUL]HVSDUDSURMHWRLPSODQWDomRHRSHUDomR
 1%5±5HVtGXRVVyOLGRVGDFRQVWUXomRFLYLOHUHVtGXRVLQHUWHV±ÈUHDGH
UHFLFODJHP±'LUHWUL]HVSDUDSURMHWRLPSODQWDomRHRSHUDomR







 1%5  ± 5HVtGXRV VyOLGRV GD FRQVWUXomR FLYLO H UHVtGXRV LQHUWHV ±
([HFXomRGHFDPDGDVGHSDYLPHQWDomR±3URFHGLPHQWRV

$WHQGHQGRjUHVROXomRGR&21$0$RVUHVtGXRVVHFODVVLILFDPHPTXDWUR
FODVVHVVHJXQGRD1%5$%&H'1HVWDWHVHVmRHVWXGDGRVDTXHOHVGHILQLGRV
FRPR &ODVVH $ RX VHMD UHVtGXRV UHXWLOL]iYHLV RX UHFLFOiYHLV FRPR DJUHJDGRV WDLV
FRPR

 5HVtGXRV GH FRQVWUXomR GHPROLomR UHIRUPDVH UHSDURV GH SDYLPHQWDomR HGH
RXWUDVREUDVGHLQIUDHVWUXWXUDLQFOXVLYHVRORVSURYHQLHQWHVGHWHUUDSOHQDJHP
 5HVtGXRV GH FRQVWUXomR GHPROLomR UHIRUPDV H UHSDURV GH HGLILFDo}HV
FRPSRQHQWHVFHUkPLFRVWLMRORVEORFRVWHOKDVSODFDVGHUHYHVWLPHQWRHRXWURV
DUJDPDVVDHFRQFUHWR
 5HVtGXRV GH SURFHVVR GH SUHSDUR HRX GHPROLomR GH SHoDV SUpPROGDGDV HP
FRQFUHWREORFRVWXERVPHLRVILRVHRXWURVSURGX]LGRVQRVFDQWHLURVGHREUDV

3RU RXWUR ODGR DOJXQV PXQLFtSLRV GR SDtV GLVS}HP GH HVSHFLILFDo}HV SDUD R XVR GH
DJUHJDGRV UHFLFODGRV FRPR QRFDVRGH 6mR 3DXORTXH QD3RUWDULD6,85%*
HVWDEHOHFHD306363(76TXHGHILQHRVFULWpULRVTXHRULHQWDPDH[HFXomR
GH FDPDGDV GH UHIRUoR GR VXEOHLWR VXEEDVH RX EDVH PLVWD GH SDYLPHQWRV FRP
$JUHJDGR 5HFLFODGR GH 5HVtGXR 6yOLGR GD &RQVWUXomR &LYLO GHQRPLQDGR $JUHJDGR
5HFLFODGRHPREUDVGHSDYLPHQWDomRVREDILVFDOL]DomRGD3UHIHLWXUDGR0XQLFtSLRGH
6mR3DXOR3063

(VWDQRUPDGD3063
FODVVLILFDRVUHVtGXRVVyOLGRVGDFRQVWUXomRFLYLOTXHVHDSOLFDPj
UHFLFODJHPFRPSRVWHULRUDSOLFDomRHPREUDVGHSDYLPHQWDomRHP

 5HVtGXRV 6yOLGRV &HUkPLFRV GH &RQVWUXomR &LYLO ± &RQVWLWXtGRV
SUHGRPLQDQWHPHQWH DFLPD GH  HP PDVVD GH PDWHULDLV FHUkPLFRV WDLV
FRPRSHoDVRXIUDJPHQWRVGHWLMRORVWHOKDVPDQLOKDVEORFRVUHYHVWLPHQWRVH
DVVHPHOKDGRVFRQIHFFLRQDGRVFRPDUJLODHVXEPHWLGRVjTXHLPD
 5HVtGXRV 6yOLGRV &LPHQWtFLRV GH &RQVWUXomR &LYLO ± &RQVWLWXtGRV
SUHGRPLQDQWHPHQWH DFLPD GH  HP PDVVD GH PDWHULDLV FRPSRVWRV SRU
DUHLDV FRP DJORPHUDQWHV DUJDPDVVDV FRQFUHWRV HQGXUHFLGRV DUWHIDWRV RX







IUDJPHQWRV GH FRQFUHWR RX DUJDPDVVD GH FLPHQWR WDLV FRPR EORFRV ODMHV H
ODMRWDV YLJDV FROXQDV H DVVHPHOKDGRV WHQGR FRPR PDWHULDLV FRQVWLWXWLYRV
EiVLFRVDVDUHLDVDJUHJDGRVSpWUHRVFLPHQWRVHFDOHV
 5HVtGXRV6yOLGRV0LVWRVGH&RQVWUXomR&LYLO&RQVWLWXtGRVSUHGRPLQDQWHPHQWH
DFLPDGHHPPDVVDGRVPDWHULDLVGHVFULWRVQRVLWHQVH

1XQHVDSUHVHQWD DWHUPLQRORJLD5HVtGXRV6yOLGRVGH&RQVWUXomR H'HPROLomR
5&'H5HVtGXRV6yOLGRVGH&RQVWUXomR&LYLO5&&DGRWDQGRHPVHXWUDEDOKRHVWD
~OWLPDSDUDDGHQRPLQDomRGHUHVtGXRVVyOLGRVIUHTHQWHPHQWHFKDPDGRVGHHQWXOKRGH
REUDV FDOLoD RX PHWUDOKD 1R FDStWXOR ,,, ³$UFDERXoR /HJDO H 1RUPDWLYR´ VHJXH
DSUHVHQWDQGR D GHILQLomR GHVWHV UHVtGXRV VHJXQGR D 5HVROXomR Q  GR &21$0$
LGrQWLFDjTXHODDSUHVHQWDGDSHOD1%5EHPFRPRDDGRWDGDSHOD&20/85%
&RPSDQKLD 0XQLFLSDO GH/LPSH]D 8UEDQD GR PXQLFtSLR GR 5LR GH-DQHLUR TXH VH
UHIHUHD³5HVtGXRV6yOLGRV,QHUWHV´RULXQGRVGHREUDVGHFRQVWUXomRFLYLOUHQRYDomRH
GHPROLomRGHLPyYHLVLQFOXtGRVRVEHQVPyYHLVLQVHUYtYHLVHRVUHVtGXRVRULXQGRVGH
SRGDGHiUYRUHVHOLPSH]DGHMDUGLQV

$ QRUPD 1%5  FODVVLILFD RV UHVtGXRV VyOLGRV FRPR VHFR RX PROKDGR
QDWXUH]DItVLFDFRPR PDWpULDRUJkQLFD RXLQRUJkQLFDFRPSRVLomR TXtPLFDH FRPR
SHULJRVR QmR LQHUWH H LQHUWH ULVFR SRWHQFLDO DR PHLR DPELHQWH 7HPVH
FRPSOHPHQWDUPHQWHDVQRUPDV

 $%171%5±/L[LYLDomRGHUHVtGXRV±3URFHGLPHQWRV
 $%171%5±6ROXELOL]DomRGHUHVtGXRV±3URFHGLPHQWRV
 $%171%5±$PRVWUDJHPGHUHVtGXRV±3URFHGLPHQWRV

$FDGHPLFDPHQWH SRGHVH FLWDU D FRQWULEXLomR DGYLQGD GH /,0$  RQGH p
DSUHVHQWDGD XPD SURSRVLomR GH GLUHWUL]HV SDUD SURGXomR H QRUPDOL]DomR GH UHVtGXR GH
FRQVWUXomRUHFLFODGRH VXDV DSOLFDo}HV HPDUJDPDVVDV H FRQFUHWRVSDUD UHJXODPHQWDomR
GRVDJUHJDGRVSURYHQLHQWHVGDUHFLFODJHP


7DPEpP HP  IRUDP FRQVWLWXtGRV GRLV *UXSRV GH 7UDEDOKR
 FRP DSRLR GR
6,1'86&21 H GR ,%5$&21 DWUDYpVGR &RPLWr 7pFQLFR &7  0HLR $PELHQWH
SDUD SUHSDUDomR GH WH[WRV EiVLFRV YLVDQGR D HODERUDomR GH GRFXPHQWRV LQWLWXODGRV







³3UiWLFDV UHFRPHQGDGDV SDUD D XWLOL]DomR GH DJUHJDGRV UHFLFODGRV´ XP HP
SDYLPHQWDomRHRRXWURHPFRQFUHWR

&DUDFWHUL]DomRGHDJUHJDGRVUHFLFODGRV

6DOLHQWDVH TXH HPERUD HVWD SHVTXLVD WUDWH GD FDUDFWHUL]DomR PHFkQLFD GH DJUHJDGRV
UHFLFODGRV SDUD EDVH H VXEEDVH GH SDYLPHQWRV D SRXFD ELEOLRJUDILD GLVSRQtYHO HVWi
YROWDGDEDVLFDPHQWHSDUD RDSURYHLWDPHQWR GHVVHVPDWHULDLVHPFRQFUHWRV PDVFRPR
HVWHV PDWHULDLV VmR DYDOLDGRV SRU FULWpULRV PHFkQLFRV H ItVLFRV TXH WDPEpP VmR
SHUWLQHQWHVjSDYLPHQWDomRHVWHVHVWXGRVWDPEpPVmRGHVFULWRVQHVWDUHYLVmR

*UDYLPHWULDGR5&'PDWpULDSULPD

2FRPSRUWDPHQWRPHFkQLFR GR DJUHJDGRUHFLFODGR GH 5&'FRPRGH TXDOTXHURXWUR
PDWHULDO GHSHQGH GH YiULRV IDWRUHV GHVGH GD PDWpULDSULPD TXH R FRPS}H HQWXOKR
QHVVH FDVR DWp D IRUPD HP TXH HOH p HPSUHJDGR SDVVDQGR SHOR VHX SURFHVVR GH
IDEULFDomR $VVLP SDUHFHSHUWLQHQWHDSUHVHQWDURVUHVXOWDGRVGHHQVDLRVJUDYLPpWULFRV
GH5&'OLVWDGRVSRU&DUQHLURHWDOH)HUQDQGR$IRQVRSHVTXLVDHPDQGDPHQWR
&233( 7$%(/$  GH DOJXPDV UHJL}HV GR SDtV H GR H[WHULRU RQGH SRGHVH
YHULILFDU D YDULDELOLGDGH GHVVD PDWpULDSULPD H  HQWHQGHU D VXD LPSRUWkQFLD QR
FRPSRUWDPHQWRGHVHXVDJUHJDGRVDRILPGHVVD7HVH

3RU RXWURODGRDLQGDVHJXQGR &DUQHLUR HWDO DVFDUDFWHUtVWLFDV GR5&'HVWmR
FRQGLFLRQDGDVDSDUkPHWURVHVSHFtILFRVGDUHJLmRJHUDGRUDGRVPHVPRVHjYDULDomRDR
ORQJR GR WHPSR 1D FRQVWUXomR GH HGLItFLRV HQTXDQWR QRV SDtVHV GHVHQYROYLGRV VmR
JHUDGRVDOWRVSHUFHQWXDLVGHSDSHOHSOiVWLFRSURYHQLHQWHVGHHPEDODJHQVQRVSDtVHV
HPGHVHQYROYLPHQWRVVmRJHUDGDVJUDQGHVTXDQWLGDGHVGHFRQFUHWRDUJDPDVVDEORFRV
HQWUHRXWURVGHYLGRjVDOWDVSHUGDVGRSURFHVVR
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7$%(/$±&RPSRVLomRHPSRUFHQWDJHPGRHQWXOKRGHGLYHUVDVUHJL}HVSDtVHV
&DUQHLURHWDOFRPPRGLILFDo}HV
2ULJHP
0DWHULDO
5HLQR
8QLGR
1

+RQJ
.RQJ


6mR
&DUORV


6mR
3DXOR


6mR
3DXOR


5LEHLUmR
3UHWR


6DOYDGRU


5LRGH
-DQHLUR


&RQFUHWR
H
DUJDPDVVD
       
6RORH
DUHLD
       
&HUkPLFD        
5RFKDV        
2XWURV        

∗Ҙ6RORDUHLDHURFKD
ҘҘ∗∗0DWHULDOPLVWRFHUkPLFDFRQFUHWRHDUJDPDVVD
&RQVWUXFWLRQ %ULWR)LOKRFLWDGRSRU-RKQ
+RQJ.RQJ3RO\WHFKQLFFLWDGRSRU/HY\

=RUGDQ
3LQWR &DUQHLUR
&DVWUR
$IRQVR

&DUQHLUR HW DO  UHVVDOWDP DLQGD TXH DOpP GRV IDWRUHV UHJLRQDLV DV GLIHUHQoDV
REVHUYDGDVQDFRPSRVLomRGR5&'SRGHPVHUDWULEXtGDVDRSHUtRGRGHDPRVWUDJHPj
WpFQLFDGHDPRVWUDJHPXWLOL]DGDDRORFDOGHFROHWDGDDPRVWUDFDQWHLURDWHUURHDRWLSR
GHREUDVSUHGRPLQDQWHVWDLVFRPRWUDEDOKRVURGRYLiULRVHVREUDVGHGHPROLomR

*UDQXORPHWULD

3DUD3LQWRDJUDQXORPHWULDGRDJUHJDGRUHSUHVHQWDGDSHODFXUYDGHGLVWULEXLomR
JUDQXORPpWULFD pXPD GDVFDUDFWHUtVWLFDVTXHDVVHJXUDP HVWDELOLGDGHDRVSDYLPHQWRV
HPFRQVHTrQFLDGRPDLRUDWULWRLQWHUQRREWLGRSRUHQWURVDPHQWRGDVSDUWtFXODVGHVGHD
PDLVJUD~GDjSDUWtFXODPDLVILQD

3RURXWURODGRRVLVWHPDGHFODVVLILFDomRGHVRORVHDJUHJDGRVSURSRVWRSHOD$$6+72
$PHULFDQ$VVRFLDWLRQRI6WDWH+LJKZD\DQG7UDQVSRUWDWLRQ2IILFLDOVXWLOL]DD
FXUYDJUDQXORPpWULFDSDUDDYDOLDUHFODVVLILFDURPDWHULDOGHDFRUGRFRPVXDDSOLFDomR
YLDV VHFXQGiULDV DWHUURV VXEOHLWRV EDVHV H VXEEDVHV GHSDYLPHQWRV IOH[tYHLV HQWUH
RXWURV
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1RTXHVHUHIHUHDHVVHVDJUHJDGRVUHFLFODGRV6DJRH&UHQWVLO%URZQ

DSXG
%XWWOHUFLWDTXHDJUDQXORPHWULDGRDJUHJDGRGHSHQGHGRSURFHVVRGHEULWDJHP
XWLOL]DGR1RHQWDQWRLVVRQmRYHPVHQGRFRQVLGHUDGRQDVXDFRQIHFomR

1R %UDVLO DV HVSHFLILFDo}HV SDUD PDWHULDLV GH EDVH H VXEEDVH GH SDYLPHQWRV
HVWDELOL]DGRVJUDQXORPHWULFDPHQWHVmRDSUHVHQWDGRVSRUQRUPDV'1(5H$%171%5
 TXH SRU VXD YH] LQGLFDP D QHFHVVLGDGH GHTXH D FXUYD JUDQXORPpWULFD VHMD
FRQWtQXD H TXH VH HQTXDGUH QDV IDL[DV JUDQXORPpWULFDV HVSHFLILFDGDV *UDQXORPHWULD
FRQWtQXDSRUVXDYH]pDTXHODHPTXHHVWmRSUHVHQWHVWRGRVRVWDPDQKRVGHSDUWtFXODV
GH XP GHWHUPLQDGR LQWHUYDOR JUDQXORPpWULFR SHUPLWLQGR FRPR FLWDGR DQWHULRUPHQWH
TXHRVJUmRVPHQRUHVGRPDWHULDOVHHQFDL[HPQRVYD]LRVLQWHUJUDQXODUHVGRVPDLRUHV
SRVVLELOLWDQGRFRQVWLWXLUXPPDWHULDOPDLVFRPSDFWRFRQVHTHQWHPHQWHPDLVUHVLVWHQWH
HPHQRVGHIRUPiYHO

1RWUDEDOKRUHDOL]DGRSRU&DUQHLURHWDOSDUDYHULILFDUDYLDELOLGDGHWpFQLFDGR
HPSUHJRGHDJUHJDGRVUHFLFODGRVGH5&'GH6DOYDGRU%$HPFDPDGDVGHEDVHHVXE
EDVH GH SDYLPHQWRV IRUDP FRQVLGHUDGRV HVWHV DJUHJDGRV HP GXDV IUDo}HV JUD~GD
SDVVDQWHQDSHQHLUDPPHUHWLGRQDSHQHLUD PPH PL~GDSDVVDQWH QDSHQHLUD
PP (VVDV GXDV IUDo}HV IRUDP PLVWXUDGDV D GRLV VRORV VHJXLQGR GHWHUPLQDGRV
SHUFHQWXDLV H[  VROR ³ODWHUtWLFR´ H  DJUHJDGR UHFLFODGR PL~GR XP GH
FRPSRUWDPHQWR ODWHUtWLFR SURYHQLHQWH GD )RUPDomR %DUUHLUDV H R RXWUR GH
FRPSRUWDPHQWR QmR ODWHUtWLFR GR KRUL]RQWH & VDSUROtWLFR $V GXDV PLVWXUDV FRP R
DJUHJDGRUHFLFODGRPL~GRQmRVHHQTXDGUDUDPQDVIDL[DVJUDQXORPpWULFDVHVSHFLILFDGDV
SHOD 1%5 DR FRQWUiULR GDTXHODV FRQIHFFLRQDGDV FRP D IUDomR JUD~GD GRV
PHVPRV $ SDUWLU GD DQiOLVH GH UHVXOWDGRV GH ,6& ËQGLFH GH 6XSRUWH &DOLIyUQLD
REVHUYRXVH TXH UHVSHLWDQGR GHWHUPLQDGDV GRVDJHQV DV PLVWXUDV VH PRVWUDUDP
DGHTXDGDVjVXDDSOLFDomRHPEDVHVHVXEEDVHGHSDYLPHQWRV

'HIRUPDVHPHOKDQWHSRUpPXWLOL]DQGRDJUHJDGRUHFLFODGRHVRORVGRPXQLFtSLRGH6mR
3DXOR63%RGLHWDOUHDOL]DUDPXPGRVSULPHLURVWUDEDOKRVHPSDYLPHQWDomRQR
%UDVLOXWLOL]DQGRHVVHWLSRGHDJUHJDGRVHUYLQGRLQFOXVLYHGHUHIHUrQFLDSDUDDSHVTXLVD
FLWDGDDQWHULRUPHQWHGH&DUQHLURHWDO'HQWUHRXWUDVFRLVDVHOHVYHULILFDUDPR
  

Sagoe–Crentsil, K.K. & Brown, T. 1998, 'Performance requirements of building products derived from construction 
and demolition waste', Proc. CIB World Building Congress, 'Construction and the Environment', Gavle, Suécia, 7–12 
June 1998







FRPSRUWDPHQWR GDV PLVWXUDV QDV YiULDV GRVDJHQV REVHUYDQGR TXH RV JUmRV GH 5&'
EULWDGR DSUHVHQWDP ERD UHVLVWrQFLD j FRPSUHVVmR H DR HPEULFDPHQWR TXDQGR
FRPSDUDGRVDRHQWXOKREUXWRXPDYH]TXHQDEULWDJHPDIUDJPHQWDomRVHGiQRSODQR
GH PHQRU UHVLVWrQFLD GR PDWHULDO 3RUWDQWR DV IUDo}HV PHQRV UHVLVWHQWHV VmR
SUDWLFDPHQWHUHGX]LGDVjVJUDQXORPHWULDVGHDUHLDVRXVRORVUHVXOWDQGRHPPDWHULDOGH
HQFKLPHQWR H DQFRUDJHP GRV JUmRV PDLV UHVLVWHQWHV 6HJXQGR HOHV HVWH IDWR p TXH
UHVXOWD HPXPD FXUYDGH FDSDFLGDGHGH VXSRUWHFUHVFHQWHHP IXQomR GR DXPHQWRGD
SRUFHQWDJHPGH5&'QDPLVWXUD

$ 3UHIHLWXUD 0XQLFLSDO GH %HOR +RUL]RQWH YHP SURGX]LQGR DJUHJDGRV UHFLFODGRV GH
5&'QDV(VWDo}HVGHUHFLFODJHPGH(QWXOKRGD&RQVWUXomR&LYLOGRVEDLUURV(VWRULOH
3DPSXOKD GLVWLQJXLQGRRV HP WLSR $ FRPSRVWRV EDVLFDPHQWH GH FRQFUHWR H
DUJDPDVVDV H WLSR % PDWHULDO PLVWR FHUkPLFD FRQFUHWR DUJDPDVVD H RXWURV
*UDQXORPHWULFDPHQWHDPERVRVSURGXWRVVmRDSUHVHQWDGRVFRPRELFDFRUULGD([LVWHR
SURMHWR GH XPDWHUFHLUD XVLQD TXHHP DFUpVFLPR jVGHPDLV SRVVXLUi XPFRQMXQWR GH
SHQHLUDV SRVVLELOLWDQGR D SURGXomR GH EULWD JUDGXDGD 'HVGH  YHP VHQGR
H[HFXWDGDVFRPHVVHVPDWHULDLVEDVHVHVXEEDVHVGHSDYLPHQWRVFRPSURMHWRFDOFDGR
QR ,6& H QD H[SHULrQFLD GRV (QJHQKHLURV GHVVH 0XQLFtSLR 9LDV FRPR D $Y 0iULR
:HUQHFN FRP WUHFKR H[HFXWDGR FRP HVVH PDWHULDO H[LVWHP WUHFKRV HP DJUHJDGR
FRQYHQFLRQDOHPLQpULRGHIHUURHPPHDGRVGDGpFDGDGH)LJXUDDSUHVHQWDP
VHHPFRQGLo}HVGHWUiIHJRVHPHOKDQWHVjTXHOHVWUHFKRVFRQIHFFLRQDGRVFRPDJUHJDGR
FRQYHQFLRQDO &RQWXGR QmR VH SRGH DILUPDU VH KRXYH RX QmR XP
VXSHUGLPHQVLRQDPHQWR GDV FDPDGDV GR SDYLPHQWR XPD YH] TXH FRPR FLWDGR DQWHV
FRQWRXVHFRPDH[SHULrQFLDODERUDWRULDOHH[HFXWLYDGRV(QJHQKHLURVGD3UHIHLWXUDGH
%HOR+RUL]RQWHIHLWDVHPSLULFDPHQWH







[image: alt]


)LJXUD  ± $Y 0iULR :HUQHFN FRP WUHFKR H[HFXWDGR FRP DJUHJDGR UHFLFODGR )RWR GR DXWRU
DJR


$SUHVHQWDVHQD7DEHODSDUWHGDWDEHODDSUHVHQWDGDQDQRUPD$%171%5QR
WRFDQWHjJUDQXORPHWULDVXJHULGDSDUDHPSUHJRGH5&'HPSDYLPHQWDomR

7DEHOD±5HTXLVLWRVJHUDLVSDUDDJUHJDGRUHFLFODGRGHVWLQDGRDSDYLPHQWR
JUDQXORPHWULD±1%5
$JUHJDGRUHFLFODGR
FODVVH$
1RUPDVGHHQVDLRV
3URSULHGDGHV
0L~GR *UD~GR
$JUHJDGR
0L~GR
$JUHJDGR
*UD~GR
'LVWULEXLomR
JUDQXORPpWULFD
QmRXQLIRUPHHEHP
JUDGXDGDFRP
FRHILFLHQWHGH
XQLIRUPLGDGH&
X
!
1%5
'LPHQVmRPi[LPD
FDUDFWHUtVWLFD
PP 1%510

(PFRPSDUDomRjDSOLFDomRHPFDPDGDVLQIHULRUHVGHSDYLPHQWRHQRTXHVHUHIHUHD
JUDQXORPHWULDFLWDVHDXWLOL]DomRGRVDJUHJDGRVUHFLFODGRVHPFRQFUHWR/HY\







LQIRUPDTXHSURGX]LUDJUHJDGRVUHFLFODGRVEHPJUDGXDGRVHOLPSRVQmRVHUiVXILFLHQWH
SDUDJDUDQWLUDTXDOLGDGHGRSURFHVVRGHUHFLFODJHP2PDWHULDOGHYHUiVHUDGHTXDGRj
ILQDOLGDGH HVSHFtILFD SDUD D TXDO VH GHVWLQD RX VHMD ILVLFDPHQWH VXD JUDQXORPHWULD
GHYHUiHQTXDGUDUVHGHQWURGHGHWHUPLQDGRVOLPLWHVHTXLPLFDPHQWHVySRGHUiFRQWHU
QtYHLVPtQLPRVWROHUiYHLVGHFRQWDPLQDomRSDUDTXHGHVWDIRUPDRFRQFUHWRSURGX]LGR
SRVVDVHUGXUiYHOHKDMDJDUDQWLDGDHVWDELOLGDGHGDVHVWUXWXUDVFRQVWUXtGDV

/HY\ GL] TXH TXDQGR VH ID]HP FRQFUHWRV FRP PHQRU H[LJrQFLD GH TXDOLGDGH
XVDPVH jV YH]HV DJUHJDGRV SURYHQLHQWHV GH MD]LGDV GH URFKD TXH FRQWrP XPD
YDULHGDGHFRPSOHWDGHWDPDQKRVGHVGHRPHQRUDWpRPDLRUGHQRPLQDGRVELFDFRUULGD
RXEULWDJUDGXDGD3RUpPDDOWHUQDWLYDXVDGDQRSUHSDURGHFRQFUHWRVGHERDTXDOLGDGH
FRQVLVWH HP REWHU R DJUHJDGR HP SHOR PHQRV GRLV JUXSRV GH WDPDQKRV VHQGR DV
SULQFLSDLV GLYLV}HV HQWUH DJUHJDGR PL~GR H DJUHJDGR JUD~GR 1HYLOOH  $
GHWHUPLQDomR GD FXUYD JUDQXORPpWULFD GH XP DJUHJDGR p XPD WDUHID VLPSOHV SRUpP
GHFLGLU VH D JUDQXORPHWULD GR DJUHJDGR SRGH VHU FRQVLGHUDGD DFHLWiYHO RX QmR SDUD
SURGXomRGHFRQFUHWRpXPDWDUHIDPDLVFRPSOH[DHSDUHFHTXHDLQGDQRVGLDVDWXDLVR
PHLRWpFQLFRQmRDSUHVHQWDFRQVHQVRVREUHRDVVXQWR&RPRLQ~PHURVRXWURVFRQFHLWRV
R GHJUDQXORPHWULD LGHDO IRL VH PRGLILFDQGRFRPRWHPSR1D GpFDGDGH R PHLR
WpFQLFR LQGLFDYDTXHR LGHDOSDUD SURGXomR GH FRQFUHWRVHULD XWLOL]DUDUHLD JURVVD QR
(VWDGR GH 6mR 3DXOR (VWD DUHLD QRUPDOPHQWH HUD HQFRQWUDGD QD UHJLmR GH -DFDUHt
$WXDOPHQWH FRP D GLILFXOGDGH FUHVFHQWH GH VH ORFDOL]DU HVWH WLSR GH DUHLD HQWUH DV
FRQFUHWHLUDVDXWLOL]DomRGHDUHLDILQDDVVLPFRPRDUHLDVFRPSRVWDVDUWLILFLDOPHQWHFRP
ILQRV GH SHGUHLUDV WrP VLGR QRUPDOPHQWH XWLOL]DGDV QD SURGXomR GH FRQFUHWRV VHP
TXDOTXHUUHVWULomRSHORVFRQVXPLGRUHV

3RUWDQWR D XWLOL]DomR GD FXUYD JUDQXORPpWULFD FRPR SDUkPHWUR SDUD VHOHomR GH XP
DJUHJDGRDVHUXWLOL]DGRQDSURGXomRGHFRQFUHWRQmRSRGHVHUDGRWDGRFRPRFULWpULR
DEVROXWR DR LQYpV GLVVR GHYH VHU HQWHQGLGR FRPR FULWpULR RULHQWDWLYR SDUD SUHYHU D
WUDEDOKDELOLGDGHGRFRQFUHWRDVHUSURGX]LGRFRPGHWHUPLQDGRDJUHJDGR$LQGD/HY\
 D SURFHGrQFLD GRV UHVtGXRV GHFRQVWUXomR GHVWLQDGRV jSURGXomR GH DJUHJDGRV
UHFLFODGRVGHYHVHUFRQVLGHUDGDUHOHYDQWHXPDYH]TXHGHSHQGHQGRGDVXDRULJHPDR
SDVVDUHP SRU XP GHWHUPLQDGR EULWDGRU HVWHV UHVtGXRV GDUmRRULJHPD DJUHJDGRV FRP
IRUPD WRWDOPHQWH GLIHUHQWHV HQWUH VL (P GHWHUPLQDGDV FRQGLo}HV SRGHP OHYDU D XP
FRQVXPR GH FLPHQWR H[WUHPDPHQWH HOHYDGR WRUQDQGR LQYLiYHO WpFQLFD H







HFRQRPLFDPHQWHD SURGXomRGHFRQFUHWRVGHFODVVHVFRPUHVLVWrQFLDVVXSHULRUHVD 
03D3DUDHVVHSHVTXLVDGRURUHFRPHQGiYHOSRUWDQWRpTXHDOpPGDIRUPDWH[WXUDH
JUDQXORPHWULD D VHOHomR GH DJUHJDGRV UHFLFODGRV QD SURGXomR GH FRQFUHWRV VHMD
UHDOL]DGDGHSHQGHQGRGHVXDRULJHPDOYHQDULDRXFRQFUHWRHYLWDQGRVHDPLVWXUDXPD
YH]TXHDSUHVHQWDPFDUDFWHUtVWLFDVGLIHUHQFLDGDV

(QVDLRGH$EUDVmR³/RV$QJHOHV´

'HILQHVH QR PpWRGR GH HQVDLR '1(50(  D DEUDVmR ³/RV $QJHOHV´ GR
DJUHJDGR FRPR R GHVJDVWH VRIULGR SHOR PHVPR TXDQGR FRORFDGR QD PiTXLQD ³/RV
$QJHOHV´MXQWDPHQWHFRPXPDFDUJDDEUDVLYDHVIHUDVSDGU}HVGHDoRVXEPHWLGRDXP
GHWHUPLQDGRQ~PHURGHUHYROXo}HVGHVWDPiTXLQDjYHORFLGDGHGHUSPDUSP

2UHVXOWDGRGRHQVDLR$
Q
pDYDOLDGRSHODSHUGDGHPDWHULDOHPUHODomRPDVVDLQLFLDO
P
Q
GDDPRVWUDSDVVDQWHQDSHQHLUD1

$
Q
 P
Q
±P
Q¶
[P
Q
  (2.1) 
Onde:
$
Q
 DEUDVmR³/RV$QJHOHV´QDJUDGXDomRQ
Q JUDGXDomR$%&'()RX*HVFROKLGDSDUDHQVDLR
P
Q
 PDVVDWRWDOGDDPRVWUDODYDGDHVHFDFRORFDGDQRWDPERU
P
Q¶
 PDVVDWRWDOGDDPRVWUDODYDGDHVHFDDSyVRHQVDLRUHWLGDQDSHQHLUDGHPP

3LQWRUHVVDOWDTXHVHPGHVWDFDUDDSOLFDomRHPEDVHRXVXEEDVHGHSDYLPHQWR
R YDORU /RV $QJHOHVGHYHVHU EDL[R SDUD RVVHUYLoRVGRWLSR WUDWDPHQWR VXSHUILFLDO H
PDFDGDPH EHWXPLQRVR VHQGR TXH QDV PLVWXUDV EHWXPLQRVDV JHUDOPHQWH SRGHVH
SURMHWDUXPDPDWUL]DUJDPDVVDGDGHPRGRDDWHQXDUDPiTXDOLGDGHGRDJUHJDGR3RU
H[HPSOR XPD DUJDPDVVD FRP H[FHVVR GH DJUHJDGR PL~GR ILOHU H FLPHQWR DVIiOWLFR
PLQLPL]D R DWULWR GRV JUmRV VHP DOWHUDU DV GHPDLV FDUDFWHUtVWLFDV GD PLVWXUD
EHWXPLQRVD

1RWUDEDOKRUHDOL]DGRSRU&DUQHLURHWDOSDUDYHULILFDUDYLDELOLGDGHWpFQLFDGR
HPSUHJRGHDJUHJDGRVUHFLFODGRVGH5&'GH6DOYDGRU%$HPFDPDGDVGHEDVHHVXE
EDVHGH SDYLPHQWRV FLWDGR QR LWHP DQWHULRUR DJUHJDGRUHFLFODGR JUD~GR DSUHVHQWRX







GHGHVJDVWHQHVWHHQVDLRRXVHMD$
Q
 3RUWDQWRRPDWHULDOGRFLWDGRHVWXGR
DWHQGHXjVHVSHFLILFDo}HVGD1%5SDUDVXEEDVHHEDVHGHSDYLPHQWRV

)RLUHDOL]DGRXPHVWXGRHPSDUFHULDSHOD129$&$3H&233(HUHDOL]DGRSHOD3URI
/DXUD0*GD0RWWDHPQRODERUDWyULRGH*HRWHFQLDGD&233(FRPDJUHJDGRV
UHFLFODGRV SURYHQLHQWH GH %UDVtOLD') RV TXDLV IRUDP EULWDGRV H SHQHLUDGRV
VHSDUDGDPHQWHHPJUDQXORPHWULDTXHVHHQFDL[DPQDVFXUYDVVXSHULRUPpGLDHLQIHULRU
GDIDL[D$GDHVSHFLILFDomR'1(5(61RWRFDQWHDRHQVDLRGHDEUDVmR³/RV
$QJHOHV´HVWHVDSUHVHQWDUDPXPGHVJDVWHPpGLRGH

1RTXHGL]UHVSHLWRjQRUPD1%5$JUHJDGRVUHFLFODGRVGHUHVtGXRVVyOLGRVGD
FRQVWUXomR FLYLO ± 8WLOL]DomR HP SDYLPHQWDomR H SUHSDUR GH FRQFUHWR VHP IXQomR
HVWUXWXUDO ± 5HTXLVLWRV ± $%17 QmR FRQVWD QHQKXPSDUkPHWUR TXH GLJD UHVSHLWR DR
(QVDLRGH$EUDVmR³/RV$QJHOHV´

8PWUDEDOKRLQWHUHVVDQWHIRLGHVHQYROYLGRSRU%XWWOHURQGHVHFRPSDUDDSHUGD
GHPDWHULDOSRUDEUDVmRHPXPDDPRVWUDGHDJUHJDGRQDWXUDOTXHIRLDSUR[LPDGDPHQWH
LJXDODFRPDSHUGDGH PDWHULDOGRVDJUHJDGRVUHFLFODGRVDSDUWLUGHFRQFUHWRV
SURGX]LGRVFRPHVWHDJUHJDGRGHYiULDVLGDGHVGLDVDTXDOJLURXHPWRUQRGH
GLDHGLDVUHVVDOWDQGRTXHRUHVXOWDGRSDUDDLGDGHGHGLDVHPERUD
VXSHULRUILFRXSUy[LPRaGDTXHOHDGLDV

3DUD ILQV GH FRPSDUDomR HQWUH RV DJUHJDGRV UHFLFODGRV H DTXHOHV FRQYHQFLRQDLV R
HVWXGRUHDOL]DGRSRU5LEHLURHWDOOHYDQWRXTXHR5LRGH-DQHLURHUDHPR
VHJXQGRPHUFDGRFRQVXPLGRUGHSHGUDEULWDGDGRSDtV(UDPPLOK}HVGHWRQHODGDVGH
PDWHULDOSURGX]LGRVSRUSHGUHLUDVGHSHTXHQRHPpGLRSRUWH6HJXQGRR6LQGLEULWDD
UHJLmR PHWURSROLWDQDUHVSRQGLDSRU FHUFDGH  GD GHPDQGDWRWDO GRHVWDGR)RUDP
FROHWDGDVDPRVWUDVGHURFKDVHGHDJUHJDGRVHPGXDVJUDGXDo}HVGHEULWDHHP
SHGUHLUDVVLWXDGDVQDUHJLmRGR*UDQGH5LR'RLVGRVHQVDLRVDGRWDGRVSDUDFODVVLILFDU
HVWHV PDWHULDLV IRUDP R GH $EUDVmR ³/RV $QJHOHV´ H ËQGLFH GH )RUPD DERUGDGR HP
LWHPVHJXLQWH

3DUDRHQVDLR/RV$QJHOHV5LEHLURHWDOUHODFLRQDUDP








 6XDFODVVLILFDomRSRUIDL[DVGHDYDOLDomRH[FHOHQWHSDUDGHVJDVWHVGHDWp
ERP SDUD YDORUHV GH  D  UHJXODU SDUD GHVJDVWHV GH  D  H
LQVDWLVIDWyULDSDUDGHVJDVWHVVXSHULRUHVD
 $QRUPD&GD$670TXHIL[DDSHUGDPi[LPDQRHQVDLRGHDEUDVmRHP
HTXHDFRQVHOKDDLQGDTXHQRVDJUHJDGRVSDUDFRQFUHWRKLGUiXOLFRH[SRVWR
DRGHVJDVWHRtQGLFHPi[LPRVHMDGH
 $HVSHFLILFDomRGR'1(5GHPDLRULQWHUHVVHSDUDDHVWD7HVHTXHSDUDXVRHP
UHYHVWLPHQWRHVSHFLILFDSDUDRDJUHJDGRXPGHVJDVWHGHQRPi[LPR
 $V HVSHFLILFDo}HV GR /1(& TXH SUHYrHP SDUD FRQFUHWRV EHWXPLQRVRV XP
GHVJDVWH PHQRU RXLJXDOD(HSDUDUHYHVWLPHQWRVVXSHUILFLDLV
PHQRURXLJXDOD(
 $VUHFRPHQGDo}HVIUDQFHVDVEDVWDQWHULJRURVDVQDHVSHFLILFDomRGHWUDWDPHQWRV
VXSHUILFLDLVFDVRHPTXHSUHVFUHYHPXPGHVJDVWHLQIHULRUD
 $ HVSHFLILFDomREUDVLOHLUD(% SDUD ODVWUR IHUURYLiULRTXH IL[DR GHVJDVWH
Pi[LPRHP
 $QRUPDEUDVLOHLUD1%5HVWDEHOHFHTXHDDEUDVmRGHYHVHULQIHULRUD
HPSHVRGRPDWHULDOLQWHUYDORLJXDOjTXHOHGR'1(5

9HULILFDUDPHQWmRTXHSDUDQRUPDEUDVLOHLUD1%5

 (PGDVSHGUHLUDVDQDOLVDGDVGRVFDVRVDVGXDVJUDGXDo}HVGHEULWD
SURGX]LGDVDSUHVHQWDUDPUHVXOWDGRVLQVDWLVIDWyULRV
 (PGDVSHGUHLUDVGRVFDVRVSHORPHQRVXPDGDVGXDVJUDGXDo}HV
DSUHVHQWRXUHVXOWDGRLQVDWLVIDWyULR

5DPRVDSUHVHQWDXPHVWXGRFRPPDWHULDLVJUDQXODUHVHPSUHJDGRVQRPXQLFtSLR
GR5LRGH-DQHLURH*UDQGH5LRUHDOL]DQGRHQVDLRVGLQkPLFRVGHDPRVWUDVGHEULWDVGH
YiULDV SHGUHLUDV GR PXQLFtSLR H SUy[LPDV SDUD D FRQIHFomR GH XP FDWiORJR GH
SDYLPHQWRVIOH[tYHLV1HVWH WUDEDOKRDSHQDV DVDPRVWUDVGH EULWDGH GXDVSHGUHLUDV
DSUHVHQWDUDPGHVJDVWHVj$EUDVmR/RV$QJHOHVLJXDLVDHUHVSHFWLYDPHQWH
$VGHPDLVDPRVWUDVGHEULWDHGDVGHPDLVSHGUHLUDVDSUHVHQWDUDPYDORUHVLQIHULRUHV
DROLPLWHGH
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(QVDLRGHËQGLFHGH)RUPD

6HJXQGRDQRUPD1%5TXHSUHVFUHYHR PpWRGRDWUDYpVGRTXDOVHGHWHUPLQDR
tQGLFHGHIRUPDGRDJUHJDGRJUD~GRFRPGLPHQVmRPi[LPDFDUDFWHUtVWLFDVXSHULRUD
PP HVWH tQGLFHp PpGLDGDUHODomRHQWUH R FRPSULPHQWRH DHVSHVVXUDGRV JUmRV GR
DJUHJDGR SRQGHUDGD SHOD TXDQWLGDGH GH JUmRV GH FDGD IUDomR JUDQXORPpWULFD TXH R
FRPS}H

$SUHVHQWDVHQD7$%(/$SDUWHGDWDEHODDSUHVHQWDGDQDQRUPD1%5SRUpP
QRTXHGL]UHVSHLWRDRtQGLFHGHIRUPD

7$%(/$±5HTXLVLWRVJHUDLVSDUDDJUHJDGRUHFLFODGRGHVWLQDGRDSDYLPHQWR
tQGLFHGHIRUPD±1%5
$JUHJDGRUHFLFODGRFODVVH
$
1RUPDVGHHQVDLRV
3URSULHGDGHV
0L~GR *UD~GR
$JUHJDGR
0L~GR
$JUHJDGR
*UD~GR
ËQGLFHGHIRUPD    1%5


3LQWR  DILUPD TXH QRV WUDWDPHQWRV VXSHUILFLDLV p LPSRUWDQWH WUDEDOKDU FRP
DJUHJDGRV PDLV F~ELFRV RX PHQRV ODPHODUHV SRLV HVWHV ~OWLPRV VmR IDFLOPHQWH
TXHEUDGRVSHODDomRGRWUiIHJRGDQGRRULJHPjIRUPDomRDFHOHUDGDGHEXUDFRVQDSLVWD
GDURGRYLD

&DUQHLURHWDOREWLYHUDPSDUDRVDJUHJDGRVUHFLFODGRVGH6DOYDGRURtQGLFHGH
IRUPDSDUDRDJUHJDGRJUD~GRUHFLFODGRFRPGLPHQVmRPi[LPDFDUDFWHUtVWLFDVXSHULRUD
 PP R YDORU GH  DSUHVHQWDQGRVH DVVLP QmR ODPHODU H GHQWUR GR TXH HVWi
SUHFRQL]DGRQDQRUPD1%5

$VVLPFRPRQRLWHPDQWHULRUFLWDVHRWUDEDOKR5LEHLURHWDOFRPRVDJUHJDGRV
QDWXUDLVRXFRQYHQFLRQDLVEULWDVHGRPXQLFtSLRGR5LRGH-DQHLURH*UDQGH5LR
HP WHUPRV GH tQGLFH GH IRUPD $GRWDUDP LQLFLDOPHQWH R PRGR GH GHWHUPLQDomR







HVSHFLILFDGRSHOD1%5 TXHDYDOLDD IRUPD VHJXQGR GXDVUHODo}HVFDOFXODGDVD
SDUWLUGDPHGLGDGHGLPHQV}HVGDVEULWDVYHULILFDQGRTXHRVtQGLFHVGHIRUPDGHWRGRV
RVDJUHJDGRVHQVDLDGRVFRUUHVSRQGHUDPjIRUPDF~ELFDIDWRTXHHYLGHQFLDTXHWRGRV
SRVVXHPIRUPDDGHTXDGDDRHPSUHJRQDSURGXomRGHFRQFUHWR

5LEHLURHWDOFRQWLQXDPFLWDQGRTXHDQRUPDEUDVLOHLUD1%5DSOLFiYHODR
FDVRQHVWHHVWXGRDGRWDDPHGLGDGHDSHQDVGXDVGLPHQV}HVGDVSDUWtFXODVHDQRUPD
EUDVLOHLUD 1%5  HVWDEHOHFH TXH D UHODomR HQWUH D PDLRU H D PHQRU QmR GHYHVHU
VXSHULRU D  2EVHUYRXVH TXH HVWH FULWpULR IRL DWHQGLGR SRU WRGDV DV SHGUHLUDV
DQDOLVDGDV7DPEpP5DPRVDSUHVHQWDUHVXOWDGRVVHPHOKDQWHV

6HSRUXPODGRHQFRQWUDVHQDiUHDGHSDYLPHQWDomRSRXFRVWUDEDOKRVFRPDJUHJDGRV
UHFLFODGRV GH ³HQWXOKR´ HP TXH VH FRQWHPSOH RV HVWXGRV GD IRUPD GRV PHVPRV SRU
RXWUR HP VH WUDWDQGR GH WHFQRORJLD GR FRQFUHWR LVVR p EHP GLIXQGLGR H HVVHQFLDO j
DQiOLVH GR FRPSRUWDPHQWR H GDFRQIHFomR GHVVH PDWHULDO $VVLP DLQGDHPWUDEDOKRV
YROWDGRVDDSOLFDomRGHDJUHJDGRVUHFLFODGRVGH5&'HPFRQFUHWRGHFLPHQWR3RUWODQG
&&3GHVWDFDVHPDLVXPDYH]/HY\REVHUYDQGRTXHD IRUPDGRVJUmRVWHP
LQIOXrQFLDQRYROXPHWRWDOGHSDVWDQHFHVViULRSDUDJDUDQWLUDSODVWLFLGDGHHVSHFLILFDGD
GHGHWHUPLQDGRFRQFUHWRHTXHGHDFRUGRFRPHVWXGRUHDOL]DGRSRU5DYLQGUDUDMDK
7DPDIRUPDGDVSDUWtFXODVGRVDJUHJDGRVUHFLFODGRVpPDLVDQJXODUTXHDGRV
DJUHJDGRV QDWXUDLV &RP EDVH HP SHVTXLVDV H[HFXWDGDV SRU +DQVHQ H 1DUXG 
DSXG /HY\  FRQFOXLVH TXH RV DJUHJDGRV PL~GRV UHFLFODGRV SURYHQLHQWHV GH
SURFHVVR GH EULWDJHP DSUHVHQWDP IRUPDV PDLRUHV H PDLV DQJXORVDV GR TXH VHULD
GHVHMiYHOSDUDSURGXomRGHERDVPLVWXUDV

/HY\FRQWLQXDDILUPDQGR³8PDYH]TXHRVDJUHJDGRVPL~GRVUHFLFODGRVFRQWrP
XP JUDQGH Q~PHUR GH SDUWtFXODV DQJXODUHV QmR FRQVWLWXL VXUSUHVD R IDWR GH TXH
FRQFUHWRV HODERUDGRV H[FOXVLYDPHQWH FRP HVWHV DJUHJDGRV VHMDP PDLV FRQVLVWHQWHV H
FRQVHTHQWHPHQWHDSUHVHQWHPPHQRUWUDEDOKDELOLGDGHGRTXHFRQFUHWRVSUHSDUDGRVFRP
DJUHJDGRV QDWXUDLV XWLOL]DQGRVH R PHVPR WUDoR´ )RUPDWRV F~ELFRV H WH[WXUDV
LPSHUPHiYHLV DSUHVHQWDP PHQRU GHPDQGD GH iJXD SDUD DWLQJLU GHWHUPLQDGD
SODVWLFLGDGH 7DO IDWR GHYH VHU FRQVLGHUDGR VHPSUH TXH VH UHDOL]DU XP HVWXGR GH
GRVDJHP GH &&3 &RP D XWLOL]DomR GH DJUHJDGRV UHFLFODGRV QmR KDYHULD GH VHU
GLIHUHQWHSRUWDQWRDXWLOL]DomRGHUHVtGXRVSURYHQLHQWHVGHDOYHQDULDSDUDSURGXomRGH







DJUHJDGRV D VHUHP XWLOL]DGRV QR SUHSDUR GH QRYRV FRQFUHWRV GHYH VHU DQDOLVDGD FRP
FDXWHOD XPD YH] TXH WDO VROXomR VHPSUH DSUHVHQWDUi FRPR SURGXWR ILQDO DJUHJDGRV
PDLV DQJXORVRV H PDLV DEVRUYHQWHV TXH RV DJUHJDGRV SURYHQLHQWHV GH UHVtGXRV GH
FRQFUHWR

(QVDLRVGH/L[LYLDomRHGH6ROXELOL]DomR

2HQVDLRGHOL[LYLDomRWHPFRPRREMHWLYRLGHQWLILFDUDFRQFHQWUDomRGHVXEVWkQFLDVTXH
VHVHSDUDPGRPDWHULDOSRUPHLRGHODYDJHPHSHUFRODomR(PFRQWUDSDUWLGDRHQVDLR
GHVROXELOL]DomRLGHQWLILFDDFRQFHQWUDomRGHVXEVWkQFLDVVRO~YHLVHPiJXDSUHVHQWHVQR
PDWHULDO (VWHVHQVDLRVVmR SUHFRQL]DGRVSHODV QRUPDV1%5 H $ SDUWLU
GHVVHVGRLVHQVDLRV SRGHVHWDPEpPFODVVLILFDUVHR DJUHJDGRUHFLFODGRp LQHUWHQmR
LQHUWHRXSHULJRVR

3RURXWURODGR1%5$JUHJDGRVUHFLFODGRVGHUHVtGXRVVyOLGRVGDFRQVWUXomR
FLYLO ± 8WLOL]DomR HP SDYLPHQWDomR H SUHSDUR GH FRQFUHWR VHP IXQomR HVWUXWXUDO ±
5HTXLVLWRV ± $%17 QmR WUDWD GHVWH DVVXQWR ([LVWHP FRQVLGHUDo}HV VREUH WHRUHV GH
FRQWDPLQDQWHVSRUpPFRQWHPSODQGRDTXHOHVTXH WrPDomRQRFLYDXQLFDPHQWHVREUHD
TXDOLGDGHGRVFRQFUHWRVFRQIHFFLRQDGRVFRPHVVHWLSRGHDJUHJDGR

4XDQWR DR HPSUHJR QR %UDVLO GHVVHV HQVDLRV YROWDGR j DSOLFDomR HP SURMHWRV
URGRYLiULRVSRUH[HPSOR9L]]RWRUHVVDOWDTXHH[LVWHPSRXFRVGDGRVDUHVSHLWR
XPDYH]TXHFRUULTXHLUDPHQWHDGRWDPVHRVDJUHJDGRVUHFLFODGRVGH5&'FRPRLQHUWHV
&RQWXGR&DUQHLURHWDOYHULILFDUDPSDUDRVDJUHJDGRVUHFLFODGRVGH6DOYDGRUD
SRVVLELOLGDGH GH ULVFR GH FRQWDPLQDomR DPELHQWDO SRU PHWDLV SHVDGRV DWUDYpV GRV
HQVDLRVGHOL[LYLDomRHVROXELOL]DomR6HJXQGRHOHVDGHWHUPLQDomRGDFRQFHQWUDomRGH
PHWDLVIRLUHDOL]DGRSRUHVSHFWURPHWULDGHHPLVVmRDW{PLFDHVSHFWURPHWULDGHDEVRUomR
DW{PLFD HP FKDPD JHUDomR GH KLGUHWRV H YDSRU D IULR 2V UHVXOWDGRV REWLGRV VH
DSUHVHQWDUDPGHDFRUGRFRPRVOLPLWHVPi[LPRVSHUPLWLGRVSDUDUHVtGXRVVyOLGRVSHOD
1%5RXVHMDRVDJUHJDGRVUHFLFODGRVJUD~GRHPL~GRGHSHVTXLVDGH6DOYDGRU
QmRDSUHVHQWDUDPULVFRVjVD~GHS~EOLFDQHPDRPHLRDPELHQWH
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(QVDLR7ULD[LDO'LQkPLFR0yGXORGH5HVLOLrQFLD

$GRWDQGRVH XPD DERUGDJHP PHFDQtVWLFD RX PHFDQtVWLFDHPStULFD HP SURMHWRV
URGRYLiULRV p HVVHQFLDO R XVR GH WHUPRV FRPR UHVLOLrQFLD 0yGXOR GH 5HVLOLrQFLD H
HQVDLRV WULD[LDLV GLQkPLFRV UHDOL]DGRV FRP XP GRVREMHWLYRV GHGHILQLU HTXDo}HVTXH
H[SULPDP R YDORU GHVWH PyGXOR GH DFRUGR FRP GHWHUPLQDGDV WHQV}HV DWXDQWHV 2
0yGXOR GH 5HVLOLrQFLD GH VRORV H PDWHULDLV GH SDYLPHQWDomR SDUD EDVH H VXEEDVH p
GHILQLGR FRPR D UHODomR HQWUH D WHQVmR SXOVDQWH DSOLFDGD QR HQVDLR WULD[LDO WHQVmR
GHVYLRσGHDVXDFRUUHVSRQGHQWHGHIRUPDomRD[LDOUHFXSHUiYHO

$WpRPRPHQWRQmRIRUDPLGHQWLILFDGRVWUDEDOKRVDFDGrPLFRVTXHDERUGDVVHPHQVDLRV
GLQkPLFRVFDUDFWHUL]DQGRRVDJUHJDGRVUHFLFODGRVDWUDYpVGRVHXPyGXORGHUHVLOLrQFLD
H GHIRUPDo}HV SHUPDQHQWHV GHFRUUHQWHV GH DSOLFDomR GH FDUJDV UHSHWLGDV HP HQVDLRV
WULD[LDLV GLQkPLFRV 2 WUDEDOKR HQFRPHQGDGR SHOD 129$&$3 j &233( H UHDOL]DGR
SHOD 3URI /DXUD 0RWWD HP  QRV ODERUDWyULRV GHVWD LQVWLWXLomR FRP PDWHULDLV
SURYHQLHQWHV GH %UDVtOLD') 7DEHOD  )LJXUDV  H  TXH IRUDP EULWDGRV H
SHQHLUDGRV VHSDUDGDPHQWH HP JUDQXORPHWULD TXH VH HQFDL[DVVH QDV FXUYDV VXSHULRU
PpGLD H LQIHULRU GD IDL[D $ GD HVSHFLILFDomR '1(5(6  DSUHVHQWD UHVXOWDGRV
SDUDR05PyGXORGHUHVLOLrQFLD7DEHODVH)LJXUDLQFOXVLYHSDUDFRUSRV
GHSURYD[FP

(VWHVUHVXOWDGRVGHHQVDLRVmRDSUHVHQWDGRVSRU0RWWD)HUQDQGHVTXHWDPEpP
DSUHVHQWDRDQGDPHQWRGDSHVTXLVDGHVWDWHVHjpSRFDSDUDFDUDFWHUL]DomRGHUHVtGXRV
VyOLGRVGDFRQVWUXomRFLYLOGR5LRGH-DQHLURHGH%HOR+RUL]RQWHSDUDXVRHPFDPDGDV
GHSDYLPHQWRVXUEDQRV
ID]HQGRXPEUHYHUHODWRGHH[SHULrQFLDVGDFDSLWDOPLQHLUDFRP
XVRGHVWHPDWHULDOHGHRXWURVORFDLV


7DEHOD±5HVXPRGRVHQVDLRVGHFRPSDFWDomRH,6&SDUDRDJUHJDGRUHFLFODGRGH
HQWXOKRUHDOL]DGRQD129$&$30RWWD)HUQDQGHV
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)LJXUD±$JUHJDGRUHFLFODGRGH%UDVtOLDYLVWDJHUDOIUDo}HVFRUSRGHSURYDLQWHLURHGHVIHLWR0RWWD
H)HUQDQGHV



)LJXUD  ± 5HVXOWDGRGRHQVDLRGHFRPSDFWDomRSDUD RDJUHJDGR UHFLFODGRQDHQHUJLDLQWHUPHGLiULD
UHDOL]DGRVQD129$&$30RWWDH)HUQDQGHV


7DEHOD±5HVXOWDGRVGRVHQVDLRVGHFRPSDFWDomRHWULD[LDOGLQkPLFRSDUDR
DJUHJDGRUHFLFODGRGH%UDVtOLDQDHQHUJLDLQWHUPHGLiULDUHDOL]DGRVQD&233(0RWWDH
)HUQDQGHV
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)LJXUD± 0yGXOR GH5HVLOLrQFLDGDDPRVWUDGHDJUHJDGR GH %UDVtOLDSUHSDUDGDFRPJUDQXORPHWULD
PDLVILQDGDIDL[D$GR'1(5&3±SRQWRGDFXUYDGHFRPSDFWDomR0RWWDH)HUQDQGHV


7DEHOD±5HVXPRGRVPRGHORVGHFRPSRUWDPHQWRWHQVmRGHIRUPDomRSDUDR
DJUHJDGRUHFLFODGRGHHQWXOKRGH%UDVtOLD0RWWDH)HUQDQGHV


/DPHQWDYHOPHQWHDQRUPDGHYROWDGDSDUDDJUHJDGRUHFLFODGRGH5&'SDUD
XVR HP SDYLPHQWDomR QmR FRQWHPSODHVVHWLSR GH HQVDLR SUHWHULQGR XPD DERUGDJHP
PHFDQtVWLFDGR SURMHWR GHSDYLPHQWRVHP GHWULPHQWR GDYLVmRHGR HQVDLRWUDGLFLRQDO
HPQRVVRSDtVDTXHOHGR,6&ËQGLFHGH6XSRUWH&DOLIyUQLD

3RU RXWUR ODGR H[LVWHP GLYHUVRV WUDEDOKRV DFDGrPLFRV QR SDtV YROWDGRV SDUD D
FDUDFWHUL]DomR PHFkQLFDGH DJUHJDGRV QDWXUDLV &RPR UHIHUrQFLD LQLFLDO GRV PHVPRV
0HGLQDDWULEXLD)UDQFLV+YHHPRSULPHLURHVWXGRVLVWHPiWLFRFXMRREMHWLYRHUD
GHWHUPLQDUDGHIRUPDELOLGDGHGHSDYLPHQWRV(VVHOHYDQWDPHQWRIRLLQLFLDGRSHORyUJmR
URGRYLiULRGD&DOLIyUQLDHPFRPDVPHGLo}HVGHGHIOH[}HVGHSDYLPHQWRVVXMHLWRV







DR WUiIHJR FXOPLQDQGR QD FDPSDQKD GH PHGLGDV HP  SHUtRGR HP TXH VH
HVWDEHOHFHUDP RV YDORUHV Pi[LPRV DGPLVVtYHLV GH GHIOH[}HV GH IRUPD TXH RV
SDYLPHQWRVWLYHVVHPXPDYLGDGHIDGLJDVDWLVIDWyULD+YHHPUHODFLRQDYDRWULQFDPHQWR
SURJUHVVLYRTXHRFRUULDQRVUHYHVWLPHQWRVDVIiOWLFRVFRPDVGHIRUPDo}HVUHVLOLHQWHVGDV
FDPDGDVVXEMDFHQWHVSULQFLSDOPHQWHRVXEOHLWRDGRWDQGRRWHUPRUHVLOLHQWHDRLQYpVGH
HOiVWLFDSDUDDVGHIRUPDo}HVUHYHUVtYHLVDUJXPHQWDQGRTXHHVWDVVmRQRVSDYLPHQWRV
PXLWRPDLRUHVTXHQRVVyOLGRVHOiVWLFRVFRPRRFRQFUHWRDoRHWF

3RU RXWUR ODGR R HQVDLR GH ,6& GHWHUPLQD R tQGLFH GH UHVLVWrQFLD j SHQHWUDomR SRU
FRPSUHVVmR GH XP VROR SRGHQGR QmR FRUUHVSRQGHU DR HIHLWR GDV FDUJDV TXH VmR
DSOLFDGDVUDSLGDPHQWHFRPLQWHQVLGDGHYDULiYHOHIUHTrQFLDVGLIHUHQWHVRFDVLRQDQGR
QDPDLRULDGDVYH]HVGHVORFDPHQWRVPXLWRUHGX]LGRVFRPYDORUHVEHPPHQRUHVGRTXH
´FRQVLGHUDGR QR UHIHULGR HQVDLR 3RUWDQWR FRPHQWDYD 6HHG  DSXG 6DQWRV
 TXH VmR EDL[DV DV FRUUHODo}HV HQWUH R tQGLFH GH UHVLVWrQFLD ,6& FRP R
GHVHPSHQKRGRSDYLPHQWR6RORVTXHDSUHVHQWDPRPHVPRYDORUGH,6&UHVLVWrQFLD
SRGHP SRVVXLU FRPSRUWDPHQWRV GLIHUHQWHV TXDQGR VXEPHWLGRV D DomR GH FDUJDV
UHSHWLGDV

$LQGD VHJXQGR 0HGLQD  XPD UHIHUrQFLD IXQGDPHQWDO SDUD RV HVWXGRV GH
ODERUDWyULRVREUHUHVLOLrQFLD LQLFLDGRVHP QD&233(8)5-IRLR6SHFLDO5HSRUW
 GR 75% GH  7DLV HVWXGRV LQWHQVLILFDUDPVH D SDUWLU GR &RQYrQLR
&233(8)5-HR,35'1(5HP9iULDVWHVHVGHPHVWUDGRHGRXWRUDGRQRHVWXGR
GD PHFkQLFD GRV SDYLPHQWRV IRUDP GHVHQYROYLGDV DR ORQJR GHVWHV DQRV UHVXOWDQGR
QXPDJUDQGHTXDQWLGDGHGHLQIRUPDo}HVVREUHRFRPSRUWDPHQWRGHHQVDLRVGLQkPLFRV
GHFDUJDVUHSHWLGDVHPVRORVDJUHJDGRVQDWXUDLVPLVWXUDVDVIiOWLFDVHEDVHVFLPHQWDGDV

3pUH] (VSLQRVD  IRL R SULPHLUR D HQVDLDU QR %UDVLO PDWHULDLV GH JUDQXORPHWULD
PDLV JURVVD H XWLOL]RX XP PRGHOR HTXDomR  SDUD UHSUHVHQWDU R FRPSRUWDPHQWR
UHVLOLHQWH GRV PDWHULDLV JUDQXODUHV JUD~GRV FDOFDGR HP HQVDLRV WULD[LDLV GH FDUJD
UHSHWLGDGHXPDEULWD
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$SDUWLUGRVGDGRVOHYDQWDGRVQHVWHVGLYHUVRVWUDEDOKRVIRLSRVVtYHOREWHUSDUkPHWURVGH
UHVLOLrQFLD H PRGHORV GH IDGLJD TXH SRU VXD YH] IRUDP FRQVLGHUDGRV SDUD
GLPHQVLRQDPHQWR GH UHIRUoR GRV SDYLPHQWRV IOH[tYHLV SRU 3UHXVVOHU  H QRV
GLPHQVLRQDPHQWRVGHSDYLPHQWRVQRYRVSRU0RWWD

$FODVVLILFDomRDWUDYpVGDUHVLOLrQFLDGRVVRORVSUHVHQWHQR0DQXDOGH3DYLPHQWDomRGR
'1(5IXQGDPHQWDVHQRFRQKHFLPHQWRGRPyGXORGHUHVLOLrQFLDGRVPDWHULDLV
H[SUHVVRSRUPRGHORVGHFRPSRUWDPHQWRHOiVWLFRQmROLQHDU3HOREDQFRGHGDGRVTXH
VHUYLXGHEDVHSDUDHVWDSURSRVLomRGHFODVVLILFDomRVDEHVHTXHDOJXPDVFDUDFWHUtVWLFDV
HVWmRLPSOtFLWDVWDLVFRPRRVVRORVJUDQXODUHVUHIHUrQFLDSDUDRVDJUHJDGRVUHFLFODGRV
GH5&'VmRDTXHOHVTXHDSUHVHQWDPPHQRVTXHHPSHVRGHPDWHULDOSDVVDQGRQD
SHQHLUDQPP

2 PRGHOR QRUPDOPHQWH XWLOL]DGR SURSRVWR SRU +LFNV  SDUD UHWUDWDU R
FRPSRUWDPHQWRGRVRORJUDQXODUpDTXHOHDSUHVHQWDGRQDHTXDomR
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  FRQVWDQWHVRX SDUkPHWURV GHUHVLOLrQFLD GHWHUPLQDGDVHP HQVDLR WULD[LDO GH
FDUJDUHSHWLGD

&RQWXGR0DFrGRSURS{VXPPRGHORTXHDSUHVHQWRXERDFRUUHODomRWDQWRSDUD
VROR DUJLORVR TXDQWR SDUD JUDQXODUHV TXH OHYD HP FRQVLGHUDomR RV SDU GH WHQV}HV
FRQILQDQWH H GHVYLR UHSUHVHQWDGR SHOD HTXDomR  FXMRV YDORUHV GH FRHILFLHQWH GH
FRUUHODomR 5

 VmR VXSHULRUHV D  H DSUHVHQWD PHOKRU SHUIRUPDQFH TXH R PRGHOR
SURSRVWRSRU+LFNV)HUUHLUDHVWXGRXRVYiULRVPRGHORVSDUDRFRPSRUWDPHQWR
UHVLOLHQWH GRV PDWHULDLVH FRQFOXLX WDPEpP FRQIRUPH 0DFrGR  TXHR 0RGHOR
5HVLOLHQWH&RPSRVWRUHSUHVHQWDDPHOKRUIRUPDGHH[SUHVVDUDUHVLOLrQFLDGRVPDWHULDLV
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 FRQVWDQWHVRXSDUkPHWURVGHUHVLOLrQFLD

1R0DQXDOGR'1(5HQFRQWUDVHGHDFRUGRFRPRFRPSRUWDPHQWRUHVLOLHQWHD
GLVFULPLQDomRGHWUrVFODVVHVGHVRORV$%H&TXHUHWUDWDPRPRGHOR05 N

ı
N


 2VRORGRJUXSR$DSUHVHQWDJUDXGHUHVLOLrQFLDHOHYDGRQmRVHQGRDFRQVHOKDGR
VHXXVRHPHVWUXWXUDGHSDYLPHQWRV
 2VRORGRJUXSR%DSUHVHQWDUHVLOLrQFLDPRGHUDGDSRGHQGRVHUHPSUHJDGRHP
TXDOTXHU FDPDGD GR SDYLPHQWR GHSHQGHQGR GH N

 VH N

   WHUi ERP
FRPSRUWDPHQWR FDVR FRQWUiULR RX VHMD N

 !  GHSHQGH GD HVSHVVXUD H GD
TXDOLGDGHGRVXEOHLWRH
 26RORGRJUXSR&GHEDL[RJUDXGHUHVLOLrQFLDSRGHVHUXWLOL]DGRHPTXDOTXHU
FDPDGDGRSDYLPHQWRUHVXOWDQGRHPHVWUXWXUDVFRPEDL[DVGHIOH[}HV

6HJXQGR 5DPRV  R 0yGXOR GH 5HVLOLrQFLD QmR p SURStFLR FRPR tQGLFH GH
TXDOLILFDomR GH XP DJUXSDPHQWR GH VRORV HVSHFLDOPHQWH TXDQGR H[SUHVVD
FRPSRUWDPHQWR HOiVWLFR QmR OLQHDU (VWH FRQWLQXD HOH QmR p XP YDORU LQWUtQVHFR GR
PDWHULDO QmRp XPDSURSULHGDGH tQGLFHSRLV YDULD FRPD IRUPD GHREWHQomR FRPDV
FDUDFWHUtVWLFDV GH PROGDJHP GR FRUSR GH SURYD FRP D HQHUJLD H PXLWRV RXWURV
SDUkPHWURV 3pUH] (VSLQRVD  WDPEpP IH] HVWD UHVVDOYD TXDQGR GR HVWXGR GH
GHIRUPDomRSHUPDQHQWHGHPDWHULDLVJUDQXODUHV

3RU RXWUR ODGR VDEHVH TXH HP 0HFkQLFD GRV 3DYLPHQWRV FRQVLGHUDVH R SDYLPHQWR
FRPR XP VLVWHPD HP FDPDGDV WHQGR R PDWHULDO TXH VHU FRPSDWLELOL]DGR FRP VHXV
³YL]LQKRV´ QD HVWUXWXUD &RPR OHPEUDGR SRU 5DPRV  PXLWRV DXWRUHV Mi
FRPHQWDUDP TXH RV HQVDLRV GLQkPLFRV QmR VmR LQGLFDGRV SDUD ³HVSHFLILFDo}HV´
JHQpULFDVGHYHQGRFRPSRUDVH[LJrQFLDVGHHVSHFLILFDomRGHFDGDSURMHWRHVSHFtILFR
2EVHUYDomR HVWD PXLWR LQWHUHVVDQWH TXDQGR VH OLGD FRP QRYRV PDWHULDLV FRPR RV
DJUHJDGRV UHFLFODGRV GH HQWXOKR 3RUWDQWR XPD GDV JUDQGHV YDQWDJHQV GR XVR GRV







PpWRGRVPHFDQtVWLFRVGHGLPHQVLRQDPHQWRpQmRSDUWLUGHUHVWULo}HV³DEVROXWDV´TXDQWR
DRVPDWHULDLV

6HJXQGR 3UHXVVOHU  DSXG 5DPRV  ³TXDQGR XP GHWHUPLQDGR VROR QmR
FRHVLYR DUHLD RX SHGUHJXOKR p VXEPHWLGR D XP FDUUHJDPHQWR UHSHWLGR JUDQGHV
GHIRUPDo}HV SHUPDQHQWHV RFRUUHP GXUDQWH RV SULPHLURV FLFORV GD FDUJD FRPR
FRQVHTrQFLD GH PRYLPHQWRV UHODWLYRV HQWUH SDUWtFXODV RX IUDWXUD GDV PHVPDV QRV
SRQWRV GH FRQWDWR &RP D UHSHWLomR GH FDUUHJDPHQWRR PDWHULDO DGTXLUH ULJLGH] H DV
GHIRUPDo}HV SHUPDQHQWHV DR ILQDO GH FDGD FLFOR GD FDUJD DSOLFDGD GLPLQXHP DWp
WRUQDUHPVH PXLWR SHTXHQDV RX QXODV $ SDUWLU GHVWH LQVWDQWH R VROR DSUHVHQWD XP
DUUDQMRHVWiYHOGHSDUWtFXODVHXPFRPSRUWDPHQWRTXDVHHOiVWLFRQRVHQWLGRVGHTXHWRGD
D GHIRUPDomR QHOH FDXVDGD SHOR FDUUHJDPHQWR p UHFXSHUiYHO TXDQGR HVWH p UHWLUDGR
1HVWDVFRQGLo}HVRPyGXORGRPDWHULDOWRUQDVHDSUR[LPDGDPHQWHFRQVWDQWH´

5DPRVDSUHVHQWD UHVXOWDGRVGH0yGXORGH 5HVLOLrQFLD05 SDUDRV PDWHULDLV
JUDQXODUHVSyGHSHGUDHEULWDFRUULGDGDFLGDGHGR5LRGH-DQHLURRQGHRPRGHORHP
IXQomR GD WHQVmR GHVYLR DSUHVHQWD IUDFD FRUUHODomR 5

  SDUD Sy GH SHGUD H 5


SDUDEULWDFRUULGD(PDOJXQVFDVRVRYDORUGRFRHILFLHQWHGHFRUUHODomRFKHJRX
SUy[LPRD$QDOLVDQGRRVPDWHULDLVHPIXQomRGDWHQVmRFRQILQDQWHPRGHORSURSRVWR
SRU+LFNVYHULILFDVHFRHILFLHQWHGHFRUUHODomRYDULiYHOQRFDVRGRSyGHSHGUDHQWUH
DHSDUDDVEULWDVFRUULGDVGHDFRPYiULRVUHVXOWDGRVVXSHULRUHVD
5DPRVFRPHQWDTXHDWHQVmRFRQILQDQWHDSUHVHQWDPDLRUFRQWULEXLomRSDUD
R HVWXGR GR PyGXOR GH UHVLOLrQFLD GRV PDWHULDLV JUDQXODUHV YLVWR TXH RV PHVPRV
SRVVXHP IUDFDFRHVmR(QWUHWDQWRR PyGXOR GRVPDWHULDLVHVWXGDGRVPRVWUDUDP TXHD
WHQVmRGHVYLRWDPEpPWHPVXDLQIOXrQFLD$RVHYHULILFDUDLQIOXrQFLDGRSDUGHWHQV}HV
HPFRQMXQWRFRPDHTXDomRSURSRVWDSRU0DFrGRYrVHTXHWDQWRRVPRGHORV
REWLGRVSDUDDPRVWUDVGHSyGHSHGUDTXDQWRGHEULWDFRUULGDDSUHVHQWDPYDORUHVGH5

!
 VHQGR SRUWDQWR XP PRGHOR EHP DSURSULDGR SDUDRHVWXGR GRVVRORVH PDWHULDLV
JUDQXODUHV

$VHTXDo}HVPpGLDVGRVPDWHULDLVJUDQXODUHVHVWXGDGRVSRU5DPRVRYDORUGHPyGXOR
SDUD D FRQGLomR GH WHQVmR GHVYLR PtQLPD H FRQILQDQWH Pi[LPD  03D SDUD EULWD
FRUULGD QD HQHUJLD PRGLILFDGD H YDORU GH  03D SDUD EULWD FRUULGD QD HQHUJLD
LQWHUPHGLiULDH03DSDUDRSyGHSHGUDQDHQHUJLDLQWHUPHGLiULD1RFDVRFRQWUiULR







RXVHMDSDUDWHQVmRGHVYLRPi[LPDHFRQILQDQWHPi[LPDREWHYHVH03DSDUDEULWD
FRUULGD QD HQHUJLD PRGLILFDGD H QD LQWHUPHGLiULD H  03D SDUD R Sy GH SHGUD QD
HQHUJLDLQWHUPHGLiULD

(QVDLR7ULD[LDO'LQkPLFR±'HIRUPDomR3HUPDQHQWH

6HJXQGR 0HGLQD  HPERUD R GHIHLWR PDLV IUHTHQWH QRV SDYLPHQWRV IOH[tYHLV
EUDVLOHLURVVHMDRWULQFDPHQWRGRUHYHVWLPHQWRDVIiOWLFRGHIOH[mRGRPHVPRDSRLDGRHP
FDPDGDV JUDQXODUHV JHUDOPHQWH GHIRUPiYHLV HODVWLFDPHQWH DV GHIRUPDo}HV
SHUPDQHQWHVLUUHYHUVtYHLVHVWmRSUHVHQWHVVHMDQDVWULOKDVGHURGDVGRVFDPLQK}HVQDV
HVWUDGDV VHMD HP HVWDFLRQDPHQWRV GH UHYHVWLPHQWR DVIiOWLFR FRQVWLWXLQGR XP IDWRU
LPSRUWDQWHQRSURMHWRGHSDYLPHQWRVIOH[tYHLV

3pUH] (VSLQRVD  REVHUYRX TXH D DQiOLVH GDV GHIRUPDo}HV SHUPDQHQWHV p XP
SUREOHPDUHODWLYDPHQWHFRPSOH[RWDQWRDRQtYHOGHVXDHYROXomRHPIXQomRGRQ~PHUR
GH UHSHWLo}HV GD FDUJD TXDQWR DR QtYHO GDV UHODo}HV HQWUH DV WHQV}HV H GHIRUPDo}HV
H[LVWLQGR GRLV PpWRGRV SDUD D DYDOLDomR GR DIXQGDPHQWR GD WULOKD GH URGD SDUD XP
GHWHUPLQDGR WUiIHJR DFXPXODGR R SULPHLUR DWUDYpV GDV UHODo}HV HQWUH WHQV}HV H DV
GHIRUPDo}HV SHUPDQHQWHV YROXPpWULFD H FLVDOKDQWH H R VHJXQGR YLD UHODo}HV HQWUH DV
WHQV}HV H D GHIRUPDomR SULQFLSDO SHUPDQHQWH TXH SHUPLWH VRPHQWH D DYDOLDomR GR
DIXQGDPHQWR VRERHL[R GRFDUUHJDPHQWR3RUVXDYH] HVWD ~OWLPD SRGH VHUDYDOLDGD
GXUDQWHRHQVDLRGHFDUJD UHSHWLGD FXMRSDU GH WHQV}HVpSUpIL[DGRH DGHIRUPDomR
D[LDOSULQFLSDOSHUPDQHQWHHYROXLFRPRDXPHQWRGRQ~PHURGHDSOLFDo}HVGHFDUJD
8PD HTXDomR EDVWDQWH VLPSOHV XWLOL]DGD SDUD UHSUHVHQWDU HVWD GHIRUPDomR ε
p
)  é 
conhecida como modelo de Monismith, dada por

ε
p
 N
1
1
k
2
 (2.5)
2QGH
N
1
HN
2
VmRFRHILFLHQWHVGHWHUPLQDGRVH[SHULPHQWDOPHQWH
1pRQ~PHURGHFLFORVDSOLFDo}HVGHFDUJD
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1DWHQWDWLYDGHFRQWHPSODUDGHIRUPDomRSHUPDQHQWHGHYLGDDRWUiIHJRHQmRDVRPD
GHVWDFRPDTXHODYHULILFDGDGXUDQWHDFRQVWUXomRGRSDYLPHQWRIRLSURSRVWDSRU3DXWHH
0DUWLQH]

DSXG3pUH](VSLQRVDDVHJXLQWHUHODomR

ε
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 (2.6)
2QGH
ε
p(N)
pDGHIRUPDomRD[LDOSHUPDQHQWHDSyV1DSOLFDo}HVGHFDUJD1!!
ε
p(100)
pDGHIRUPDomRD[LDOSHUPDQHQWHDSyVDSOLFDo}HVGHFDUJD
.¶
1
H.¶
2
VmRFRHILFLHQWHVGHWHUPLQDGRVH[SHULPHQWDOPHQWH
1pRQ~PHURGHDSOLFDo}HVGHFDUJD

2XWUR PRGHOR IRL VXJHULGR SRU %DUNVGDOH  DSXG 3pUH] (VSLQRVD 
FRQWHPSODQGR SRU H[HPSOR DV WHQV}HV DSOLFDGDV SDUD XP Q~PHUR HVSHFtILFR GH
DSOLFDo}HVGHFDUJDDFRHVmRHRkQJXORGHDWULWRLQWHUQR%DUNVGDOHSURS{VDLQGDXP
PpWRGRGHFiOFXORSDUDVHGHWHUPLQDURDIXQGDPHQWRGDWULOKDGHURGDVXEGLYLGLQGRD
HVWUXWXUDGRSDYLPHQWR HPVXEFDPDGDVFDOFXODQGR DVWHQV}HV QR FHQWUR GDV PHVPDV
DWUDYpVGHWHRULDVHOiVWLFDVRXYLVFRHOiVWLFDVQmROLQHDUHVHSRUILPVRPDQGRWRGRVRV
SURGXWRVGDVGHIRUPDo}HVSOiVWLFDVPpGLDVQRFHQWURGHVWDVVXEFDPDGDVSHODHVSHVVXUD
GDVPHVPDV

$GHIRUPDomRSHUPDQHQWHGHQWURGDHQJHQKDULDURGRYLiULD EUDVLOHLUDIRLFRQVLGHUDGD
QR 0pWRGR GR '1(5 EDVHDQGRVH HVWH QR &%5 RQGH D HVWUXWXUD GR SDYLPHQWR p
FRQFHELGDSDUDSURWHJHURVXEOHLWRTXDQWRjUXSWXUDSRUFLVDOKDPHQWRRXSRUDF~PXORGH
GHIRUPDomRSHUPDQHQWH&RQWXGR0RWWDUHVVDOWDTXHHODQmRpIXQomRVRPHQWH
GRVXEOHLWRPDVGRVRPDWyULRGDVFRQWULEXLo}HVGHWRGDVDVFDPDGDV


6DEHVH TXH FRQIRUPH R YDORU GD WHQVmR GHVYLR SRGH KDYHU R DFRPRGDPHQWR GDV
GHIRUPDo}HVSHUPDQHQWHVFRPRHQXQFLRX3UHXVVOHU3RUpPSDUDWHQV}HVGHVYLR
  


3DXWH-/0DUWLQH]-³6WUXFWXUDOILQLWHHOHPHQWGHVLJQRIXQERXQGPDWHULDO
SDYHPHQW IURP F\FOH ORDGLQJ WUDLD[LDO WHVWV´ ,Q 3URF )LIWK ,QW &RQIHUHQFH RQ WKH
6WUXFWXUDO'HVLJQRI$VSKDOW3DUHPHQWV'HOIW







GH FHUWR SRUWH RX YDORU OLPLDU GD PHVPD D GHIRUPDomR SHUPDQHQWH SRGH FUHVFHU
FRQWLQXDPHQWH

3RU ILP SDUD DJUHJDGRV UHFLFODGRV REMHWR GH HVWXGR QHVWD WHVH QmR VH WHP
FRQKHFLPHQWRDUHVSHLWRGHHQVDLRVUHDOL]DGRVTXHYHULILTXHPSRUH[HPSORDHYROXomR
GD GHIRUPDomR SHUPDQHQWH DWUDYpV GR Q~PHUR GH DSOLFDomR GH FDUJDV HP HQVDLRV
GLQkPLFRVHDH[LVWrQFLDRXQmRGHVHXVOLPLWHVFDVRHVWDHYROXomRVHMDDVVLQWyWLFD

3URJUDPDSDUDDQiOLVHGHHVWUXWXUDGHSDYLPHQWR±)(3$9(

2 )(3$9( )LQLWH (OHPHQW $QDO\VLV RI 3DYHPHQW 6WUXFWXUHV IRL GHVHQYROYLGR QD
8QLYHUVLGDGHGD&DOLIyUQLDHP%HUNHOH\&DOLIyUQLD86$(/:LOVRQGHVHQYROYHX
HVWH SURJUDPD HP  HP OLQJXDJHP FLHQWtILFD )2575$1 SDUD FRPSXWDGRUHV GH
JUDQGHSRUWH³PDLQIUDPH´

(P-0'XQFDQ&/0RQLVPLWKH(/:LOVRQSURPRYHUDPPRGLILFDo}HVQD
YHUVmRRULJLQDOGHIRUPDDSHUPLWLUDJHUDomRDXWRPiWLFDGHFRQILJXUDo}HVGHHOHPHQWRV
ILQLWRVDGHTXDGDVjDQiOLVHGHHVWUXWXUDVD[LVVLPpWULFDVGHSDYLPHQWRVIOH[tYHLVDOpPGH
DGDSWDU DWUDYpV GH DQiOLVH QmR OLQHDU 0yGXORV GH 5HVLOLrQFLD GHSHQGHQWHV GD
WHPSHUDWXUDHGRHVWDGRGHWHQV}HVDWXDQWH

2SURJUDPDIRLGRDGRD&233(HPHGHVGHHQWmRWHPVLGRWHVWDGRHHVWXGDGRHP
WHVHVGHPHVWUDGRHGRXWRUDGRSHUWLQHQWHVjDQiOLVHGHHVWUXWXUDVIOH[tYHLVGHSDYLPHQWR
WHQGR0RWWDLPSOHPHQWDGRRSURJUDPD)(3$9(SDUDXVRHPPLFURFRPSXWDGRU
H R DGDSWDQGR j FRQVLGHUDomR GD FRQILDELOLGDGH SHOR WUDWDPHQWR SUREDELOtVWLFR GH
5RVHQEOXHWK )(3$9(  SHUPLWLQGR HVWLPDU D PpGLD H R GHVYLR SDGUmR GRV
SDUkPHWURVGHSURMHWR2FRQFHLWRGHFRQILDELOLGDGHHVWiDVVRFLDGRDRULVFRHVWDWtVWLFR
TXHVHTXHUDGPLWLUHPXPSURMHWR1RPDQXDOGD$$6+72HPIRLLQWURGX]LGR
HVWH FRQFHLWR GH PDQHLUD H[SOtFLWD VXJHULQGR GLIHUHQWHV QtYHLV GH FRQILDQoD D VHUHP
HPSUHJDGRV QRV SURMHWRV FRQIRUPH D LPSRUWkQFLD GD HVWUDGD H VXD ORFDOL]DomR HP
UHJLmR XUEDQD RX UXUDO PDV QHVWH FDVR UHSUHVHQWDGR VRPHQWH SRU XP FHUWR YDORU GH
DMXVWHGRWUiIHJR








2SURJUDPD)(3$9(XWLOL]DRPpWRGRGRVHOHPHQWRVILQLWRVRQGHRPHLRFRQWLQXRp
GLYLGLGRHPHOHPHQWRVILFWtFLRVGHGLPHQV}HVILQLWDVOLJDGDVHQWUHVLSRUSRQWRVQRGDLV
TXHVHDVVLPLODPDDUWLFXODo}HVVHPDWULWR$SOLFDVHDWHRULDGDHODVWLFLGDGHSDUDREWHU
DUHODomRHQWUHDVIRUoDVHRVGHVORFDPHQWRVQRGDLVGHFDGDHOHPHQWRHDSDUWLUGHVWHV
RVGHVORFDPHQWRVQRVHXLQWHULRU&DOFXODVHDPDWUL]GHULJLGH]GHFDGDHOHPHQWR2V
HOHPHQWRV OLJDPVH SHODV IDFHV RX ODGRV $V ULJLGH]DV HOHPHQWDUHV DFRSODPVH QXPD
PDWUL]GHULJLGH]JOREDOGDHVWUXWXUD

5HVROYLGR R VLVWHPD WrPVHRV GHVORFDPHQWRV QRGDLV $ SDUWLU GHVWHV FDOFXODPVH DV
WHQV}HV QR LQWHULRU GH FDGD HOHPHQWR H RV GHVORFDPHQWRV QRV QyV SDUD WRGR R PHLR
HVWUDWLILFDGR'HDFRUGRFRPRRSHUDGRURSURJUDPDJHUDDXWRPDWLFDPHQWHXPDPDOKD
HDFROKHRVPyGXORVGHSHQGHQWHVRXQmRGDVWHQV}HV$VGHIRUPDo}HVHVSHFLILFDVVmR
DVGHULYDGDVSULPHLUDVGRVGHVORFDPHQWRVHDVWHQV}HVUHODFLRQDPVHjVGHIRUPDo}HV

>ı@ >'@[>İ@
2QGH
>'@ PDWUL]FRQVWLWXWLYDTXHpIXQomRGDVFDUDFWHUtVWLFDVGRPDWHULDO
>ı@ WHQVmR
>İ@ GHIRUPDomR

$FDUDFWHUtVWLFDGRVPDWHULDLVpHPJHUDOWRPDGDFRPRRYDORUGRPyGXORGHUHVLOLrQFLD
RXGHHODVWLFLGDGHTXHVHIRUQmROLQHDUGHSHQGHUiGRHVWDGRGHWHQV}HV

$OJXPDVUHJUDVVHUHFRPHQGDPSDUDDGLVFUHWL]DomRGRPHLRFRQWtQXR

•  $IURQWHLUDODWHUDOGHFHUFDGH5VHQGR5RUDLRGDiUHDFDUUHJDGD
•  $IURQWHLUDGRIXQGRD5RXPDLV
•  $UD]mRGDVGLPHQV}HVGRVODGRVGRTXDGULOiWHURQmRGHYHVHUPDLRUTXHGH
IRUPDTXHDVGHWHUPLQDo}HVGDVWHQV}HVVHMDPDFXUDGDVPDLVLPSRUWDQWHTXDQWR
PDLVSUy[LPRjFDUJD

2 )(3$9( DGPLWH DWp  FDPDGDV GH PDWHULDLV GLIHUHQWHV FRP FRPSRUWDPHQWR
HOiVWLFR LVRWUySLFR SRGHQGR VHU OLQHDU RX QmR OLQHDU $OpP GLVVR SHUPLWH YDULDU R
PyGXOR GRV PDWHULDLV DVIiOWLFRV HP IXQomR GR SHUILO GH WHPSHUDWXUDV DR ORQJR GD







HVSHVVXUDGDFDPDGD2SURJUDPD IRLGHILQLGRSDUDFDUUHJDPHQWR~QLFRHL[RVLPSOHV
GH URGD VLPSOHV VHQGR TXH SDUDR FDVR GHSDYLPHQWRV FRP FRPSRUWDPHQWR HOiVWLFR
OLQHDUSRGHVHVLPXODUDURGDGXSODDWUDYpVGDVXSHUSRVLomRGRVHIHLWRV&RUUHQWHPHQWH
DGPLWHVH SDUD FiOFXOR GD GHIOH[mR Pi[LPD FRUUHVSRQGHQWH DR HL[R SDGUmR R
GHVORFDPHQWRFDOFXODGRSDUDXPDGLVWkQFLDUDGLDOGH5RQGH5pRUDLRGDiUHDGH
FRQWDWRGRSQHXPXOWLSOLFDGRSRURTXHUHSUHVHQWDRHIHLWRFRQMXQWRGDVGXDVURGDV
PHVPRTXDQGRVHXVDDHODVWLFLGDGHQmROLQHDU

6LOYD  HVWXGRX D FRQVLGHUDomR GH PRGHORV OLQHDUHV H QmR OLQHDUHV WHQGR
FRQVWDWDGRTXHSDUDDOJXPDVHVWUXWXUDV

 $ GHIOH[mR QD VXSHUItFLH p PDLRU QR PRGHOR QmR OLQHDU H p PDLV SUy[LPD GD
PHGLGDQRFDPSR
 $WHQVmR YHUWLFDO Pi[LPDPHGLGD QRWRSR GRVXEOHLWR p  PDLRU SDUDFDVR
OLQHDU
 $GHIRUPDomRGHWUDomRQDFDPDGDLQIHULRUGRUHYHVWLPHQWRQDDQiOLVHQmROLQHDU
pVXSHULRU
 $ DQiOLVH QmR OLQHDU SHUPLWH D REWHQomR GH XPD HVWUXWXUD PDLV IOH[tYHO H
SUy[LPDDUHDO

3DUD IDFLOLWDU D XWLOL]DomR GR SURJUDPD 6LOYD  FULRX XP DUTXLYR GH GDGRV
XWLOLWiULR GHQRPLQDGR 87,/)(3(;( HP OLQJXDJHP 3DVFDO TXH p FRPSRVWR GH XP
PHQXSULQFLSDOFRPRLWRVXEURWLQDV

 /HUDUTXLYR
 (QWUDGDGHGDGRV
 $OWHUDUHRXH[LELUGDGRV
 ([HFXomR
 ,PSUHVVmRGHUHVXOWDGRV
 *UiILFRVHUHVXPRVGHUHVXOWDGRV
 9DORUHVGRFRHILFLHQWHGH3RLVVRQHPyGXORGHUHVLOLrQFLD
 6DLUGRSURJUDPD








&RPEDVHQRVUHVXOWDGRVREWLGRVYHULILFDVHVHDHVWUXWXUDSURSRVWDDWHQGHDRV&ULWpULRV
GH 5XSWXUD SDUD R SHUtRGR GH SURMHWR HVWXGDGR IDGLJD GD FDPDGD EHWXPLQRVD H GH
DF~PXORV GH GHIRUPDo}HV SOiVWLFDV SHUPDQHQWH e FRPXP QD &233( HPSUHJDU D
FXUYD GH IDGLJD HP IXQomR GD GLIHUHQoD GH WHQVmR H SDUD R VXEOHLWR GHIRUPDomR
SOiVWLFD XWLOL]DU D HTXDomR GHVHQYROYLGD SRU +HXNHORP H .ORPS  TXH QmR p
DSOLFiYHODWRGRVRVFDVRV

ı
vertical
 0UORJ1
2QGH
ı
vertical
 WHQVmRYHUWLFDOQRVXEOHLWRNJIFPð
0U 0yGXORGH5HVLOLrQFLDGRVXEOHLWRNJIFPð
1 YDORUGRQ~PHURGHVROLFLWDo}HVDGPLVVtYHLVGHILQLGRSDUDRSURMHWR






























&$3Ë78/2,,,

0DWHULDLVH0pWRGRV

&RPR Mi FLWDGR QR &DStWXOR , R SURSyVLWR GHVWD WHVH p FDUDFWHUL]DU
PHFDQLFDQLVWLFDPHQWH DOJXQV DJUHJDGRV UHFLFODGRV GH 5&' GDV FLGDGHV GR 5LR GH
-DQHLURH%HOR+RUL]RQWHGHIRUPDDDSOLFiORVHPEDVHVHVXEEDVHVGHSDYLPHQWRVH
DWHQGHQGRjVUHVWULo}HVDPELHQWDLV

(P %HOR +RUL]RQWH Mi H[LVWHP YLDV XUEDQDV H[HFXWDGDV FRP HVVH PDWHULDO PDV TXH
IRUDP GLPHQVLRQDGDV HPSLULFDPHQWH (P YLVLWD D HVWDV YLDV UHDOL]DGD HP DJRVWR GH
IRUDPREVHUYDGRVDOJXPDVWULQFDVQRUHYHVWLPHQWRFRQWXGRHPPHQRUSURSRUomR
HJUDYLGDGHGDVDTXHODVDSUHVHQWDGDVHPWUHFKRVDGMDFHQWHVH[HFXWDGRVFRPDJUHJDGRV
FRQYHQFLRQDLVRXSURYHQLHQWHVGHPLQpULRGHIHUUR$OpPGHUXDVHDYHQLGDVHPSOHQD
RSHUDomR YLVLWDUDPVH RXWUDV HP GLIHUHQWHV IDVHV GH H[HFXomR REVHUYDQGR XPD
UHOHYDQWH GHSRVLomR GDV PDLRUHV SDUWtFXODV GD EULWD FRUULGD VXSHULRUHV D  PP jV
PDUJHQV GDV SLVWDV )LJXUD  )DWR HVWH WDPEpP LPSRUWDQWH QD HVFROKD GDV
GLPHQV}HVGRVFRUSRVGHSURYDDVHUHPXVDGRVQHVWDSHVTXLVD

1HVWD WHVH TXDQGR VH GL] DJUHJDGR UHFLFODGR GH 5&' GR 5LR GH -DQHLUR H GH %HOR
+RUL]RQWH WUDWDPVH GH DPRVWUDV GH PDWHULDLV RULXQGRV GH XVLQDV RX HVWDo}HV GH
UHFLFODJHPGHHQWXOKRGDFRQVWUXomRFLYLOGRVEDLUURVGR&DWXPEL5XD,WDSLU~QR
5LR GH -DQHLUR H GR (VWRULO 5XD 1LOR $QW{QLR *D]LUH  HP %HOR +RUL]RQWH D
SULPHLUDGHVWDVGHSURSULHGDGHSULYDGDHDVHJXQGDGHSURSULHGDGHS~EOLFDPXQLFLSDO

3RUILPRVHQVDLRVUHDOL]DGRVHDSUHVHQWDGRVQHVWHFDStWXORVmRDTXHOHVLPSUHVFLQGtYHLV
DR GLPHQVLRQDPHQWR PHFDQtVWLFR GH SDYLPHQWRV HRX FRQWHPSODGRV QD QRUPD 1%5
IRUDPUHDOL]DGRVWDPEpPHQVDLRVGH/L[LYLDomRH6ROXELOL]DomRTXHHVWmRDVVRFLDGRVj
FODVVLILFDomRGHUHVtGXRVTXDQWRDRDVSHFWRDPELHQWDO
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)LJXUD±5XDHP%HOR+RUL]RQWHDQWHVGDLPSULPDomRUXDLPSULPDGDFRPSDUWtFXODVVHJUHJDGDVj
PDUJHPSRQWRGRSDYLPHQWRDVHUUHSDUDGRHYLVXODL]DomRGDEULWDFRUULGDFRSPSDFWDGDUXDLPSULPDGD
)RWRVGRDXWRUDJR

$JUHJDGRVUHFLFODGRVGH5&'

6HJXQGR1XQHVGHQWUHPXQLFtSLRVEUDVLOHLURVDSHQDVRQ]HSRVVXHPXVLQDV
GHUHFLFODJHPRSHUDQGRRXHPSUpRSHUDomRWRWDOL]DQGRXVLQDV$3UHIHLWXUDGH%HOR
+RUL]RQWH3%+SRVVXLDVHVWDo}HVGHUHFLFODJHPGR(VWRULOHGD3DPSXOKDVHQGRHVWH
PXQLFtSLR R ~QLFR D SRVVXLU DV WUrV GLUHWUL]HV GD JHVWmR GH 5&' IDFLOLWDomR GD
GLVSRVLomRVHJUHJDomRQDFDSWDomRHDOWHUDomRGDGHVWLQDomRLPSODQWDGDVHRSHUDQGR
$ XVLQD GR &DWXPEL QR 5LR GH -DQHLUR SRU VXD YH] SHUWHQFH j LQLFLDWLYD SULYDGD
GHVSURYLGDGHTXDOTXHUDSRLRGRSRGHUS~EOLFRPXQLFLSDOjVXDLQVHUomRQRSURFHVVRGH
OLPSH]DS~EOLFDXUEDQD

&LWDVHFRPRH[HPSORRSURFHGLPHQWRGHJHUDomRGHDJUHJDGRVUHFLFODGRVGH5&'QD
XVLQDGR(VWRULO)LJXUD

 0ROKDJHPGR5&'DRFKHJDUQDXVLQDDLQGDQDFDoDPEDGRFDPLQKmR
 'HVFDUUHJDPHQWRGR5&'HPiUHDDSURSULDGD
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 (VSDOKDPHQWRGR5&'HPOHLUDVFRPXWLOL]DomRGHSiFDUUHJDGHLUD
 3UpWULDJHPGR5&'VHSDUDQGREDVLFDPHQWHSDSpLVSOiVWLFRVJHVVRPDGHLUDH
PHWDLVJUDQGHVIUDJPHQWRV
 7ULDJHP GR PDWHULDO FRP D VHSDUDomR GRV 5&' SURYHQLHQWHV GH SHoDV GH
FRQFUHWRV
 &DUJD H ODQoDPHQWR GH 5&' IUDJPHQWRV GH FRQFUHWR RX PLVWRV QR EULWDGRU
FRPDX[tOLRGDSiFDUUHJDGHLUD
 %ULWDJHPGR5&'HGHSRVLomRGRVDJUHJDGRVVREUHHVWHLUDVURODQWHV
 5HWLUDGD DWUDYpV GH HOHWURtPmV GH SHTXHQRV DUWHIDWRV PHWiOLFRV H[LVWHQWHV
GHQWUHRVDJUHJDGRVDLQGDVREUHDVHVWHLUDV
 7UDQVSRUWHGRPDWHULDOEULWDGRSDUDDiUHDGHDUPD]HQDJHPHVSHFtILFD

 
)LJXUD0ROKDJHPGR5&'DRFKHJDUQDXVLQDYLVWDJHUDOGDiUHDGHGHVFDUUHJDPHQWRGH5&'SUp
WULDJHPGR5&'ODQoDPHQWRGH5&'QREULWDGRUWUDQVSRUWHHPHVWHLUDFRPHOHWURtPmGRVDJUHJDGRV
FDUUHJDPHQWR GH FDPLQKmR FRP DJUHJDGRV UHFLFODGRV GHVWLQDGRV jV REUDV GD 3%+ )RWRV GR DXWRU
DJR
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2EVHUYDVHDLQGDTXH

 $PROKDJHP GR5&'RX GRV DJUHJDGRVUHFLFODGRVpUHDOL]DGDSHULRGLFDPHQWH
VREUHRVVHXVGHSyVLWRVDILPGHVHHYLWDUDIRUPDomRGHSRHLUDHPVXVSHQVmR
 ([LVWHQHVWDXVLQDXPDEDUUHLUDYHJHWDOFRPLQWXLWRGHVHHYLWDUDGLVSHUVmRGHVWD
SRHLUDDWLQJLQGRDYL]LQKDQoDKDELWDFLRQDO
 2DJUHJDGRUHFLFODGRWLSR&RQFUHWRGHQRPLQDGR7LSR$SHOD3%+pGHVWLQDGR
jFRQIHFomRGHEORFRVHSHoDVGHSDYLPHQWRVLQWHUWUDYDGRVGHFRQFUHWR)LJXUD

 2DJUHJDGRUHFLFODGRWLSRPLVWRGHQRPLQDGR7LSR%pGHVWLQDGRjVREUDVGH
SDYLPHQWDomR


)LJXUD%ORFRVHLQWHUWUDYDGRVGHFRQFUHWRSURGX]LGRVFRPDJUHJDGRVUHFLFODGRVWLSR$SURGX]LGRV
QDXVLQDGR(VWRULO3%+)RWRVGRDXWRUDJR


1HVWD SHVTXLVD FRQWRXVH FRP GRLV WLSRV GH DJUHJDGRV UHFLFODGRV GHQRPLQDGRV
VLPSOLILFDGDPHQWH FRQFUHWR H PLVWR 2 SULPHLUR p R DJUHJDGR UHFLFODGR REWLGR GR
EHQHILFLDPHQWRGH5&'FRPSRVWRQDVXDIUDomRJUD~GDGHQRPtQLPRHPPDVVD
GHIUDJPHQWRDEDVHGHFLPHQWR3RUWODQGHURFKDV2VHJXQGRpRDJUHJDGRUHFLFODGR
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FRPSRVWRQDVXDIUDomRJUD~GDGHPHQRVGHHPPDVVDGHIUDJPHQWRVjEDVHGH
FLPHQWR3RUWODQGHURFKDV

$XVLQDGR&DWXPELGLVSRQLELOL]RXSDUDDSHVTXLVDDJUHJDGRVGRWLSRPLVWRVHSDUDGRV
SRUIUDo}HVJUDQXORPpWULFDVGRSyGHSHGUDjEULWD)LJXUD(VWDSDUWLFXODULGDGH
VHPRVWURXLPSRUWDQWHDSDUWLUGRPRPHQWRTXHVHSRGHJUDGXDUDVEULWDVSDUDHQVDLR
YDULDQGRDVHPWUrVJUDQXORPHWULDVGLVWLQWDVVXSHULRULQWHUPHGLiULDHLQIHULRUGHQWUR
GD IDL[D 'SDUD EDVH '1(5(6 6DOLHQWDVH DLQGD TXH HPERUD QmR WHQKDP
VLGR XWLOL]DGDVHVWDXVLQD IRUQHFHX EULWDVGH IUDo}HVVXSHULRUHVSRUpP QmRVHSDUDGDV
SRUSHQHLUDPHQWR


)LJXUD±3HQHLUDGRUSLOKDVGHDJUHJDGRVUHFLFODGRV±8VLQDGR&DWXPEL)RWRV)HUQDQGR$IRQVR



(PFRQWUDSDUWLGDRVDJUHJDGRVSURYHQLHQWHVGDHVWDomRGHUHFLFODJHPGR(VWRULOIRUDP
IRUQHFLGRVQRVGRLVWLSRVFRQFUHWRHPLVWRFXMDGHQRPLQDomRORFDOpDJUHJDGRVWLSR$
H WLSR % UHVSHFWLYDPHQWH 'HYLGR j DXVrQFLD GH SHQHLUDPHQWR QD XVLQD FRPR DTXHOH
FLWDGRQRSDUiJUDIRDQWHULRURSURGXWRGDEULWDJHPGLVSRQLELOL]DGRIRLDEULWDFRUULGDRX
ELFDFRUULGD

1DFROHWDGDVDPRVWUDVGHDJUHJDGRVQDVXVLQDVHQDUHGXomRGDVPHVPDVSDUDHQVDLRV
GH ODERUDWyULR IRUDP DGRWDGDV DV QRUPDV '1(5352  H '1(5352 
UHVSHFWLYDPHQWH YLVDQGR DVVLP REWHU PDLRU UHSUHVHQWDWLYLGDGH GHVVHV PDWHULDLV QRV
HQVDLRV
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$SyVDDQiOLVHJUDQXORPpWULFDGDVDPRVWUDVGHFDPSRLWHPS{GHVHGHVHQYROYHU
RVHQVDLRVGDSHVTXLVDVREUHDVDPRVWUDVGHODERUDWyULRQDVFRPELQDo}HVDSUHVHQWDGDV
QR 4XDGUR  FRQWHPSODQGR R WLSR GH PDWHULDO D JUDQXORPHWULD GR PDWHULDO HP
IXQomRGDSRVLomRGHQWURGDIDL[D'RXQmRHVSHFLILFDGDFKDPDGDELFDFRUULGD)LJXUD
DHQHUJLDGHFRPSDFWDomRHDVXDIRQWHJHUDGRUDXVLQD

4XDGUR±$PRVWUDVHQVDLDGDVHPODERUDWyULR
$PRVWUD $JUHJDGR *UDQXORPHWULD
(QHUJLDGH
FRPSDFWDomR
&LGDGH
06,5- 0LVWR 6XSHULRU ,QWHUPHGLiULD 5LRGH-DQHLUR
0605- 0LVWR 6XSHULRU 0RGLILFDGD 5LRGH-DQHLUR
00,5- 0LVWR ,QWHUPHGLiULD ,QWHUPHGLiULD 5LRGH-DQHLUR
0005- 0LVWR ,QWHUPHGLiULD 0RGLILFDGD 5LRGH-DQHLUR
0,,5- 0LVWR ,QIHULRU ,QWHUPHGLiULD 5LRGH-DQHLUR
0,05- 0LVWR ,QIHULRU 0RGLILFDGD 5LRGH-DQHLUR
&,%+ &RQFUHWR %LFD&RUULGD ,QWHUPHGLiULD %HOR+RUL]RQWH
&0%+ &RQFUHWR %LFD&RUULGD 0RGLILFDGD %HOR+RUL]RQWH
0,%+ 0LVWR %LFD&RUULGD ,QWHUPHGLiULD %HOR+RUL]RQWH
00%+ 0LVWR %LFD&RUULGD 0RGLILFDGD %HOR+RUL]RQWH




)LJXUD  ± 3DUWH GRV DJUHJDGRV UHFLFODGRV GR 5LR GH -DQHLUR H %HOR +RUL]RQWH DUPD]HQDGRV QR
/DERUDWyULRGH*HRWHFQLDGD&233(DPRVWUDVGHDJUHJDGRVUHFLFODGRVGR5LRGH-DQUHLURHQVDFDGDVGH
DFRUGRFRPVXDJUDQXORPHWULDVXSHULRULQWHUPHGLiULDRXLQIHULRU
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$QiOLVHJUDQXORPpWULFD

$SDUWLUGHVWHHQVDLRS{GHVHGHVHQYROYHURVHVWXGRVVREUHDVDPRVWUDVGHODERUDWyULR
DSUHVHQWDGDV QD 4XDGUR  3DUD WDQWR DGRWRXVH R 0pWRGR GH (QVDLR '1(50(
 D SDUWLU GR TXDO GHWHUPLQRXVH D FRPSRVLomR JUDQXORPpWULFD GRV DJUHJDGRV
UHFLFODGRVGHDPEDVDVXVLQDVHQVDLDQGRVHDVEULWDVHRSHGULVFRHRSyGHSHGUD
GR&DWXPELHDVELFDVFRUULGDVGR(VWRULO$QH[ReLPSRUWDQWHLQIRUPDUDLQGDTXH
QRFDVRGRSHGULVFRHGRSyGHSHGUDIRLWDPEpPUHDOL]DGRR(QVDLRGH6HGLPHQWDomR
'1(50(

$SDUHOKDJHP

&RPEDVHQRGHVFULWRQDQRUPD'1(5XWLOL]RXVH)LJXUD

 $JLWDGRUPHFkQLFRGHSHQHLUDVFRPGLVSRVLWLYRSDUDIL[DomRGHVGHXPDSHQHLUD
DWpVHLVLQFOXVLYHWDPSDHIXQGR
 3HQHLUDVGHPDOKDVTXDGUDGDV
 %DODQoDFRPFDSDFLGDGHGHNJVHQVtYHODJ
 (VWXID FRP GLPHQVmR DSURSULDGDV FDSD] GH PDQWHU WHPSHUDWXUD XQLIRUPH

&
 (VFRYDVDSURSULDGDVSDUDDOLPSH]DGHSHQHLUDV
 4XDUWHDGRU
 7DEXOHLURVPHWiOLFRV
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)LJXUD
%DODQoDFRPFDSDFLGDGHGHNJVHQVtYHODJSHQHLUDGRUFRPSHQHLUDV
TXDGUDGDVSHQHLUDGRUFRPSHQHLUDVUHGRQGDVHVWXID)RWRVGRDXWRU


)RUDPXWLOL]DGRVQHVWHVHQVDLRVGRLVPRGHORVGHSHQHLUDGRU PHFkQLFRXPGHSHQHLUD
TXDGUDGDGHGLPHQV}HV
[[FPSDUDDSDUWHJUD~GDHRXWURGHSHQHLUDVUHGRQGDV
SDUDDIUDomRPL~GDVHQGRDEDODQoDSUHFRQL]DGDSHODQRUPDFRPFDSDFLGDGHGHNJ
FRPVHQVLELOLGDGHDJ

(QVDLR

$SyVDUHGXomRGDDPRVWUDSRUTXDUWHDPHQWRVHJXLXVH

 6HFDJHP GH DPRVWUD HP HVWXID FRP HVIULDPHQWR j WHPSHUDWXUD DPELHQWH H
GHWHUPLQDomRGDVXDPDVVDWRWDO
 (QFDL[HGDVSHQHLUDVSUHYLDPHQWHOLPSDVQRDJLWDGRUGHSHQHLUDVFRPDEHUWXUD
GHPDOKDHPRUGHPFUHVFHQWHGDEDVHDRWRSRFRPIXQGR
 /DQoDPHQWRGDDPRVWUDVREUHDSHQHLUDVXSHULRUGHPRGRDHYLWDUDIRUPDomR
GHFDPDGDHVSHVVDGHPDWHULDOVREUHTXDOTXHUXPDGDVSHQHLUDV
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 5HDOL]DomRGRSHQHLUDPHQWRSHODDJLWDomRPHFkQLFDGRFRQMXQWR
 3HVDJHP GR PDWHULDO UHWLGR HP FDGD SHQHLUD MXQWDPHQWH FRP D SRUomR TXH
SRUYHQWXUDWHQKDILFDGRSUHVRjVPDOKDVTXHpUHWLUDGDFRPHVFRYDHTXHQmR
GHYHWHUVXDSDVVDJHPIRUoDGDDWUDYpVGDVPHVPDV
 6RPDGHWRGDVDVPDVVDVUHWLGDV

2V UHVXOWDGRV GHVWH HQVDLR VHUmR DSUHVHQWDGRV QR &DStWXOR  H $QH[R  2 SDVVR
VHJXLQWHjGHWHUPLQDomRGDFRPSRVLomRJUDQXORPpWULFDGRVDJUHJDGRVIRLDUHDOL]DomR
GD GRVDJHPGHVWHV QR FDVR GR PDWHULDO GR 5LR GH -DQHLUR SDUD D REWHQomR GDV WUrV
FXUYDV JUDQXORPpWULFDVVXSHULRU LQWHUPHGLiULD H LQIHULRUHQTXDGUDGDV QDIDL[D'GR
'1(5(VWDVWDPEpPVHUmRDSUHVHQWDGDVQRSUy[LPRFDStWXOR

(QVDLRGHFRPSDFWDomR

3DUD DV DPRVWUDV OLVWDGDV QR 4XDGUR  UHDOL]DUDPVH RV HQVDLRV GH FRPSDFWDomR
EDVHDGRV QR 0pWRGR GH (QVDLR '1(50(  GHWHUPLQDQGR D PDVVD HVSHFtILFD
Pi[LPDGRVRORVHFRHDUHVSHFWLYDXPLGDGHyWLPDHMXQWDPHQWHFRPRHQVDLRWULD[LDO
GLQkPLFRRLQWHUYDORGHXPLGDGHQDTXDOSRGHULDP VHUPROGDGRVRVFRUSRVGHSURYD
SDUD D REWHQomR GR 0yGXOR GH 5HVLOLrQFLD GRV PDWHULDLV DPRVWUDGRV SRLV DGRWDU XP
LQWHUYDOR GH 
  GD XPLGDGH yWLPD SRGHULD JHUDU 0yGXORV GH 5HVLOLrQFLD TXH QmR
UHSUHVHQWDVVHPHVWDVDPRVWUDV

$SDUHOKDJHP

&RP EDVH QRGHVFULWRQDQRUPD '1(50(H FRPSDWLELOL]DQGR RVFRUSRVGH
SURYDDRVVXEVHTHQWHVHQVDLRVWULD[LDLVGLQkPLFRVXWLOL]RXVH)LJXUD

 7DEXOHLURPHWiOLFR
 3URYHWDVGHPOHPO
 &ROKHUGHSHGUHLUR
 6DFRVSOiVWLFRV
 (OiVWLFRV
 0ROGHFLOtQGULFRWULSDUWLGRFRPHQWDOKHVXSHULRUH[WHUQRFRPGLkPHWURLQWHUQR
DSUR[LPDGDPHQWHLJXDODFPHDOWXUDFP
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 %UDoDGHLUDVPHWiOLFDVSDUDRFRQILQDPHQWRGRPROGHFLOtQGULFR
 &LOLQGURFRPSOHPHQWDUFRPHQWDOKHLQIHULRULQWHUQR
 6XSRUWHPHWiOLFRSDUDRPROGHFLOtQGULFRFRPGLVSRVLWLYRGHIL[DomR
3HOtFXODSOiVWLFDFLUFXODUGLkPHWURDSUR[LPDGDPHQWHLJXDODFP
5pJXDJUDGXDGD
&ROKHU
&iSVXODVGHDOXPtQLR
%DODQoDFRPFDSDFLGDGHGHNJVHQVtYHODJ
(VWXID FRP GLPHQVmR DSURSULDGDV FDSD] GH PDQWHU WHPSHUDWXUD XQLIRUPH

&
&RPSDFWDGRUPHFkQLFR
5pJXDPHWiOLFDELVHODGDUtJLGDGHFRPSULPHQWRDSUR[LPDGDPHQWHLJXDODFP

$QWHVGDUHDOL]DomRGRHQVDLRSURSULDPHQWHGLWRIRLIHLWDDSUHSDUDomRGDVDPRVWUDVQDV
VHJXLQWHVHWDSDV

 &RORFDVHXPDSRUomRGD DPRVWUDDVHU FRPSDFWDGD FRP PDVVDLJXDO D NJ
VREUHRWDEXOHLURPHWiOLFR
 &RP DVSURYHWDVJUDGXDGDVDGLFLRQDVHJUDGDWLYDPHQWHiJXDDR PDWHULDO
KRPRJHQHL]DQGRRV FRP D FROKHU GH SHGUHLUR DWp SRGHU IRUPDU FRP DV PmRV
JUXPRVFRQVLVWHQWHV
 $QRWDVH D TXDQWLGDGH GH iJXD DGLFLRQDGD QHFHVViULD SDUD HVWD SRUomR GD
DPRVWUDDWLQJLURSRQWRDFLPDFLWDGR
 (PEDODVHHVVDSRUomRGDDPRVWUDGHQWURGHGRLVVDFRVSOiVWLFRVKHUPHWLFDPHQWH
IHFKDGRVYHGDQGRRVFRPDX[tOLRGHHOiVWLFRV
 3HJDVHRXWUDSRUomRGDDPRVWUDDGLFLRQDGRRPHVPRYROXPHGHiJXDXWLOL]DGD
QDPLVWXUDDQWHULRUPDLVKRPRJHQHL]DQGRHHPEDODQGRD
 5HSHWHVHHVVHSURFHGLPHQWRSDUDPDLVWUrVSRUo}HVGDDPRVWUDSHUID]HQGRXP
WRWDOGHFLQFRSRQWRVFRPRWHRUGHiJXDYDULDQGRHQWRUQRGH
 3HJDVHDVFLQFRSRUo}HVGDDPRVWUDVKRPRJHQHL]DGDVGLVSRQGRWRGDVHVWDVHP
RXWURVDFRSOiVWLFRHFRORFDQGRRQDFkPDUD~PLGDSRUXPSHUtRGRQmRPHQRU
TXHKRUDV
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2EVHUYDVH TXH QHVWH SURFHGLPHQWR QmR LGHQWLILFRXVH D XPLGDGH KLJURVFySLFD GDV
DPRVWUDV



)LJXUD&RPSDFWDGRUHVPHFkQLFRVPROGHVGH&3FiSVXODVHGHPDLVXWHQVtOLRVXVDGRVQRHQVDLRGH
FRPSDFWDomR


(QVDLR

$SyVDVKRUDVGHSHUPDQrQFLDQDFkPDUD~PLGD

 5HWLUDPVHDVSRUo}HVGDDPRVWUDGDFkPDUD~PLGD
 0RQWDVHRPROGHFLOtQGULFRWULSDUWLGRFRQILQDGRSRUGXDVEUDoDGHLUDV
 /HYDVHRPROGHFLOtQGULFRjEDODQoDHPHGHVHVXDPDVVD
 )L[DVHRPROGHVREUHDSHOtFXODSOiVWLFDjEDVHPHWiOLFD
 &RORFDVHRPROGHFLOtQGULFRQRFRPSDFWDGRUPHFkQLFRDMXVWDQGRRQ~PHURGH
JROSHVDVHUHIHWXDGRSHORPHVPRFRPSDWtYHOFRPRSHVRGRVRTXHWHDDOWXUD
GHTXHGDGRPHVPRRQ~PHURGHFDPDGDVDVHUHPFRPSDFWDGDVHDHQHUJLDGH
FRPSDFWDomR
 5HWLUDVH XPD SDUFHOD GD SULPHLUD SRUomR GD DPRVWUD D VHU FRPSDFWDGD
FRORFDQGRD HPFiSVXODGH DOXPtQLR FXMDPDVVD IRLSUHYLDPHQWH GHWHUPLQDGD
PHGLQGRVH D PDVVD GR FRQMXQWR FiSVXOD H DPRVWUD SDUD SRVWHULRU
GHWHUPLQDomRGDXPLGDGHGHFRPSDFWDomR
 (PVHJXLGD FRORFDVH XPD SDUFHOD GR PDWHULDO~PLGR QR PROGH FLOtQGULFR GH
IRUPDDSHUID]HUGDDOWXUDGRPHVPRDSyVDFRPSDFWDomR







 $FLRQDVH R HTXLSDPHQWR GH FRPSDFWDomR SDUD D UHDOL]DomR GRV JROSHV
DQWHULRUPHQWHFLWDGRHDVXEVHTHQWHFRPSDFWDomRGDFDPDGD
 9HULILFDVH D DOWXUD GD FDPDGD XWLOL]DQGR D UpJXD JUDGXDGD H DMXVWDQGR D
TXDQWLGDGHGHPDWHULDOUHTXHULGRSDUDDVGHPDLVFDPDGDVDVHUHPFRPSDFWDGDV
5HSHWHPVHRVWUrV~OWLPRVLWHQVSDUDDFRPSDFWDomRGHRXWUDVTXDWURFDPDGDV
$SyV FRPSDFWDU DV FLQFR SULPHLUDV FDPDGDV H WDPEpP GHSRLV GD GpFLPD
UHWLUDPVHQRYDVSRUo}HVGHPDWHULDOGRVDFRSOiVWLFRSDUDREWHQomRGDXPLGDGH
GHFRPSDFWDomRWRWDOL]DQGRWUrVFiSVXODV
&RORFDPVHDVFiSVXODVHPHVWXID
'HSRLV GH FRPSDFWDU D RLWDYD FDPDGD FRORFDVH R FLOLQGUR FRPSOHPHQWDU H
FRPSDFWDPVHDVGXDV~OWLPDV
/HYDVHRPROGHFLOtQGULFRjEDQFDGDHUHWLUDVHRFLOLQGURFRPSOHPHQWDU
%LVHODVH R WRSR GR PROGH FLOtQGULFR ILFDQGR R FRUSRGHSURYD FRP XPD
VXSHUItFLHSODQDHQLYHODGDDRWRSRGRPROGH
5HWLUDVHRPROGHGDEDVHHPHGHVHVXDPDVVD
5HSHWHVHWRGRRSURFHGLPHQWRDQWHULRUPHQWHFLWDGRSDUDDVGHPDLVSRUo}HVGD
DPRVWUDQRVRXWURVWHRUHVGHXPLGDGH
$SyV D YHULILFDomR GD FRQVWkQFLD GH PDVVD GDV FiSVXODV VHFDV HP HVWXID
FRQKHFLGRRYROXPHGRPROGHFDOFXODVHDPDVVDHVSHFtILFDDSDUHQWHVHFDGDV
DPRVWUDVHVXDVUHVSHFWLYDVXPLGDGHVGHFRPSDFWDomR
0RQWDVHRJUiILFRXPLGDGH GHFRPSDFWDomR YHUVXV PDVVDHVSHFtILFDDSDUHQWH
VHFD
1R JUiILFR SDUD R SRQWR GH PDLRU YDORU GH PDVVD HVSHFtILFD DSDUHQWH VHFD
HQFRQWUDVHDFRUUHVSRQGHQWHXPLGDGHyWLPD

5HDOL]RXVH FRP RV WUrV FRUSRVGHSURYDGH PDLRU PDVVD HVSHFtILFD DSDUHQWH VHFD RV
HQVDLRVWULD[LDLVGLQkPLFRVSDUDREWHQomR GR 0yGXORGH5HVLOLrQFLDFRQIURQWDQGR RV
UHVXOWDGRVFRPDVUHVSHFWLYDVXPLGDGHVGRVPHVPRV

(VWH SURFHGLPHQWR REMHWLYRX YHULILFDU HP TXDO LQWHUYDOR GH XPLGDGH SRGHUVHLD
FRPSDFWDU DV IXWXUDV VpULHV GH FRUSRVGHSURYD GH IRUPD D VH REWHU XP 0yGXOR GH
5HVLOLrQFLDUHSUHVHQWDWLYRSDUDFDGDDPRVWUDHVWXGDGDGLVFULPLQDGDVQD4XDGUR

(QVDLRWULD[LDOGLQkPLFR±0yGXORGH5HVLOLrQFLD








2HQVDLRGHFRPSDFWDomRGHSUHSDUDomRGR&3VDVHUHPVXEPHWLGRVDRHQVDLRGLQkPLFR
IRLIHLWRQRLWHPDQWHULRU(VWHHQVDLRpXPSUpUHTXLVLWRGRHQVDLRWULD[LDOGLQkPLFRQR
TXDOVmRSUHSDUDGRVRVFRUSRVGHSURYD

$UHDOL]DomRGRHQVDLRWULD[LDOGLQkPLFRSDUDDGHWHUPLQDomRGR0yGXORGH5HVLOLrQFLD
GDVDPRVWUDVFLWDGDVQR4XDGURWHPFRPRUHIHUrQFLDR0pWRGRGH(QVDLR'1(5
0(  1R HQWDQWR RV SURFHGLPHQWRV H HTXLSDPHQWRV XWLOL]DGRV VmR DTXHOHV
DGRWDGRVQRODERUDWyULRGH*HRWHFQLDGD&233(8)5-TXHHVWmRGHVFULWRVHP9LDQQD


$SDUHOKDJHP

 6LVWHPDSQHXPiWLFRGHFDUUHJDPHQWRFRPSRVWRSRU)LJXUD
D 6LVWHPDGHDUFRPSULPLGR
E 5HJXODGRUGHSUHVVmRSDUDDSOLFDomRGDWHQVmRGHVYLR
F 5HJXODGRUGHSUHVVmRSDUDDSOLFDomRGDWHQVmRFRQILQDQWH
G 9iOYXODGHWUDQVPLVVmRGRFDUUHJDPHQWRYHUWLFDO
H 0DQJRWHV
I &LOLQGURGHSUHVVmRHSLVWmRGHFDUJD
J 7HPSRUL]DGRU GH FRQWUROH GD IUHTrQFLD H WHPSR GH GXUDomR GR
FDUUHJDPHQWRWHQVmRGHVYLR
 6LVWHPDSDUDYiFXR
 6LVWHPDGHPHGLomRGHGHIRUPDomRGDDPRVWUDFRPSRVWRSRU
D 'RLV WUDQVGXWRUHV PHFkQLFRHOHWURPDJQpWLFR GH GHVORFDPHQWR WLSR
/9'7/LQHDUYDULDEOHGLIIHUHQWLDOWUDQVIRUPHU
E +DVWHVURVTXHDGDVVREUHDVTXDLVVmRSRVLFLRQDGRVRV/9'7V
F $PSOLILFDGRUGHVLQDOGRVWUDQVGXWRUHV
G 6LVWHPDGHDTXLVLomRHUHSURGXomRGHGDGRVFRPRWHQV}HVFRQILQDQWHVH
GHVYLR GHIRUPDo}HV HOiVWLFDV H WRWDLVH UHJLVWURV HP PLFURFRPSXWDGRU
FRPPRQLWRUHLPSUHVVRUD
 &RQH[mR
 +DVWH
 &DEHoRWHWRSFDS
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 %DVH
 6XSRUWHFHQWUDO
 &pOXODWULD[LDO
(VWUXWXUDGDSUHQVD
0HPEUDQDGHERUUDFKD
&LOLQGURSDUDFRORFDomRGDPHPEUDQDGHERUUDFKDHQFDPLVDGRU
(OiVWLFRV
3HGUDSRURVD
&XEDPHWiOLFD
%DODQoDFRPFDSDFLGDGHGHNJVHQVtYHODJ
(VWXID FRP GLPHQVmR DSURSULDGDV FDSD] GH PDQWHU WHPSHUDWXUD XQLIRUPH

&

(QVDLR

 $SyV D FRPSDFWDomR PHGHVH D PDVVD GR FRUSRGHSURYD DLQGD GHQWUR GR
PROGHGHVFRQWDQGRVHDPDVVDGRPROGHWULSDUWLGR
 &RORFDVH R FRUSRGHSURYD &3 VREUH D SHGUD SRURVD DLQGD HQYROYLGR SHOR
PROGHFLOtQGULFRWULSDUWLGR
 5HWLUDPVHDVEUDoDGHLUDV
 'HVPROGDPVHDVWUrVSDUWHVGRFLOLQGUR
 &RORFDVHRFDEHoRWHVREUHR&3
 &RPRDX[tOLRGRHQFDPL]DGRUHQYROYHVHR&3FRPDPHPEUDQDGHERUUDFKD
 &RORFDPVHHOiVWLFRVHQYROYHQGRDPHPEUDQDQDDOWXUDGRFDEHoRWH
 &RORFDVHR&3VREUHDEDVHGDFpOXODWULD[LDO
 &RORFDPVH HOiVWLFRV HQYROYHQGR D PHPEUDQD QD DOWXUD GD EDVH GD FpOXOD
WULD[LDO
)L[DPVHRV/9'7VDRFDEHoRWH
&RORFDVHRFLOLQGURGDFpOXODWULD[LDO
&RORFDPVHDVKDVWHVGHIL[DomRGDWDPSDGDFpOXODWULD[LDO
$VVHQWDVHDWDPSDGDFpOXODWULD[LDOSUHQGHQGRDjVUHVSHFWLYDVKDVWHV
&RORFDVHDFRQH[mRGDKDVWHDRSLVWmRGHFDUJD
(QFDL[DPVHRVPDQJRWHVGHDUFRPSULPLGRSDUDDSOLFDomRGDVWHQV}HVGHVYLRH
FRQILQDQWH







/LEHUDVHRDUFRPSULPLGR
/LJDVHRVLVWHPDGHDTXLVLomRHUHSURGXomRGHGDGRV
)D]VHRDMXVWHILQRFRPRDX[tOLRGDVKDVWHVURVTXHDGDVLWHP±FGRV
/9'7VGHQWURGRLQWHUYDORGHYROWDJHPSDUDDOHLWXUDGRVGHVORFDPHQWRV
,QLFLDVHD IDVHGH FRQGLFLRQDPHQWR SDUDHOLPLQDURX PLQLPL]DURVHIHLWRVGD
GHIRUPDomRSOiVWLFDHGD KLVWyULDGHWHQV}HVFRPDSOLFDomRGHJROSHVHP
WUrVHVWiJLRVGHDSOLFDomRGHWHQVmRGHVYLRHFRQILQDQWHFRQIRUPH4XDGUR
2 HTXLSDPHQWR WULD[LDO GD &233( Mi HVWi DXWRPDWLFDPHQWH SURJUDPDGR SDUD
UHDOL]DomRGHVWDIDVH
$SyV FRQGLFLRQDPHQWR DMXVWDPVH QRYDPHQWH RV WUDQVGXWRUHV H LQLFLDVH R
HQVDLRWULD[LDO7DPEpPQHVWDHWDSDDVFRQGLo}HVFLFORVGHFDUJDQ~PHURGH
JROSHVFLFORRXWURV SDUDR HQVDLR MiHVWmR SURJUDPDGDV QR PLFURFRPSXWDGRU
1DWDEHODHVWmRGLVSRVWRVHVWHVFLFORVGHFDUJD
$SyVDDSOLFDomRGR~OWLPRFLFORGHFDUJDYHULILFDVHRVYDORUHVHRVJUiILFRV
GLUHWDPHQWH QR PRQLWRU H FDVR WRGRV RV SRQWRV WHQKDP VLGR FRPSXWDGRV RX
QHQKXPDDQRPDOLDYHULILFDGDRHQVDLRSRGHVHUFRQVLGHUDGRWHUPLQDGR
5HWLUDVHRFRUSRGHSURYD
&RORFDVHR&3QDFXEDPHWiOLFD
9HULILFDVHDPDVVDGR&3LPHGLDWDPHQWHDSyVRHQVDLR
&RORFDVHR&3HPHVWXIDSDUDVHFDJHP
$SyV D YHULILFDomR GD FRQVWkQFLD GH PDVVD GR &3 HP HVWXID H FRQKHFLGR R
YROXPHGRPHVPRHDPDVVDGDFXEDPHWiOLFDFDOFXODVHDXPLGDGHGHHQVDLR
GR&3
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)LJXUD  ± 9LVmR JHUDO GR HTXLSDPHQWR PRQWDGR SDUD R HQVDLR WULD[LDO HTXLSDPHQWR GH FRQWUROH
PRQLWRUDPHQWRGHWHQV}HVHPLFURFRPSXWDGRU)RWRVGRDXWRU


2SURJUDPD LQVWDODGRQR PLFURFRPSXWDGRU9LDQQDDOpP GH IRUQHFHUWRGRVRV
SRQWRV GR HQVDLR FRPR DVUHODo}HV WHQVmR GHVYLR H GHIRUPDomR UHVLOLHQWH WUDoD XPD
OLQKDGHWHQGrQFLDSRWHQFLDOFRPRUHVSHFWLYRYDORUGH5

TXHSRGHVHUDGRWDGDRXQmR
SDUDUHSUHVHQWDUR0yGXORGH5HVLOLrQFLDGDDPRVWUD

6DOLHQWDVH DLQGD TXH HP RFRUUHQGR TXDOTXHU DQRPDOLD QRV UHVXOWDGRV SRGHVH
LPHGLDWDPHQWH UHLQLFLDU R HQVDLR WULD[LDO VHP D QHFHVVLGDGH GH SURFHGHU DR
FRQGLFLRQDPHQWR
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7RGRV RV HQVDLRV WULD[LDLV GLQkPLFRV GHVWH HVWXGR IRUDP UHDOL]DGRV QD FRQGLomR GH
GUHQDJHPOLYUH$PDLRULDGRVHQVDLRVIRLUHDOL]DGDHP&3GH[FPHDOJXQV
SRXFRVHP&3[FP

4XDGUR±(VWiJLRVGHWHQV}HVXWLOL]DGRVQDIDVHGHFRQGLFLRQDPHQWRQRHQVDLR
WULD[LDO
(VWiJLR
7HQVmRFRQILQDQWHσ


03D
7HQVmRGHVYLRσ
G

03D
  
  
  

4XDGUR±&LFORVGHFDUJDHYDORUHVGHWHQVmRGRHQVDLRGH0yGXORGH5HVLOLrQFLD
&LFORGHFDUJD
7HQVmRFRQILQDQWHσ


03D
7HQVmRGHVYLRσ
G

03D
± 
± 
±


± 
± 
±


± 
± 
±


± 
± 
±


± 
± 
±


± 
± 
±



(QVDLRWULD[LDOGLQkPLFR±'HIRUPDomRSHUPDQHQWH

6HJXQGR0HGLQDDGHIRUPDomRSHUPDQHQWHpDSDUFHODGDGHIRUPDomRWRWDOTXH
QmR p UHFXSHUiYHO D FDGD DSOLFDomR GH FDUJD H TXH VH DFXPXOD FRP D UHSHWLomR GDV
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GHWHUPLQDomRGR0yGXORGH5HVLOLrQFLDH[FHWXDQGRDIDVHGHFRQGLFLRQDPHQWRSUpYLR
RXVHMDLQLFLDVHRVUHJLVWURVGDVGHIRUPDo}HVQDSULPHLUDDSOLFDomRGHFDUJDHWDPEpP
IL[DVHXPVy QtYHOGH WHQVmRGXUDQWHWRGRRHQVDLR 3RUWDQWRDSyVRDMXVWH ILQRGRV
/9'7VGHQWURGRLQWHUYDORGHYROWDJHPSDUDDOHLWXUDGRVGHVORFDPHQWRVVHJXH

 ,QIRUPDVHRSDUGHWHQV}HVSDUDDSOLFDomRVREUHRFRUSRGHSURYD1HVWHHVWXGR
IRLHVFROKLGRWHQVmRFRQILQDQWHσ

 03DWHQVmRGHVYLRσ
G
 03D
 ,QIRUPDVHRQ~PHURGHUHSHWLo}HVGHFDUJDDVHUDSOLFDGDHQWUH

H
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 5HWLUDVHRFRUSRGHSURYD
 &RORFDVHR&3QDFXEDPHWiOLFD
 9HULILFDVHDPDVVDGR&3LPHGLDWDPHQWHDSyVRHQVDLR
 &RORFDVHR&3HPHVWXIDSDUDVHFDJHP
 $SyV D YHULILFDomR GD FRQVWkQFLD GH PDVVD GR &3 HP HVWXID H FRQKHFLGR R
YROXPHGRPHVPRHDPDVVDGDFXEDPHWiOLFDFDOFXODVHDXPLGDGHGHHQVDLR
GR&3

2EVHUYDVH DLQGD TXH DV GHIRUPDo}HV SHUPDQHQWHV DFXPXODGDV UHJLVWUDGDV QR HQVDLR
VmRUHIHULGDVjSRVLomRGRUHJLVWURLQLFLDOGDSULPHLUDDSOLFDomRGHFDUJDHTXHRJUiILFR
GHIRUPDomRSHUPDQHQWHYHUVXVQ~PHURGHDSOLFDo}HVGHFDUJDpDSUHVHQWDGRHPWHODGR
PRQLWRU SHOR SURJUDPD FRPSXWDFLRQDO GHVHQYROYLGR SHOR HQJHQKHLUR 5LFDUGR *LO
'RPLQJXHV 9LDQQD  D SDUWLU GD FHQWpVLPD DSOLFDomR GD PHVPD SRVVLELOLWDQGR
DFRPSDQKDU D HYROXomR GHVWDV GHIRUPDo}HV DR ORQJR GR HQVDLR H SHUPLWLQGR TXH VH
SRVVDDFUHVFHQWDURXUHGX]LURQ~PHURGHDSOLFDo}HVGHFDUJDGXUDQWHDUHDOL]DomRGHVWH
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IDEULFDGDIL[DGDHRSHUDGDGHIRUPDDPDQWHUDYHORFLGDGHSHULIpULFDXQLIRUPH
 3HQHLUDVGHPDOKDVTXDGUDGDVFRPFDL[LOKRVPHWiOLFRVHDEHUWXUDVQRPLQDLVHP
PLOtPHWURVLJXDLVDH
 %DQGHMDGHIROKDGHIODQGUHVGHDSUR[LPDGDPHQWH[[PP
 3iGHFDERFXUWR







 (VFRYDGHILEUD

(VIHUDVGHIHUURIXQGLGRSRGHUmRVHUXVDGDVFRPDVPHVPDVGLPHQV}HVHFDUJDGDTXHODV
GHDoRSRUpPGHYHPDSUHVHQWDUVXSHUItFLHXQLIRUPHHFRPSRVLomRTXtPLFDTXHDWHQGD
jTXHODSUHVFULWDQDQRUPD

(QVDLR

$SyV D HVFROKD GD JUDGXDomR D VHU DGRWDGD QR HQVDLR SURFHGHPVH DV VHJXLQWHV
HWDSDV)LJXUD

 /DYDVHHVHFDVHHPHVWXIDRDJUHJDGRDVHUHQVDLDGRDWpVHYHULILFDUFRQVWkQFLD
GHPDVVD
 3HQHLUDVH R DJUHJDGR H TXDUWHLDPVH DV GLIHUHQWHV SRUo}HV UHWLUDGDV QDV
GLIHUHQWHVSHQHLUDVIRUQHFHQGRDDPRVWUDGDJUDGXDomRHVFROKLGD
 'HWHUPLQDPVH DV PDVVDV GDV SRUo}HV GD JUDGXDomR DFLPD FLWDGD FRP
DSUR[LPDomRGHJREWHQGRDVPDVVDVHWROHUkQFLDVHVSHFLILFDGDVQD7DEHOD
GDQRUPD'1(50(
 0LVWXUDPVHDVGLYHUVDVSRUo}HVGDJUDGXDomRREWHQGRDPDVVDGDDPRVWUDVHFD
DQWHVGRHQVDLR
 'HWHUPLQDVHDFDUJDDEUDVLYDGRHQVDLRGHDFRUGRFRPDJUDGXDomRHVFROKLGD
 9HULILFDPVH DV FRQGLo}HV GDV HVIHUDV TXDQWR D PDVVD GLPHQV}HV H
XQLIRUPLGDGHGHVXSHUItFLH
 /LPSDVHLQWHUQDPHQWHRWDPERU
 &RORFDPVHDDPRVWUDHDUHVSHFWLYDFDUJDDEUDVLYD
 )HFKDVHRWDPERUFXLGDQGRSDUDTXHQmRVHSHUFDPDWHULDO
$FLRQDVH R WDPERU FRP YHORFLGDGH GH  D  USP VH IRU GLVSRQtYHO HVWH
FRQWUROHDWpFRPSOHWDUURWDo}HVSDUDDVJUDGXDo}HV$%&H'RX
URWDo}HVSDUDDVGHPDLVJUDGXDo}HV
5HWLUDVHWRGRRPDWHULDOGRWDPERU
6HSDUDPVHDVHVIHUDVOLPSDQGRDVFRPHVFRYD
3DVVDVHDDPRVWUDQDSHQHLUDPPUHMHLWDQGRVHRPDWHULDOSDVVDQWH
/DYDVHRPDWHULDOUHWLGRQDSHQHLUDPP VHFDQGRRHPHVWXIDGXUDQWHQR
PtQLPRKRUDV
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1HVWDSHVTXLVDIRLDGRWDGDDQRUPD1%5TXHSUHVFUHYHRPpWRGRDWUDYpVGRTXDO
VH GHWHUPLQD R tQGLFH GH IRUPD GH DJUHJDGRV JUD~GRV FXMD GLPHQVmR Pi[LPD
FDUDFWHUtVWLFDVHMDVXSHULRUDPP$HVFROKDGHVWDQRUPDGHXVHSRUGRLVPRWLYRVR
SULPHLURVHUHIHUHDVLPSOLFLGDGHLQHUHQWHDRPpWRGRTXHH[LJLEDVLFDPHQWHRXVRGR
SDTXtPHWURSDUDVXDUHDOL]DomRH RRXWURHVWi QD LQGLFDomR GRXVRGHVWD SHODQRUPD
1%5
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 3HQHLUDVGHHQVDLRGDVpULHQRUPDOHLQWHUPHGLiULDVHJXQGRD1%5
 3DTXtPHWURDIHULGRFRPVHQVLELOLGDGHGHPP
 %DODQoDFRPFDSDFLGDGHGHNJVHQVtYHODJ
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 'HVSUH]R GDV IUDo}HV SDVVDQWHV QD SHQHLUD GH PDOKD  PP H DTXHODV FXMDV
SRUFHQWDJHQVHPPDVVDUHWLGDVLQGLYLGXDLVVHMDPLJXDLVRXLQIHULRUHVD
 4XDUWHDPHQWR GH FDGD IUDomR REWLGD DWp D REWHQomR GR Q~PHUR GH JUmRV
FDOFXODGRVHJXQGRDIyUPXOD

1L [)L))«)L«)Q
2QGH
 Q~PHURGHJUmRVQHFHVViULRVDRHQVDLR
1L Q~PHURLQWHLURGHJUmRVSDUDPHGLomRGDIUDomRL
)L SRUFHQWDJHPHPPDVVDUHWLGDLQGLYLGXDOFRUUHVSRQGHQWHDIUDomRL
)  )  « )L  « )Q   VRPD GDV SRUFHQWDJHQV HP PDVVD UHWLGDV
LQGLYLGXDLVGDVIUDo}HVREWLGDV
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 &iOFXOR GR tQGLFH GH IRUPD SHOD PpGLD SRQGHUDGD SHOD IyUPXOD DFLPD GDV
UHODo}HV HQWUH R FRPSULPHQWR H D HVSHVVXUD FH GH WRGRV RV JUmRV PHGLGRV
DUUHGRQGDQGRRUHVXOWDGRDRGpFLPR

(QVDLRVREUHDPDVVDEUXWDHQVDLRGHOL[LYLDomRHHQVDLRGHVROXELOL]DomR

$R FRQWUiULR GRV GHPDLV HQVDLRV RV HQVDLRV VREUH D PDVVD EUXWD GH OL[LYLDomR H
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 $%171%5±5HVtGXRV6yOLGRV±&ODVVLILFDomR
 $%171%5±/L[LYLDomRGHUHVtGXRV±3URFHGLPHQWRV
 $%171%5±6ROXELOL]DomRGHUHVtGXRV±3URFHGLPHQWRV
 $%171%5±$PRVWUDJHPGHUHVtGXRV±3URFHGLPHQWRV
 6WDQGDUG 0HWKRGV IRU WKH([DPLQDWLRQRI :DWHUDQG :DVWHZDWHU ±$PHULFDQ
3XEOLF+HDOWK$VVRFLDWLRQ±(G
WK

 (3$±(QYLURQPHQWDO3URWHFWLRQ$JHQF\¶V

&RQWXGR HQWURX HP YLJRU D SDUWLU GH  RX VHMD DSyV D UHDOL]DomR GHVWHV
HQVDLRVDUHYLVmRGDVQRUPDV

 $%171%5±5HVtGXRV6yOLGRV±&ODVVLILFDomR
 $%171%5  ± /L[LYLDomR GH UHVtGXRV ± 3URFHGLPHQWR SDUD
REWHQomRGHH[WUDWROL[LYLDGRGHUHVtGXRVVyOLGRV
 $%171%5  ± 6ROXELOL]DomR GH UHVtGXRV ± 3URFHGLPHQWR SDUD
REWHQomRGHH[WUDWRVROXELOL]DGRGHUHVtGXRVVyOLGRV
 $%171%5±$PRVWUDJHPGHUHVtGXRV
 $%171%5±3URGXWRVGHSHWUyOHR±'HWHUPLQDomRGRSRQWRGH
IXOJRUSHORDSDUHOKRGHYDVRIHFKDGR3HQVN\0DUWHQVHDLQGD







 $UHFRPHQGDomR GH XVR GD 86(3$± 6: ±7HVWPHWKRGVIRUHYDOXDWLQJ
VROLGZDVWH±3K\VLFDOFKHPLFDOPHWKRGVGDHGLomRPDLVUHFHQWH

&RPR FLWDGR QR LWHP ,QWURGXomR GD QRUPD $%171%5  DV SUHPLVVDV
HVWDEHOHFLGDV SDUD D UHYLVmR IRUDP D FRUUHomR FRPSOHPHQWDomR H D DWXDOL]DomR GD
QRUPD HP YLJRU H D GHVYLQFXODomR GR SURFHVVRGH FODVVLILFDomR HP UHODomR DSHQDV j
GLVSRVLomRILQDOGHUHVtGXRVVyOLGRV

$FODVVLILFDomRGHUHVtGXRVVyOLGRVHQYROYHDLGHQWLILFDomRGRSURFHVVRRXDWLYLGDGHTXH
OKHV GHX RULJHP GH VHXV FRQVWLWXLQWHV H FDUDFWHUtVWLFDV H D FRPSDUDomR GHVWHV
FRQVWLWXLQWHVFRP OLVWDJHQVGH UHVtGXRV H VXEVWkQFLDVFXMR LPSDFWR jVD~GHHDRPHLR
DPELHQWHpFRQKHFLGR

$VHJUHJDomRGRVUHVtGXRVQDIRQWHJHUDGRUDHDLGHQWLILFDomRGDVXDRULJHPVmRSDUWHV
LQWHJUDQWHV GRV ODXGRV GH FODVVLILFDomR RQGH D GHVFULomR GH PDWpULDVSULPDV GH
LQVXPRVHGRSURFHVVRQRTXDORUHVtGXRIRLJHUDGRGHYHPVHUH[SOLFLWDGRV

$LGHQWLILFDomRGRVFRQVWLWXLQWHVDVHUHPDYDOLDGRVQDFDUDFWHUL]DomRGRUHVtGXRGHYH
VHUHVWDEHOHFLGDGHDFRUGRFRPDVPDWpULDVSULPDVRVLQVXPRVHRSURFHVVRTXHOKHGHX
RULJHP

5HVVDOWDVH D DOWHUDomR QR 3DGUmR SDUD R HQVDLR GH VROXELOL]DomR TXDQWR DRV OLPLWHV
Pi[LPRVQRH[WUDWRHPPJ/2OLPLWHSDUDR)HQROSRUH[HPSORSDVVDGHSDUD
)HQyLVWRWDLV

7RGRV RV SURFHGLPHQWRV VRIUHUDP DOWHUDomR HRX FRPSOHPHQWDomR LQFOXLQGR D
SURFHGLPHQWRGHUHWLUDGDGHDPRVWUDVGHPRQWHVRXSLOKDVHGHVDFRVEDUULVGHUHVtGXRV
RXVLPLODUHVEHPFRPRVXJHVWmRGHDPRVWUDGRUHVGHUHVtGXRVOtTXLGRVHVyOLGRV

2VSURFHGLPHQWRVGHHQVDLRV FRQVWDQWHVGRVUHODWyULRVGD 7$64$TXH IRUDP
EDVHDGRVQDVQRUPDV1%5HVmRWUDQVFULWRVDVHJXLU
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&DVR$PRVWUDV/tTXLGDVFRP7HRUGH6yOLGRV1mR)LOWUiYHLVVXSHULRUj

 3ULPHLUDPHQWHILOWUDVHDDPRVWUDHPILOWURGHSRURVLGDGHPDWpREWHQomR
GHXPDPDVVDGH6yOLGRV1mR)LOWUiYHLV
 $ IUDomR OtTXLGDREWLGDpTXDQWLILFDGDH DFRQGLFLRQDGDSDUDVHU DGLFLRQDGDDR
H[WUDWRGROL[LYLDGRGRV6yOLGRV1mR)LOWUiYHLV
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(QVDLRGH6ROXELOL]DomR

 eFRORFDGDJGDDPRVWUD%DVH6HFDHPIUDVFRGHPO
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 7DPSDVHRIUDVFRHGHL[DVHHPUHSRXVRWRWDOSRUGLDV
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3URFHGLPHQWR$QDOtWLFR
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SURYHQLHQWHGHDJUHJDGRVWLSRPLVWR
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WRGDV DV GHPDLV FRQIHFFLRQDGDV HP &3V  [  FP DSUR[LPDGDPHQWH 
GHVWDV~OWLPDV
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 2VPDWHULDLVFRQYHQFLRQDLVDSUHVHQWDPPDLRUHVPyGXORVSDUDHOHYDGDVWHQV}HV
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Figura 4.10 – Gráficos Deformação Permanente X Número de Aplicações de Carga para amostras do Rio 
de Janeiro. 
(*) Está em pontilhado  a extrapolação  do  gráfico do ensaio  interrompido  depois de 1000 aplicações de 
carga. 
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Figura 4.11 – Gráficos Deformação Permanente X Número de Aplicações de Carga para amostras de brita 
do Rio de Janeiro (Espinosa, 1987). 
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Figura 4.12 - 0yGXORGH5HVLOLrQFLD$PRVWUDVGHEULWDVJUDGXDGDVGH5&'GR5LRGH-DQHLUR06,5-
DQWHVHDSyVHQVDLRGH'HIRUPDomR3HUPDQHQWH
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HVSHFLILFDo}HV 2EVHUYDVH TXH R YDORU  DIHULGR SDUD D EULWD FRUULGD WLSR 0LVWR p
LJXDO D  FRQVLGHUDQGR XPD FDVD GHFLPDO &DVR FRQVLGHUDGD D HVSHFLILFDomR GR
'1(5TXHSDUDXVRHPUHYHVWLPHQWRHVSHFLILFDSDUDRDJUHJDGRXPGHVJDVWHGH QR
Pi[LPR  WRGDV DV DPRVWUDV SRVVXHP GHVJDVWH VXSHULRU D HVWH &RQWXGR H







SULQFLSDOPHQWH LVVR QmR p UHOHYDQWH TXDQGR VHHPSUHJDP HVWHV PDWHULDLV QDV GHPDLV
FDPDGDVGRSDYLPHQWR

3RURXWURODGRRVUHVXOWDGRVGLVSRQtYHLVGHVWHHQVDLRUHDOL]DGRHPDJUHJDGRVUHFLFODGRV
GH%UDVtOLD0RWWDHGH6DOYDGRU&DUQHLURHWDODSUHVHQWDP
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+RUL]RQWHQHFHVVDULDPHQWHQmRDSUHVHQWDPRVPDLRUHVUHVXOWDGRVGHPyGXORHTXDQWR
D GHIRUPDomR SHUPDQHQWH RV DJUHJDGRV UHFLFODGRV GR 5LR GH -DQHLUR TXH VRIUHUDP
JUDQGHVGHVJDVWHVjDEUDVmRDSUHVHQWDUDPSHTXHQRVDF~PXORVGHGHIRUPDo}HVSOiVWLFDV
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PpWRGR DWUDYpV GR TXDO VH GHWHUPLQD R tQGLFH GH IRUPD GR DJUHJDGR JUD~GR FRP
GLPHQVmR Pi[LPD FDUDFWHUtVWLFD VXSHULRU D  PP $ QRUPD 1%5  HVSHFLILFD
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GDXVLQDGR&DWXPELHGDVEULWDVFRUULGDVGDXVLQDGR&DWXPELUHVSHLWDGDDGLPHQVmR
Pi[LPDVXSUDFLWDGD7RGRVHVWHVDJUHJDGRVDSUHVHQWDUDPVHDGHTXDGRVDRXVRVHJXQGR
DQRUPD1%5FRQWUDGL]HQGRDH[SHFWDWLYDHPFRQWUiULRFDOFDGDQRIDWRGHVWHV
DJUHJDGRV WLSR 0LVWR SRVVXtUHP YLVXDOPHQWH VHQVtYHO SUHVHQoD GH IUDJPHQWRV
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IDFLOPHQWHYHULILFiYHOQRSUySULRSHQHLUDPHQWRLQHUHQWHDHVWHHQVDLR

$VXVFHWLELOLGDGHj IUDJPHQWDomRpRXWURDVSHFWRUHOHYDQWH(PERUDQmRVHMDHYLGHQWH
QR HQVDLR GH ËQGLFH GH )RUPD FHUWDPHQWH FRQWULEXLUi SDUD D UHGXomR GHVWHV tQGLFHV
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DPRVWUD1UHVSHFWLYDPHQWH$VHJXLUVmRDSUHVHQWDGRVRVUHVXOWDGRV
REWLGRVSRUHVWDHPSUHVD

$JUHJDGRVUHFLFODGRVWLSR0LVWRGDXVLQDGR&DWXPEL
4XDQWRDRHnsaio de Massa Bruta: 
Os  parâmetros  analisados  apresentaram  concentrações  inferiores  às  indicadas  nas 
Listagens 9 e 10 da norma ABNT/NBR 10004/87. 
Quanto ao ensaio de Lixiviado: 
Os  parâmetros  analisados  apresentaram  concentrações  inferiores  às  indicadas  na 
Listagem 7 da norma ABNT/NBR 10004/87. 
Quanto ao ensaio de Solubilizado: 
Os  parâmetros  analisados  que  estão  em  destaque  na  TABELA  4.16  apresentaram 
concentrações  de  Alumínio  e  Fenol  superiores  às  indicadas  na  Listagem  8  da  norma 
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ABNT/NBR 10004/87. Contudo, segundo a NBR 10004/2004 a concentração de Fenol 
se encontra abaixo do limite máximo. 
Portanto,  a partir dos resultados dos  parâmetros analisados,  esta  amostra  (coletada em 
julho de 2003) se classifica como: Resíduo Classe II (Resíduo Não-Inerte)

7DEHODV5HVXOWDGRV$QDOtWLFRV3DUkPHWURV4XtPLFRVQR/L[LYLDGR6ROXELOL]DGRH
0DVVD%UXWD±$JUHJDGRUHFLFODGRWLSR0LVWRGR5LRGH-DQHLUR
 
$JUHJDGRVUHFLFODGRVWLSR0LVWRGDXVLQDGR(VWRULO

4XDQWRDRHnsaio de Massa Bruta: 
2VSDUkPHWURVDQDOLVDGRVDSUHVHQWDUDPFRQFHQWUDo}HVLQIHULRUHVjVLQGLFDGDVQDV
/LVWDJHQVHGDQRUPD$%171%5
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Quanto ao ensaio de Lixiviado: 
Os  parâmetros  analisados  apresentaram  concentrações  inferiores  às  indicadas  na 
Listagem 7 da norma ABNT/NBR 10004/87. 
Quanto ao ensaio de Solubilizado: 
Os  parâmetros  analisados  mostrados  em  destaque  na  TABELA  4.17  apresentaram 
concentrações superiores às indicadas na Listagem 8 da norma ABNT/NBR 10004/87. 
Portanto,  a partir dos resultados dos  parâmetros analisados,  esta  amostra  (coletada em 
agosto de 2003) se classifica como: Resíduo Classe II (Resíduo Não-Inerte)

7DEHODV5HVXOWDGRV$QDOtWLFRV3DUkPHWURV4XtPLFRVQR/L[LYLDGR6ROXELOL]DGRH
0DVVD%UXWD±$JUHJDGRUHFLFODGRWLSR0LVWRGH%HOR+RUL]RQWH








$SDUWLUGRVUHVXOWDGRVDSUHVHQWDGRVDQWHULRUPHQWHLPDJLQDVHDSULQFtSLRTXHWDQWRRV
PDWHULDLVSURGX]LGRVQDXVLQDGR&DWXPELTXDQWRDTXHOHVGDXVLQDGR(VWRULOQmRVmR
DGHTXDGRV D DSOLFDomR HP SDYLPHQWDomR SRLV IRUDP FODVVLILFDGR FRPR QmR LQHUWHV
&RQWXGRYDOHVDOLHQWDU

 5HVtGXRVLQHUWHVRXVHMDGD&ODVVH,,,VmRDTXHOHVTXHVXEPHWLGRVDRHQVDLRGH
6ROXELOL]DomR GH 5HVtGXRV 1%5  QmR WLYHUDP FRPR FLWD D QRUPD
QHQKXP GRV VHXV FRQVWLWXLQWHV VROXELOL]DGRV D FRQFHQWUDo}HV VXSHULRUHV DR
SDGUmRGHSRWDELOLGDGHGDiJXDFRQIRUPH/LVWDJHPQ$QH[R+GDQRUPD
1%5H[FHWXDQGRVHRVSDGU}HVGHDVSHFWRFRUWXUELGH]HVDERU(ODFLWD
DLQGDFRPRH[HPSORGHVWHVPDWHULDLVURFKDVWLMRORVYLGURVHFHUWRVSOiVWLFRVH
ERUUDFKDVTXHQmRVmRGHFRPSRVWRVSURQWDPHQWH
 $QRUPD1%5pGHHQmRHVWiGLUHFLRQDGDDXPXVRHVSHFtILFR
GRUHVtGXR
 8PGRVFRQVWLWXLQWHVTXHDSUHVHQWRXFRQFHQWUDomRVXSHULRUjTXHODSUHFRQL]DGD
SRUQRUPDIRLR$OXPtQLRWDQWRSDUDDDPRVWUDGR5LRGH-DQHLURTXDQWRSDUDD
GH%HOR+RUL]RQWH(VWHSRUVXDYH]pXPPHWDODEXQGDQWHHPVRORVWURSLFDLV
FRQVWLWXLQGR SDUWH GD PDWpULDSULPD GH DUWHIDWRV FHUkPLFRV H WDPEpP HVWmR
SUHVHQWHV ³LQ QDWXUD´ HQWUH RV 5&' )HQyLV QR FDVR GR 5LR GH -DQHLUR H
6HOrQLR HP %HOR +RUL]RQWH WDPEpP WLYHUDP VXDV FRQFHQWUDo}HV DFLPD GRV
YDORUHV Pi[LPRV SHUPLWLGRV &RQWXGR VXDV RULJHQV YmR GHVGHGH VDERQHWHV H
[DPSXVDQWLFDVSDDOLJDVPHWiOLFDVSDVVDQGRSRUSURGXWRVSOiVWLFRVDEXQGDQWHV
HPOL[RVPHWURSROLWDQRV
 (PJHUDORQtYHOGROHQoROIUHiWLFRQR%UDVLOVHDSUHVHQWDEDL[RHPUHODomRDR
QtYHOGRWHUUHQR
 2SDYLPHQWRpSURMHWDGRFRQVLGHUDQGRXPVLVWHPDGHGUHQDJHPTXHRSURWHMDGD
DomRGDQRVDGDiJXD

&RQWHPSODQGR R H[SRVWR DFLPD GHYHVH SRUWDQWR FRQVLGHUDU TXH WDLV UHVXOWDGRV QmR
LQYLDELOL]DP R XVR GH DJUHJDGRV UHFLFODGRV GH 5&' 1R HQWDQWR HVWHV UHVXOWDGRV
LQGLFDPXPDDWHQomRHVSHFLDODRVHXHPSUHJRSRUH[HPSORFXLGDGRVDVHUHPWRPDGRV
FRPDGUHQDJHPGHiJXDVVXSHUILFLDLVHVXEWHUUkQHDV









$SOLFDomRGRVUHVXOWDGRVGH0yGXORGH5HVLOLrQFLD

2EMHWLYDQGRYHULILFDUDYLDELOLGDGHHFRQ{PLFDGDXWLOL]DomRGRVDJUHJDGRVUHFLFODGRVGH
5&' GRV 0XQLFtSLRV GR 5LR GH -DQHLUR H GH %HOR +RUL]RQWH QHVWH FDStWXOR p
DSUHVHQWDGR XP UHGLPHQVLRQDPHQWR PHFDQtVWLFR GH XP WUHFKR GH SDYLPHQWR GD 9LD
/LJKW HVWXGDQGR D VXEVWLWXLomR GR DJUHJDGR FRQYHQFLRQDO IRUPDGRU GD EDVH H VXE
EDVH GR SDYLPHQWR SRU HVWHV DJUHJDGRV DUWLILFLDLV (VWD YLD IRL HVFROKLGD SRU GRLV
PRWLYRVEiVLFRV

 )RL REMHWR GH WHVH GH PHVWUDGR 'DURXV  GHIHQGLGD QD &233(8)5-
FRQWHQGRWRGDVDVLQIRUPDo}HVSHUWLQHQWHVDRGLPHQVLRQDPHQWRPHFDQtVWLFR
 eXPDYLDGHHOHYDGRYROXPHGHWUiIHJRH[SUHVVDQGRDVXDLPSRUWkQFLDSDUDD
PHWUySROHGR5LRGH-DQHLUR

3RU RXWUR ODGR IRL DGRWDGR QHVWH UHGLPHQVLRPHQWR R SURJUDPD FRPSXWDFLRQDO TXH
DSUHVHQWRXRVUHVXOWDGRVPDLVVDWLVIDWyULRVVHJXQGR'DURXVHPVXDWHVHVXSUDFLWDGDR
)(3$9( )LQLWH (OHPHQW $QDO\VLV RI 3DYHPHQW 6WUXFWXUHV R TXDO SRVVLELOLWD D
DSOLFDomRGDHODVWLFLGDGHQmROLQHDUXWLOL]DQGRRVPyGXORVGH5HVLOLrQFLDGRVPDWHULDLV
GHWHUPLQDGRVQRV HQVDLRVGLQkPLFRV3RGHVHGHILQLU DWUDYpVGD DQiOLVH PHFDQtVWLFD D
GHIOH[mRPi[LPDDWHQVmRYHUWLFDOQRVXEOHLWRHGDWHQVmRGHWUDomRQDILEUDLQIHULRUGR
UHYHVWLPHQWR DVIiOWLFR'HVWD IRUPD GHWHUPLQDQGRD HVWUXWXUDTXHYHQKDDDWHQGHUDR
Q~PHURGHHL[RVHTXLYDOHQWHVGHUHIHUrQFLDDVVHJXUDVHDH[SHFWDWLYDGHYLGDGHIDGLJD
HGHGHIRUPDomRSHUPDQHQWH

$SUHVHQWDVHXPDEUHYHGHVFULomRGD9LD/LJKWHRVPDWHULDLVTXHFRPSRUmRRFRUSRGR
SDYLPHQWR LQFOXLQGR Dt RV DJUHJDGRV UHFLFODGRV H RV UHVXOWDGRV UHODWLYRV D HVWH
GLPHQVLRQDPHQWR

6HJXQGR'DURXVD9LD/LJKWVHGHVWLQDDVHUXPFRUUHGRUURGRYLiULRHQWUHDVHGH
GR0XQLFtSLRGH1RYD,JXDoXHRFHQWURGDFLGDGHGR5LRGH-DQHLUR2WUHFKRHVWXGDGR
FRUUHVSRQGHDR/RWH$YHQLGD%UDVLO0DGXUHLUD

$SHGUHLUDVHOHFLRQDGDSDUDXWLOL]DomRQRSURMHWRIRLD3HGUHLUD,EUDWD3DUDHVWDDOpP
GRV HQVDLRV URWLQHLUDPHQWH H[HFXWDGRV HP PDWHULDLV GHVWLQDGRV j H[HFXomR GH
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WHUUDSOHQDJHP H SDYLPHQWRV IRUDP H[HFXWDGRV QR /DERUDWyULR GH *HRWHFQLD GD
&233(8)5-RV(QVDLRV7ULD[LDLV'LQkPLFRVREMHWLYDQGRDREWHQomRGR0yGXORGH
5HVLOLrQFLD GD EULWD D VHU XWLOL]DGD QR SURMHWR 3DUD HIHLWR GH SURMHWR IRL XWLOL]DGR R
UHVXOWDGR GR HQVDLR TXH DSUHVHQWRX PHQRU GLVSHUVmR REWHQGRVH R 0yGXOR GH
5HVLOLrQFLD&RPSRVWRHTXLYDOHQWHD05 ı
3

0,421
ı
d

0,075
 em kgf/cm². Este será o 
material a ser substituído pelos módulos referentes aos agregados reciclados de RCD. O 
subleito também foi ensaiado, fornecendo o 05 ı
3

0,062
ı
d

-0,473
 em kgf/cm².

9LD/LJKW(VWUXWXUDGRSDYLPHQWR

&RPRDSUHPLVVDGRUHGLPHQVLRQDPHQWRGDHVWUXWXUDGRSDYLPHQWRGR7UHFKRGD9LD
/LJKW IRLDVXEVWLWXLomRGRVDJUHJDGRVFRQYHQFLRQDLVSRUDTXHOHVRULJLQDGRVGH5&'
FRP D PDQXWHQomR GH WRGRV GHPDLV PDWHULDLV H SURSULHGDGHV DSUHVHQWDVH DEDL[R R
UHVXOWDGR ILQDOSDUDD  HVWUXWXUDGHVWDYLDGHQRPLQDGD DOWHUQDWLYD357DEHOD
VHJXQGR'DURXV

7DEHOD±9LD/LJKW7UHFKR$OWHUQDWLYD35'DURXV

9DOH UHVVDOWDU TXH 'DURXV DGRWRX SDUD RV FULWpULRV GH UXSWXUD IDGLJD GDV FDPDGDV
EHWXPLQRVDVHDF~PXORGHGHIRUPDo}HVSOiVWLFDVRVVHJXLQWHVYDORUHV

 )DGLJDGDVFDPDGDVEHWXPLQRVDV
•  'HIRUPDomR HVSHFtILFD KRUL]RQWDO Pi[LPD GH WUDomR İWO
im
   [
-5

GHWHUPLQDGD SHOR FULWpULR GR ,QVWLWXWR GH $VIDOWR SDUD R Q~PHUR 1 GH
SURMHWR [
7
 (AASHTO)










 $F~PXORGHGHIRUPDo}HVSOiVWLFDV
•  'HIRUPDo}HVHVSHFtILFDVYHUWLFDLVGHFRPSUHVVmRİY
lim
RFRUUHQWHVQRWRSR
GD FDPDGD GHVXEOHLWR   [
-4
  GHWHUPLQDGR VHJXQGR D H[SUHVVmR GR
,QVWLWXWRGH$VIDOWRSDUDRPHVPR1

&RQWXGRFRPRRSURJUDPD)(3$9(IRUQHFHDVWHQV}HVYHUWLFDLVQRWRSRGRVXEOHLWR
FRQVLGHUDVHDPpGLDGRV05VDRORQJRGRVXEOHLWRHDDSOLFDjHTXDomRGHVHQYROYLGD
SRU +HXNHORP H .ORPS HTXDomR  SDUD D GHWHUPLQDomR GD WHQVmR YHUWLFDO OLPLWH
YHULILFDQGRDVVLPRDWHQGLPHQWRGRSURMHWRDR&ULWpULRGH³$F~PXORGH'HIRUPDo}HV
3OiVWLFDV´

9LD/LJKW±5HGLPHQVLRQDPHQWR

1R UHGLPHQVLRQDPHQWR GD HVWUXWXUD GR SDYLPHQWR GHVWD YLD FRQVLGHUDUDPVH DV
VHJXLQWHVDPRVWUDVGHDJUHJDGRVUHFLFODGRV0,,5-0,05-0,%+H00%+4XDGUR


$SULQFtSLRDVXEVWLWXLomRGRVDJUHJDGRVGDEDVHHGDVXEEDVHRFRUUHXFRQVLGHUDQGR
FRPR SRQWR GH SDUWLGD DV HVSHVVXUDV GH FDPDGDV GD DOWHUQDWLYD 35 PDQWHQGRVH
LQYDULiYHODHVSHVVXUDGDFDPDGDGHUHYHVWLPHQWRFP FRPR PRVWUDGR QD7DEHOD
 2EWHYHVHDHVSHVVXUDGH FPSDUD D EDVHFRPSRVWDSRU TXDOTXHU GDVTXDWUR
DPRVWUDDFLPDFRQVLGHUDQGRGHVSUH]tYHODGLIHUHQoDPi[LPDGHHQFRQWUDGDHQWUH
DGHIRUPDomRGH WUDomR OLPLWHHD GHIRUPDomR GHWUDomRREWLGDSDUDD EDVHFRPSRVWD
SHODDPRVWUD0,%+

$ SDUWLU GDt SURFXURXVH YHULILFDU D SRVVLELOLGDGH GD UHGXomR GD HVSHVVXUD GR
UHYHVWLPHQWRDVVLPRWLPL]DQGRHFRQRPLFDPHQWHRSURMHWR1D7DEHODFRQVWDPRV
UHVXOWDGRVILQDLVSDUDDVHVWUXWXUDVGRSDYLPHQWRDVVRFLDGDVDRXVRGHFDGDXPDGHVWDV
DPRVWUDV

5HVVDOWDVHTXHDRFRQWUiULRGDGHIRUPDomRGHWUDomRTXHIRLXPIDWRUOLPLWDQWHSDUDD
GHWHUPLQDomR GD HVSHVVXUD GD FDPDGD GH EDVH D WHQVmR YHUWLFDO QR WRSR GR VXEOHLWR
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σYVO PRVWURXVH HP WRGRV RV FDVRV PXLWR LQIHULRU jTXHOD REWLGD SHOD HTXDomR GH
+HXNHORPH.ORPSSDUDRPHVPRWUiIHJR
σY
OLP


7DEHOD±9LD/LJKW7UHFKR5HVXOWDGRILQDOSDUDDVHVSHVVXUDVGDVFDPDGDVGH
SDYLPHQWR
(VSHVVXUDVFP$PRVWUD
&DPDGD
0,,5- 0,05- 0,%+ 00%+ 0,,5-5
5HYHVWLPHQWR     
%DVH     
εW
lim

[
-5
 [
-5
 [
-5
 [
-5
 [
-5

σYVO
    
∗∗7HQVmRYHUWLFDOQRWRSRVXEOHLWRHPNJIFPð
0,,5-5 DOWHUQDWLYDTXHFRQWHPSODRXVRGDDPRVWUD0,,5-FRPDOWHUDomRGDFDPDGDGHUHYHVWLPHQWR

3RUILPSRGHVHYHULILFDUTXHDOpPGDUHGXomRGRYROXPHGDEDVHDVHUDGRWDGDHRX
GR UHYHVWLPHQWR D XWLOL]DomR GR DJUHJDGR UHFLFODGR DLQGD VH PRVWUD DWUDWLYD
HFRQRPLFDPHQWHTXDQGRVHFRQVLGHUDRFXVWRGHVWHVPDWHULDLVHDTXHOHVFRQYHQFLRQDLV
1D8VLQDGR&DWXPELQRDQRGHRYDORUSUDWLFDGRGHYHQGDHUDGH5Pñ
IRQWH)HUQDQGR$IRQVRVyFLRSURSULHWiULRGDXVLQD1D8VLQDGR(VWRULOSRUVXDYH]
RFXVWRGHVHXVDJUHJDGRVJLUDYDHPWRUQRGH5PñQHVWDPHVPDpSRFDDJRVWR
GHIRQWH0LULDP-HVXV&RHOKRJHUHQWHGDXVLQD3RURXWURODGRRSUHoRGRPñ
GHEULWDFRUULGD QRPXQLFtSLRGR5LRGH-DQHLURHUDDSUR[LPDGDPHQWHLJXDO5
IRQWH(023PDUoRGH

















&$3Ë78/2

&21&/86®(6(68*(67®(6'(3(648,6$6)8785$6

$FDUDFWHUL]DomRPHFDQtVWLFDGRVDJUHJDGRVUHFLFODGRVGH5&'GRVPXQLFtSLRVGR5LR
GH-DQHLURH%HOR+RUL]RQWHSDUDXVRHPSDYLPHQWDomRDSUHVHQWDGDQHVWDWHVHREMHWLYRX
DWHQGHUDWUrVDVSHFWRVWpFQLFRHFRQ{PLFRHVyFLRDPELHQWDO

&RPEDVHQRVHVWXGRVUHDOL]DGRVIRLSRVVtYHOREWHUDVVHJXLQWHVFRQFOXV}HV

2 XVR GRV DJUHJDGRV UHFLFODGRV GH 5&' HVWXGDGRV QHVWD SHVTXLVD p YLiYHO
WHFQLFDPHQWHHFRQRPLFDPHQWHPRWLYDGRUDPELHQWDOPHQWHEHQpILFRHDOpPGLVVRXPD
UHVSRVWDjQHFHVVLGDGHGHFUHVFLPHQWRVXVWHQWiYHOQmRDSHQDVGHXPPXQLFtSLRPDVGH
XP SDtV FDUDFWHUL]DQGR D DGRomR GD ³ILORVRILD´ GD UDFLRQDOLGDGH GD ILORVRILD GD
SUHVHUYDomR

&RQVLGHUDQGR R UHGLPHQVLRQDPHQWR GR SURMHWR GD 9LD /LJKW7UHFKR  R XVR GH
DJUHJDGRVUHFLFODGRVVHPRVWURXYLiYHOHFRQRPLFDPHQWHVHMDSHORPHQRUSUHoRGHVWH
PDWHULDOHPUHODomRjTXHOHVFRQYHQFLRQDLVVHMDSHORPHQRUFRQVXPRGRVPHVPRV

$ FRPSDFWDomR SDUD REWHQomR GRV FRUSRVGHSURYD SDUD HQVDLR GH 0yGXOR GH
5HVLOLrQFLD LPS}H XPD DOWHUDomR QD FRPSRVLomR JUDQXORPpWULFD GHVWHV PDWHULDLV GH
5&'SHUFHEHQGRVHXPDXPHQWRGHSDUWtFXODVHQWUHRPDWHULDOSDVVDQWHQDSHQHLUDQ
HUHWLGRQDQGHFRUUHQWHGDTXHEUDGHSDUWtFXODV

$JUDQXORPHWULDDHQHUJLDGHFRPSDFWDomRRWLSRGHPDWHULDOHDRULJHPGRVDJUHJDGRV
UHFLFODGRV LQIOXHQFLDPSRXFRQRVUHVXOWDGRVREWLGRVQRHQVDLRGHFRPSDFWDomRSDUDD
XPLGDGHyWLPDZ
RW
SDUDRSHVRHVSHFtILFRDSDUHQWHVHFRPi[LPRγ
VHFPD[
HPHVSHFLDO
SDUDDVDPRVWUDVGR5LRGH-DQHLURHPERUDDVDPRVWUDVVHMDPRULJLQDGDVGHPDWHULDLV
WmRKHWHURJrQHRVFRPRRV5&'

$FRPSRVLomRJUDQXORPpWULFDDHQHUJLDGHFRPSDFWDomRHDRULJHPPXQLFtSLRVGR5LR
GH -DQHLUR H GH %HOR +RUL]RQWH H[HUFHP SRXFD LQIOXrQFLD QR YDORU GR 0yGXOR GH
5HVLOLrQFLD 2 WLSR GH PDWHULDO GH &RQFUHWR RX 0LVWR p R SULQFLSDO UHVSRQViYHO QD







GLIHUHQFLDomRGRVUHVXOWDGRVGHVWHHQVDLR$JUHJDGRVWLSRGH&RQFUHWRDSUHVHQWDP05
VXSHULRU

2VYDORUHVGH05WrPDPHVPDRUGHPGHJUDQGH]DGDTXHOHVDSUHVHQWDGRVSRUPDWHULDLV
EULWDGRVFRQYHQFLRQDLVGH XVRFRUUHQWHHP EDVH GHUXDVGDFLGDGHGR5LRGH-DQHLUR
FDUDFWHUL]DGRVHPHVWXGRVSRU5DPRV

$ HTXDomR SDUD R 05 SURSRVWR SRU +LFNV  QmR UHSUHVHQWD DGHTXDGDPHQWH R
DJUHJDGRUHFLFODGRGH5&'VHMDHPIXQomRGHσ5

VHMDSULQFLSDOPHQWHHP
IXQomRGHσG3RURXWURODGRRPyGXORFRPSRVWRSRUHVWDVGXDVWHQV}HVSURSRVWRSRU
0DFrGRHVHDMXVWDVDWLVIDWRULDPHQWH

$GHIRUPDomRSHUPDQHQWHGRVPDWHULDLVHVWXGDGRVpPXLWRPDLVVHQVtYHOjGLVWULEXLomR
JUDQXORPpWULFDHjHQHUJLDGHFRPSDFWDomRDQDOLVDGDVHPFRQMXQWRGRTXHDR0yGXOR
GH5HVLOLrQFLD

4XDQWRDRHQVDLRGH$EUDVmR/RV$QJHOHVWRGDVDVDPRVWUDVHVWXGDGDVDSUHVHQWDUDP
GHVJDVWHVXSHULRUjTXHOHDGPLWLGRSHODHVSHFLILFDomRGR'1(5SDUDEDVH9HULILFDVH
SRUpPTXHRVDJUHJDGRVUHFLFODGRVFRPPHQRUGHVJDVWHjDEUDVmRDVEULWDVFRUULGDV
GH%HOR+RUL]RQWHQHFHVVDULDPHQWHQmRDSUHVHQWDPRVPDLRUHVUHVXOWDGRVGHPyGXOR
4XDQWR D GHIRUPDomR SHUPDQHQWH RV DJUHJDGRV UHFLFODGRV GR 5LR GH -DQHLUR TXH
VRIUHUDPJUDQGHVGHVJDVWHVjDEUDVmRDSUHVHQWDUDPSHTXHQRVDF~PXORVGHGHIRUPDo}HV
SOiVWLFDV

4XDQWRDRËQGLFHGH)RUPD1%5WRGRVRVDJUHJDGRVHVWXGDGRVVHDSUHVHQWDUDP
DGHTXDGRVDRXVRVHJXQGRDQRUPD1%5$FXELFLGDGHGRVDJUHJDGRVUHFLFODGRV
YHULILFDGD QHVWH HQVDLR SULQFLSDOPHQWH DTXHOHV WLSR 0LVWR GHFRUUH HP SDUWH GD
VXVFHWLELOLGDGH DR GHVJDVWH VXSHUILFLDO GDV SDUWtFXODV YHULILFiYHO QR SUySULR
SHQHLUDPHQWRLQHUHQWHDHVWHHQVDLR(PERUDQmRVHMDHYLGHQWHQRHQVDLRGHËQGLFHGH
)RUPDDVXVFHWLELOLGDGHjIUDJPHQWDomRFRQWULEXLSDUDDUHGXomRGHVWHVtQGLFHVTXDQGR
RV DJUHJDGRV UHFLFODGRV VmR VXEPHWLGRV DR SURFHGLPHQWR GH FRPSDFWDomR VHMD HP
ODERUDWyULRVHMDHPFDPSR








1RVHQVDLRVGHPDVVDEUXWDHGHOL[LYLDomRDVDPRVWUDVSDVVDUDPQRVOLPLWHVGDQRUPD
1%52VHQVDLRVGHVROXELOL]DomRDSUHVHQWDUDPFRQFHQWUDo}HVVXSHULRUHVGH
$OXPtQLR H )HQyLV HVWH ~OWLPR HVWi DEDL[R GR OLPLWH SDUD D 1%5  SDUD
DJUHJDGRVGRPXQLFtSLRGR5LRGH-DQHLURHGH$OXPtQLRH6HOrQLRSDUDDTXHOHVGH%HOR
+RUL]RQWHjTXHODVLQGLFDGDVQD/LVWDJHPGDQRUPD$%171%53RUWDQWR
DV DPRVWUDV HVWXGDGDV GHVWDV PHWUySROHV VmR FODVVLILFDGDV FRPR 5HVtGXR &ODVVH ,,
5HVtGXR 1mR,QHUWH 1R HQWDQWR WDO UHVXOWDGR QmR LQYLDELOL]D R XVR GH DJUHJDGRV
UHFLFODGRVGH5&'

&RPRVXJHVWmRGHQRYRVHVWXGRVUHFRPHQGDVH

•  'RVDU DV EULWDV JUDGXDGDV HRX FRUULGDV GH DJUHJDGRV UHFLFODGRV D SDUWLU GD
GLVWULEXLomRJUDQXORPpWULFDUHVXOWDQWHGRVHQVDLRVGHFRPSDFWDomRHGH0yGXOR
GH 5HVLOLrQFLD UHDOL]DQGR QRYDPHQWH HVWHV HQVDLRV GH IRUPD D YHULILFDU D
GLVWULEXLomRJUDQXORPpWULFD PDLVDGHTXDGDQR TXHGL] UHVSHLWR DRVYDORUHVGH
05HRWLPL]DUDSURGXomRGHDJUHJDGRVQDVXVLQDVFRPYLVWDVjDSOLFDomRGRV
PHVPRVHPEDVHVHVXEEDVHVGHSDYLPHQWR

•  5HDOL]DUQRYRVHQVDLRVGH05FRQVLGHUDQGRDPLVWXUDGRVDJUHJDGRVUHFLFODGRV
WLSR0LVWRHGHFRQFUHWRGH%HOR+RUL]RQWHYLVDQGRJHUDUXPDQRYDDOWHUQDWLYD
DR IRUQHFLPHQWRGH PDWHULDOjSDYLPHQWDomR FRP DUHGXomRGDV DWLYLGDGHV GH
WULDJHPGRVPHVPRV

•  6XEPHWHUQRYDVDPRVWUDVDHQVDLRVGH05REMHWLYDQGRYHULILFDUVHDDOWHUDomR
GD ³FXOWXUD GR GHVSHUGtFLR´ H D UHIRUPD H GHPROLomR GH HGLILFDo}HV PDLV
UHFHQWHV QRV PXQLFtSLRV GR 5LR GH -DQHLUR H%HOR +RUL]RQWH LPSOLFD HP XPD
YDULDomR VHQVtYHO QRV YDORUHV GHVWH PyGXOR ,VVR VHULD XPD QRYD YDULiYHO QD
SHVTXLVDRIDWRUWHPSR

•  5HDOL]DUHQVDLRVGH05GHXPDDPRVWUDGHDJUHJDGRUHFLFODGRHP&3VGHYiULDV
LGDGHVREVHUYDQGRDH[LVWrQFLDGRHIHLWRSR]ROkQLFR








•  'HVHQYROYHU PDLV HQVDLRV GH GHIRUPDomR SHUPDQHQWH FRP PDLRU Q~PHUR H
PDLRUGLYHUVLYLGDGHGHDPRVWUDVFRQVLGHUDQGRGLIHUHQWHVQtYHLVGHWHQVmRHXP
Q~PHURJUDQGHGHDSOLFDo}HVGHFDUJD

•  (QVDLDUVHJXQGRD$EUDVmR/RV$QJHOHVEULWDVJUDGXDGDVHQmRPDLVDVEULWDV
H  SURYHQLHQWHV GD XVLQD  GR &DWXPEL QR 5LR GH -DQHLUR YHULILFDQGR D
DGHTXDomRPDLRURXPHQRUGDPLVWXUDDRGHVJDVWHVXSHUILFLDO

•  9HULILFDU R TXDQWR D VXVFHWLELOLGDGH j IUDJPHQWDomR GDV SDUWtFXODV FHUkPLFDV
DOWHUD RV UHVXOWDGRV GR HQVDLR GH ËQGLFH GH )RUPD D SDUWLU GH DJUHJDGRV
UHFLFODGRVVXEPHWLGRVDRSURFHGLPHQWRGHFRPSDFWDomRFDUDFWHUL]DQGRDIRUPD
HIHWLYDGRPDWHULDOQDEDVHHVXEEDVHGRVSDYLPHQWRVRXVHMDTXDODIRUPDGR
PDWHULDOTXHHVWDUiLQWHUWUDYDGR³LQWHUORFNLQJ´QHVWDVFDPDGDV

•  (QVDLDU QRYDV DPRVWUDV GH DJUHJDGRV GH %HOR +RUL]RQWH H GR 5LR GH -DQHLUR
TXDQWR j OL[LYLDomR H VROXELOL]DomR YHULILFDQGR VH D FODVVLILFDomR GH UHVtGXRV
QmRLQHUWHFODVVH,,SHUVLVWHDRORQJRGRWHPSRRXVHHVWiFRQVWDWDomRpDSHQDV
SRQWXDOHVHJXQGRDQRYDQRUPD1%5GHGHQRYHPEURGH






















5()(5Ç1&,$6%,%/,2*5È),&$6

$%171%5±3HQHLUDVSDUDHQVDLRFRPWHODGHWHFLGRPHWiOLFR

$%17 1%5  ± $JUHJDGR JUD~GR ± 'HWHUPLQDomR GR tQGLFH GH IRUPD SHOR
PpWRGRGRSDTXtPHWUR

$%171%55HVtGXRVVyOLGRVGDFRQVWUXomRFLYLOHUHVtGXRVLQHUWHV$WHUURV±
'LUHWUL]HVSDUDSURMHWRLPSODQWDomRHRSHUDomR

$%171%55HVtGXRVVyOLGRVGDFRQVWUXomRFLYLOHUHVtGXRVLQHUWHV±ÈUHDVGH
UHFLFODJHP±'LUHWUL]HVSDUDSURMHWRLPSODQWDomRHRSHUDomR

$%17 1%5   $JUHJDGRV UHFLFODGRV GH UHVtGXRV VyOLGRV GD FRQVWUXomR FLYLO 
([HFXomRGHFDPDGDVGHSDYLPHQWDomR±3URFHGLPHQWRV

$%17 1%5   $JUHJDGRV UHFLFODGRV GH UHVtGXRV VyOLGRV GDFRQVWUXomR FLYLO±
8WLOL]DomRHPSDYLPHQWDomRHSUHSDURGHFRQFUHWRVHPIXQomRHVWUXWXUDO±5HTXLVLWRV

$%171%5±5HVtGXRV6yOLGRV±&ODVVLILFDomR

$%171%5±5HVtGXRV6yOLGRV±&ODVVLILFDomR

$%171%5±/L[LYLDomRGHUHVtGXRV±3URFHGLPHQWRV

$%17 1%5  ± /L[LYLDomR GH UHVtGXRV ± 3URFHGLPHQWR SDUD REWHQomR GH
H[WUDWROL[LYLDGRGHUHVtGXRVVyOLGRV

$%171%5±6ROXELOL]DomRGHUHVtGXRV±3URFHGLPHQWRV

$%171%5±6ROXELOL]DomRGHUHVtGXRV±3URFHGLPHQWRSDUDREWHQomRGH
H[WUDWRVROXELOL]DGRGHUHVtGXRVVyOLGRV

$%171%5±$PRVWUDJHPGHUHVtGXRV±3URFHGLPHQWRV

$%171%5±$PRVWUDJHPGHUHVtGXRV
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$%17 1%5  ± 3URGXWRV GHSHWUyOHR ± 'HWHUPLQDomR GR SRQWR GH IXOJRU
SHORDSDUHOKRGHYDVRIHFKDGR3HQVN\0DUWHQV

$IRQVR)HUQDQGR-$3HVTXLVDHPDQGDPHQWR&233(8)5-

%RGL-DQRV %ULWR)LOKR-$$OPHLGD6³8WLOL]DomRGHHQWXOKRGHFRQVWUXomRFLYLO
UHFLFODGRQDSDYLPHQWDomRXUEDQD´,QDQDLVGD5HXQLmR$QXDOGH3DYLPHQWDomR
YSS&XLDEiRXW

%XWWOHU $ 0  ³&RQFUHWR FRP DJUHJDGRV JUD~GRV UHFLFODGRV GH FRQFUHWR ±
LQIOXrQFLD GD LGDGH GH UHFLFODJHP QDV SURSULHGDGHV GRV DJUHJDGRV H FRQFUHWRV
UHFLFODGRV´  I 'LVVHUWDomR 0HVWUDGR  (VFROD GH (QJHQKDULD GH 6mR &DUORV
8QLYHUVLGDGHGH6mR3DXOR6mR&DUORV

&DUQHLUR $OH[ 3 4XDGURV %iUEDUD ( 2OLYHLUD $QD 0 HW DO  ³&DUDFWHUtVWLFDV GR
HQWXOKR H GR DJUHJDGR UHFLFODGR´ ,Q 5HFLFODJHP GH (QWXOKR SDUD D 3URGXomR GH
0DWHULDLVGH&RQVWUXomR(GLWRUDGD8)%$SS

&DUQHLUR$OH[3%XUJRV3DXOR&$OEHUWH(ODLQH3³8VRGRDJUHJDGRUHFLFODGR
HP FDPDGDV GH EDVH H VXEEDVH GH SDYLPHQWRV´ ,Q 5HFLFODJHP GH (QWXOKR SDUD D
3URGXomRGH0DWHULDLVGH&RQVWUXomR(GLWRUDGD8)%$SS

&DVVD -RVp & 6 &DUQHLUR $OH[ 3 %UXP ,ULQHX $  &RVWD 'D\DQD %
³'LDJQyVWLFR GRV VHWRUHV SURGXWRUHV GH UHVtGXRV QD UHJLmR PHWURSROLWDQD GH
6DOYDGRU%$´  ,Q 5HFLFODJHP GH (QWXOKR SDUD D 3URGXomR GH 0DWHULDLV GH
&RQVWUXomR(GLWRUDGD8)%$SS

&LRFFKL/XLV³5HFLFODJHPGHFRQFUHWR´$VVRFLDomRGRV(QJHQKHLURV&LYLVGR
(VWDGR3DUiSS6LWH
ZZZHQJHSDUDFRPEUDUWLJRKWP

'DURXV -RmR  ³(VWXGR FRPSDUDWLYR HQWUH VLVWHPDV GH FiOFXOR GH WHQV}HV H
GHIRUPDo}HV XWLOL]DGRV HP GLPHQVLRQDPHQWR GH SDYLPHQWRV DVIiOWLFRV QRYRV´
&233(8)5-06F(QJHQKDULD&LYLO








'1(5  ³0DQXDO GH 3DYLPHQWDomR´ ,35'1(5$%17 3XEOLFDomR  
(GLomR5LRGH-DQHLUR%UDVLOSS

'1(50(±$JUHJDGRV±GHWHUPLQDomRGDDEUDVmR³/RV$QJHOHV´

'1(50(±6RORV±SUHSDUDomRGHDPRVWUDVSDUDHQVDLRGHFDUDFWHUL]DomR

'1(50(±6RORV±$QiOLVHJUDQXORPpWULFD

'1(50(±6RORV±'HWHUPLQDomRGROLPLWHGHSODVWLFLGDGH

'1(50(±$JUHJDGRV±$QiOLVHJUDQXORPpWULFD

'1(50(±$JUHJDGRPL~GR±'HWHUPLQDomRGDGHQVLGDGHUHDO

'1(5352±&ROHWDGHDPRVWUDGHDJUHJDGRV

'1(50(±6RORV±'HWHUPLQDomRGROLPLWHGHOLTXLGH]±PpWRGRGHUHIHUrQFLD
HPpWRGRH[SHGLWR

'1(50(±6RORV±&RPSDFWDomRXWLOL]DQGRDPRVWUDVQmRWUDEDOKDGDV

'1(50(±6RORV±'HWHUPLQDomRGRPyGXORGHUHVLOLrQFLD

'1(50(6RORV±(QVDLRGHFRPSDFWDomRXWLOL]DQGRDPRVWUDVWUDEDOKDGDV

'1(5352  ± 5HGXomR GH DPRVWUD GH FDPSR GH DJUHJDGRV DUD HQVDLR GH
ODERUDWyULR

'1(5(6%DVHHVWDELOL]DGDJUDQXORPHWULFDPHQWH

(VSLQRVD9LFHQWH53³(QVDLRVWULD[LDLVGHFDUJDUHSHWLGDGHXPDEULWD´7HVH
GH06F&233(8)5-5LRGH-DQHLUR5-%UDVLO








)HUUHLUD - * + 0  ³(ODERUDomR H $QiOLVH GD %DVH GH 'DGRV GH (QVDLRV
7ULD[LDLV'LQkPLFRVGD &233(8)5-7HVHGH06F&233(8)5-5LRGH-DQHLUR
5-%UDVLO

+LFNV5*³)DFWRUV,QIOXHQFLQJWKH5HVLOLHQW3URSHUWLHVRI*UDQXODU0DWHULDOV´
7HVHGH3K'8QLYHUVLGDGHGD&DOLIyUQLD%HUNHOH\

+XLVPDQ&/ %ULVWRQ5$5HF\FOHG3RUWODQGFHPHQWFRQFUHWHVSHFLILFDWLRQVDQG
FRQWURO LQ )HGHUDO +LJKZD\ $GPLQLVWUDWLRQ )+:$ LQ 1DWLRQDO 6HPLQDU RQ 3&&
3DYHPHQWUHF\FOLQJDQGUHKDELOLWDWLRQ6W/RXLV0LVVRXUL86$)HGHUDO+LJKZD\
$GPLQLVWUDWLRQ3URFHHGLQJV5HSRUW)+:$76SS

-RKQ90$JRS\DQ9³5HFLFODJHPGHUHVtGXRVGDFRQVWUXomR´,Q6(0,1È5,2
5(&,&/$*(0 '( 5(6Ë'826 6Ï/,'26 '20,&,/,$5(6  6mR 3DXOR $QDLV
6mR3DXOR6HFUHWDULDGH(VWDGRGR0HLR$PELHQWH&(7(6%S

-XFi -RVp ) 7 ³'LVSRVLomR ILQDO GRV UHVtGXRV VyOLGRV XUEDQRV QR %UDVLO´ ,Q 
&21*5(662 %5$6,/(,52 '( *(27(&1,$ $0%,(17$/ 5(*(2¶ 3RUWR
$OHJUH56S

/DWWHU]D/0 ³&RQFUHWRFRP DJUHJDGRJUD~GR SURYHQLHQWHGD UHFLFODJHPGH
UHVtGXRVGHFRQVWUXomRHGHPROLomRXPQRYRPDWHULDOSDUDIDEULFDomRGHSDLQpLVOHYHV
GH YHGDomR´  I 'LVVHUWDomR 0HVWUDGR ± (VFROD GH (QJHQKDULD GH 6mR &DUORV
8QLYHUVLGDGHGH6mR3DXOR6mR&DUORV

/HLWH 0 %  0ROLQ ' '  ³$YDOLDomR GD DWLYLGDGH SR]ROkQLFD GR PDWHULDO
FHUkPLFR SUHVHQWH QR DJUHJDGR UHFLFODGR GH UHVtGXR GH FRQVWUXomR H GHPROLomR´
6LWLHQWLEXV)HLUDGH6DQWDQDQSMDQMXQ

/HLWH0%³$YDOLDomRGHSURSULHGDGHVPHFkQLFDVGHFRQFUHWRVSURGX]LGRVFRP
DJUHJDGRVUHFLFODGRVGHUHVtGXRVGHFRQVWUXomRHGHPROLomR´I7HVH'RXWRUDGR±
(VFROD GH (QJHQKDULD 3URJUDPD GH 3yVJUDGXDomR HP (QJHQKDULD &LYLO GD
8QLYHUVLGDGH)HGHUDOGR5LR*UDQGHGR6XO3RUWR$OHJUH








/HY\60+HOHQH3³'XUDELOLGDGHGHFRQFUHWRVSURGX]LGRVFRPUHVtGXRVPLQHUDLV
GH FRQVWUXomR FLYLO SUiWLFDV UHFRPHQGDGDV´ ,Q 6(0,1È5,2 '(6(192/9,0(172
6867(17È9(/ ( $ 5(&,&/$*(0 1$ &216758d2 &,9,/ 35È7,&$6
5(&20(1'$'$66mR3DXOR&70HLR$PELHQWHSS

/HY\ 6 0  ³&RQWULEXLomR DR HVWXGRGD GXUDELOLGDGH GH FRQFUHWRV SURGX]LGRV
FRPUHVtGXRVGHFRQFUHWRHDOYHQDULD´I7HVH'RXWRUDGR(VFROD3ROLWpFQLFD
8QLYHUVLGDGHGH6mR3DXOR6mR3DXOR

/HY\60³5HFLFODJHPGRHQWXOKRGHFRQVWUXomRFLYLOSDUDXWLOL]DomRFRPR
DJUHJDGR GH DUJDPDVVDV H FRQFUHWRV´  I 'LVVHUWDomR 0HVWUDGR ± (VFROD
3ROLWpFQLFD8QLYHUVLGDGHGH6mR3DXOR6mR3DXOR

/LPD-$5LEHLUR3URSRVLomRGH'LUHWUL]HVSDUD3URGXomRH1RUPDOL]DomRGH5HVtGXR
GH &RQVWUXomR 5HFLFODGR H VXDV $SOLFDo}HV HP $UJDPDVVDV H &RQFUHWRV 6mR 3DXOR
S'LVVHUWDomR0HVWUDGR(VFRODGH(QJHQKDULDGH6mR&DUORV8QLYHUVLGDGH
GH6mR3DXOR

0DFrGR - $ *  ³,QWHUSUHWDomR GH (QVDLRV 'HIOHFWRPpWULFRV SDUD $YDOLDomR
(VWUXWXUDOGH3DYLPHQWRV)OH[tYHLV$([SHULrQFLDFRP):'QR%UDVLO´7HVHGH'6F
&233(8)5-5LRGH-DQHLUR5-%UDVLO

0HGLQD-³0HFkQLFDGRV3DYLPHQWRV´HGLWRUD8)5-5LRGH-DQHLUR%UDVLO

0RWWD / 0 *  ³0pWRGRV GH 'LPHQVLRQDPHQWR GH 3DYLPHQWRV )OH[tYHLV
&ULWpULRGH&RQILDELOLGDGHH(QVDLRVGH&DUJDV5HSHWLGDV´7HVHGH'RXWRUDGR
&233(8)5-5LRGH-DQHLUR%UDVLO

0RWWD / 0 *  ³'LVFXVVmR VREUH XWLOL]DomR GH HQWXOKR HP SDYLPHQWDomR´
5HODWyULR,QWHUQR&233(8)5-5LRGH-DQHLUR%UDVLO

0RWWD / )HUQDQGHV &
³8WLOL]DomR GH UHVtGXR VyOLGR GD FRQVWUXomR FLYLO HP
SDYLPHQWDomRXUEDQD´,QDQDLVGD5HXQLmR$QXDOGH3DYLPHQWDomR$UDFDMXQRY









1XQHV .iWLD 5 $ ³$YDOLDomR GH LQYHVWLPHQWRV H GH GHVHPSHQKR GH FHQWUDLV GH
UHFLFODJHP SDUD UHVtGXRV VyOLGRV GH FRQVWUXomR H GHPROLomR´   S
&233(8)5-'6F(QJHQKDULDGH3URGXomR

3DOOiV &DUPHQ 0DUWRUHOOL /D 6HFUHWDULD *HQHUDO 3ODQ 1DFLRQDO GH 5HVLGXRV GH OD
&RQWUXFFLyQ\'HPROLFLyQ5HVROXFLyQGHGHMXQLRGH0DGULG

3LQWR 6 ³0DWHULDLV SpWUHRV H FRQFUHWR DVIiOWLFR FRQFHLWXDomR H GRVDJHP´
'HSDUWDPHQWR GH (QJHQKDULD GH )RUWLILDomR H &RQVWUXomR,0( 5LR GH MDQHLUR 5-
S

3RUWDULD 6,85% *  306363 (76    &DPDGDV GH UHIRUoR GR
VXEOHLWR VXEEDVH H EDVH PLVWD GH SDYLPHQWR FRP DJUHJDGR UHFLFODGR GH UHVtGXRV
VyOLGRVGDFRQVWUXomRFLYLO

3UHXVVOHU ( 6  ³(QVDLRV 7ULD[LDLV 'LQkPLFRV H XP VROR $UHQRVR´ 7HVH GH
06F&233(8)5-5LRGH-DQHLUR5-%UDVLO

5DPRV&5³(VWXGRSDUDR'HVHQYROYLPHQWRGHXP&DWiORJRGH3DYLPHQWRV
IOH[tYHLV GR 0XQLFtSLR GR 5LR GH -DQHLUR´ 5LR GH -DQHLUR  S &233(8)5-
06F(QJHQKDULD&LYLO

5DYLQGUDUDMDK567DP7&³3URSHUWLHVRIFRQFUHWHPDGHZLWKFUXVKHGFRQFUHWH
DVFRDUVHDJJUHJDWH´0DJD]LQHRI&RQFUHWH5HVHDUFK9ROQҏPDUFKSS


5HVROXFLyQ GH  3ODQ QDFLRQDO GH UHVLGXRV GH FRQVWUXFFLyQ \ GHPROLFLyQ
(GLDWHF6/HG0DGULG(VSDxD

5HVROXomR&21$0$1GHMXOKRGH

5LEHLUR(0$OPHLGD,53UXGrQFLR:-³3HVTXLVDGHDJUHJDGRVJUD~GRVGR5LR
GH -DQHLUR SDUD D SURGXomR GH FRQFUHWRV GH DOWR GHVHPSHQKR´ ,Q  &RQJUHVVR
%UDVLOHLURGR&RQFUHWR9LWyULD(6SPDWHULDOGLJLWDOHP&'







6LOYD 3 ' ( $  &RQWULEXLomR SDUD R $SHUIHLoRDPHQWR GR (PSUHJR GR
3URJUDPD)(3$9(HP(VWXGRVH3URMHWRVGH3DYLPHQWRV)OH[tYHLV7HVHGH0HVWUDGR
&233(8)5-5LRGH-DQHLUR5-%UDVLO

6WDQGDUG 0HWKRGV IRU WKH ([DPLQDWLRQ RI :DWHU DQG :DVWHZDWHU ± $PHULFDQ 3XEOLF
+HDOWK$VVRFLDWLRQ±(G
WK


7HUUD/(XOiOLR³)LQRVGH3HGUHLUDSDUD&RQIHFomRGH&RQFUHWR(VWUXWXUDO3UiWLFDV
5HFRPHQGDGDV´ ,Q 6(0,1È5,2 '(6(192/9,0(172 6867(17È9(/ ( $
5(&,&/$*(0 1$ &216758d2 &,9,/ ,, 6mR 3DXOR  $1$,6 ,%5$&21
&7SS

7ULFKHV * .UXFN\M 35 ³$SURYHLWDPHQWR GH HQWXOKR GD FRQVWUXomR FLYLO QD
SDYLPHQWDomR XUEDQD´ ,Q &RQJUHVVR %UDVLOHLUR GH*HRWHFQLD $PELHQWDO  6mR -RVp
GRV&DPSRV6mR3DXOR

9LDQQD$$'&³&RQWULEXLomRSDUDR(VWDEHOHFLPHQWRGHXP0DWHULDO3DGUmR
H GH 0HWRGRORJLD SDUD &DOLEUDomR GH (TXLSDPHQWRV GH (QVDLRV 'LQkPLFRV´ 7HVH
06F&233(8)5-5LRGH-DQHLUR5-%UDVLO

9L]]RWR0DUFHOR³(QWXOKRGDFRQVWUXomRFLYLOHP0DQDXVXPHVWXGRGHFDVR´
7HVH06F3UyUHLWRULDGH3HVTXLVDVH3yVJUDGXDomR8)$00DQDXV$0%UDVLO

=RUGDQ 6 (  ³$ XWLOL]DomR GR HQWXOKR FRPR DJUHJDGR QD FRQIHFomR GR
FRQFUHWR´  I 'LVVHUWDomR 0HVWUDGR ± )DFXOGDGH GH (QJHQKDULD &LYLO  )(&
8QLYHUVLGDGH(VWDGXDOGH&DPSLQDV&DPSLQDV
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%,%/,2*5$),$&2168/7$'$

%XLOGLQJ &RQWUDFWRUV 6RFLHW\ RI -DSDQ %&6- 3URSRVHG VWDQGDUG IRU WKH XVH RI
UHF\FOHGDJJUHJDWHDQGUHF\FOHGDJJUHJDWHFRQFUHWH&RPPLWWHHRQ'LVSRVDODQG5HXVH
RI&RQVWUXFWLRQ:DVWH

&RPPLVVLHYRRU8LWYRHULQJYDQ5HVHDUFK&85%HWRQSXLQJUDQXODDWHQ0HWVHOZHUNSXLQV
*UDQXODDW DOOV7RHVODJVPDWHULDO YDQ%HWRQ&RPPLVVLHYRRU 8LWYRHULQJ YDQ5HVHDUFK
LQJHVWHOGGRRUGH%HWRQYHUHQLJLQJ5DSSRUW

',) 3URSRVHG DPHQGPHQW WR WKH 'DQLVK FRQFUHWH FRGH XVH RI UHF\FOHG GHPROLWLRQ
UXEEOH'DQVN%HWRQQ

'1(5  ³(VSHFLILFDo}HV *HUDLV SDUD 2EUDV 5RGRYLiULDV GR '1(5´
,35'1(5$%173DYLPHQWRV)OH[tYHLV9,,,,9HGLomR5LRGH-DQHLUR%UDVLO


+DQVHQ7&1DUXG+6WUHQJWKRIUHF\FOHGFRQFUHWHPDGHIURPFUXVKHGFRQFUHWH
FRDUVHDJJUHJDWH&RQFUHWH,QWHUQDWLRQDO'HVLJQDQGFRQVWUXFWLRQQSS

+DQVHQ7&³5HF\FOHGRI GHPROLVKHG FRQFUHWHDQG PDQVRU\´ /RQGRQ&KDSPDQ 
+DOOS3DUW2QH5HF\FOHGDJJUHJDWHVDQGUHF\FOHGDJJUHJDWHFRQFUHWHS
5,/(07&5HSRUW

+HXNHORP : .ORPS $ -* ³'\QDPLF7HVWLQJ DVD 0HDQVRI&RQWUROOLQJ
3DYHPHQWV 'XULQJ DQG $IWHU &RQVWUXFWLRQ´ ,QWHUQDWLRQDO &RQIHUHQFHRI 6WUXFWXUDO
'HVLJQRI$VSKDOW3DYHPHQWV0LFKLJDQ8QLYHUVLW\$QQ$UERUSS

+XDQJ<DQJ+³3DYHPHQW$QDO\VLVDQG'HVLJQ´HG1HZ-HUVH\3UHQWLFH
+DOO,QF

0OOHU & ³5HTXLUHPHQWV RQ FRQFUHWH IRU IXWXUH UHF\FOLQJ´ $DFKHQ 8QLYHUVLW\ RI
7HFKQRORJ\*HUPDQ\6LWH
ZZZE,PGHSXEOLFLEDFPXHOOHUKWP
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3LQWR63UHXVVOHU(UQHVWR³3DYLPHQWDomRURGRYLiULDFRQFHLWRVIXQGDPHQWDLV
VREUH SDYPHQWRV IOH[tYHLV´ &23,$57( &RSLDGRUD H$UWHV*UiILFDV 5LR GH -DQHLUR
5-%UDVLO

3DXWH-/ 0DUWLQH] - ³6WUXFWXUDO ILQLWHHOHPHQWGHVLJQRIXQERXQGPDWHULDO
SDYHPHQW IURP F\FOH ORDGLQJ WUDLD[LDO WHVWV´ ,Q 3URF )LIWK ,QW &RQIHUHQFH RQ WKH
6WUXFWXUDO'HVLJQRI$VSKDOW3DUHPHQWV'HOIW

6RX]D0XULOOR/RSHVGH³0pWRGRGHSURMHWRGHSDYLPHQWRVIOH[tYHLV´HG5LR
GH-DQHLUR,35,353XEO

5,/(07&'5*5,/(05(&200(1'$7,216SHFLILFDWLRQVIRUFRQFUHWHZLWK
UHF\FOHGDJJUHJDWHV0DWHULDOVDQG6WUXFWXUHVSS±

Sagoe–Crentsil,  K.K.  &  Brown,  T.  1998,  'Performance  requirements  of  building 
products  derived  from  construction  and  demolition  waste',  Proc.  CIB  World  Building 
Congress, 'Construction and the Environment', Gavle, Suécia, 7–12 June 1998 

6WDQFDWL *HQH 1RJXLUD -RmR % 9LODU 2UHQFLR 0 ³(QVDLRV GH ODERUDWyULR HP
0HFkQLFDGRV6RORV´8QLYHUVLGDGHGH6mR3DXOR6mR&DUORV63%UDVLO

9D]TXH] (QULF 8WLOL]DFLyQ GH 5HVLGXRV HQ /D &(( $VSHFWRV 3ROtWLFRV \
$PELHQWDOHV LQ 5(&,&/$*(0 1$ &216758d2 &,9,/ $/7(51$7,9$
(&2120,&$ 3$5$ 3527(d2 $0%,(17$/ 6(0,1È5,2 6mR 3DXOR
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Anexo 1
Resultados de ensaios de caracterização
PBH / SUDECAP / Diretoria de Manutenção





[image: alt]CBR
Expansão (%)
Umidade ótima (%)
Densidade Máxima Seca (t/m³)
Peneiras % Passada
1 1/2" 100,0
1" 98,6
3/4" 95,4
1/2" 86,0
3/8" 77,4
Nº 04 58,0
Nº 10 45,0
Nº 20 37,2
Nº 40 26,9
Nº 250 22,6
Nº 100 14,8
Nº 200 12,3
Peneiras % Passada
3/4" 100,0
1/2" 93,6
3/8" 85,1
Nº 04 65,7
Nº 10 53,0
Nº 20 40,8
Nº 40 29,7
Nº 250 25,4
Nº 100 19,6
Nº 200 18,6
Classificação H.R.B. = A - 1 - a
Índice de grupo = 0
PBH - SUDECAP - DIRETORIA DE MANUTENÇÃO
MATERIAL RECICLADO DA CONSTRUÇÃO CIVIL
ENSAIOS DE CARATERIZAÇÃO
Próctor
Normal
Próctor
Intermediário
Próctor
Modificado
38,5
0
14,3
1,628
GRANULOMETRIA ANTES DA COMPACTAÇÃO
GRANULOMETRIA DEPOIS DA COMPACTAÇÃO
116,0
0
16,2
1,723
70,6
0
16,4
1,690





Anexo 2
Ensaios de Granulometri

a

Folhas de ensaio





[image: alt]Material: Projeto:
AMOSTRA 1
Passante Média
# mm Peso Acum. Peso % % Acum. % %
1" 25 0,0
0,0 0,00 0,00 100,00 100,00
3/4" 19 338,4 338,4 26,81 26,81 73,19 75,54
1/2" 12,7 1057,5 719,1 56,98 83,80 16,20 17,33
3/8" 9,5 1219,1 161,6 12,81 96,60 3,40 2,97
nº 04 4,8 1253,8 34,7 2,75 99,35 0,65 0,65
nº 10 2 1254,8 1,0 0,08 99,43 0,57 0,59
nº 40 0,42 1256,9 2,1 0,17 99,60 0,40 0,42
nº 80 0,18 1258,5 1,6 0,13 99,72 0,28 0,28
nº 200 0,075 1260,0 1,5 0,12 99,84 0,16 0,16
1262,0 2,0 0,16 100,00 0,00 0,00
1262,00 100,00
AMOSTRA 2
Passante
# mm Peso Acum. Peso % % Acum. %
1" 25 0,0
0,0 0,00 0,00 100,00
3/4" 19 272,6 272,6 22,10 22,10 77,90
1/2" 12,7 1006,1 733,5 59,46 81,55 18,45
3/8" 9,5 1202,4 196,3 15,91 97,46 2,54
nº 04 4,8 1225,8 23,4 1,90 99,36 0,64
nº 10 2 1226,1 0,3 0,02 99,38 0,62
nº 40 0,42 1228,4 2,3 0,19 99,57 0,43
nº 80 0,18 1230,2 1,8 0,15 99,72 0,28
nº 200 0,075 1231,6 1,4 0,11 99,83 0,17
1233,7 2,1 0,17 100,00 0,00
1233,70 100,00

P

PE/UFRJ PROGRAMA DE ENGENHARIA CIVIL 
CLIENTE:
Cinconegui
LAB. DE GEOTECNIA - PAVIMENTAÇÃO
AMOSTRA:
Agregado rec. misto - Usina do Catumbi
OPERADOR:
Cinconegui
Rio de Janeiro
RECEBIDO EM ___/___/___ DATA: 
3/8/03
REG.LAB.
Fundo
Fundo
ANÁLISE GRANULOMÉTRICA DE AGREGADOS
Peneiras Retido
Peneiras Retido
Brita 1 - Entulho Catumbi/RJ Tese de Mestrado Cinconegui
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[image: alt]Material: Projeto:
AMOSTRA 1
Passante Média
# mm Peso Acum. Peso % % Acum. % %
1" 25 0,0
0,0 0,00 0,00 100,00 100,00
3/4" 19 0,0 0,0 0,00 0,00 100,00 100,00
1/2" 12,7 0,0 0,0 0,00 0,00 100,00 100,00
3/8" 9,5 134,5 134,5 11,23 11,23 88,77 90,34
nº 04 4,8 1092,8 958,3 80,01 91,24 8,76 13,10
nº 10 2 1185,8 93,0 7,76 99,01 0,99 2,96
nº 40 0,42 1188,9 3,1 0,26 99,27 0,73 1,52
nº 80 0,18 1191,5 2,6 0,22 99,48 0,52 0,83
nº 200 0,075 1195,8 4,3 0,36 99,84 0,16 0,18
1197,7 1,9 0,16 100,00 0,00 0,00
1197,70 100,00
AMOSTRA 2
Passante
# mm Peso Acum. Peso % % Acum. %
1" 25 0,0
0,0 0,00 0,00 100,00
3/4" 19 0,0 0,0 0,00 0,00 100,00
1/2" 12,7 0,0 0,0 0,00 0,00 100,00
3/8" 9,5 96,9 96,9 8,09 8,09 91,91
nº 04 4,8 989,0 892,1 74,48 82,57 17,43
nº 10 2 1138,8 149,8 12,51 95,07 4,93
nº 40 0,42 1170,2 31,4 2,62 97,70 2,30
nº 80 0,18 1184,0 13,8 1,15 98,85 1,15
nº 200 0,075 1195,4 11,4 0,95 99,80 0,20
1197,8 2,4 0,20 100,00 0,00
1197,80 100,00

P

PE/UFRJ PROGRAMA DE ENGENHARIA CIVIL 
CLIENTE:
Cinconegui
LAB. DE GEOTECNIA - PAVIMENTAÇÃO
AMOSTRA:
Agregado rec. misto - Usina do Catumbi
OPERADOR:
Cinconegui
Rio de Janeiro-RJ
RECEBIDO EM ___/___/___ DATA: 
3/8/03
REG.LAB.
Fundo
Fundo
ANÁLISE GRANULOMÉTRICA DE AGREGADOS
Peneiras Retido
Peneiras Retido
Brita 0 - Entulho Catumbi/RJ Tese de Mestrado Cinconegui





[image: alt]Curva Granulométrica - Agregado reciclado misto - Brita 0
Rio de Janeiro-RJ
0
10
20
30
40
50
60
70
80
90
100
0,01 0,1 1 10 100
Peneiras (#)
Passante (%)
n.º 200 
3/8"n.º 4 n.º 10 n.º 40 n.º 80  1"3/4"1/2"
Diâmetro





[image: alt]GRANULOMETRIA - PENEIRAMENTO FINO E GROSSO
PESO AMOSTRA SECA UMIDADE HIGROSCÓPICA
amostra total umida
3901,20
cápsula n
0
2B C2 F3
retido na # 10 850,90 solo umido + capsula 98,79 106,16 94,15
umido passando na # 10 3050,30 solo seco + capsula 92,90 99,72 88,60
seco passando na # 10 2825,79 capsula 18,59 18,53 19,02
amostra total seca 3676,69 solo seco 74,31 81,19 69,58
umidade (h%) 7,926 7,932 7,976
PENEIRAMENTO GROSSO umidade média (hm %) 7,94
peneiras mat.retido material %total fator de correção  0,9264
USBS acum. passado acum.pas.
1 1/2"
0,00 3676,69 100,0 PENEIRAMENTO FINO
1"
0,00 3676,69 100,0 peneiras retido material %parcial %total
3/4"
0,00 3676,69 100,0 USBS acumul. passado acum.pas. acum.pas.
3/8"
0,00 3676,69 100,0 10 0,01 107,92 100,0 76,9
4
6,10 3670,59 99,8 20 30,2 77,73 72,0 55,4
8
692,30 2984,39 81,2 30 40,66 67,27 62,3 47,9
10
850,90 2825,79 76,9 40 51,14 56,79 52,6 40,4
60
65,03 42,90 39,7 30,5
SEDIMENTAÇÃO 100
76,59 31,34 29,0 22,3
peso umido (g)
116,50 200 85,18 22,75 21,1 16,2
peso seco (g) 107,93
DENSIDADE REAL DOS GRÃOS:
2,651
obs.
COPPE/UFRJ PROGRAMA DE ENGENHARIA CIVIL 
LAB. DE GEOTECNIA - CARACTERIZAÇÃO
AMOSTRA:
Pedrisco - Ag. Rec. RJ
OPERADOR:
Cinconegui/Francisco
RECEBIDO EM __/__/ __ DATA: 20/08/03 REG.LAB.





[image: alt]Curva Granulométrica - Agregado reciclado misto -Pedrisco
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[image: alt]GRANULOMETRIA - PENEIRAMENTO FINO E GROSSO
PESO AMOSTRA SECA UMIDADE HIGROSCÓPICA
amostra total umida
3687,60
cápsula n
0
47 F22 79
retido na # 10 161,10 solo umido + capsula 69,75 69,97 95,21
umido passando na # 10 3526,50 solo seco + capsula 66,73 66,74 91,81
seco passando na # 10 3342,03 capsula 10,37 9,35 30,80
amostra total seca 3503,13 solo seco 56,36 57,39 61,01
umidade (h%) 5,358 5,628 5,573
PENEIRAMENTO GROSSO umidade média (hm %) 5,52
peneiras mat.retido material %total fator de correção  0,9477
USBS acum. passado acum.pas.
1 1/2"
0,00 3503,13 100,0 PENEIRAMENTO FINO
1"
0,00 3503,13 100,0 peneiras retido material %parcial %total
3/4"
0,00 3503,13 100,0 USBS acumul. passado acum.pas. acum.pas.
3/8"
0,00 3503,13 100,0 10 0 108,19 100,0 95,4
4
3,30 3499,83 99,9 20 11,5 96,69 89,4 85,3
8
45,20 3457,93 98,7 30 17,8 90,39 83,5 79,7
10
161,10 3342,03 95,4 40 30,82 77,37 71,5 68,2
60
47,88 60,31 55,7 53,2
SEDIMENTAÇÃO 100
69,25 38,94 36,0 34,3
peso umido (g)
114,16 200 82,28 25,91 23,9 22,8
peso seco (g) 108,19
DENSIDADE REAL DOS GRÃOS:
2,641
obs.
COPPE/UFRJ PROGRAMA DE ENGENHARIA CIVIL 
LAB. DE GEOTECNIA - CARACTERIZAÇÃO
AMOSTRA:
Pó-de-pedra - Ag. Rec. - RJ
OPERADOR:
Cinconegui/Francisco
RECEBIDO EM __/__/ __ DATA: 20/08/03 REG.LAB.





[image: alt]Curva Granulométrica - Agregado reciclado Misto - Pó-de-pedra
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[image: alt]Curva

A

mostra Dosagem

A

mostra Dosagem

A

mostra Dosagem Amostra Dosagem Superio

r

# mm Total % 5% Total % 10% Total % 50% Total % 35% 100%
1" 25 100,00 5,00 100,00 10,00 100,00 50,00 100,00 35,00 100 100
100,00 -7 7
3/8" 9,5 2,97 0,15 90,34 9,03 100,00 50,00 100,00 35,00 60 100
94,18 -7 7
nº 04 4,8 0,65 0,03 13,10 1,31 99,80 49,90 99,90 34,97 50 85
86,21 -5 5
nº 10 2 0,59 0,03 2,96 0,30 76,90 38,45 95,40 33,39 40 70
72,17 -5 5
nº 40 0,42 0,42 0,02 1,52 0,15 39,70 19,85 68,20 23,87 25 45
43,89 -2 2
nº 200 0,075 0,16 0,01 0,18 0,02 15,00 7,50 22,80 7,98 10 25
15,51 -2 2
D
Tolerância
da Faixa
de Projeto
Faixa
Peneiras Brita 1 Brita 0 Pedrisco
AGREGADO RECICLADO DO RIO DE JANEIRO
DOSAGEM - CURVA SUPERIOR
Pó de Pedra DNER
TeseCinconeguiAnexos
PlanSuperior
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[image: alt]Curva

A

mostra Dosagem

A

mostra Dosagem

A

mostra Dosagem Amostra Dosagem "Média"
# mm Total % 15% Total % 20% Total % 35% Total % 30% 100%
1" 25 100,00 15,00 100,00 20,00 100,00 35,00 100,00 30,00 100 100
100,00 -7 7
3/8" 9,5 2,97 0,45 90,34 18,07 100,00 35,00 100,00 30,00 60 100
83,51 -7 7
nº 04 4,8 0,65 0,10 13,10 2,62 99,80 34,93 99,90 29,97 50 85
67,62 -5 5
nº 10 2 0,59 0,09 2,96 0,59 76,90 26,92 95,40 28,62 40 70
56,22 -5 5
nº 40 0,42 0,42 0,06 1,52 0,30 39,70 13,90 68,20 20,46 25 45
34,72 -2 2
nº 200 0,075 0,16 0,02 0,18 0,04 15,00 5,25 22,80 6,84 10 25 12,15 -2 2
Pó de Pedra DNER
Faixa
Peneiras Brita 1 Brita 0 Pedrisco
D
Tolerância
da Faixa
de Projeto
AGREGADO RECICLADO DO RIO DE JANEIRO
DOSAGEM - CURVA INTERMEDIÁRIA
TeseCinconeguiAnexos
PlanMedia
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A

mostra Dosagem

A

mostra Dosagem

A

mostra Dosagem Amostra Dosagem Inferior
# mm Total % 35% Total % 20% Total % 10% Total % 35% 100%
1" 25 100,00 35,00 100,00 20,00 100,00 10,00 100,00 35,00 100 100
100,00 -7 7
3/8" 9,5 2,97 1,04 90,34 18,07 100,00 10,00 100,00 35,00 60 100
64,11 -7 7
nº 04 4,8 0,65 0,23 13,10 2,62 99,80 9,98 99,90 34,97 50 85
47,79 -5 5
nº 10 2 0,59 0,21 2,96 0,59 76,90 7,69 95,40 33,39 40 70
41,88 -5 5
nº 40 0,42 0,42 0,15 1,52 0,30 39,70 3,97 68,20 23,87 25 45
28,29 -2 2
nº 200 0,075 0,16 0,06 0,18 0,04 15,00 1,50 22,80 7,98 10 25 9,57 -2 2
D
Tolerância
da Faixa
de Projeto
Pó de Pedra DNER
Faixa
Peneiras Brita 1 Brita 0 Pedrisco
AGREGADO RECICLADO DO RIO DE JANEIRO
DOSAGEM - CURVA INFERIOR
TeseCinconeguiAnexos
PlanInferior
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[image: alt]Material: Agregado concreto-BH Projeto: Tese de mestrado Cinconegui
AMOSTRA 1
Passante Média
# mm Peso Acum. Peso % % Acum. % %
1 1/2" 38 137,1
137,1 6,6 6,56 93,44 92,25
1" 25 450,4 313,3 15,0 21,54 78,46 75,81
3/4" 19 623,4 173,0 8,3 29,82 70,18 68,36
1/2" 12,7 824,7 201,3 9,6 39,44 60,56 59,53
3/8" 9,5 975,3 150,6 7,2 46,65 53,35 52,58
nº 04 4,8 1205,0 229,7 11,0 57,63 42,37 40,71
nº 10 2 1420,6 215,6 10,3 67,95 32,05 30,31
nº 40 0,42 1846,3 425,7 20,4 88,31 11,69 11,14
nº 80 0,18 2008,5 162,2 7,8 96,06 3,94 3,95
nº 200 0,075 2085,8 77,3 3,7 99,76 0,24 0,24
2090,8 5,0 0,2 100,00 0,00 0,00
2090,8 100,0
AMOSTRA 2
Passante
# mm Peso Acum. Peso % % Acum. %
1 1/2" 38 155,8
155,8 8,9 8,94 91,06
1" 25 468,0 312,2 17,9 26,85 73,15
3/4" 19 583,2 115,2 6,6 33,45 66,55
1/2" 12,7 723,3 140,1 8,0 41,49 58,51
3/8" 9,5 840,3 117,0 6,7 48,20 51,80
nº 04 4,8 1062,4 222,1 12,7 60,94 39,06
nº 10 2 1245,4 183,0 10,5 71,44 28,56
nº 40 0,42 1558,7 313,3 18,0 89,41 10,59
nº 80 0,18 1674,1 115,4 6,6 96,03 3,97
nº 200 0,075 1739,0 64,9 3,7 99,75 0,25
1743,3 4,3 0,2 100,00 0,00
1743,3 100,0
Cinconegui
AMOSTRA:
Cinconegui Belo Horizonte - MG
DATA:
3/5/2004
REG.LAB.
Fundo
Fundo
RECEBIDO EM ___/___/___
PROGRAMA DE ENGENHARIA CIVIL
LAB. DE GEOTECNIA - PAVIMENTAÇÃO
COPPE/UFRJ
OPERADOR:
CLIENTE:
Agregado de concreto - Usina de Estoril
ANÁLISE GRANULOMÉTRICA DE AGREGADOS
Peneiras Retido
Peneiras Retido
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[image: alt]Material: Agregado misto-BH Projeto: Tese de mestrado Cinconegui
AMOSTRA 1
Passante Média
# mm Peso Acum. Peso % % Acum. % %
1 1/2" 38 41,9
41,9 3,0 2,96 97,04 92,72
1" 25 233,5 191,6 13,5 16,50 83,50 78,05
3/4" 19 410,0 176,5 12,5 28,98 71,02 67,27
1/2" 12,7 551,5 141,5 10,0 38,98 61,02 58,85
3/8" 9,5 640,5 89,0 6,3 45,27 54,73 52,90
nº 04 4,8 771,4 130,9 9,3 54,52 45,48 43,15
nº 10 2 885,0 113,6 8,0 62,55 37,45 35,39
nº 40 0,42 1154,6 269,6 19,1 81,60 18,40 17,55
nº 80 0,18 1308,5 153,9 10,9 92,48 7,52 7,42
nº 200 0,075 1407,2 98,7 7,0 99,46 0,54 0,57
1414,9 7,7 0,5 100,00 0,00 0,00
1414,9 100,0
AMOSTRA 2
Passante
# mm Peso Acum. Peso % % Acum. %
1 1/2" 38 166,8
166,8 11,6 11,60 88,40
1" 25 394,0 227,2 15,8 27,39 72,61
3/4" 19 524,7 130,7 9,1 36,48 63,52
1/2" 12,7 623,2 98,5 6,8 43,32 56,68
3/8" 9,5 703,8 80,6 5,6 48,93 51,07
nº 04 4,8 851,2 147,4 10,2 59,17 40,83
nº 10 2 959,1 107,9 7,5 66,67 33,33
nº 40 0,42 1198,3 239,2 16,6 83,30 16,70
nº 80 0,18 1333,1 134,8 9,4 92,67 7,33
nº 200 0,075 1429,9 96,8 6,7 99,40 0,60
1438,5 8,6 0,6 100,00 0,00
1438,5 100,0
Cinconegui
AMOSTRA:
Cinconegui Belo Horizonte - MG
DATA:
1/5/2004
REG.LAB.
Fundo
Fundo
RECEBIDO EM ___/___/___
PROGRAMA DE ENGENHARIA CIVIL
LAB. DE GEOTECNIA - PAVIMENTAÇÃO
COPPE/UFRJ
OPERADOR:
CLIENTE:
Agregado misto - Usina de Estoril
ANÁLISE GRANULOMÉTRICA DE AGREGADOS
Peneiras Retido
Peneiras Retido





[image: alt]Curva Granulométrica - Agregado reciclado tipo Misto 
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[image: alt]Curva Granulométrica - Agregado reciclado misto 
Belo Horizonte - MG
Após Ensaio de Módulo de Resiliência
Pro

j

eto: Tese de mestrado - Cinconegui
Materia

l

MIBH01B,MIBH01C,MIBH01D
Passant

e

Passant

e

Passant

e

Passant

e

Média
# m

m

Peso Acu. Peso % % Acum

.

% Peso Acu. Peso % % Acum

.

% Peso Acu. Peso % % Acum

.

% %
1" 25 18,2
18,2 0,7 0,66 99,34 0,0 0,0 0,0 0,00 100,00 17,7 17,7 0,7 0,65 99,35 99,56
3/4" 19 139,4 121,2 4,4 5,02 94,98 82,0 82,0 2,9 2,94 97,06 133,6 115,9 4,3 4,91 95,09 95,71
1/2" 12,7 428,4 289,0 10,4 15,43 84,57 388,6 306,6 11,0 13,96 86,04 422,8 289,2 10,6 15,55 84,45 85,02
3/8" 9,5 594,6 166,2 6,0 21,42 78,58 581,8 193,2 6,9 20,89 79,11 581,5 158,7 5,8 21,38 78,62 78,77
nº 04 4,8 1013,3 418,7 15,1 36,50 63,50 885,0 303,2 10,9 31,78 68,22 884,8 303,3 11,2 32,54 67,46 66,39
nº 10 2 1281,5 268,2 9,7 46,17 53,83 1218,5 333,5 12,0 43,76 56,24 1166,2 281,4 10,3 42,88 57,12 55,73
nº 40 0,42 2164,0 882,5 31,8 77,96 22,04 2064,7 846,2 30,4 74,15 25,85 2010,8 844,6 31,1 73,94 26,06 24,65
nº 80 0,18 2522,0 358,0 12,9 90,86 9,14 2475,6 410,9 14,8 88,91 11,09 2463,6 452,8 16,7 90,59 9,41 9,88
nº 200 0,075 2743,6 221,6 8,0 98,84 1,16 2737,5 261,9 9,4 98,32 1,68 2693,9 230,3 8,5 99,06 0,94 1,26
2775,8 32,2 1,2 100,00 0,00 2784,4 46,9 1,7 100,00 0,00 2719,4 25,5 0,9 100,00 0,00 0,00
2775,8 100,0 2784,4 100,0 2719,4 100,0
ANÁLISE GRANULOMÉTRICA DE AGREGADOS
Fundo
Retido
Peneiras MIBH01DMIBH01C
Abertura
MIBH01B
Retido Retido
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[image: alt]Material: Entulho Brasília S7000 Projeto: Tese de Mestrado Cinconegui
AMOSTRA 1
Passante Média
# mm Peso Acum. Peso % % Acum. % %
1" 25 78,4
78,4 6,67 6,67 93,33 92,11
3/4" 19 164,6 86,2 7,34 14,01 85,99 85,63
1/2" 12,7 303,6 139,0 11,83 25,84 74,16 75,53
3/8" 9,5 383,6 80,0 6,81 32,65 67,35 69,00
nº 04 4,8 491,9 108,3 9,22 41,87 58,13 59,39
nº 10 2 635,2 143,3 12,20 54,07 45,93 46,81
nº 40 0,42 896,6 261,4 22,25 76,32 23,68 24,28
nº 80 0,18 1000,4 103,8 8,84 85,15 14,85 15,44
nº 200 0,075 1078,4 78,0 6,64 91,79 8,21 8,74
1174,8 96,4 8,21 100,00 0,00 0,00
1174,80 93,33
AMOSTRA 2
Passante
# mm Peso Acum. Peso % % Acum. %
1" 25 107,3
107,3 9,10 9,10 90,9
3/4" 19 173,8 66,5 5,64 14,74 85,26
1/2" 12,7 272,5 98,7 8,37 23,10 76,90
3/8" 9,5 346,1 73,6 6,24 29,35 70,65
nº 04 4,8 464,2 118,1 10,01 39,36 60,64
nº 10 2 617,0 152,8 12,96 52,31 47,69
nº 40 0,42 885,9 268,9 22,80 75,11 24,89
nº 80 0,18 990,4 104,5 8,86 83,97 16,03
nº 200 0,075 1070,0 79,6 6,75 90,72 9,28
1179,4 109,4 9,28 100,00 0,00
1179,40 90,90
AMOSTRA:
DATA:  REG.LAB.
ANÁLISE GRANULOMÉTRICA DE AGREGADOS
Peneiras Retido
Peneiras Retido
Fundo
Fundo
RECEBIDO EM ___/___/___
PROGRAMA DE ENGENHARIA CIVIL
LAB. DE GEOTECNIA - PAVIMENTAÇÃO
COPPE/UFRJ
OPERADOR:
CLIENTE:





[image: alt]Entulho de Brasília - Curva Superior (S7000)
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[image: alt]Material: Entulho Brasília M7000 Projeto: Tese de Mestrado Cinconegui
AMOSTRA 1
Passante Média
# mm Peso Acum. Peso % % Acum. % %
1" 25 42,0
42,0 4,04 4,04 95,96 84,49
3/4" 19 166,8 124,8 12,01 16,05 83,95 70,93
1/2" 12,7 305,7 138,9 13,36 29,41 70,59 58,19
3/8" 9,5 415,8 110,1 10,59 40,00 60,00 47,91
nº 04 4,8 548,6 132,8 12,78 52,78 47,22 35,34
nº 10 2 691,5 142,9 13,75 66,53 33,47 21,88
nº 40 0,42 865,0 173,5 16,69 83,22 16,78 4,64
nº 80 0,18 945,1 80,1 7,71 90,93 9,07 -3,20
nº 200 0,075 1005,4 60,3 5,80 96,73 3,27 -8,92
1081,4 76,0 7,31 104,04 -4,04 -15,51
1039,40 100,00
AMOSTRA 2
Passante
# mm Peso Acum. Peso % % Acum. %
1" 25 231,1
231,1 26,97 26,97 73,0
3/4" 19 360,6 129,5 15,11 42,09 57,91
1/2" 12,7 464,4 103,8 12,11 54,20 45,80
3/8" 9,5 549,9 85,5 9,98 64,18 35,82
nº 04 4,8 655,8 105,9 12,36 76,54 23,46
nº 10 2 768,6 112,8 13,17 89,71 10,29
nº 40 0,42 921,0 152,4 17,79 107,49 -7,49
nº 80 0,18 989,3 68,3 7,97 115,46 -15,46
nº 200 0,075 1037,6 48,3 5,64 121,10 -21,10
1087,9 50,3 5,87 126,97 -26,97
856,80 100,00

O

PPE/UFRJ PROGRAMA DE ENGENHARIA CIVIL 
CLIENTE:
Cinconegui
LAB. DE GEOTECNIA - PAVIMENTAÇÃO
AMOSTRA
Entulho de Brasília - Curva Intermediária
OPERADOR:
Cinconegui
RECEBIDO EM ___/___/___ DATA: 
abril-03
REG.LAB.
Fundo
Fundo
ANÁLISE GRANULOMÉTRICA DE AGREGADOS
Peneiras Retido
Peneiras Retido





[image: alt]Entulho Brasília - Curva Intermediária (M7000)
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[image: alt]Material: Entulho Brasília I7000 Projeto: Tese de Mestrado Cinconegui
AMOSTRA 1
Passante Média
# mm Peso Acum. Peso % % Acum. % %
1" 25 67,6
67,6 5,76 5,76 94,24 88,34
3/4" 19 319,0 251,4 21,41 27,17 72,83 69,09
1/2" 12,7 581,8 262,8 22,38 49,55 50,45 46,76
3/8" 9,5 736,8 155,0 13,20 62,75 37,25 35,01
nº 04 4,8 852,4 115,6 9,85 72,59 27,41 26,27
nº 10 2 956,7 104,3 8,88 81,48 18,52 17,93
nº 40 0,42 1050,1 93,4 7,95 89,43 10,57 10,22
nº 80 0,18 1095,8 45,7 3,89 93,32 6,68 6,46
nº 200 0,075 1135,6 39,8 3,39 96,71 3,29 3,21
1174,2 38,6 3,29 100,00 0,00 0,00
1174,20 94,24
AMOSTRA 2
Passante
# mm Peso Acum. Peso % % Acum. %
1" 25 206,9
206,9 17,57 17,57 82,4
3/4" 19 408,2 201,3 17,09 34,66 65,34
1/2" 12,7 670,6 262,4 22,28 56,94 43,06
3/8" 9,5 791,9 121,3 10,30 67,24 32,76
nº 04 4,8 881,8 89,9 7,63 74,87 25,13
nº 10 2 973,6 91,8 7,79 82,66 17,34
nº 40 0,42 1061,6 88,0 7,47 90,13 9,87
nº 80 0,18 1104,2 42,6 3,62 93,75 6,25
nº 200 0,075 1140,8 36,6 3,11 96,86 3,14
1177,8 37,0 3,14 100,00 0,00
1177,80 82,43
Cinconegui
AMOSTRA:
Cinconegui
DATA:
abril-03
REG.LAB.
Fundo
Fundo
RECEBIDO EM ___/___/___
PROGRAMA DE ENGENHARIA CIVIL
LAB. DE GEOTECNIA - PAVIMENTAÇÃO
COPPE/UFRJ
OPERADOR:
CLIENTE:
Entulho de Brasília - Curva Inferior
ANÁLISE GRANULOMÉTRICA DE AGREGADOS
Peneiras Retido
Peneiras Retido





[image: alt]Entulho Brasília - Curva Inferior (I7000)
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Anexo 3
Ensaios de Compactação
Folhas de ensaio





[image: alt]Prof.:
10 14,8
55 54 53 51 48 45 42 43 44 51
40,70 39,70 42,50 42,20 41,60 41,30 41,20 41,50 40,00 42,20
130,10 134,00 127,40 102,60 149,70 169,50 164,00 172,80 151,80 168,70
122,10 125,40 118,50 96,20 136,00 152,60 147,40 154,50 135,00 149,10
81,40 85,70 76,00 54,00 94,40 111,30 106,20 113,00 95,00 106,90
9,83 10,04 11,71 11,85 14,51 15,18 15,63 16,19 17,68 18,33
data :
11,78 14,85 15,91 18,019,93
2915,16 2897,91 2869,23 2766,73
1,857 1,846 1,828 1,762
8198,80 8235,10 8266,00 8171,90
4940,20 4906,90 4940,20 4906,90
1570,00 1570,00 1570,00 1570,00
20,00 20,00 20,00 20,00
w.média (%)
10,00
20,00
1570,00
4919,70
7976,60
2780,73
1,771
P.T.Úmido (g)
P.T.Seco (g)
Solo Seco (g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
34 3
Diâmetro(cm)
34 3
10,00 10,00 10,00 10,00
Molde N
0
49
321ENSAIO
COMPACTAÇÃO DOS CORPOS DE PROVA
654
CARACTERÍSTICAS DO ENSAIO
Tipo : E. Intermediária
n
0
 da Camadas
golpes/camadas
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaMSIRJ - Usina do Catumbi - RJ
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Local : Rio de Janeiro 25/09/2003 figura :
y = -0,0056x
2
 + 0,1549x + 0,798
R
2
 = 0,934
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
wot = 13

,

8





[image: alt]Prof.:
10 31
102 103 47 52 99 101 116 117 111 112
64,70 61,00 39,80 40,80 61,00 66,00 65,80 63,50 68,20 65,20
173,40 206,10 174,30 167,60 177,10 179,90 246,00 203,40 269,80 228,80
164,90 194,20 160,70 154,80 163,10 167,10 222,90 185,20 240,40 204,60
100,20 133,20 120,90 114,00 102,10 101,10 157,10 121,70 172,20 139,40
8,48 8,93 11,25 11,23 13,71 12,66 14,70 14,95 17,07 17,36
data :
Local : Rio de Janeiro 30/09/2003 figura :
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaMSMRJ - Usina do Catumbi - RJ
CARACTERÍSTICAS DO ENSAIO
Tipo : E. Modificada
n
0
 da Camadas
golpes/camadas
COMPACTAÇÃO DOS CORPOS DE PROVA
654
Molde N
0
49
321ENSAIO
34 49
Diâmetro(cm)
49 3
10,00 10,00 10,00 10,00
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
Solo Seco (g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
w.média (%)
10,00
20,00
1570,00
4958,20
8072,40
2864,73
1,825
P.T.Úmido (g)
P.T.Seco (g)
20,00 20,00 20,00 20,00
4958,20 4900,20 4911,30 4958,20
1570,00 1570,00 1570,00 1570,00
8251,60 8229,10 8263,70 8236,50
1,886 1,873 1,860 1,781
8,71
2960,67 2941,08 2919,46 2796,79
11,24 13,19 14,83 17,22
y = -0,0043x
2
 + 0,1073x + 1,2219
R
2
 = 0,9835
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
wot = 12

,

5





[image: alt]Prof.:
10 14,8
114 105 110 115 106 121 104 119 100 122
58,90 66,20 64,00 57,30 60,70 56,30 64,10 62,10 61,90 58,20
444,10 376,00 304,90 258,00 239,80 255,80 386,70 407,40 379,40 317,40
415,00 349,60 282,00 237,40 218,80 233,60 344,40 365,10 331,20 278,60
356,10 283,40 218,00 180,10 158,10 177,30 280,30 303,00 269,30 220,40
8,17 9,32 10,50 11,44 13,28 12,52 15,09 13,96 17,90 17,60
data :
10,97 12,90 14,53 17,758,74
2871,28 2916,34 2896,12 2761,33
1,829 1,858 1,845 1,759
8061,30 8264,60 8236,60 8171,30
4875,00 4972,00 4919,80 4919,80
1570,00 1570,00 1570,00 1570,00
20,00 20,00 20,00 20,00
w.média (%)
10,00
20,00
1570,00
4875,00
7880,40
2763,75
1,760
P.T.Úmido (g)
P.T.Seco (g)
Solo Seco (g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
49 49
Diâmetro(cm)
34 3
10,00 10,00 10,00 10,00
Molde N
0
34
321ENSAIO
COMPACTAÇÃO DOS CORPOS DE PROVA
654
CARACTERÍSTICAS DO ENSAIO
Tipo : E. Intermediária
n
0
 da Camadas
golpes/camadas
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaMMIRJ - Usina do Catumbi - RJ
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Local : Rio de Janeiro 02/10/2003 figura :
y = -0,0047x
2
 + 0,1245x + 1,0313
R
2
 = 0,9978
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
Wot = 13

,

2





[image: alt]Prof.:
10 31
1,822 1,832 1,896 1,834 1,758
53 55 43 48 44 51 45 49 42 54
42,50 40,70 41,40 41,70 40,10 42,30 41,40 40,20 41,10 39,70
276,90 266,70 308,70 278,60 247,80 273,20 258,80 272,70 212,20 272,90
257,60 247,80 280,10 255,70 223,90 246,70 230,80 241,10 186,20 238,30
215,10 207,10 238,70 214,00 183,80 204,40 189,40 200,90 145,10 198,60
8,97 9,13 11,98 10,70 13,00 12,96 14,78 15,73 17,92 17,42
9,05 11,34 12,98 15,26 17,67
data :
Local : Rio de Janeiro 06/10/2003 figura :
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaMMMRJ - Usina do Catumbi - RJ
CARACTERÍSTICAS DO ENSAIO
Tipo : E. Modificada
n
0
 da Camadas
golpes/camadas
COMPACTAÇÃO DOS CORPOS DE PROVA
654
Molde N
0
34
321ENSAIO
3 49
Diâmetro(cm)
34 49
10,00 10,00 10,00 10,00
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
w.média (%)
10,00
20,00
1570,00
4903,00
8021,80
2859,99
P.T.Úmido (g)
P.T.Seco (g)
Solo Seco (g)
20,00 20,00 20,00 20,00
4903,00 4956,20 4907,60 4956,20
1570,00 1570,00 1570,00 1570,00
8104,80 8320,00 8227,10 8204,80
2875,66 2977,24 2880,10 2760,76
y = -0,005x
2
 + 0,1265x + 1,0919
R
2
 = 0,9616
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
wot = 12

,

7





[image: alt]Prof.:
10 14,8
1,745 1,761 1,821 1,815 1,766
46 50 107 109 110 114 115 120 106 121
40,80 41,60 61,70 64,60 64,00 58,90 57,40 60,80 60,80 56,30
194,10 206,50 599,60 463,30 468,60 378,70 387,00 351,00 338,50 359,50
182,20 193,60 545,70 423,90 424,50 340,70 346,10 314,60 298,90 315,80
141,40 152,00 484,00 359,30 360,50 281,80 288,70 253,80 238,10 259,50
8,42 8,49 11,14 10,97 12,23 13,48 14,17 14,34 16,63 16,84
8,45 11,05 12,86 14,25 16,74
data :
Local : Rio de Janeiro 07/10/2003 figura :
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaMIIRJ - Usina do Catumbi - RJ
CARACTERÍSTICAS DO ENSAIO
Tipo : E. Intermediária
n
0
 da Camadas
golpes/camadas
COMPACTAÇÃO DOS CORPOS DE PROVA
654
Molde N
0
S/ Nº
321ENSAIO
49 S/ Nº
Diâmetro(cm)
34 S/ Nº
10,00 10,00 10,00 10,00
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
w.média (%)
10,00
20,00
1570,00
4639,20
7610,10
2739,39
P.T.Úmido (g)
P.T.Seco (g)
Solo Seco (g)
20,00 20,00 20,00 20,00
4905,00 4639,20 4956,10 4639,20
1570,00 1570,00 1570,00 1570,00
7975,50 7866,30 8212,50 7876,20
2764,94 2859,41 2850,13 2772,93
y = -0,0038x
2
 + 0,099x + 1,1816
R
2
 = 0,9999
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
wot = 13

,

0





[image: alt]Prof.:
10 31
135 136 137 139 144 146 142 145 140 141
70,80 69,00 61,10 61,40 68,00 62,30 69,30 68,10 65,20 71,80
371,00 367,10 374,50 390,10 380,40 348,90 332,80 396,00 492,60 465,70
347,40 342,80 347,10 358,90 344,80 314,40 298,40 353,60 435,50 408,50
276,60 273,80 286,00 297,50 276,80 252,10 229,10 285,50 370,30 336,70
8,53 8,88 9,58 10,49 12,86 13,69 15,02 14,85 15,42 16,99
data :
Local : Rio de Janeiro 07/10/2003 figura :
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaMIMRJ - Usina do Catumbi - RJ
CARACTERÍSTICAS DO ENSAIO
Tipo : E. Modificada
n
0
 da Camadas
golpes/camadas
COMPACTAÇÃO DOS CORPOS DE PROVA
654
Molde N
0
34
321ENSAIO
34 34
Diâmetro(cm)
34 34
10,00 10,00 10,00 10,00
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
Solo Seco (g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
w.média (%)
10,00
20,00
1570,00
4810,30
7926,10
2866,33
1,826
P.T.Úmido (g)
P.T.Seco (g)
20,00 20,00 20,00 20,00
4811,20 4810,50 4810,80 4811,50
1570,00 1570,00 1570,00 1570,00
8010,90 8205,60 8149,80 8096,20
1,852 1,909 1,850 1,800
8,70
2907,92 2997,27 2905,17 2826,66
10,03 13,27 14,93 16,20
y = -0,0066x
2
 + 0,1631x + 0,8997
R
2
 = 0,9159
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
wot = 12

,

4





[image: alt]Prof.:
10 17,9
151 160 170 171 173 174 175 176 178 192
32,80 31,40 32,30 36,80 39,80 34,30 40,80 38,70 35,90 40,60
288,60 303,50 353,60 289,60 298,60 382,60 419,70 405,30 376,20 397,80
262,60 276,00 317,00 260,20 266,00 335,50 370,60 350,80 329,50 340,00
229,80 244,60 284,70 223,40 226,20 301,20 329,80 312,10 293,60 299,40
11,31 11,24 12,86 13,16 14,41 15,64 14,89 17,46 15,91 19,31
data :
Local : Rio de Janeiro 15/03/2004 figura :
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaCIBH - Usina do Estoril - BH-MG
CARACTERÍSTICAS DO ENSAIO
Tipo : E. Intermediária
n
0
 da Camadas
golpes/camadas
COMPACTAÇÃO DOS CORPOS DE PROVA
654
Molde N
0
34
321ENSAIO
34 34
Diâmetro(cm)
34 34
10,00 10,00 10,00 10,00
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
Solo Seco (g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
w.média (%)
10,00
20,00
1570,00
4806,30
7882,70
2764,59
1,761
P.T.Úmido (g)
P.T.Seco (g)
20,00 20,00 20,00 20,00
4806,30 4806,30 4806,30 4806,30
1570,00 1570,00 1570,00 1570,00
7997,40 8083,40 8107,10 8118,80
1,799 1,815 1,810 1,794
11,28
2823,78 2849,04 2841,23 2816,62
13,01 15,02 16,18 17,61
y = -0,0035x
2
 + 0,1067x + 1,0052
R
2
 = 0,9988
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
wot = 15

,

2





[image: alt]Prof.:
10 37,5
162 163 152 154 175 176 173 174 168 170
38,70 32,00 41,80 37,80 40,80 38,70 39,90 34,40 38,80 32,20
261,70 251,00 281,30 284,00 306,40 312,60 283,50 281,80 272,20 321,40
240,80 228,90 253,70 255,00 271,30 276,40 248,30 244,50 234,80 274,40
202,10 196,90 211,90 217,20 230,50 237,70 208,40 210,10 196,00 242,20
10,34 11,22 13,03 13,35 15,23 15,23 16,89 17,75 19,08 19,41
data :
13,19 15,23 17,32 19,2410,78
2923,09 2923,15 2863,15 2776,75
1,862 1,862 1,824 1,769
7948,10 8323,20 8168,50 7950,60
4639,50 4954,90 4809,40 4639,50
1570,00 1570,00 1570,00 1570,00
20,00 20,00 20,00 20,00
w.média (%)
10,00
20,00
1570,00
4809,80
7980,30
2861,91
1,823
P.T.Úmido (g)
P.T.Seco (g)
Solo Seco (g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
34 S/N
Diâmetro(cm)
S/ Nº 49
10,00 10,00 10,00 10,00
Molde N
0
34
321ENSAIO
COMPACTAÇÃO DOS CORPOS DE PROVA
654
CARACTERÍSTICAS DO ENSAIO
Tipo : E. Modificada
n
0
 da Camadas
golpes/camadas
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaCMBH - Usina do Estoril - BH-MG
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Local : Rio de Janeiro 25/09/2003 figura :
y = -0,0037x
2
 + 0,1047x + 1,1253
R
2
 = 0,9976
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
Wot = 14

,

1





[image: alt]Prof.:
10 37,5
100 109 150 154 175 177 176 178 113 121
62,00 64,70 42,10 33,80 40,80 37,70 38,70 35,90 65,80 56,20
403,00 420,80 239,60 260,20 266,20 253,10 234,30 243,90 420,80 351,20
360,00 374,80 212,20 228,80 230,80 221,80 205,00 210,60 361,80 304,20
298,00 310,10 170,10 195,00 190,00 184,10 166,30 174,70 296,00 248,00
14,43 14,83 16,11 16,10 18,63 17,00 17,62 19,06 19,93 18,95
data :
16,11 17,82 18,34 19,4414,63
2736,22 2753,35 2720,80 2672,34
1,743 1,754 1,733 1,702
8131,80 8052,00 7859,00 8000,00
4954,90 4808,10 4639,20 4808,10
1570,00 1570,00 1570,00 1570,00
20,00 20,00 20,00 20,00
w.média (%)
10,00
20,00
1570,00
4639,20
7730,30
2696,55
1,718
P.T.Úmido (g)
P.T.Seco (g)
Solo Seco (g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
S/n 34
Diâmetro(cm)
49 34
10,00 10,00 10,00 10,00
Molde N
0
S/ Nº preto
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CARACTERÍSTICAS DO ENSAIO
Tipo : E. Modificada
n
0
 da Camadas
golpes/camadas
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaMIBH - Usina do Estoril - BH-MG
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Local : Rio de Janeiro 25/09/2003 figura :
y = -0,0074x
2
 + 0,2509x - 0,3623
R
2
 = 0,9347
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
Wot = 17,0





[image: alt]Prof.:
10 37,5
160 165 158 164 153 159 156 168 162 163
31,40 43,30 41,20 30,50 33,50 42,50 40,70 38,70 38,70 32,20
288,50 270,20 288,20 286,20 253,10 235,80 266,20 247,70 318,10 280,80
257,70 243,40 255,20 252,60 221,00 207,50 231,40 215,50 271,70 238,80
226,30 200,10 214,00 222,10 187,50 165,00 190,70 176,80 233,00 206,60
13,61 13,39 15,42 15,13 17,12 17,15 18,25 18,21 19,91 20,33
data :
15,27 17,14 18,23 20,1213,50
2837,14 2802,56 2766,20 2654,64
1,807 1,785 1,762 1,691
8225,40 8090,90 7909,70 7996,90
4954,90 4808,10 4639,20 4808,10
1570,00 1570,00 1570,00 1570,00
20,00 20,00 20,00 20,00
w.média (%)
10,00
20,00
1570,00
4639,20
7800,00
2784,80
1,774
P.T.Úmido (g)
P.T.Seco (g)
Solo Seco (g)
Umidade (%)
Solo Seco(g)
Js (g/cm
3
 )
Cápsula n
0
Tara (g )
Altura(cm)
Volume(cm
3
)
P. molde(g)
P.T.Úmido(g)
S/n 34
Diâmetro(cm)
49 34
10,00 10,00 10,00 10,00
Molde N
0
S/ Nº preto
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CARACTERÍSTICAS DO ENSAIO
Tipo : E. Modificada
n
0
 da Camadas
golpes/camadas
Amostra :
ENSAIO DE COMPACTAÇÃO
Laura MottaMMBH - Usina do Estoril - BH-MG
COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Projeto : Tese de mestrado Interessado : Cinconegui 
Local : Rio de Janeiro 25/09/2003 figura :
y = -0,0055x
2
 + 0,1732x + 0,4483
R
2
 = 0,9914
1,50
1,55
1,60
1,65
1,70
1,75
1,80
1,85
1,90
1,95
2,00
5,0 7,0 9,0 11,0 13,0 15,0 17,0 19,0 21,0 23,0 25,0
Umidade ( % )
Peso esp. aparente seco (g/cm
3
)
Wot = 15,7





Anexo 4
Módulo de Resiliência Composto
Planilhas





[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,2683745
"Amostra" :  MSIRJ b1 -0,4719057
b2 1,23858915
k
1
k
2
k
3
0,001895307 -0,4719057 1,2385891
R
2
 = 
0,96588968
K
1
= 1/k
1
K
2
= -k
2
K
3
= 1-k
3
DADOS DO ENSAIO TRIAXIAL DINÂMICO 528 0,4719 -0,2386
V

 (kgf/cm2) V
d
(kgf/cm2) H
a
M
R
 (kgf/cm2) LN H
a
LN V
3
LN V
d
M
R
 Calculado 
(kgf/cm2)
ERRO
(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,021 0,000084 250 -9,38469 -3,86323284 -3,86323284 214 36 14,31 0,64
0,021 0,041 0,00022 186 -8,42188 -3,86323284 -3,19418321 183 4 2,01 0,07
0,021 0,062 0,000376 165 -7,88592 -3,86323284 -2,78062089 165 -1 0,34 -0,01
0,034 0,034 0,000126 270 -8,97923 -3,38139475 -3,38139475 240 30 11,17 0,54
0,034 0,069 0,000375 184 -7,88858 -3,38139475 -2,67364877 202 -18 10,04 -0,33
0,034 0,103 0,000632 163 -7,36662 -3,38139475 -2,27302629 184 -21 12,91 -0,38
0,051 0,051 0,0002 255 -8,51719 -2,97592965 -2,97592965 263 -8 3,33 -0,15
0,051 0,103 0,000553 186 -7,50015 -2,97592965 -2,27302629 223 -37 19,63 -0,66
0,051 0,155 0,000852 182 -7,06792 -2,97592965 -1,86433016 202 -20 11,10 -0,36
0,069 0,069 0,000302 228 -8,10508 -2,67364877 -2,67364877 283 -54 23,75 -0,97
0,069 0,137 0,000679 202 -7,29489 -2,67364877 -1,98777435 240 -38 18,98 -0,69
0,069 0,206 0,000998 206 -6,90976 -2,67364877 -1,57987911 218 -11 5,52 -0,20
0,103 0,103 0,000389 265 -7,85193 -2,27302629 -2,27302629 310 -46 17,25 -0,82
0,103 0,206 0,000785 262 -7,14983 -2,27302629 -1,57987911 263 -1 0,27 -0,01
0,103 0,309 0,00116 266 -6,75934 -2,27302629 -1,174414 239 28 10,33 0,49
0,137 0,137 0,000423 324 -7,76814 -1,98777435 -1,98777435 332 -8 2,45 -0,14
0,137 0,275 0,000889 309 -7,02541 -1,98777435 -1,29098418 281 28 9,16 0,51
0,137 0,412 0,001275 323 -6,66481 -1,98777435 -0,88673193 255 68 21,04 1,22
0,021 0,021 0,000062 339 -9,68838 -3,86323284 -3,86323284 214 124 36,75 2,23
0,021 0,041 0,00021 195 -8,46840 -3,86323284 -3,19418321 183 13 6,46 0,23
0,021 0,062 0,000387 160 -7,85709 -3,86323284 -2,78062089 165 -5 3,28 -0,09
0,034 0,034 0,000127 268 -8,97132 -3,38139475 -3,38139475 240 28 10,46 0,50
0,034 0,069 0,000391 176 -7,84680 -3,38139475 -2,67364877 202 -26 14,73 -0,47
0,034 0,103 0,000691 149 -7,27737 -3,38139475 -2,27302629 184 -35 23,45 -0,63
0,051 0,051 0,000189 270 -8,57376 -2,97592965 -2,97592965 263 6 2,35 0,11
0,051 0,103 0,000567 182 -7,47515 -2,97592965 -2,27302629 223 -41 22,66 -0,74
0,051 0,155 0,000909 171 -7,00317 -2,97592965 -1,86433016 202 -32 18,53 -0,57
0,069 0,069 0,000255 271 -8,27425 -2,67364877 -2,67364877 283 -12 4,50 -0,22
0,069 0,137 0,000684 200 -7,28755 -2,67364877 -1,98777435 240 -40 19,86 -0,71
0,069 0,206 0,001043 198 -6,86565 -2,67364877 -1,57987911 218 -20 10,28 -0,36
0,103 0,103 0,000359 287 -7,93219 -2,27302629 -2,27302629 310 -24 8,21 -0,42
0,103 0,206 0,000839 246 -7,08330 -2,27302629 -1,57987911 263 -18 7,17 -0,32
0,103 0,309 0,001147 269 -6,77061 -2,27302629 -1,174414 239 31 11,33 0,55
0,137 0,137 0,000419 327 -7,77764 -1,98777435 -1,98777435 332 -5 1,48 -0,09
0,137 0,275 0,000898 306 -7,01534 -1,98777435 -1,29098418 281 25 8,24 0,45
0,137 0,412 0,001261 327 -6,67585 -1,98777435 -0,88673193 255 72 21,90 1,28
0,021 0,021 0,000077 273 -9,47171 -3,86323284 -3,86323284 214 59 21,45 1,05
0,021 0,041 0,000216 190 -8,44023 -3,86323284 -3,19418321 183 7 3,79 0,13
0,021 0,062 0,000372 167 -7,89662 -3,86323284 -2,78062089 165 1 0,73 0,02
0,034 0,034 0,000122 279 -9,01149 -3,38139475 -3,38139475 240 39 13,99 0,70
0,034 0,069 0,00035 197 -7,95758 -3,38139475 -2,67364877 202 -5 2,70 -0,10
0,034 0,103 0,000577 179 -7,45767 -3,38139475 -2,27302629 184 -6 3,08 -0,10
0,051 0,051 0,000201 254 -8,51221 -2,97592965 -2,97592965 263 -10 3,85 -0,18
0,051 0,103 0,000533 193 -7,53699 -2,97592965 -2,27302629 223 -30 15,30 -0,53
0,051 0,155 0,000833 186 -7,09048 -2,97592965 -1,86433016 202 -16 8,62 -0,29
0,069 0,069 0,000257 268 -8,26643 -2,67364877 -2,67364877 283 -14 5,31 -0,26
0,069 0,137 0,000631 217 -7,36820 -2,67364877 -1,98777435 240 -23 10,57 -0,41
0,069 0,206 0,000965 213 -6,94338 -2,67364877 -1,57987911 218 -4 2,03 -0,08
0,103 0,103 0,000376 274 -7,88592 -2,27302629 -2,27302629 310 -37 13,33 -0,66
0,103 0,206 0,000801 257 -7,12965 -2,27302629 -1,57987911 263 -6 2,32 -0,11
0,103 0,309 0,001138 272 -6,77848 -2,27302629 -1,174414 239 33 12,03 0,59
0,137 0,137 0,000388 353 -7,85451 -1,98777435 -1,98777435 332 21 6,02 0,38
0,137 0,275 0,000833 330 -7,09048 -1,98777435 -1,29098418 281 49 14,88 0,88
0,137 0,412 0,001227 336 -6,70318 -1,98777435 -0,88673193 255 81 24,01 1,45
0,021 0,021 0,000066 318 -9,62586 -3,86323284 -3,86323284 214 104 32,67 1,86
0,021 0,041 0,000178 230 -8,63373 -3,86323284 -3,19418321 183 48 20,72 0,86
0,021 0,062 0,000327 190 -8,02555 -3,86323284 -2,78062089 165 24 12,73 0,43
0,034 0,034 0,000105 324 -9,16155 -3,38139475 -3,38139475 240 84 25,97 1,51
0,034 0,069 0,000343 201 -7,97778 -3,38139475 -2,67364877 202 -1 0,65 -0,02
0,034 0,103 0,000583 177 -7,44732 -3,38139475 -2,27302629 184 -7 4,15 -0,13
0,051 0,051 0,000163 313 -8,72176 -2,97592965 -2,97592965 263 49 15,78 0,89
0,051 0,103 0,000504 204 -7,59293 -2,97592965 -2,27302629 223 -18 9,03 -0,33
0,051 0,155 0,000858 181 -7,06091 -2,97592965 -1,86433016 202 -21 11,88 -0,38
0,069 0,069 0,000283 244 -8,17006 -2,67364877 -2,67364877 283 -39 15,97 -0,70
0,069 0,137 0,000659 208 -7,32479 -2,67364877 -1,98777435 240 -32 15,48 -0,58
0,069 0,206 0,00093 222 -6,98033 -2,67364877 -1,57987911 218 4 1,67 0,07
0,103 0,103 0,000354 291 -7,94621 -2,27302629 -2,27302629 310 -19 6,70 -0,35
0,103 0,206 0,000737 280 -7,21292 -2,27302629 -1,57987911 263 16 5,86 0,29
0,103 0,309 0,00108 286 -6,83079 -2,27302629 -1,174414 239 47 16,51 0,85
0,137 0,137 0,000427 321 -7,75873 -1,98777435 -1,98777435 332 -11 3,42 -0,20
0,137 0,275 0,000814 338 -7,11355 -1,98777435 -1,29098418 281 57 16,82 1,02
0,137 0,412 0,001228 336 -6,70237 -1,98777435 -0,88673193 255 80 23,95 1,44
0,021 0,021 0,000066 318 -9,62586 -3,86323284 -3,86323284 214 104 32,67 1,86
0,021 0,041 0,000185 222 -8,59515 -3,86323284 -3,19418321 183 39 17,60 0,70
0,021 0,062 0,000319 194 -8,05032 -3,86323284 -2,78062089 165 29 14,87 0,52
0,034 0,034 0,000114 298 -9,07931 -3,38139475 -3,38139475 240 59 19,63 1,05
0,034 0,069 0,000354 195 -7,94621 -3,38139475 -2,67364877 202 -8 3,87 -0,14
0,034 0,103 0,000591 174 -7,43369 -3,38139475 -2,27302629 184 -10 5,58 -0,17
0,051 0,051 0,000173 295 -8,66222 -2,97592965 -2,97592965 263 31 10,62 0,56
0,051 0,103 0,000524 197 -7,55402 -2,97592965 -2,27302629 223 -26 13,35 -0,47
0,051 0,155 0,000774 200 -7,16394 -2,97592965 -1,86433016 202 -2 0,93 -0,03
0,069 0,069 0,000237 291 -8,34745 -2,67364877 -2,67364877 283 8 2,88 0,15
0,069 0,137 0,000639 214 -7,35561 -2,67364877 -1,98777435 240 -26 11,97 -0,46
0,069 0,206 0,000953 216 -6,95590 -2,67364877 -1,57987911 218 -2 0,76 -0,03
0,103 0,103 0,00036 286 -7,92941 -2,27302629 -2,27302629 310 -24 8,51 -0,44
0,103 0,206 0,00078 264 -7,15622 -2,27302629 -1,57987911 263 1 0,37 0,02
0,103 0,309 0,001094 282 -6,81791 -2,27302629 -1,174414 239 44 15,43 0,78
M
R
 = K
1
V
3
k2
V
d
k3
COEFICIENTES DA REGRESSÃO
TeseCinconeguiAnexosMSIRJ (2) 1 / 2





[image: alt]0,137 0,137 0,0004 343 -7,82405 -1,98777435 -1,98777435 332 11 3,12 0,19
0,137 0,275 0,000839 328 -7,08330 -1,98777435 -1,29098418 281 47 14,27 0,84
0,137 0,412 0,001267 325 -6,67110 -1,98777435 -0,88673193 255 70 21,53 1,26
0,021 0,021 0,000074 284 -9,51145 -3,86323284 -3,86323284 214 70 24,51 1,25
0,021 0,041 0,000181 227 -8,61701 -3,86323284 -3,19418321 183 44 19,38 0,79
0,021 0,062 0,000336 185 -7,99840 -3,86323284 -2,78062089 165 19 10,33 0,34
0,034 0,034 0,000111 306 -9,10598 -3,38139475 -3,38139475 240 67 21,74 1,19
0,034 0,069 0,000352 196 -7,95188 -3,38139475 -2,67364877 202 -6 3,29 -0,12
0,034 0,103 0,000599 172 -7,42025 -3,38139475 -2,27302629 184 -12 7,01 -0,22
0,051 0,051 0,0002 255 -8,51719 -2,97592965 -2,97592965 263 -8 3,33 -0,15
0,051 0,103 0,000515 200 -7,57134 -2,97592965 -2,27302629 223 -23 11,41 -0,41
0,051 0,155 0,000835 186 -7,08808 -2,97592965 -1,86433016 202 -16 8,88 -0,30
0,069 0,069 0,000246 280 -8,31018 -2,67364877 -2,67364877 283 -2 0,81 -0,04
0,069 0,137 0,000662 207 -7,32025 -2,67364877 -1,98777435 240 -33 16,00 -0,59
0,069 0,206 0,000963 214 -6,94546 -2,67364877 -1,57987911 218 -4 1,82 -0,07
0,103 0,103 0,000358 288 -7,93498 -2,27302629 -2,27302629 310 -23 7,91 -0,41
0,103 0,206 0,000809 255 -7,11971 -2,27302629 -1,57987911 263 -8 3,34 -0,15
0,103 0,309 0,001139 271 -6,77760 -2,27302629 -1,174414 239 32 11,95 0,58
0,137 0,137 0,000424 323 -7,76578 -1,98777435 -1,98777435 332 -9 2,69 -0,16
0,137 0,275 0,000873 315 -7,04358 -1,98777435 -1,29098418 281 34 10,80 0,61
0,137 0,412 0,001279 322 -6,66168 -1,98777435 -0,88673193 255 67 20,79 1,20
0,021 0,021 0,00008 263 -9,43348 -3,86323284 -3,86323284 214 48 18,39 0,87
0,021 0,041 0,000217 189 -8,43561 -3,86323284 -3,19418321 183 6 3,35 0,11
0,021 0,062 0,000376 165 -7,88592 -3,86323284 -2,78062089 165 -1 0,34 -0,01
0,034 0,034 0,000118 288 -9,04483 -3,38139475 -3,38139475 240 48 16,81 0,87
0,034 0,069 0,000371 186 -7,89931 -3,38139475 -2,67364877 202 -16 8,86 -0,30
0,034 0,103 0,000612 168 -7,39878 -3,38139475 -2,27302629 184 -16 9,33 -0,28
0,051 0,051 0,000195 262 -8,54251 -2,97592965 -2,97592965 263 -2 0,75 -0,04
0,051 0,103 0,000569 181 -7,47163 -2,97592965 -2,27302629 223 -42 23,09 -0,75
0,051 0,155 0,000797 194 -7,13466 -2,97592965 -1,86433016 202 -8 3,93 -0,14
0,069 0,069 0,000286 241 -8,15952 -2,67364877 -2,67364877 283 -41 17,20 -0,74
0,069 0,137 0,000661 207 -7,32176 -2,67364877 -1,98777435 240 -33 15,83 -0,59
0,069 0,206 0,00096 215 -6,94858 -2,67364877 -1,57987911 218 -3 1,50 -0,06
0,103 0,103 0,000362 285 -7,92387 -2,27302629 -2,27302629 310 -26 9,11 -0,46
0,103 0,206 0,000773 266 -7,16523 -2,27302629 -1,57987911 263 3 1,26 0,06
0,103 0,309 0,001097 282 -6,81518 -2,27302629 -1,174414 239 43 15,20 0,77
0,137 0,137 0,000418 328 -7,78003 -1,98777435 -1,98777435 332 -4 1,24 -0,07
0,137 0,275 0,000845 325 -7,07617 -1,98777435 -1,29098418 281 44 13,66 0,80
0,137 0,412 0,001269 325 -6,66953 -1,98777435 -0,88673193 255 70 21,41 1,25
0,021 0,021 0,000084 250 -9,38469 -3,86323284 -3,86323284 214 36 14,31 0,64
0,021 0,041 0,000216 190 -8,44023 -3,86323284 -3,19418321 183 7 3,79 0,13
0,021 0,062 0,000388 160 -7,85451 -3,86323284 -2,78062089 165 -6 3,54 -0,10
0,034 0,034 0,00016 213 -8,74034 -3,38139475 -3,38139475 240 -27 12,81 -0,49
0,034 0,069 0,000386 179 -7,85967 -3,38139475 -2,67364877 202 -24 13,26 -0,43
0,034 0,103 0,00063 163 -7,36979 -3,38139475 -2,27302629 184 -21 12,55 -0,37
0,051 0,051 0,000204 250 -8,49739 -2,97592965 -2,97592965 263 -13 5,40 -0,24
0,051 0,103 0,000567 182 -7,47515 -2,97592965 -2,27302629 223 -41 22,66 -0,74
0,051 0,155 0,000874 177 -7,04243 -2,97592965 -1,86433016 202 -25 13,97 -0,44
0,069 0,069 0,000307 225 -8,08866 -2,67364877 -2,67364877 283 -58 25,80 -1,04
0,069 0,137 0,000658 208 -7,32631 -2,67364877 -1,98777435 240 -32 15,30 -0,57
0,069 0,206 0,000985 209 -6,92287 -2,67364877 -1,57987911 218 -9 4,15 -0,16
0,103 0,103 0,000383 269 -7,86748 -2,27302629 -2,27302629 310 -42 15,44 -0,74
0,103 0,206 0,000821 251 -7,10499 -2,27302629 -1,57987911 263 -12 4,87 -0,22
0,103 0,309 0,001142 271 -6,77497 -2,27302629 -1,174414 239 32 11,72 0,57
0,137 0,137 0,000428 320 -7,75639 -1,98777435 -1,98777435 332 -12 3,66 -0,21
0,137 0,275 0,000887 310 -7,02767 -1,98777435 -1,29098418 281 29 9,37 0,52
0,137 0,412 0,001294 318 -6,65002 -1,98777435 -0,88673193 255 63 19,86 1,13
0,021 0,021 0,000086 244 -9,36116 -3,86323284 -3,86323284 214 30 12,27 0,54
0,021 0,041 0,000247 166 -8,30612 -3,86323284 -3,19418321 183 -17 10,02 -0,30
0,021 0,062 0,00041 151 -7,79935 -3,86323284 -2,78062089 165 -14 9,42 -0,26
0,034 0,034 0,000129 264 -8,95570 -3,38139475 -3,38139475 240 24 9,05 0,43
0,034 0,069 0,000403 171 -7,81657 -3,38139475 -2,67364877 202 -31 18,25 -0,56
0,034 0,103 0,000657 157 -7,32783 -3,38139475 -2,27302629 184 -27 17,37 -0,49
0,051 0,051 0,000208 245 -8,47797 -2,97592965 -2,97592965 263 -18 7,47 -0,33
0,051 0,103 0,00055 187 -7,50559 -2,97592965 -2,27302629 223 -36 18,98 -0,64
0,051 0,155 0,000898 173 -7,01534 -2,97592965 -1,86433016 202 -30 17,09 -0,53
0,069 0,069 0,000314 220 -8,06612 -2,67364877 -2,67364877 283 -63 28,67 -1,13
0,069 0,137 0,000704 195 -7,25873 -2,67364877 -1,98777435 240 -45 23,36 -0,82
0,069 0,206 0,000999 206 -6,90876 -2,67364877 -1,57987911 218 -12 5,63 -0,21
0,103 0,103 0,000404 255 -7,81410 -2,27302629 -2,27302629 310 -56 21,77 -1,00
0,103 0,206 0,000783 263 -7,15238 -2,27302629 -1,57987911 263 0 0,02 0,00
0,103 0,309 0,001152 268 -6,76626 -2,27302629 -1,174414 239 29 10,95 0,53
0,137 0,137 0,000432 317 -7,74708 -1,98777435 -1,98777435 332 -15 4,63 -0,26
0,137 0,275 0,000874 315 -7,04243 -1,98777435 -1,29098418 281 34 10,69 0,60
0,137 0,412 0,001293 319 -6,65079 -1,98777435 -0,88673193 255 63 19,92 1,14
0,021 0,021 0,000099 212 -9,22039 -3,86323284 -3,86323284 214 -2 0,99 -0,04
0,021 0,041 0,000251 163 -8,29006 -3,86323284 -3,19418321 183 -19 11,80 -0,35
0,021 0,062 0,000407 152 -7,80670 -3,86323284 -2,78062089 165 -13 8,62 -0,24
0,034 0,034 0,000167 204 -8,69752 -3,38139475 -3,38139475 240 -36 17,74 -0,65
0,034 0,069 0,000409 169 -7,80180 -3,38139475 -2,67364877 202 -34 20,01 -0,61
0,034 0,103 0,000647 159 -7,34316 -3,38139475 -2,27302629 184 -25 15,59 -0,45
0,051 0,051 0,000217 235 -8,43561 -2,97592965 -2,97592965 263 -28 12,12 -0,51
0,051 0,103 0,000576 179 -7,45940 -2,97592965 -2,27302629 223 -44 24,60 -0,79
0,051 0,155 0,000881 176 -7,03445 -2,97592965 -1,86433016 202 -26 14,88 -0,47
0,069 0,069 0,000316 218 -8,05977 -2,67364877 -2,67364877 283 -64 29,49 -1,16
0,069 0,137 0,000671 204 -7,30674 -2,67364877 -1,98777435 240 -36 17,58 -0,64
0,069 0,206 0,001012 204 -6,89583 -2,67364877 -1,57987911 218 -14 7,00 -0,26
0,103 0,103 0,000402 256 -7,81906 -2,27302629 -2,27302629 310 -54 21,17 -0,97
0,103 0,206 0,000831 248 -7,09288 -2,27302629 -1,57987911 263 -15 6,15 -0,27
0,103 0,309 0,001167 265 -6,75332 -2,27302629 -1,174414 239 26 9,79 0,46
0,137 0,137 0,000436 314 -7,73787 -1,98777435 -1,98777435 332 -18 5,60 -0,32
0,137 0,275 0,000856 321 -7,06324 -1,98777435 -1,29098418 281 40 12,53 0,72
0,137 0,412 0,001289 320 -6,65389 -1,98777435 -0,88673193 255 64 20,17 1,16
Desv. Padrão 55,75365917 Média 11,7125
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,3335162
"Amostra" :  MSMRJ b1 -0,4553271
b2 1,25503419
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DADOS DO ENSAIO TRIAXIAL DINÂMICO 563 0,4553 -0,2550
V

 (kgf/cm2) V
d
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a
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 (kgf/cm2) LN H
a
LN V
3
LN V
d
M
R
 Calculado 
(kgf/cm2)
ERRO
(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,021 0,000065 323 -9,64112 -3,86323284 -3,86323284 260 63 19,60 1,00
0,021 0,041 0,000176 233 -8,64503 -3,86323284 -3,19418321 219 14 5,99 0,22
0,021 0,062 0,000312 199 -8,07251 -3,86323284 -2,78062089 197 2 0,82 0,03
0,034 0,034 0,00011 309 -9,11503 -3,38139475 -3,38139475 286 23 7,45 0,36
0,034 0,069 0,000325 212 -8,03169 -3,38139475 -2,67364877 239 -27 12,49 -0,42
0,034 0,103 0,000546 189 -7,51289 -3,38139475 -2,27302629 216 -27 14,31 -0,42
0,051 0,051 0,000171 298 -8,67385 -2,97592965 -2,97592965 310 -12 4,03 -0,19
0,051 0,103 0,000486 212 -7,62930 -2,97592965 -2,27302629 259 -47 22,37 -0,75
0,051 0,155 0,000787 197 -7,14728 -2,97592965 -1,86433016 234 -37 18,65 -0,58
0,069 0,069 0,000264 261 -8,23956 -2,67364877 -2,67364877 330 -68 26,12 -1,07
0,069 0,137 0,000598 229 -7,42192 -2,67364877 -1,98777435 277 -48 20,80 -0,75
0,069 0,206 0,000913 226 -6,99877 -2,67364877 -1,57987911 249 -24 10,53 -0,37
0,103 0,103 0,000353 292 -7,94904 -2,27302629 -2,27302629 357 -65 22,41 -1,03
0,103 0,206 0,000763 270 -7,17825 -2,27302629 -1,57987911 299 -29 10,86 -0,46
0,103 0,309 0,001076 287 -6,83450 -2,27302629 -1,174414 270 17 6,01 0,27
0,137 0,137 0,0004 343 -7,82405 -1,98777435 -1,98777435 378 -36 10,42 -0,56
0,137 0,275 0,000816 337 -7,11110 -1,98777435 -1,29098418 317 20 6,05 0,32
0,137 0,412 0,001241 332 -6,69184 -1,98777435 -0,88673193 286 46 13,97 0,73
0,021 0,021 0,000082 256 -9,40879 -3,86323284 -3,86323284 260 -4 1,43 -0,06
0,021 0,041 0,000239 172 -8,33905 -3,86323284 -3,19418321 219 -47 27,67 -0,75
0,021 0,062 0,000401 155 -7,82155 -3,86323284 -2,78062089 197 -42 27,47 -0,67
0,034 0,034 0,000129 264 -8,95570 -3,38139475 -3,38139475 286 -23 8,54 -0,35
0,034 0,069 0,000411 168 -7,79692 -3,38139475 -2,67364877 239 -71 42,26 -1,12
0,034 0,103 0,000651 158 -7,33700 -3,38139475 -2,27302629 216 -57 36,29 -0,90
0,051 0,051 0,000203 251 -8,50230 -2,97592965 -2,97592965 310 -59 23,50 -0,93
0,051 0,103 0,000554 186 -7,49835 -2,97592965 -2,27302629 259 -73 39,50 -1,15
0,051 0,155 0,000869 178 -7,04817 -2,97592965 -1,86433016 234 -55 31,01 -0,87
0,069 0,069 0,000245 282 -8,31425 -2,67364877 -2,67364877 330 -48 17,05 -0,75
0,069 0,137 0,000682 201 -7,29048 -2,67364877 -1,98777435 277 -76 37,76 -1,19
0,069 0,206 0,000949 217 -6,96010 -2,67364877 -1,57987911 249 -32 14,89 -0,51
0,103 0,103 0,000357 289 -7,93777 -2,27302629 -2,27302629 357 -69 23,80 -1,08
0,103 0,206 0,00076 271 -7,18219 -2,27302629 -1,57987911 299 -28 10,42 -0,44
0,103 0,309 0,001064 290 -6,84572 -2,27302629 -1,174414 270 21 7,06 0,32
0,137 0,137 0,000394 348 -7,83916 -1,98777435 -1,98777435 378 -30 8,76 -0,48
0,137 0,275 0,000819 336 -7,10743 -1,98777435 -1,29098418 317 19 5,71 0,30
0,137 0,412 0,001189 347 -6,73464 -1,98777435 -0,88673193 286 61 17,58 0,96
0,021 0,021 0,00007 300 -9,56702 -3,86323284 -3,86323284 260 40 13,42 0,63
0,021 0,041 0,000178 230 -8,63373 -3,86323284 -3,19418321 219 11 4,92 0,18
0,021 0,062 0,00032 194 -8,04719 -3,86323284 -2,78062089 197 -3 1,72 -0,05
0,034 0,034 0,000108 315 -9,13338 -3,38139475 -3,38139475 286 29 9,13 0,45
0,034 0,069 0,00032 216 -8,04719 -3,38139475 -2,67364877 239 -23 10,76 -0,36
0,034 0,103 0,000521 198 -7,55976 -3,38139475 -2,27302629 216 -18 9,07 -0,28
0,051 0,051 0,000161 317 -8,73411 -2,97592965 -2,97592965 310 6 2,05 0,10
0,051 0,103 0,000463 222 -7,67778 -2,97592965 -2,27302629 259 -37 16,58 -0,58
0,051 0,155 0,000718 216 -7,23904 -2,97592965 -1,86433016 234 -18 8,25 -0,28
0,069 0,069 0,000242 285 -8,32657 -2,67364877 -2,67364877 330 -45 15,61 -0,70
0,069 0,137 0,000559 245 -7,48936 -2,67364877 -1,98777435 277 -32 12,92 -0,50
0,069 0,206 0,000838 246 -7,08449 -2,67364877 -1,57987911 249 -4 1,45 -0,06
0,103 0,103 0,000337 306 -7,99543 -2,27302629 -2,27302629 357 -52 16,86 -0,81
0,103 0,206 0,000686 300 -7,28463 -2,27302629 -1,57987911 299 1 0,33 0,02
0,103 0,309 0,000958 323 -6,95066 -2,27302629 -1,174414 270 53 16,32 0,83
0,137 0,137 0,000356 385 -7,94058 -1,98777435 -1,98777435 378 7 1,73 0,10
0,137 0,275 0,000725 379 -7,22934 -1,98777435 -1,29098418 317 63 16,53 0,99
0,137 0,412 0,001087 379 -6,82433 -1,98777435 -0,88673193 286 93 24,65 1,47
0,021 0,021 0,000058 362 -9,75507 -3,86323284 -3,86323284 260 102 28,26 1,61
0,021 0,041 0,000152 270 -8,79163 -3,86323284 -3,19418321 219 51 18,81 0,80
0,021 0,062 0,000276 225 -8,19511 -3,86323284 -2,78062089 197 28 12,27 0,43
0,034 0,034 0,000092 370 -9,29372 -3,38139475 -3,38139475 286 83 22,59 1,31
0,034 0,069 0,000285 242 -8,16302 -3,38139475 -2,67364877 239 3 1,35 0,05
0,034 0,103 0,000501 206 -7,59890 -3,38139475 -2,27302629 216 -10 4,89 -0,16
0,051 0,051 0,000157 325 -8,75926 -2,97592965 -2,97592965 310 15 4,48 0,23
0,051 0,103 0,000444 232 -7,71969 -2,97592965 -2,27302629 259 -27 11,80 -0,43
0,051 0,155 0,000695 223 -7,27160 -2,97592965 -1,86433016 234 -11 4,78 -0,17
0,069 0,069 0,00021 329 -8,46840 -2,67364877 -2,67364877 330 -1 0,33 -0,02
0,069 0,137 0,000543 252 -7,51840 -2,67364877 -1,98777435 277 -24 9,69 -0,38
0,069 0,206 0,000837 246 -7,08569 -2,67364877 -1,57987911 249 -3 1,33 -0,05
0,103 0,103 0,000306 337 -8,09193 -2,27302629 -2,27302629 357 -21 6,11 -0,32
0,103 0,206 0,00068 303 -7,29342 -2,27302629 -1,57987911 299 4 1,20 0,06
0,103 0,309 0,000964 321 -6,94442 -2,27302629 -1,174414 270 51 15,80 0,80
0,137 0,137 0,000336 408 -7,99840 -1,98777435 -1,98777435 378 30 7,25 0,46
0,137 0,275 0,000721 381 -7,23487 -1,98777435 -1,29098418 317 65 16,99 1,02
0,137 0,412 0,001077 383 -6,83358 -1,98777435 -0,88673193 286 97 25,34 1,52
0,021 0,021 0,000053 396 -9,84522 -3,86323284 -3,86323284 260 136 34,44 2,15
0,021 0,041 0,000148 277 -8,81830 -3,86323284 -3,19418321 219 58 20,94 0,91
0,021 0,062 0,00027 230 -8,21709 -3,86323284 -2,78062089 197 33 14,17 0,51
0,034 0,034 0,000098 347 -9,23054 -3,38139475 -3,38139475 286 61 17,54 0,96
0,034 0,069 0,000286 241 -8,15952 -3,38139475 -2,67364877 239 2 1,01 0,04
0,034 0,103 0,000495 208 -7,61095 -3,38139475 -2,27302629 216 -8 3,63 -0,12
0,051 0,051 0,000149 342 -8,81156 -2,97592965 -2,97592965 310 32 9,35 0,50
0,051 0,103 0,000441 234 -7,72647 -2,97592965 -2,27302629 259 -26 11,04 -0,41
0,051 0,155 0,000701 221 -7,26300 -2,97592965 -1,86433016 234 -13 5,68 -0,20
0,069 0,069 0,000207 333 -8,48279 -2,67364877 -2,67364877 330 4 1,11 0,06
0,069 0,137 0,000543 252 -7,51840 -2,67364877 -1,98777435 277 -24 9,69 -0,38
0,069 0,206 0,00085 242 -7,07027 -2,67364877 -1,57987911 249 -7 2,91 -0,11
0,103 0,103 0,0003 343 -8,11173 -2,27302629 -2,27302629 357 -14 4,03 -0,22
0,103 0,206 0,000665 310 -7,31572 -2,27302629 -1,57987911 299 10 3,38 0,16
0,103 0,309 0,000894 346 -7,01980 -2,27302629 -1,174414 270 76 21,91 1,19
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[image: alt]0,137 0,137 0,000348 394 -7,96331 -1,98777435 -1,98777435 378 15 3,94 0,24
0,137 0,275 0,000736 374 -7,21428 -1,98777435 -1,29098418 317 57 15,26 0,90
0,137 0,412 0,0011 375 -6,81245 -1,98777435 -0,88673193 286 89 23,75 1,40
0,021 0,021 0,000068 309 -9,59600 -3,86323284 -3,86323284 260 49 15,89 0,77
0,021 0,041 0,000191 215 -8,56324 -3,86323284 -3,19418321 219 -4 2,03 -0,07
0,021 0,062 0,000327 190 -8,02555 -3,86323284 -2,78062089 197 -7 3,95 -0,12
0,034 0,034 0,000136 250 -8,90286 -3,38139475 -3,38139475 286 -36 14,43 -0,57
0,034 0,069 0,000337 205 -7,99543 -3,38139475 -2,67364877 239 -34 16,65 -0,54
0,034 0,103 0,000578 178 -7,45594 -3,38139475 -2,27302629 216 -37 21,01 -0,59
0,051 0,051 0,000179 285 -8,62812 -2,97592965 -2,97592965 310 -25 8,90 -0,40
0,051 0,103 0,000479 215 -7,64381 -2,97592965 -2,27302629 259 -44 20,61 -0,70
0,051 0,155 0,00073 212 -7,22247 -2,97592965 -1,86433016 234 -21 10,06 -0,34
0,069 0,069 0,000239 289 -8,33905 -2,67364877 -2,67364877 330 -41 14,18 -0,64
0,069 0,137 0,000583 235 -7,44732 -2,67364877 -1,98777435 277 -42 17,77 -0,66
0,069 0,206 0,000898 229 -7,01534 -2,67364877 -1,57987911 249 -20 8,72 -0,31
0,103 0,103 0,000309 333 -8,08217 -2,27302629 -2,27302629 357 -24 7,15 -0,38
0,103 0,206 0,000672 307 -7,30525 -2,27302629 -1,57987911 299 7 2,36 0,11
0,103 0,309 0,001025 301 -6,88306 -2,27302629 -1,174414 270 32 10,47 0,50
0,137 0,137 0,000362 378 -7,92387 -1,98777435 -1,98777435 378 0 0,07 0,00
0,137 0,275 0,000746 369 -7,20078 -1,98777435 -1,29098418 317 52 14,11 0,82
0,137 0,412 0,001119 368 -6,79532 -1,98777435 -0,88673193 286 83 22,43 1,30
0,021 0,021 0,000064 328 -9,65663 -3,86323284 -3,86323284 260 68 20,84 1,08
0,021 0,041 0,000166 247 -8,70352 -3,86323284 -3,19418321 219 28 11,33 0,44
0,021 0,062 0,000292 212 -8,13876 -3,86323284 -2,78062089 197 15 7,18 0,24
0,034 0,034 0,000123 276 -9,00333 -3,38139475 -3,38139475 286 -10 3,49 -0,15
0,034 0,069 0,000309 223 -8,08217 -3,38139475 -2,67364877 239 -16 6,95 -0,24
0,034 0,103 0,000532 194 -7,53887 -3,38139475 -2,27302629 216 -22 11,38 -0,35
0,051 0,051 0,000161 317 -8,73411 -2,97592965 -2,97592965 310 6 2,05 0,10
0,051 0,103 0,000438 235 -7,73329 -2,97592965 -2,27302629 259 -24 10,29 -0,38
0,051 0,155 0,000713 217 -7,24603 -2,97592965 -1,86433016 234 -16 7,49 -0,26
0,069 0,069 0,000244 283 -8,31834 -2,67364877 -2,67364877 330 -47 16,57 -0,74
0,069 0,137 0,000562 244 -7,48401 -2,67364877 -1,98777435 277 -33 13,52 -0,52
0,069 0,206 0,000872 236 -7,04472 -2,67364877 -1,57987911 249 -13 5,57 -0,21
0,103 0,103 0,000308 334 -8,08541 -2,27302629 -2,27302629 357 -23 6,81 -0,36
0,103 0,206 0,000688 299 -7,28172 -2,27302629 -1,57987911 299 0 0,04 0,00
0,103 0,309 0,000976 317 -6,93205 -2,27302629 -1,174414 270 47 14,75 0,73
0,137 0,137 0,000347 395 -7,96619 -1,98777435 -1,98777435 378 17 4,21 0,26
0,137 0,275 0,000753 365 -7,19145 -1,98777435 -1,29098418 317 49 13,31 0,76
0,137 0,412 0,001075 383 -6,83543 -1,98777435 -0,88673193 286 98 25,48 1,54
0,021 0,021 0,000057 368 -9,77246 -3,86323284 -3,86323284 260 109 29,50 1,71
0,021 0,041 0,000149 275 -8,81156 -3,86323284 -3,19418321 219 56 20,41 0,88
0,021 0,062 0,000278 223 -8,18789 -3,86323284 -2,78062089 197 26 11,63 0,41
0,034 0,034 0,000088 386 -9,33817 -3,38139475 -3,38139475 286 100 25,96 1,58
0,034 0,069 0,00028 246 -8,18072 -3,38139475 -2,67364877 239 8 3,08 0,12
0,034 0,103 0,000442 233 -7,72420 -3,38139475 -2,27302629 216 17 7,47 0,27
0,051 0,051 0,00014 364 -8,87387 -2,97592965 -2,97592965 310 54 14,83 0,85
0,051 0,103 0,000453 227 -7,69962 -2,97592965 -2,27302629 259 -32 14,07 -0,50
0,051 0,155 0,000688 225 -7,28172 -2,97592965 -1,86433016 234 -8 3,72 -0,13
0,069 0,069 0,000219 315 -8,42644 -2,67364877 -2,67364877 330 -15 4,63 -0,23
0,069 0,137 0,000564 243 -7,48046 -2,67364877 -1,98777435 277 -34 13,93 -0,53
0,069 0,206 0,000843 244 -7,07854 -2,67364877 -1,57987911 249 -5 2,06 -0,08
0,103 0,103 0,000305 338 -8,09520 -2,27302629 -2,27302629 357 -19 5,77 -0,31
0,103 0,206 0,000656 314 -7,32935 -2,27302629 -1,57987911 299 15 4,69 0,23
0,103 0,309 0,000973 318 -6,93513 -2,27302629 -1,174414 270 48 15,01 0,75
0,137 0,137 0,000353 388 -7,94904 -1,98777435 -1,98777435 378 10 2,56 0,16
0,137 0,275 0,000713 386 -7,24603 -1,98777435 -1,29098418 317 69 17,91 1,09
0,137 0,412 0,000986 418 -6,92185 -1,98777435 -0,88673193 286 132 31,65 2,08
0,021 0,021 0,000068 309 -9,59600 -3,86323284 -3,86323284 260 49 15,89 0,77
0,021 0,041 0,000178 230 -8,63373 -3,86323284 -3,19418321 219 11 4,92 0,18
0,021 0,062 0,000341 182 -7,98363 -3,86323284 -2,78062089 197 -15 8,40 -0,24
0,034 0,034 0,000113 301 -9,08812 -3,38139475 -3,38139475 286 15 4,92 0,23
0,034 0,069 0,000347 199 -7,96619 -3,38139475 -2,67364877 239 -40 20,11 -0,63
0,034 0,103 0,00054 191 -7,52394 -3,38139475 -2,27302629 216 -25 13,05 -0,39
0,051 0,051 0,000184 277 -8,60057 -2,97592965 -2,97592965 310 -33 11,94 -0,52
0,051 0,103 0,000537 192 -7,52951 -2,97592965 -2,27302629 259 -68 35,22 -1,06
0,051 0,155 0,000768 202 -7,17172 -2,97592965 -1,86433016 234 -32 15,79 -0,50
0,069 0,069 0,000238 290 -8,34324 -2,67364877 -2,67364877 330 -40 13,70 -0,62
0,069 0,137 0,000662 207 -7,32025 -2,67364877 -1,98777435 277 -70 33,72 -1,10
0,069 0,206 0,000989 208 -6,91882 -2,67364877 -1,57987911 249 -41 19,74 -0,65
0,103 0,103 0,000354 291 -7,94621 -2,27302629 -2,27302629 357 -66 22,76 -1,04
0,103 0,206 0,000749 275 -7,19677 -2,27302629 -1,57987911 299 -24 8,83 -0,38
0,103 0,309 0,001097 282 -6,81518 -2,27302629 -1,174414 270 12 4,18 0,19
0,137 0,137 0,00042 326 -7,77526 -1,98777435 -1,98777435 378 -52 15,94 -0,82
0,137 0,275 0,000931 295 -6,97925 -1,98777435 -1,29098418 317 -21 7,19 -0,33
0,137 0,412 0,001299 317 -6,64616 -1,98777435 -0,88673193 286 32 9,95 0,50
0,021 0,021 0,000062 339 -9,68838 -3,86323284 -3,86323284 260 79 23,31 1,24
0,021 0,041 0,000162 253 -8,72791 -3,86323284 -3,19418321 219 34 13,47 0,54
0,021 0,062 0,000272 228 -8,20971 -3,86323284 -2,78062089 197 31 13,54 0,49
0,034 0,034 0,000095 358 -9,26163 -3,38139475 -3,38139475 286 72 20,07 1,13
0,034 0,069 0,000289 239 -8,14908 -3,38139475 -2,67364877 239 0 0,03 0,00
0,034 0,103 0,00047 219 -7,66278 -3,38139475 -2,27302629 216 4 1,60 0,06
0,051 0,051 0,000165 309 -8,70957 -2,97592965 -2,97592965 310 -1 0,38 -0,02
0,051 0,103 0,00042 245 -7,77526 -2,97592965 -2,27302629 259 -14 5,76 -0,22
0,051 0,155 0,000694 223 -7,27304 -2,97592965 -1,86433016 234 -10 4,63 -0,16
0,069 0,069 0,000248 278 -8,30208 -2,67364877 -2,67364877 330 -51 18,48 -0,81
0,069 0,137 0,000538 255 -7,52765 -2,67364877 -1,98777435 277 -22 8,68 -0,35
0,069 0,206 0,000841 245 -7,08092 -2,67364877 -1,57987911 249 -4 1,82 -0,07
0,103 0,103 0,000291 354 -8,14219 -2,27302629 -2,27302629 357 -3 0,91 -0,05
0,103 0,206 0,000675 305 -7,30080 -2,27302629 -1,57987911 299 6 1,93 0,09
0,103 0,309 0,000987 313 -6,92084 -2,27302629 -1,174414 270 43 13,79 0,68
0,137 0,137 0,000356 385 -7,94058 -1,98777435 -1,98777435 378 7 1,73 0,10
0,137 0,275 0,000734 375 -7,21700 -1,98777435 -1,29098418 317 58 15,49 0,91
0,137 0,412 0,001115 370 -6,79890 -1,98777435 -0,88673193 286 84 22,71 1,32
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,3341775
"Amostra" :  MMIRJ b1 -0,4696671
b2 1,23021364
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DADOS DO ENSAIO TRIAXIAL DINÂMICO 564 0,4697 -0,2302
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ERRO
(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,021 0,000072 292 -9,53884 -3,86323284 -3,86323284 223 68 23,39 1,08
0,021 0,041 0,0002 205 -8,51719 -3,86323284 -3,19418321 192 13 6,57 0,21
0,021 0,062 0,000335 185 -8,00138 -3,86323284 -2,78062089 174 11 5,91 0,17
0,034 0,034 0,000146 233 -8,83190 -3,38139475 -3,38139475 251 -18 7,68 -0,28
0,034 0,069 0,000362 191 -7,92387 -3,38139475 -2,67364877 213 -22 11,78 -0,35
0,034 0,103 0,000579 178 -7,45421 -3,38139475 -2,27302629 194 -16 9,21 -0,26
0,051 0,051 0,000185 276 -8,59515 -2,97592965 -2,97592965 276 -1 0,24 -0,01
0,051 0,103 0,000507 203 -7,58700 -2,97592965 -2,27302629 235 -32 15,70 -0,50
0,051 0,155 0,000799 194 -7,13215 -2,97592965 -1,86433016 214 -20 10,28 -0,31
0,069 0,069 0,000247 279 -8,30612 -2,67364877 -2,67364877 297 -18 6,34 -0,28
0,069 0,137 0,000645 212 -7,34626 -2,67364877 -1,98777435 254 -41 19,43 -0,65
0,069 0,206 0,000932 221 -6,97818 -2,67364877 -1,57987911 231 -10 4,48 -0,16
0,103 0,103 0,000362 285 -7,92387 -2,27302629 -2,27302629 327 -42 14,92 -0,67
0,103 0,206 0,000793 260 -7,13969 -2,27302629 -1,57987911 279 -19 7,31 -0,30
0,103 0,309 0,001108 279 -6,80520 -2,27302629 -1,174414 254 25 8,95 0,39
0,137 0,137 0,000414 331 -7,78964 -1,98777435 -1,98777435 350 -19 5,79 -0,30
0,137 0,275 0,000851 323 -7,06910 -1,98777435 -1,29098418 298 25 7,72 0,39
0,137 0,412 0,001262 326 -6,67506 -1,98777435 -0,88673193 272 55 16,77 0,86
0,021 0,021 0,000084 250 -9,38469 -3,86323284 -3,86323284 223 27 10,63 0,42
0,021 0,041 0,00022 186 -8,42188 -3,86323284 -3,19418321 192 -5 2,78 -0,08
0,021 0,062 0,000386 161 -7,85967 -3,86323284 -2,78062089 174 -14 8,42 -0,21
0,034 0,034 0,000118 288 -9,04483 -3,38139475 -3,38139475 251 37 12,97 0,59
0,034 0,069 0,000389 177 -7,85193 -3,38139475 -2,67364877 213 -36 20,11 -0,56
0,034 0,103 0,000643 160 -7,34937 -3,38139475 -2,27302629 194 -34 21,29 -0,54
0,051 0,051 0,00021 243 -8,46840 -2,97592965 -2,97592965 276 -33 13,78 -0,53
0,051 0,103 0,000562 183 -7,48401 -2,97592965 -2,27302629 235 -52 28,25 -0,82
0,051 0,155 0,00086 180 -7,05858 -2,97592965 -1,86433016 214 -34 18,70 -0,53
0,069 0,069 0,00026 265 -8,25483 -2,67364877 -2,67364877 297 -32 11,94 -0,50
0,069 0,137 0,000681 201 -7,29195 -2,67364877 -1,98777435 254 -53 26,10 -0,83
0,069 0,206 0,000985 209 -6,92287 -2,67364877 -1,57987911 231 -22 10,43 -0,34
0,103 0,103 0,00039 264 -7,84936 -2,27302629 -2,27302629 327 -63 23,81 -0,99
0,103 0,206 0,000808 255 -7,12095 -2,27302629 -1,57987911 279 -24 9,34 -0,38
0,103 0,309 0,001093 283 -6,81883 -2,27302629 -1,174414 254 29 10,19 0,45
0,137 0,137 0,000422 325 -7,77051 -1,98777435 -1,98777435 350 -25 7,84 -0,40
0,137 0,275 0,000861 319 -7,05742 -1,98777435 -1,29098418 298 21 6,63 0,33
0,137 0,412 0,00127 324 -6,66874 -1,98777435 -0,88673193 272 53 16,25 0,83
0,021 0,021 0,000085 247 -9,37286 -3,86323284 -3,86323284 223 24 9,56 0,37
0,021 0,041 0,000203 202 -8,50230 -3,86323284 -3,19418321 192 10 5,17 0,16
0,021 0,062 0,000386 161 -7,85967 -3,86323284 -2,78062089 174 -14 8,42 -0,21
0,034 0,034 0,000127 268 -8,97132 -3,38139475 -3,38139475 251 17 6,33 0,27
0,034 0,069 0,000369 187 -7,90471 -3,38139475 -2,67364877 213 -26 13,94 -0,41
0,034 0,103 0,000627 164 -7,37456 -3,38139475 -2,27302629 194 -30 18,27 -0,47
0,051 0,051 0,000199 256 -8,52221 -2,97592965 -2,97592965 276 -20 7,82 -0,32
0,051 0,103 0,000553 186 -7,50015 -2,97592965 -2,27302629 235 -49 26,19 -0,77
0,051 0,155 0,00087 178 -7,04702 -2,97592965 -1,86433016 214 -36 20,08 -0,56
0,069 0,069 0,000254 272 -8,27818 -2,67364877 -2,67364877 297 -25 9,36 -0,40
0,069 0,137 0,000669 205 -7,30973 -2,67364877 -1,98777435 254 -49 23,88 -0,77
0,069 0,206 0,000926 222 -6,98464 -2,67364877 -1,57987911 231 -8 3,81 -0,13
0,103 0,103 0,00034 303 -7,98656 -2,27302629 -2,27302629 327 -24 7,93 -0,38
0,103 0,206 0,000781 264 -7,15494 -2,27302629 -1,57987911 279 -15 5,68 -0,24
0,103 0,309 0,001055 293 -6,85421 -2,27302629 -1,174414 254 39 13,31 0,61
0,137 0,137 0,000393 349 -7,84170 -1,98777435 -1,98777435 350 -1 0,43 -0,02
0,137 0,275 0,000808 340 -7,12095 -1,98777435 -1,29098418 298 42 12,38 0,66
0,137 0,412 0,001168 353 -6,75246 -1,98777435 -0,88673193 272 81 22,97 1,28
0,021 0,021 0,000077 273 -9,47171 -3,86323284 -3,86323284 223 49 18,07 0,78
0,021 0,041 0,000208 197 -8,47797 -3,86323284 -3,19418321 192 6 2,83 0,09
0,021 0,062 0,000392 158 -7,84425 -3,86323284 -2,78062089 174 -16 10,10 -0,25
0,034 0,034 0,000112 304 -9,09701 -3,38139475 -3,38139475 251 53 17,40 0,83
0,034 0,069 0,000401 172 -7,82155 -3,38139475 -2,67364877 213 -41 23,82 -0,65
0,034 0,103 0,000634 162 -7,36346 -3,38139475 -2,27302629 194 -32 19,59 -0,50
0,051 0,051 0,000199 256 -8,52221 -2,97592965 -2,97592965 276 -20 7,82 -0,32
0,051 0,103 0,000518 199 -7,56554 -2,97592965 -2,27302629 235 -36 18,21 -0,57
0,051 0,155 0,000835 186 -7,08808 -2,97592965 -1,86433016 214 -28 15,25 -0,45
0,069 0,069 0,000254 272 -8,27818 -2,67364877 -2,67364877 297 -25 9,36 -0,40
0,069 0,137 0,000664 206 -7,31723 -2,67364877 -1,98777435 254 -47 22,95 -0,75
0,069 0,206 0,000906 227 -7,00647 -2,67364877 -1,57987911 231 -4 1,57 -0,06
0,103 0,103 0,000358 288 -7,93498 -2,27302629 -2,27302629 327 -39 13,65 -0,62
0,103 0,206 0,000764 270 -7,17694 -2,27302629 -1,57987911 279 -9 3,38 -0,14
0,103 0,309 0,001099 281 -6,81335 -2,27302629 -1,174414 254 27 9,69 0,43
0,137 0,137 0,000415 330 -7,78723 -1,98777435 -1,98777435 350 -20 6,05 -0,31
0,137 0,275 0,000825 333 -7,10013 -1,98777435 -1,29098418 298 35 10,54 0,55
0,137 0,412 0,001134 363 -6,78200 -1,98777435 -0,88673193 272 92 25,21 1,44
0,021 0,021 0,000058 362 -9,75507 -3,86323284 -3,86323284 223 139 38,29 2,19
0,021 0,041 0,000171 240 -8,67385 -3,86323284 -3,19418321 192 48 20,11 0,76
0,021 0,062 0,000308 201 -8,08541 -3,86323284 -2,78062089 174 27 13,49 0,43
0,034 0,034 0,000095 358 -9,26163 -3,38139475 -3,38139475 251 107 29,94 1,69
0,034 0,069 0,000326 212 -8,02861 -3,38139475 -2,67364877 213 -1 0,66 -0,02
0,034 0,103 0,00055 187 -7,50559 -3,38139475 -2,27302629 194 -7 3,74 -0,11
0,051 0,051 0,000146 349 -8,83190 -2,97592965 -2,97592965 276 73 20,89 1,15
0,051 0,103 0,000473 218 -7,65642 -2,97592965 -2,27302629 235 -17 7,94 -0,27
0,051 0,155 0,000785 197 -7,14983 -2,97592965 -1,86433016 214 -16 8,35 -0,26
0,069 0,069 0,000208 332 -8,47797 -2,67364877 -2,67364877 297 35 10,45 0,55
0,069 0,137 0,000657 209 -7,32783 -2,67364877 -1,98777435 254 -45 21,65 -0,71
0,069 0,206 0,000868 237 -7,04932 -2,67364877 -1,57987911 231 6 2,69 0,10
0,103 0,103 0,000346 298 -7,96907 -2,27302629 -2,27302629 327 -29 9,84 -0,46
0,103 0,206 0,000734 281 -7,21700 -2,27302629 -1,57987911 279 2 0,68 0,03
0,103 0,309 0,001032 299 -6,87626 -2,27302629 -1,174414 254 46 15,20 0,72
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[image: alt]0,137 0,137 0,000364 376 -7,91836 -1,98777435 -1,98777435 350 26 6,98 0,41
0,137 0,275 0,000761 361 -7,18088 -1,98777435 -1,29098418 298 63 17,48 1,00
0,137 0,412 0,001118 369 -6,79621 -1,98777435 -0,88673193 272 97 26,27 1,53
0,021 0,021 0,000078 269 -9,45880 -3,86323284 -3,86323284 223 46 17,01 0,72
0,021 0,041 0,000195 210 -8,54251 -3,86323284 -3,19418321 192 19 8,90 0,30
0,021 0,062 0,000397 156 -7,83157 -3,86323284 -2,78062089 174 -18 11,51 -0,28
0,034 0,034 0,00015 227 -8,80488 -3,38139475 -3,38139475 251 -24 10,63 -0,38
0,034 0,069 0,000378 183 -7,88062 -3,38139475 -2,67364877 213 -31 16,72 -0,48
0,034 0,103 0,00058 178 -7,45248 -3,38139475 -2,27302629 194 -17 9,40 -0,26
0,051 0,051 0,000203 251 -8,50230 -2,97592965 -2,97592965 276 -25 9,99 -0,40
0,051 0,103 0,000533 193 -7,53699 -2,97592965 -2,27302629 235 -42 21,63 -0,66
0,051 0,155 0,00081 191 -7,11848 -2,97592965 -1,86433016 214 -23 11,80 -0,36
0,069 0,069 0,000274 252 -8,20238 -2,67364877 -2,67364877 297 -45 17,97 -0,71
0,069 0,137 0,00068 201 -7,29342 -2,67364877 -1,98777435 254 -52 25,91 -0,82
0,069 0,206 0,0009 229 -7,01312 -2,67364877 -1,57987911 231 -2 0,90 -0,03
0,103 0,103 0,000363 284 -7,92111 -2,27302629 -2,27302629 327 -43 15,24 -0,68
0,103 0,206 0,000741 278 -7,20751 -2,27302629 -1,57987911 279 -1 0,27 -0,01
0,103 0,309 0,000958 323 -6,95066 -2,27302629 -1,174414 254 69 21,28 1,08
0,137 0,137 0,000423 324 -7,76814 -1,98777435 -1,98777435 350 -26 8,09 -0,41
0,137 0,275 0,00081 340 -7,11848 -1,98777435 -1,29098418 298 41 12,16 0,65
0,137 0,412 0,001135 363 -6,78112 -1,98777435 -0,88673193 272 91 25,15 1,44
0,021 0,021 0,000076 276 -9,48478 -3,86323284 -3,86323284 223 53 19,14 0,83
0,021 0,041 0,000257 160 -8,26643 -3,86323284 -3,19418321 192 -32 20,06 -0,50
0,021 0,062 0,000409 152 -7,80180 -3,86323284 -2,78062089 174 -23 14,88 -0,36
0,034 0,034 0,000155 219 -8,77209 -3,38139475 -3,38139475 251 -31 14,32 -0,50
0,034 0,069 0,000391 176 -7,84680 -3,38139475 -2,67364877 213 -37 20,73 -0,58
0,034 0,103 0,000668 154 -7,31122 -3,38139475 -2,27302629 194 -40 26,00 -0,63
0,051 0,051 0,000215 237 -8,44487 -2,97592965 -2,97592965 276 -39 16,49 -0,62
0,051 0,103 0,000544 189 -7,51656 -2,97592965 -2,27302629 235 -46 24,14 -0,72
0,051 0,155 0,000898 173 -7,01534 -2,97592965 -1,86433016 214 -41 23,94 -0,65
0,069 0,069 0,000262 263 -8,24717 -2,67364877 -2,67364877 297 -34 12,80 -0,53
0,069 0,137 0,000697 197 -7,26873 -2,67364877 -1,98777435 254 -57 29,06 -0,90
0,069 0,206 0,000879 234 -7,03673 -2,67364877 -1,57987911 231 3 1,46 0,05
0,103 0,103 0,000377 273 -7,88327 -2,27302629 -2,27302629 327 -54 19,68 -0,85
0,103 0,206 0,000787 262 -7,14728 -2,27302629 -1,57987911 279 -17 6,49 -0,27
0,103 0,309 0,001078 287 -6,83265 -2,27302629 -1,174414 254 33 11,42 0,52
0,137 0,137 0,000415 330 -7,78723 -1,98777435 -1,98777435 350 -20 6,05 -0,31
0,137 0,275 0,000831 331 -7,09288 -1,98777435 -1,29098418 298 33 9,89 0,52
0,137 0,412 0,001226 336 -6,70400 -1,98777435 -0,88673193 272 64 19,15 1,01
0,021 0,021 0,000083 253 -9,39667 -3,86323284 -3,86323284 223 30 11,69 0,47
0,021 0,041 0,000212 193 -8,45892 -3,86323284 -3,19418321 192 2 0,96 0,03
0,021 0,062 0,000383 162 -7,86748 -3,86323284 -2,78062089 174 -12 7,58 -0,19
0,034 0,034 0,000137 248 -8,89553 -3,38139475 -3,38139475 251 -3 1,04 -0,04
0,034 0,069 0,000343 201 -7,97778 -3,38139475 -2,67364877 213 -12 5,91 -0,19
0,034 0,103 0,000605 170 -7,41028 -3,38139475 -2,27302629 194 -24 14,12 -0,38
0,051 0,051 0,000209 244 -8,47318 -2,97592965 -2,97592965 276 -32 13,24 -0,51
0,051 0,103 0,000569 181 -7,47163 -2,97592965 -2,27302629 235 -54 29,84 -0,85
0,051 0,155 0,00084 185 -7,08211 -2,97592965 -1,86433016 214 -29 15,94 -0,46
0,069 0,069 0,000301 229 -8,10840 -2,67364877 -2,67364877 297 -68 29,59 -1,07
0,069 0,137 0,000641 214 -7,35248 -2,67364877 -1,98777435 254 -40 18,69 -0,63
0,069 0,206 0,000905 228 -7,00758 -2,67364877 -1,57987911 231 -3 1,46 -0,05
0,103 0,103 0,000386 267 -7,85967 -2,27302629 -2,27302629 327 -60 22,54 -0,95
0,103 0,206 0,000834 247 -7,08928 -2,27302629 -1,57987911 279 -32 12,85 -0,50
0,103 0,309 0,001067 290 -6,84290 -2,27302629 -1,174414 254 36 12,32 0,56
0,137 0,137 0,000428 320 -7,75639 -1,98777435 -1,98777435 350 -30 9,37 -0,47
0,137 0,275 0,000868 317 -7,04932 -1,98777435 -1,29098418 298 19 5,88 0,29
0,137 0,412 0,001181 349 -6,74139 -1,98777435 -0,88673193 272 77 22,12 1,22
0,021 0,021 0,000058 362 -9,75507 -3,86323284 -3,86323284 223 139 38,29 2,19
0,021 0,041 0,000165 248 -8,70957 -3,86323284 -3,19418321 192 57 22,92 0,90
0,021 0,062 0,000326 190 -8,02861 -3,86323284 -2,78062089 174 16 8,43 0,25
0,034 0,034 0,0001 340 -9,21034 -3,38139475 -3,38139475 251 89 26,25 1,41
0,034 0,069 0,00033 209 -8,01642 -3,38139475 -2,67364877 213 -4 1,90 -0,06
0,034 0,103 0,000503 205 -7,59492 -3,38139475 -2,27302629 194 10 5,12 0,17
0,051 0,051 0,000207 246 -8,48279 -2,97592965 -2,97592965 276 -30 12,16 -0,47
0,051 0,103 0,000463 222 -7,67778 -2,97592965 -2,27302629 235 -13 5,65 -0,20
0,051 0,155 0,000744 208 -7,20347 -2,97592965 -1,86433016 214 -6 2,69 -0,09
0,069 0,069 0,000277 249 -8,19149 -2,67364877 -2,67364877 297 -48 19,26 -0,76
0,069 0,137 0,000622 220 -7,38257 -2,67364877 -1,98777435 254 -33 15,17 -0,53
0,069 0,206 0,000905 228 -7,00758 -2,67364877 -1,57987911 231 -3 1,46 -0,05
0,103 0,103 0,000361 285 -7,92663 -2,27302629 -2,27302629 327 -42 14,60 -0,66
0,103 0,206 0,000756 272 -7,18747 -2,27302629 -1,57987911 279 -6 2,30 -0,10
0,103 0,309 0,001018 304 -6,88992 -2,27302629 -1,174414 254 50 16,35 0,78
0,137 0,137 0,000412 333 -7,79449 -1,98777435 -1,98777435 350 -18 5,28 -0,28
0,137 0,275 0,000817 337 -7,10987 -1,98777435 -1,29098418 298 38 11,41 0,61
0,137 0,412 0,00112 368 -6,79443 -1,98777435 -0,88673193 272 96 26,14 1,52
0,021 0,021 0,000054 389 -9,82653 -3,86323284 -3,86323284 223 165 42,55 2,61
0,021 0,041 0,000151 272 -8,79823 -3,86323284 -3,19418321 192 80 29,46 1,26
0,021 0,062 0,000295 210 -8,12854 -3,86323284 -2,78062089 174 36 17,14 0,57
0,034 0,034 0,000099 343 -9,22039 -3,38139475 -3,38139475 251 93 26,98 1,46
0,034 0,069 0,000313 220 -8,06931 -3,38139475 -2,67364877 213 7 3,35 0,12
0,034 0,103 0,000519 198 -7,56361 -3,38139475 -2,27302629 194 4 2,10 0,07
0,051 0,051 0,000169 302 -8,68561 -2,97592965 -2,97592965 276 25 8,43 0,40
0,051 0,103 0,000438 235 -7,73329 -2,97592965 -2,27302629 235 0 0,05 0,00
0,051 0,155 0,0007 221 -7,26443 -2,97592965 -1,86433016 214 7 3,38 0,12
0,069 0,069 0,000196 352 -8,53740 -2,67364877 -2,67364877 297 55 15,62 0,87
0,069 0,137 0,000569 241 -7,47163 -2,67364877 -1,98777435 254 -13 5,36 -0,20
0,069 0,206 0,000881 234 -7,03445 -2,67364877 -1,57987911 231 3 1,23 0,05
0,103 0,103 0,000312 330 -8,07251 -2,27302629 -2,27302629 327 3 0,95 0,05
0,103 0,206 0,000651 316 -7,33700 -2,27302629 -1,57987911 279 38 11,91 0,59
0,103 0,309 0,000983 314 -6,92490 -2,27302629 -1,174414 254 60 19,23 0,95
0,137 0,137 0,000341 402 -7,98363 -1,98777435 -1,98777435 350 52 12,86 0,81
0,137 0,275 0,000748 368 -7,19811 -1,98777435 -1,29098418 298 69 18,89 1,09
0,137 0,412 0,000948 435 -6,96116 -1,98777435 -0,88673193 272 163 37,48 2,57
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,3776134
"Amostra" :  MMMRJ b1 -0,4953663
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DADOS DO ENSAIO TRIAXIAL DINÂMICO 589 0,4954 -0,2584
V
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LN V
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LN V
d
M
R
 Calculado 
(kgf/cm2)
ERRO
(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,021 0,000056 375 -9,79016 -3,86323284 -3,86323284 236 139 37,18 1,84
0,021 0,041 0,000147 279 -8,82508 -3,86323284 -3,19418321 198 81 28,94 1,07
0,021 0,062 0,000267 232 -8,22826 -3,86323284 -2,78062089 178 54 23,30 0,71
0,034 0,034 0,000094 362 -9,27222 -3,38139475 -3,38139475 264 98 26,99 1,29
0,034 0,069 0,000278 248 -8,18789 -3,38139475 -2,67364877 220 28 11,38 0,37
0,034 0,103 0,000496 208 -7,60893 -3,38139475 -2,27302629 198 9 4,50 0,12
0,051 0,051 0,000149 342 -8,81156 -2,97592965 -2,97592965 291 52 15,06 0,68
0,051 0,103 0,000432 238 -7,74708 -2,97592965 -2,27302629 242 -4 1,68 -0,05
0,051 0,155 0,00067 231 -7,30823 -2,97592965 -1,86433016 218 13 5,71 0,17
0,069 0,069 0,000249 277 -8,29806 -2,67364877 -2,67364877 312 -35 12,70 -0,46
0,069 0,137 0,00058 236 -7,45248 -2,67364877 -1,98777435 262 -25 10,75 -0,34
0,069 0,206 0,000858 240 -7,06091 -2,67364877 -1,57987911 235 5 1,94 0,06
0,103 0,103 0,000326 316 -8,02861 -2,27302629 -2,27302629 343 -27 8,69 -0,36
0,103 0,206 0,0007 294 -7,26443 -2,27302629 -1,57987911 287 7 2,44 0,09
0,103 0,309 0,000971 318 -6,93718 -2,27302629 -1,174414 259 60 18,75 0,79
0,137 0,137 0,000378 362 -7,88062 -1,98777435 -1,98777435 367 -5 1,38 -0,07
0,137 0,275 0,000757 363 -7,18615 -1,98777435 -1,29098418 307 56 15,52 0,74
0,137 0,412 0,001148 359 -6,76973 -1,98777435 -0,88673193 276 82 22,97 1,09
0,021 0,021 0,000074 284 -9,51145 -3,86323284 -3,86323284 236 48 16,98 0,64
0,021 0,041 0,000216 190 -8,44023 -3,86323284 -3,19418321 198 -8 4,41 -0,11
0,021 0,062 0,000374 166 -7,89125 -3,86323284 -2,78062089 178 -12 7,44 -0,16
0,034 0,034 0,000125 272 -8,98720 -3,38139475 -3,38139475 264 8 2,91 0,10
0,034 0,069 0,000385 179 -7,86227 -3,38139475 -2,67364877 220 -41 22,73 -0,54
0,034 0,103 0,000641 161 -7,35248 -3,38139475 -2,27302629 198 -38 23,42 -0,50
0,051 0,051 0,000192 266 -8,55802 -2,97592965 -2,97592965 291 -25 9,45 -0,33
0,051 0,103 0,000538 191 -7,52765 -2,97592965 -2,27302629 242 -51 26,63 -0,67
0,051 0,155 0,000823 188 -7,10255 -2,97592965 -1,86433016 218 -30 15,83 -0,39
0,069 0,069 0,000285 242 -8,16302 -2,67364877 -2,67364877 312 -70 29,00 -0,93
0,069 0,137 0,000637 215 -7,35874 -2,67364877 -1,98777435 262 -47 21,63 -0,61
0,069 0,206 0,000917 225 -6,99440 -2,67364877 -1,57987911 235 -11 4,80 -0,14
0,103 0,103 0,000351 293 -7,95472 -2,27302629 -2,27302629 343 -50 17,03 -0,66
0,103 0,206 0,000743 277 -7,20481 -2,27302629 -1,57987911 287 -10 3,55 -0,13
0,103 0,309 0,001026 301 -6,88209 -2,27302629 -1,174414 259 43 14,15 0,56
0,137 0,137 0,00038 361 -7,87534 -1,98777435 -1,98777435 367 -7 1,92 -0,09
0,137 0,275 0,000787 349 -7,14728 -1,98777435 -1,29098418 307 43 12,17 0,56
0,137 0,412 0,001137 362 -6,77936 -1,98777435 -0,88673193 276 86 23,71 1,13
0,021 0,021 0,000067 313 -9,61082 -3,86323284 -3,86323284 236 78 24,84 1,03
0,021 0,041 0,000208 197 -8,47797 -3,86323284 -3,19418321 198 -1 0,54 -0,01
0,021 0,062 0,000369 168 -7,90471 -3,86323284 -2,78062089 178 -10 6,00 -0,13
0,034 0,034 0,000128 266 -8,96348 -3,38139475 -3,38139475 264 2 0,58 0,02
0,034 0,069 0,000374 184 -7,89125 -3,38139475 -2,67364877 220 -35 19,22 -0,47
0,034 0,103 0,000556 185 -7,49474 -3,38139475 -2,27302629 198 -13 7,06 -0,17
0,051 0,051 0,000182 280 -8,61150 -2,97592965 -2,97592965 291 -11 3,75 -0,14
0,051 0,103 0,000527 195 -7,54831 -2,97592965 -2,27302629 242 -47 24,04 -0,62
0,051 0,155 0,000739 210 -7,21021 -2,97592965 -1,86433016 218 -8 4,00 -0,11
0,069 0,069 0,000244 283 -8,31834 -2,67364877 -2,67364877 312 -30 10,44 -0,39
0,069 0,137 0,000633 216 -7,36504 -2,67364877 -1,98777435 262 -45 20,87 -0,60
0,069 0,206 0,000881 234 -7,03445 -2,67364877 -1,57987911 235 -2 0,68 -0,02
0,103 0,103 0,000325 317 -8,03169 -2,27302629 -2,27302629 343 -26 8,36 -0,35
0,103 0,206 0,000694 297 -7,27304 -2,27302629 -1,57987911 287 10 3,28 0,13
0,103 0,309 0,000957 323 -6,95171 -2,27302629 -1,174414 259 64 19,93 0,85
0,137 0,137 0,000386 355 -7,85967 -1,98777435 -1,98777435 367 -13 3,53 -0,17
0,137 0,275 0,000736 374 -7,21428 -1,98777435 -1,29098418 307 67 17,86 0,88
0,137 0,412 0,001055 391 -6,85421 -1,98777435 -0,88673193 276 114 29,21 1,51
0,021 0,021 0,000071 296 -9,55283 -3,86323284 -3,86323284 236 60 20,35 0,79
0,021 0,041 0,000205 200 -8,49250 -3,86323284 -3,19418321 198 2 0,91 0,02
0,021 0,062 0,000366 169 -7,91288 -3,86323284 -2,78062089 178 -9 5,14 -0,11
0,034 0,034 0,000114 298 -9,07931 -3,38139475 -3,38139475 264 34 11,45 0,45
0,034 0,069 0,000361 191 -7,92663 -3,38139475 -2,67364877 220 -29 15,08 -0,38
0,034 0,103 0,000604 171 -7,41194 -3,38139475 -2,27302629 198 -28 16,30 -0,37
0,051 0,051 0,000175 291 -8,65072 -2,97592965 -2,97592965 291 1 0,24 0,01
0,051 0,103 0,000513 201 -7,57523 -2,97592965 -2,27302629 242 -42 20,75 -0,55
0,051 0,155 0,000826 188 -7,09892 -2,97592965 -1,86433016 218 -30 16,25 -0,40
0,069 0,069 0,000222 311 -8,41283 -2,67364877 -2,67364877 312 -2 0,48 -0,02
0,069 0,137 0,000652 210 -7,33547 -2,67364877 -1,98777435 262 -51 24,49 -0,68
0,069 0,206 0,000884 233 -7,03105 -2,67364877 -1,57987911 235 -2 1,03 -0,03
0,103 0,103 0,000338 305 -7,99246 -2,27302629 -2,27302629 343 -39 12,69 -0,51
0,103 0,206 0,000742 278 -7,20616 -2,27302629 -1,57987911 287 -9 3,41 -0,13
0,103 0,309 0,000971 318 -6,93718 -2,27302629 -1,174414 259 60 18,75 0,79
0,137 0,137 0,000381 360 -7,87271 -1,98777435 -1,98777435 367 -8 2,18 -0,10
0,137 0,275 0,000781 352 -7,15494 -1,98777435 -1,29098418 307 45 12,84 0,60
0,137 0,412 0,001089 378 -6,82250 -1,98777435 -0,88673193 276 102 26,93 1,35
0,021 0,021 0,000076 276 -9,48478 -3,86323284 -3,86323284 236 41 14,74 0,54
0,021 0,041 0,000206 199 -8,48763 -3,86323284 -3,19418321 198 1 0,42 0,01
0,021 0,062 0,000359 173 -7,93219 -3,86323284 -2,78062089 178 -5 3,13 -0,07
0,034 0,034 0,000147 231 -8,82508 -3,38139475 -3,38139475 264 -33 14,18 -0,43
0,034 0,069 0,000369 187 -7,90471 -3,38139475 -2,67364877 220 -33 17,63 -0,44
0,034 0,103 0,000595 173 -7,42695 -3,38139475 -2,27302629 198 -25 14,57 -0,33
0,051 0,051 0,000186 274 -8,58976 -2,97592965 -2,97592965 291 -17 6,03 -0,22
0,051 0,103 0,00052 198 -7,56168 -2,97592965 -2,27302629 242 -44 22,40 -0,59
0,051 0,155 0,000814 190 -7,11355 -2,97592965 -1,86433016 218 -28 14,56 -0,37
0,069 0,069 0,000244 283 -8,31834 -2,67364877 -2,67364877 312 -30 10,44 -0,39
0,069 0,137 0,000618 222 -7,38902 -2,67364877 -1,98777435 262 -40 18,00 -0,53
0,069 0,206 0,000926 222 -6,98464 -2,67364877 -1,57987911 235 -13 5,83 -0,17
0,103 0,103 0,000341 302 -7,98363 -2,27302629 -2,27302629 343 -41 13,69 -0,55
0,103 0,206 0,00077 268 -7,16912 -2,27302629 -1,57987911 287 -20 7,32 -0,26
0,103 0,309 0,001081 286 -6,82987 -2,27302629 -1,174414 259 27 9,55 0,36
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[image: alt]0,137 0,137 0,000395 347 -7,83662 -1,98777435 -1,98777435 367 -21 5,94 -0,27
0,137 0,275 0,00081 340 -7,11848 -1,98777435 -1,29098418 307 33 9,61 0,43
0,137 0,412 0,001171 352 -6,74990 -1,98777435 -0,88673193 276 75 21,42 1,00
0,021 0,021 0,000061 344 -9,70464 -3,86323284 -3,86323284 236 109 31,57 1,44
0,021 0,041 0,000183 224 -8,60602 -3,86323284 -3,19418321 198 26 11,54 0,34
0,021 0,062 0,000333 186 -8,00737 -3,86323284 -2,78062089 178 8 4,34 0,11
0,034 0,034 0,000105 324 -9,16155 -3,38139475 -3,38139475 264 60 18,44 0,79
0,034 0,069 0,00034 203 -7,98656 -3,38139475 -2,67364877 220 -17 8,38 -0,22
0,034 0,103 0,000593 174 -7,43032 -3,38139475 -2,27302629 198 -25 14,18 -0,33
0,051 0,051 0,000176 290 -8,64503 -2,97592965 -2,97592965 291 -1 0,33 -0,01
0,051 0,103 0,000515 200 -7,57134 -2,97592965 -2,27302629 242 -42 21,22 -0,56
0,051 0,155 0,000835 186 -7,08808 -2,97592965 -1,86433016 218 -33 17,52 -0,43
0,069 0,069 0,000235 294 -8,35593 -2,67364877 -2,67364877 312 -19 6,37 -0,25
0,069 0,137 0,000641 214 -7,35248 -2,67364877 -1,98777435 262 -48 22,39 -0,63
0,069 0,206 0,000952 216 -6,95695 -2,67364877 -1,57987911 235 -19 8,80 -0,25
0,103 0,103 0,000346 298 -7,96907 -2,27302629 -2,27302629 343 -46 15,36 -0,60
0,103 0,206 0,000779 264 -7,15750 -2,27302629 -1,57987911 287 -23 8,57 -0,30
0,103 0,309 0,001069 289 -6,84103 -2,27302629 -1,174414 259 31 10,55 0,40
0,137 0,137 0,000394 348 -7,83916 -1,98777435 -1,98777435 367 -20 5,67 -0,26
0,137 0,275 0,000816 337 -7,11110 -1,98777435 -1,29098418 307 30 8,94 0,40
0,137 0,412 0,001189 347 -6,73464 -1,98777435 -0,88673193 276 70 20,22 0,93
0,021 0,021 0,00009 233 -9,31570 -3,86323284 -3,86323284 236 -2 0,97 -0,03
0,021 0,041 0,000262 156 -8,24717 -3,86323284 -3,19418321 198 -42 26,65 -0,55
0,021 0,062 0,000438 142 -7,73329 -3,86323284 -2,78062089 178 -37 25,82 -0,48
0,034 0,034 0,000164 207 -8,71564 -3,38139475 -3,38139475 264 -57 27,38 -0,75
0,034 0,069 0,000418 165 -7,78003 -3,38139475 -2,67364877 220 -55 33,25 -0,72
0,034 0,103 0,00064 161 -7,35404 -3,38139475 -2,27302629 198 -37 23,23 -0,49
0,051 0,051 0,000212 241 -8,45892 -2,97592965 -2,97592965 291 -50 20,85 -0,66
0,051 0,103 0,000551 187 -7,50378 -2,97592965 -2,27302629 242 -56 29,69 -0,73
0,051 0,155 0,000841 184 -7,08092 -2,97592965 -1,86433016 218 -34 18,36 -0,45
0,069 0,069 0,000263 262 -8,24336 -2,67364877 -2,67364877 312 -50 19,04 -0,66
0,069 0,137 0,000665 206 -7,31572 -2,67364877 -1,98777435 262 -56 26,98 -0,73
0,069 0,206 0,00095 217 -6,95905 -2,67364877 -1,57987911 235 -19 8,57 -0,25
0,103 0,103 0,000371 278 -7,89931 -2,27302629 -2,27302629 343 -66 23,70 -0,87
0,103 0,206 0,000777 265 -7,16007 -2,27302629 -1,57987911 287 -22 8,29 -0,29
0,103 0,309 0,001074 288 -6,83637 -2,27302629 -1,174414 259 29 10,14 0,39
0,137 0,137 0,000398 344 -7,82906 -1,98777435 -1,98777435 367 -23 6,74 -0,31
0,137 0,275 0,000825 333 -7,10013 -1,98777435 -1,29098418 307 26 7,93 0,35
0,137 0,412 0,00118 349 -6,74224 -1,98777435 -0,88673193 276 73 20,82 0,96
0,021 0,021 0,000031 677 -10,38152 -3,86323284 -3,86323284 236 442 65,22 5,83
0,021 0,041 0,000105 390 -9,16155 -3,86323284 -3,19418321 198 192 49,24 2,54
0,021 0,062 0,000234 265 -8,36019 -3,86323284 -2,78062089 178 87 32,78 1,15
0,034 0,034 0,000065 523 -9,64112 -3,38139475 -3,38139475 264 259 49,51 3,42
0,034 0,069 0,000254 272 -8,27818 -3,38139475 -2,67364877 220 52 19,03 0,68
0,034 0,103 0,000456 226 -7,69302 -3,38139475 -2,27302629 198 28 12,20 0,36
0,051 0,051 0,000129 395 -8,95570 -2,97592965 -2,97592965 291 105 26,46 1,38
0,051 0,103 0,000413 249 -7,79206 -2,97592965 -2,27302629 242 7 2,79 0,09
0,051 0,155 0,000679 228 -7,29489 -2,97592965 -1,86433016 218 10 4,44 0,13
0,069 0,069 0,000186 371 -8,58976 -2,67364877 -2,67364877 312 59 15,81 0,77
0,069 0,137 0,00054 254 -7,52394 -2,67364877 -1,98777435 262 -8 3,11 -0,10
0,069 0,206 0,000831 248 -7,09288 -2,67364877 -1,57987911 235 12 5,03 0,16
0,103 0,103 0,000293 352 -8,13534 -2,27302629 -2,27302629 343 8 2,31 0,11
0,103 0,206 0,000664 310 -7,31723 -2,27302629 -1,57987911 287 23 7,46 0,31
0,103 0,309 0,000934 331 -6,97603 -2,27302629 -1,174414 259 72 21,85 0,95
0,137 0,137 0,000335 409 -8,00138 -1,98777435 -1,98777435 367 42 10,15 0,55
0,137 0,275 0,000716 384 -7,24183 -1,98777435 -1,29098418 307 77 20,10 1,02
0,137 0,412 0,001074 384 -6,83637 -1,98777435 -0,88673193 276 107 27,93 1,42
0,021 0,021 0,000077 273 -9,47171 -3,86323284 -3,86323284 236 37 13,62 0,49
0,021 0,041 0,000211 194 -8,46365 -3,86323284 -3,19418321 198 -4 2,00 -0,05
0,021 0,062 0,000378 164 -7,88062 -3,86323284 -2,78062089 178 -14 8,59 -0,19
0,034 0,034 0,000137 248 -8,89553 -3,38139475 -3,38139475 264 -16 6,41 -0,21
0,034 0,069 0,000375 184 -7,88858 -3,38139475 -2,67364877 220 -36 19,54 -0,47
0,034 0,103 0,000611 169 -7,40041 -3,38139475 -2,27302629 198 -30 17,65 -0,39
0,051 0,051 0,000207 246 -8,48279 -2,97592965 -2,97592965 291 -44 18,00 -0,59
0,051 0,103 0,000539 191 -7,52579 -2,97592965 -2,27302629 242 -51 26,87 -0,68
0,051 0,155 0,000818 189 -7,10865 -2,97592965 -1,86433016 218 -29 15,12 -0,38
0,069 0,069 0,000265 260 -8,23578 -2,67364877 -2,67364877 312 -52 19,95 -0,69
0,069 0,137 0,000653 210 -7,33393 -2,67364877 -1,98777435 262 -52 24,69 -0,68
0,069 0,206 0,000932 221 -6,97818 -2,67364877 -1,57987911 235 -14 6,51 -0,19
0,103 0,103 0,000379 272 -7,87797 -2,27302629 -2,27302629 343 -72 26,36 -0,95
0,103 0,206 0,000783 263 -7,15238 -2,27302629 -1,57987911 287 -24 9,13 -0,32
0,103 0,309 0,001095 282 -6,81700 -2,27302629 -1,174414 259 24 8,38 0,31
0,137 0,137 0,000407 337 -7,80670 -1,98777435 -1,98777435 367 -31 9,16 -0,41
0,137 0,275 0,000856 321 -7,06324 -1,98777435 -1,29098418 307 14 4,47 0,19
0,137 0,412 0,001213 340 -6,71466 -1,98777435 -0,88673193 276 63 18,61 0,83
0,021 0,021 0,000082 256 -9,40879 -3,86323284 -3,86323284 236 21 8,01 0,27
0,021 0,041 0,000235 174 -8,35593 -3,86323284 -3,19418321 198 -24 13,60 -0,31
0,021 0,062 0,000415 149 -7,78723 -3,86323284 -2,78062089 178 -29 19,21 -0,38
0,034 0,034 0,000137 248 -8,89553 -3,38139475 -3,38139475 264 -16 6,41 -0,21
0,034 0,069 0,0004 173 -7,82405 -3,38139475 -2,67364877 220 -47 27,51 -0,63
0,034 0,103 0,000636 162 -7,36031 -3,38139475 -2,27302629 198 -36 22,46 -0,48
0,051 0,051 0,000203 251 -8,50230 -2,97592965 -2,97592965 291 -39 15,72 -0,52
0,051 0,103 0,00054 191 -7,52394 -2,97592965 -2,27302629 242 -52 27,10 -0,68
0,051 0,155 0,000825 188 -7,10013 -2,97592965 -1,86433016 218 -30 16,11 -0,40
0,069 0,069 0,000255 271 -8,27425 -2,67364877 -2,67364877 312 -42 15,42 -0,55
0,069 0,137 0,00065 211 -7,33854 -2,67364877 -1,98777435 262 -51 24,11 -0,67
0,069 0,206 0,000916 225 -6,99549 -2,67364877 -1,57987911 235 -11 4,68 -0,14
0,103 0,103 0,000366 281 -7,91288 -2,27302629 -2,27302629 343 -62 22,03 -0,82
0,103 0,206 0,000741 278 -7,20751 -2,27302629 -1,57987911 287 -9 3,27 -0,12
0,103 0,309 0,001013 305 -6,89484 -2,27302629 -1,174414 259 46 15,24 0,61
0,137 0,137 0,000384 357 -7,86487 -1,98777435 -1,98777435 367 -11 2,99 -0,14
0,137 0,275 0,000801 343 -7,12965 -1,98777435 -1,29098418 307 36 10,61 0,48
0,137 0,412 0,001132 364 -6,78377 -1,98777435 -0,88673193 276 88 24,04 1,16
Desv. Padrão 75,72653386 Média 14,5130
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,3192477
"Amostra" :  MIIRJ b1 -0,465651
b2 1,25719451
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DADOS DO ENSAIO TRIAXIAL DINÂMICO 555 0,4657 -0,2572
V

 (kgf/cm2) V
d
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a
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 (kgf/cm2) LN H
a
LN V
3
LN V
d
M
R
 Calculado 
(kgf/cm2)
ERRO
(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,021 0,000066 318 -9,62586 -3,86323284 -3,86323284 248 70 22,02 0,82
0,021 0,041 0,000178 230 -8,63373 -3,86323284 -3,19418321 209 21 9,31 0,25
0,021 0,062 0,00029 214 -8,14563 -3,86323284 -2,78062089 188 26 12,15 0,30
0,034 0,034 0,000106 321 -9,15207 -3,38139475 -3,38139475 274 46 14,47 0,54
0,034 0,069 0,000316 218 -8,05977 -3,38139475 -2,67364877 229 -10 4,73 -0,12
0,034 0,103 0,000516 200 -7,56940 -3,38139475 -2,27302629 206 -7 3,35 -0,08
0,051 0,051 0,00019 268 -8,56849 -2,97592965 -2,97592965 299 -30 11,22 -0,35
0,051 0,103 0,000468 220 -7,66704 -2,97592965 -2,27302629 249 -29 13,21 -0,34
0,051 0,155 0,000749 207 -7,19677 -2,97592965 -1,86433016 224 -17 8,39 -0,20
0,069 0,069 0,000275 251 -8,19874 -2,67364877 -2,67364877 318 -67 26,72 -0,79
0,069 0,137 0,000618 222 -7,38902 -2,67364877 -1,98777435 267 -45 20,23 -0,53
0,069 0,206 0,000901 229 -7,01201 -2,67364877 -1,57987911 240 -11 4,97 -0,13
0,103 0,103 0,00037 278 -7,90201 -2,27302629 -2,27302629 346 -67 24,16 -0,79
0,103 0,206 0,000698 295 -7,26729 -2,27302629 -1,57987911 289 6 2,01 0,07
0,103 0,309 0,001029 300 -6,87917 -2,27302629 -1,174414 261 40 13,23 0,47
0,137 0,137 0,000405 338 -7,81162 -1,98777435 -1,98777435 367 -29 8,44 -0,34
0,137 0,275 0,000793 347 -7,13969 -1,98777435 -1,29098418 307 40 11,58 0,47
0,137 0,412 0,001183 348 -6,73970 -1,98777435 -0,88673193 276 72 20,65 0,84
0,021 0,021 0,000079 266 -9,44606 -3,86323284 -3,86323284 248 18 6,66 0,21
0,021 0,041 0,00021 195 -8,46840 -3,86323284 -3,19418321 209 -14 7,00 -0,16
0,021 0,062 0,000352 176 -7,95188 -3,86323284 -2,78062089 188 -12 6,63 -0,14
0,034 0,034 0,000113 301 -9,08812 -3,38139475 -3,38139475 274 27 8,82 0,31
0,034 0,069 0,000362 191 -7,92387 -3,38139475 -2,67364877 229 -38 19,98 -0,45
0,034 0,103 0,000582 177 -7,44904 -3,38139475 -2,27302629 206 -29 16,57 -0,34
0,051 0,051 0,000206 248 -8,48763 -2,97592965 -2,97592965 299 -51 20,59 -0,60
0,051 0,103 0,000523 197 -7,55593 -2,97592965 -2,27302629 249 -52 26,52 -0,61
0,051 0,155 0,000782 198 -7,15366 -2,97592965 -1,86433016 224 -26 13,16 -0,31
0,069 0,069 0,000245 282 -8,31425 -2,67364877 -2,67364877 318 -36 12,90 -0,43
0,069 0,137 0,000649 211 -7,34008 -2,67364877 -1,98777435 267 -55 26,26 -0,65
0,069 0,206 0,000922 223 -6,98897 -2,67364877 -1,57987911 240 -17 7,41 -0,19
0,103 0,103 0,000357 289 -7,93777 -2,27302629 -2,27302629 346 -57 19,80 -0,67
0,103 0,206 0,000774 266 -7,16394 -2,27302629 -1,57987911 289 -23 8,66 -0,27
0,103 0,309 0,001069 289 -6,84103 -2,27302629 -1,174414 261 28 9,86 0,33
0,137 0,137 0,000396 346 -7,83410 -1,98777435 -1,98777435 367 -21 6,03 -0,24
0,137 0,275 0,000809 340 -7,11971 -1,98777435 -1,29098418 307 33 9,79 0,39
0,137 0,412 0,001188 347 -6,73548 -1,98777435 -0,88673193 276 70 20,31 0,83
0,021 0,021 0,000025 840 -10,59663 -3,86323284 -3,86323284 248 592 70,46 6,95
0,021 0,041 0,000094 436 -9,27222 -3,86323284 -3,19418321 209 227 52,11 2,67
0,021 0,062 0,000199 312 -8,52221 -3,86323284 -2,78062089 188 124 39,72 1,45
0,034 0,034 0,00005 680 -9,90349 -3,38139475 -3,38139475 274 406 59,66 4,76
0,034 0,069 0,000224 308 -8,40386 -3,38139475 -2,67364877 229 79 25,76 0,93
0,034 0,103 0,00042 245 -7,77526 -3,38139475 -2,27302629 206 39 15,88 0,46
0,051 0,051 0,000111 459 -9,10598 -2,97592965 -2,97592965 299 161 35,02 1,89
0,051 0,103 0,00039 264 -7,84936 -2,97592965 -2,27302629 249 15 5,66 0,18
0,051 0,155 0,000657 236 -7,32783 -2,97592965 -1,86433016 224 12 4,92 0,14
0,069 0,069 0,000185 373 -8,59515 -2,67364877 -2,67364877 318 55 14,75 0,65
0,069 0,137 0,000537 255 -7,52951 -2,67364877 -1,98777435 267 -11 4,47 -0,13
0,069 0,206 0,000786 262 -7,14855 -2,67364877 -1,57987911 240 22 8,43 0,26
0,103 0,103 0,000324 318 -8,03477 -2,27302629 -2,27302629 346 -28 8,73 -0,33
0,103 0,206 0,000661 312 -7,32176 -2,27302629 -1,57987911 289 22 7,20 0,26
0,103 0,309 0,000943 328 -6,96644 -2,27302629 -1,174414 261 67 20,48 0,79
0,137 0,137 0,000374 366 -7,89125 -1,98777435 -1,98777435 367 -1 0,14 -0,01
0,137 0,275 0,000725 379 -7,22934 -1,98777435 -1,29098418 307 73 19,16 0,85
0,137 0,412 0,001092 377 -6,81974 -1,98777435 -0,88673193 276 101 26,75 1,18
0,021 0,021 0,000067 313 -9,61082 -3,86323284 -3,86323284 248 65 20,84 0,77
0,021 0,041 0,000201 204 -8,51221 -3,86323284 -3,19418321 209 -5 2,41 -0,06
0,021 0,062 0,000358 173 -7,93498 -3,86323284 -2,78062089 188 -15 8,45 -0,17
0,034 0,034 0,000119 286 -9,03639 -3,38139475 -3,38139475 274 11 3,98 0,13
0,034 0,069 0,000358 193 -7,93498 -3,38139475 -2,67364877 229 -36 18,65 -0,42
0,034 0,103 0,000576 179 -7,45940 -3,38139475 -2,27302629 206 -27 15,37 -0,32
0,051 0,051 0,000176 290 -8,64503 -2,97592965 -2,97592965 299 -9 3,02 -0,10
0,051 0,103 0,000502 205 -7,59691 -2,97592965 -2,27302629 249 -44 21,44 -0,52
0,051 0,155 0,000765 203 -7,17563 -2,97592965 -1,86433016 224 -22 10,70 -0,25
0,069 0,069 0,00024 288 -8,33487 -2,67364877 -2,67364877 318 -30 10,59 -0,36
0,069 0,137 0,000581 236 -7,45076 -2,67364877 -1,98777435 267 -31 13,03 -0,36
0,069 0,206 0,000837 246 -7,08569 -2,67364877 -1,57987911 240 6 2,49 0,07
0,103 0,103 0,000338 305 -7,99246 -2,27302629 -2,27302629 346 -41 13,43 -0,48
0,103 0,206 0,000688 299 -7,28172 -2,27302629 -1,57987911 289 10 3,41 0,12
0,103 0,309 0,000947 326 -6,96221 -2,27302629 -1,174414 261 66 20,14 0,77
0,137 0,137 0,000371 369 -7,89931 -1,98777435 -1,98777435 367 2 0,66 0,03
0,137 0,275 0,000733 375 -7,21836 -1,98777435 -1,29098418 307 69 18,27 0,80
0,137 0,412 0,001055 391 -6,85421 -1,98777435 -0,88673193 276 114 29,23 1,34
0,021 0,021 0,000058 362 -9,75507 -3,86323284 -3,86323284 248 114 31,47 1,34
0,021 0,041 0,000171 240 -8,67385 -3,86323284 -3,19418321 209 31 12,87 0,36
0,021 0,062 0,000308 201 -8,08541 -3,86323284 -2,78062089 188 13 6,70 0,16
0,034 0,034 0,000095 358 -9,26163 -3,38139475 -3,38139475 274 84 23,35 0,98
0,034 0,069 0,000326 212 -8,02861 -3,38139475 -2,67364877 229 -17 8,05 -0,20
0,034 0,103 0,00055 187 -7,50559 -3,38139475 -2,27302629 206 -19 10,16 -0,22
0,051 0,051 0,000146 349 -8,83190 -2,97592965 -2,97592965 299 51 14,54 0,60
0,051 0,103 0,000473 218 -7,65642 -2,97592965 -2,27302629 249 -31 14,42 -0,37
0,051 0,155 0,000785 197 -7,14983 -2,97592965 -1,86433016 224 -27 13,60 -0,32
0,069 0,069 0,000208 332 -8,47797 -2,67364877 -2,67364877 318 14 4,15 0,16
0,069 0,137 0,000657 209 -7,32783 -2,67364877 -1,98777435 267 -58 27,82 -0,68
0,069 0,206 0,000868 237 -7,04932 -2,67364877 -1,57987911 240 -3 1,12 -0,03
0,103 0,103 0,000346 298 -7,96907 -2,27302629 -2,27302629 346 -48 16,11 -0,56
0,103 0,206 0,000734 281 -7,21700 -2,27302629 -1,57987911 289 -9 3,05 -0,10
0,103 0,309 0,001032 299 -6,87626 -2,27302629 -1,174414 261 39 12,98 0,46
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[image: alt]0,137 0,137 0,000364 376 -7,91836 -1,98777435 -1,98777435 367 10 2,54 0,11
0,137 0,275 0,000761 361 -7,18088 -1,98777435 -1,29098418 307 55 15,14 0,64
0,137 0,412 0,001118 369 -6,79621 -1,98777435 -0,88673193 276 92 25,01 1,08
0,021 0,021 0,00008 263 -9,43348 -3,86323284 -3,86323284 248 14 5,48 0,17
0,021 0,041 0,000216 190 -8,44023 -3,86323284 -3,19418321 209 -19 10,05 -0,22
0,021 0,062 0,000378 164 -7,88062 -3,86323284 -2,78062089 188 -24 14,51 -0,28
0,034 0,034 0,000134 254 -8,91767 -3,38139475 -3,38139475 274 -21 8,12 -0,24
0,034 0,069 0,000392 176 -7,84425 -3,38139475 -2,67364877 229 -53 29,92 -0,62
0,034 0,103 0,000606 170 -7,40863 -3,38139475 -2,27302629 206 -36 21,37 -0,43
0,051 0,051 0,0002 255 -8,51719 -2,97592965 -2,97592965 299 -44 17,07 -0,51
0,051 0,103 0,000531 194 -7,54075 -2,97592965 -2,27302629 249 -55 28,45 -0,65
0,051 0,155 0,00081 191 -7,11848 -2,97592965 -1,86433016 224 -33 17,22 -0,39
0,069 0,069 0,000256 270 -8,27033 -2,67364877 -2,67364877 318 -48 17,97 -0,57
0,069 0,137 0,000628 218 -7,37297 -2,67364877 -1,98777435 267 -48 22,18 -0,57
0,069 0,206 0,00092 224 -6,99114 -2,67364877 -1,57987911 240 -16 7,18 -0,19
0,103 0,103 0,000363 284 -7,92111 -2,27302629 -2,27302629 346 -62 21,82 -0,73
0,103 0,206 0,000747 276 -7,19945 -2,27302629 -1,57987911 289 -13 4,87 -0,16
0,103 0,309 0,00104 297 -6,86853 -2,27302629 -1,174414 261 37 12,30 0,43
0,137 0,137 0,000403 340 -7,81657 -1,98777435 -1,98777435 367 -27 7,91 -0,32
0,137 0,275 0,000806 341 -7,12343 -1,98777435 -1,29098418 307 35 10,13 0,41
0,137 0,412 0,001191 346 -6,73296 -1,98777435 -0,88673193 276 70 20,11 0,82
0,021 0,021 0,000077 273 -9,47171 -3,86323284 -3,86323284 248 25 9,02 0,29
0,021 0,041 0,000244 168 -8,31834 -3,86323284 -3,19418321 209 -41 24,32 -0,48
0,021 0,062 0,000376 165 -7,88592 -3,86323284 -2,78062089 188 -23 13,90 -0,27
0,034 0,034 0,000128 266 -8,96348 -3,38139475 -3,38139475 274 -9 3,28 -0,10
0,034 0,069 0,000405 170 -7,81162 -3,38139475 -2,67364877 229 -58 34,23 -0,68
0,034 0,103 0,000609 169 -7,40369 -3,38139475 -2,27302629 206 -37 21,97 -0,44
0,051 0,051 0,000194 263 -8,54765 -2,97592965 -2,97592965 299 -36 13,56 -0,42
0,051 0,103 0,000527 195 -7,54831 -2,97592965 -2,27302629 249 -54 27,49 -0,63
0,051 0,155 0,00081 191 -7,11848 -2,97592965 -1,86433016 224 -33 17,22 -0,39
0,069 0,069 0,000241 286 -8,33071 -2,67364877 -2,67364877 318 -32 11,05 -0,37
0,069 0,137 0,000626 219 -7,37616 -2,67364877 -1,98777435 267 -48 21,79 -0,56
0,069 0,206 0,00092 224 -6,99114 -2,67364877 -1,57987911 240 -16 7,18 -0,19
0,103 0,103 0,000347 297 -7,96619 -2,27302629 -2,27302629 346 -49 16,45 -0,57
0,103 0,206 0,000739 279 -7,21021 -2,27302629 -1,57987911 289 -10 3,75 -0,12
0,103 0,309 0,001003 308 -6,90476 -2,27302629 -1,174414 261 48 15,42 0,56
0,137 0,137 0,000394 348 -7,83916 -1,98777435 -1,98777435 367 -19 5,50 -0,22
0,137 0,275 0,000778 353 -7,15878 -1,98777435 -1,29098418 307 47 13,25 0,55
0,137 0,412 0,001154 357 -6,76452 -1,98777435 -0,88673193 276 81 22,59 0,95
0,021 0,021 0,000093 226 -9,28291 -3,86323284 -3,86323284 248 -22 9,88 -0,26
0,021 0,041 0,000247 166 -8,30612 -3,86323284 -3,19418321 209 -43 25,85 -0,50
0,021 0,062 0,00042 148 -7,77526 -3,86323284 -2,78062089 188 -40 27,23 -0,47
0,034 0,034 0,000155 219 -8,77209 -3,38139475 -3,38139475 274 -55 25,07 -0,65
0,034 0,069 0,000413 167 -7,79206 -3,38139475 -2,67364877 229 -62 36,88 -0,72
0,034 0,103 0,000652 158 -7,33547 -3,38139475 -2,27302629 206 -48 30,59 -0,57
0,051 0,051 0,000219 233 -8,42644 -2,97592965 -2,97592965 299 -66 28,20 -0,77
0,051 0,103 0,000574 179 -7,46288 -2,97592965 -2,27302629 249 -70 38,85 -0,82
0,051 0,155 0,000875 177 -7,04129 -2,97592965 -1,86433016 224 -47 26,62 -0,55
0,069 0,069 0,000285 242 -8,16302 -2,67364877 -2,67364877 318 -76 31,33 -0,89
0,069 0,137 0,000675 203 -7,30080 -2,67364877 -1,98777435 267 -64 31,32 -0,75
0,069 0,206 0,000963 214 -6,94546 -2,67364877 -1,57987911 240 -26 12,19 -0,31
0,103 0,103 0,000388 265 -7,85451 -2,27302629 -2,27302629 346 -80 30,21 -0,94
0,103 0,206 0,000772 267 -7,16653 -2,27302629 -1,57987911 289 -22 8,38 -0,26
0,103 0,309 0,001069 289 -6,84103 -2,27302629 -1,174414 261 28 9,86 0,33
0,137 0,137 0,000417 329 -7,78242 -1,98777435 -1,98777435 367 -38 11,65 -0,45
0,137 0,275 0,000835 329 -7,08808 -1,98777435 -1,29098418 307 23 6,89 0,27
0,137 0,412 0,001196 344 -6,72877 -1,98777435 -0,88673193 276 68 19,78 0,80
0,021 0,021 0,000079 266 -9,44606 -3,86323284 -3,86323284 248 18 6,66 0,21
0,021 0,041 0,000219 187 -8,42644 -3,86323284 -3,19418321 209 -22 11,58 -0,25
0,021 0,062 0,000379 164 -7,87797 -3,86323284 -2,78062089 188 -24 14,81 -0,28
0,034 0,034 0,000115 296 -9,07058 -3,38139475 -3,38139475 274 21 7,21 0,25
0,034 0,069 0,000364 190 -7,91836 -3,38139475 -2,67364877 229 -39 20,64 -0,46
0,034 0,103 0,00059 175 -7,43539 -3,38139475 -2,27302629 206 -32 18,17 -0,37
0,051 0,051 0,000182 280 -8,61150 -2,97592965 -2,97592965 299 -18 6,54 -0,21
0,051 0,103 0,000513 201 -7,57523 -2,97592965 -2,27302629 249 -48 24,10 -0,57
0,051 0,155 0,000804 193 -7,12591 -2,97592965 -1,86433016 224 -32 16,35 -0,37
0,069 0,069 0,00024 288 -8,33487 -2,67364877 -2,67364877 318 -30 10,59 -0,36
0,069 0,137 0,000616 222 -7,39226 -2,67364877 -1,98777435 267 -44 19,84 -0,52
0,069 0,206 0,000872 236 -7,04472 -2,67364877 -1,57987911 240 -4 1,59 -0,04
0,103 0,103 0,00035 294 -7,95758 -2,27302629 -2,27302629 346 -51 17,45 -0,60
0,103 0,206 0,000711 290 -7,24884 -2,27302629 -1,57987911 289 1 0,18 0,01
0,103 0,309 0,000978 316 -6,93000 -2,27302629 -1,174414 261 55 17,53 0,65
0,137 0,137 0,000381 360 -7,87271 -1,98777435 -1,98777435 367 -7 2,01 -0,09
0,137 0,275 0,000755 364 -7,18879 -1,98777435 -1,29098418 307 58 15,81 0,68
0,137 0,412 0,001096 376 -6,81609 -1,98777435 -0,88673193 276 100 26,48 1,17
0,021 0,021 0,000051 412 -9,88368 -3,86323284 -3,86323284 248 164 39,74 1,92
0,021 0,041 0,00015 273 -8,80488 -3,86323284 -3,19418321 209 64 23,57 0,76
0,021 0,062 0,000278 223 -8,18789 -3,86323284 -2,78062089 188 35 15,78 0,41
0,034 0,034 0,000084 405 -9,38469 -3,38139475 -3,38139475 274 130 32,22 1,53
0,034 0,069 0,000302 228 -8,10508 -3,38139475 -2,67364877 229 0 0,09 0,00
0,034 0,103 0,000507 203 -7,58700 -3,38139475 -2,27302629 206 -3 1,55 -0,04
0,051 0,051 0,000167 305 -8,69752 -2,97592965 -2,97592965 299 7 2,24 0,08
0,051 0,103 0,00046 224 -7,68428 -2,97592965 -2,27302629 249 -25 11,28 -0,30
0,051 0,155 0,00071 218 -7,25025 -2,97592965 -1,86433016 224 -6 2,75 -0,07
0,069 0,069 0,000226 305 -8,39498 -2,67364877 -2,67364877 318 -13 4,14 -0,15
0,069 0,137 0,000575 238 -7,46114 -2,67364877 -1,98777435 267 -28 11,87 -0,33
0,069 0,206 0,000854 241 -7,06558 -2,67364877 -1,57987911 240 1 0,51 0,01
0,103 0,103 0,000344 299 -7,97487 -2,27302629 -2,27302629 346 -46 15,44 -0,54
0,103 0,206 0,000699 295 -7,26586 -2,27302629 -1,57987911 289 5 1,87 0,06
0,103 0,309 0,000974 317 -6,93410 -2,27302629 -1,174414 261 57 17,87 0,67
0,137 0,137 0,000381 360 -7,87271 -1,98777435 -1,98777435 367 -7 2,01 -0,09
0,137 0,275 0,000775 355 -7,16265 -1,98777435 -1,29098418 307 48 13,58 0,57
0,137 0,412 0,001111 371 -6,80249 -1,98777435 -0,88673193 276 94 25,48 1,11
Desv. Padrão 85,20072896 Média 15,4734
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,3813767
"Amostra" :  MIMRJ b1 -0,4411886
b2 1,21588674
k
1
k
2
k
3
0,001692791 -0,4411886 1,2158867
R
2
 = 
0,96588968
K
1
= 1/k
1
K
2
= -k
2
K
3
= 1-k
3
DADOS DO ENSAIO TRIAXIAL DINÂMICO 591 0,4412 -0,2159
V

 (kgf/cm2) V
d
(kgf/cm2) H
a
M
R
 (kgf/cm2) LN H
a
LN V
3
LN V
d
M
R
 Calculado 
(kgf/cm2)
ERRO
(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,021 0,000076 276 -9,48478 -3,86323284 -3,86323284 247 29 10,47 0,41
0,021 0,041 0,000202 203 -8,50724 -3,86323284 -3,19418321 214 -11 5,49 -0,16
0,021 0,062 0,000356 174 -7,94058 -3,86323284 -2,78062089 196 -22 12,45 -0,30
0,034 0,034 0,000118 288 -9,04483 -3,38139475 -3,38139475 276 12 4,29 0,17
0,034 0,069 0,000346 199 -7,96907 -3,38139475 -2,67364877 237 -37 18,69 -0,52
0,034 0,103 0,000564 183 -7,48046 -3,38139475 -2,27302629 217 -34 18,87 -0,48
0,051 0,051 0,000178 287 -8,63373 -2,97592965 -2,97592965 302 -16 5,45 -0,22
0,051 0,103 0,000497 207 -7,60692 -2,97592965 -2,27302629 260 -52 25,26 -0,74
0,051 0,155 0,000772 201 -7,16653 -2,97592965 -1,86433016 238 -37 18,38 -0,52
0,069 0,069 0,000246 280 -8,31018 -2,67364877 -2,67364877 323 -43 15,31 -0,60
0,069 0,137 0,000612 224 -7,39878 -2,67364877 -1,98777435 279 -55 24,60 -0,77
0,069 0,206 0,000872 236 -7,04472 -2,67364877 -1,57987911 255 -19 8,12 -0,27
0,103 0,103 0,00035 294 -7,95758 -2,27302629 -2,27302629 354 -60 20,29 -0,84
0,103 0,206 0,000746 276 -7,20078 -2,27302629 -1,57987911 305 -29 10,37 -0,40
0,103 0,309 0,001032 299 -6,87626 -2,27302629 -1,174414 279 20 6,74 0,28
0,137 0,137 0,000393 349 -7,84170 -1,98777435 -1,98777435 377 -29 8,29 -0,41
0,137 0,275 0,00077 357 -7,16912 -1,98777435 -1,29098418 325 32 9,07 0,46
0,137 0,412 0,001112 371 -6,80160 -1,98777435 -0,88673193 298 73 19,67 1,03
0,021 0,021 0,000076 276 -9,48478 -3,86323284 -3,86323284 247 29 10,47 0,41
0,021 0,041 0,000209 196 -8,47318 -3,86323284 -3,19418321 214 -18 9,15 -0,25
0,021 0,062 0,000355 175 -7,94339 -3,86323284 -2,78062089 196 -21 12,13 -0,30
0,034 0,034 0,000126 270 -8,97923 -3,38139475 -3,38139475 276 -6 2,19 -0,08
0,034 0,069 0,000379 182 -7,87797 -3,38139475 -2,67364877 237 -55 30,01 -0,77
0,034 0,103 0,000596 173 -7,42527 -3,38139475 -2,27302629 217 -44 25,61 -0,62
0,051 0,051 0,000217 235 -8,43561 -2,97592965 -2,97592965 302 -67 28,56 -0,94
0,051 0,103 0,000518 199 -7,56554 -2,97592965 -2,27302629 260 -61 30,56 -0,85
0,051 0,155 0,000818 189 -7,10865 -2,97592965 -1,86433016 238 -48 25,43 -0,68
0,069 0,069 0,000263 262 -8,24336 -2,67364877 -2,67364877 323 -61 23,28 -0,86
0,069 0,137 0,000671 204 -7,30674 -2,67364877 -1,98777435 279 -75 36,61 -1,05
0,069 0,206 0,000926 222 -6,98464 -2,67364877 -1,57987911 255 -33 14,81 -0,46
0,103 0,103 0,000383 269 -7,86748 -2,27302629 -2,27302629 354 -85 31,63 -1,20
0,103 0,206 0,000772 267 -7,16653 -2,27302629 -1,57987911 305 -38 14,22 -0,53
0,103 0,309 0,001063 291 -6,84666 -2,27302629 -1,174414 279 11 3,94 0,16
0,137 0,137 0,00042 326 -7,77526 -1,98777435 -1,98777435 377 -51 15,72 -0,72
0,137 0,275 0,000839 328 -7,08330 -1,98777435 -1,29098418 325 3 0,92 0,04
0,137 0,412 0,001191 346 -6,73296 -1,98777435 -0,88673193 298 48 13,96 0,68
0,021 0,021 0,000063 333 -9,67238 -3,86323284 -3,86323284 247 86 25,78 1,21
0,021 0,041 0,000181 227 -8,61701 -3,86323284 -3,19418321 214 12 5,47 0,17
0,021 0,062 0,000329 188 -8,01945 -3,86323284 -2,78062089 196 -7 3,92 -0,10
0,034 0,034 0,000093 366 -9,28291 -3,38139475 -3,38139475 276 90 24,57 1,26
0,034 0,069 0,000333 207 -8,00737 -3,38139475 -2,67364877 237 -29 14,23 -0,41
0,034 0,103 0,000529 195 -7,54452 -3,38139475 -2,27302629 217 -22 11,49 -0,31
0,051 0,051 0,000164 311 -8,71564 -2,97592965 -2,97592965 302 9 2,84 0,12
0,051 0,103 0,000476 216 -7,65009 -2,97592965 -2,27302629 260 -43 19,97 -0,61
0,051 0,155 0,00076 204 -7,18219 -2,97592965 -1,86433016 238 -34 16,54 -0,47
0,069 0,069 0,000226 305 -8,39498 -2,67364877 -2,67364877 323 -18 5,94 -0,25
0,069 0,137 0,000605 226 -7,41028 -2,67364877 -1,98777435 279 -52 23,17 -0,74
0,069 0,206 0,000831 248 -7,09288 -2,67364877 -1,57987911 255 -8 3,03 -0,11
0,103 0,103 0,000332 310 -8,01038 -2,27302629 -2,27302629 354 -44 14,10 -0,62
0,103 0,206 0,000747 276 -7,19945 -2,27302629 -1,57987911 305 -29 10,52 -0,41
0,103 0,309 0,000999 309 -6,90876 -2,27302629 -1,174414 279 30 9,72 0,42
0,137 0,137 0,00038 361 -7,87534 -1,98777435 -1,98777435 377 -17 4,70 -0,24
0,137 0,275 0,000749 367 -7,19677 -1,98777435 -1,29098418 325 42 11,55 0,60
0,137 0,412 0,001121 368 -6,79353 -1,98777435 -0,88673193 298 70 19,02 0,98
0,021 0,021 0,000073 288 -9,52505 -3,86323284 -3,86323284 247 40 14,00 0,57
0,021 0,041 0,000179 229 -8,62812 -3,86323284 -3,19418321 214 15 6,52 0,21
0,021 0,062 0,000307 202 -8,08866 -3,86323284 -2,78062089 196 6 3,03 0,09
0,034 0,034 0,000097 351 -9,24080 -3,38139475 -3,38139475 276 75 21,33 1,05
0,034 0,069 0,000296 233 -8,12515 -3,38139475 -2,67364877 237 -4 1,54 -0,05
0,034 0,103 0,000502 205 -7,59691 -3,38139475 -2,27302629 217 -12 5,80 -0,17
0,051 0,051 0,000148 345 -8,81830 -2,97592965 -2,97592965 302 42 12,32 0,60
0,051 0,103 0,000438 235 -7,73329 -2,97592965 -2,27302629 260 -24 10,39 -0,34
0,051 0,155 0,000625 248 -7,37776 -2,97592965 -1,86433016 238 10 4,16 0,15
0,069 0,069 0,000216 319 -8,44023 -2,67364877 -2,67364877 323 -4 1,25 -0,06
0,069 0,137 0,000479 286 -7,64381 -2,67364877 -1,98777435 279 7 2,48 0,10
0,069 0,206 0,000725 284 -7,22934 -2,67364877 -1,57987911 255 29 10,11 0,40
0,103 0,103 0,000287 359 -8,15603 -2,27302629 -2,27302629 354 5 1,36 0,07
0,103 0,206 0,000553 373 -7,50015 -2,27302629 -1,57987911 305 68 18,18 0,95
0,103 0,309 0,000952 325 -6,95695 -2,27302629 -1,174414 279 45 13,97 0,64
0,137 0,137 0,00036 381 -7,92941 -1,98777435 -1,98777435 377 3 0,81 0,04
0,137 0,275 0,000662 415 -7,32025 -1,98777435 -1,29098418 325 91 21,82 1,27
0,137 0,412 0,001002 411 -6,90576 -1,98777435 -0,88673193 298 114 27,62 1,60
0,021 0,021 0,000079 266 -9,44606 -3,86323284 -3,86323284 247 18 6,93 0,26
0,021 0,041 0,000224 183 -8,40386 -3,86323284 -3,19418321 214 -31 16,98 -0,44
0,021 0,062 0,000352 176 -7,95188 -3,86323284 -2,78062089 196 -20 11,18 -0,28
0,034 0,034 0,000126 270 -8,97923 -3,38139475 -3,38139475 276 -6 2,19 -0,08
0,034 0,069 0,000324 213 -8,03477 -3,38139475 -2,67364877 237 -24 11,14 -0,33
0,034 0,103 0,000574 179 -7,46288 -3,38139475 -2,27302629 217 -38 20,97 -0,53
0,051 0,051 0,000197 259 -8,53231 -2,97592965 -2,97592965 302 -43 16,71 -0,61
0,051 0,103 0,00051 202 -7,58110 -2,97592965 -2,27302629 260 -58 28,54 -0,81
0,051 0,155 0,000731 212 -7,22110 -2,97592965 -1,86433016 238 -26 12,09 -0,36
0,069 0,069 0,000243 284 -8,32245 -2,67364877 -2,67364877 323 -39 13,91 -0,56
0,069 0,137 0,000613 223 -7,39715 -2,67364877 -1,98777435 279 -55 24,80 -0,78
0,069 0,206 0,000899 229 -7,01423 -2,67364877 -1,57987911 255 -26 11,46 -0,37
0,103 0,103 0,000355 290 -7,94339 -2,27302629 -2,27302629 354 -64 22,01 -0,90
0,103 0,206 0,000719 287 -7,23765 -2,27302629 -1,57987911 305 -18 6,38 -0,26
0,103 0,309 0,000971 318 -6,93718 -2,27302629 -1,174414 279 39 12,25 0,55
M
R
 = K
1
V
3
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V
d
k3
COEFICIENTES DA REGRESSÃO
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[image: alt]0,137 0,137 0,000375 365 -7,88858 -1,98777435 -1,98777435 377 -12 3,33 -0,17
0,137 0,275 0,000775 355 -7,16265 -1,98777435 -1,29098418 325 30 8,48 0,42
0,137 0,412 0,00111 371 -6,80340 -1,98777435 -0,88673193 298 74 19,82 1,03
0,021 0,021 0,000039 538 -10,15195 -3,86323284 -3,86323284 247 291 54,06 4,09
0,021 0,041 0,000113 363 -9,08812 -3,86323284 -3,19418321 214 149 40,99 2,09
0,021 0,062 0,000205 302 -8,49250 -3,86323284 -2,78062089 196 107 35,25 1,50
0,034 0,034 0,000069 493 -9,58140 -3,38139475 -3,38139475 276 217 44,04 3,05
0,034 0,069 0,000233 296 -8,36447 -3,38139475 -2,67364877 237 59 20,07 0,84
0,034 0,103 0,000389 265 -7,85193 -3,38139475 -2,27302629 217 48 18,02 0,67
0,051 0,051 0,000131 389 -8,94031 -2,97592965 -2,97592965 302 87 22,39 1,23
0,051 0,103 0,000364 283 -7,91836 -2,97592965 -2,27302629 260 23 8,26 0,33
0,051 0,155 0,00058 267 -7,45248 -2,97592965 -1,86433016 238 30 11,06 0,42
0,069 0,069 0,000213 324 -8,45422 -2,67364877 -2,67364877 323 1 0,16 0,01
0,069 0,137 0,000469 292 -7,66491 -2,67364877 -1,98777435 279 13 4,52 0,19
0,069 0,206 0,000695 296 -7,27160 -2,67364877 -1,57987911 255 41 13,83 0,58
0,103 0,103 0,000282 365 -8,17360 -2,27302629 -2,27302629 354 11 3,08 0,16
0,103 0,206 0,000626 329 -7,37616 -2,27302629 -1,57987911 305 24 7,38 0,34
0,103 0,309 0,00086 359 -7,05858 -2,27302629 -1,174414 279 80 22,28 1,13
0,137 0,137 0,000348 394 -7,96331 -1,98777435 -1,98777435 377 16 4,11 0,23
0,137 0,275 0,000686 401 -7,28463 -1,98777435 -1,29098418 325 76 18,99 1,07
0,137 0,412 0,000967 426 -6,94131 -1,98777435 -0,88673193 298 128 30,15 1,81
0,021 0,021 0,000077 273 -9,47171 -3,86323284 -3,86323284 247 25 9,29 0,36
0,021 0,041 0,000208 197 -8,47797 -3,86323284 -3,19418321 214 -17 8,63 -0,24
0,021 0,062 0,000353 176 -7,94904 -3,86323284 -2,78062089 196 -20 11,50 -0,28
0,034 0,034 0,000128 266 -8,96348 -3,38139475 -3,38139475 276 -10 3,82 -0,14
0,034 0,069 0,000366 189 -7,91288 -3,38139475 -2,67364877 237 -48 25,55 -0,68
0,034 0,103 0,000589 175 -7,43708 -3,38139475 -2,27302629 217 -42 24,14 -0,59
0,051 0,051 0,000202 252 -8,50724 -2,97592965 -2,97592965 302 -50 19,67 -0,70
0,051 0,103 0,00052 198 -7,56168 -2,97592965 -2,27302629 260 -62 31,06 -0,87
0,051 0,155 0,0008 194 -7,13090 -2,97592965 -1,86433016 238 -44 22,67 -0,62
0,069 0,069 0,00026 265 -8,25483 -2,67364877 -2,67364877 323 -58 21,87 -0,82
0,069 0,137 0,00065 211 -7,33854 -2,67364877 -1,98777435 279 -68 32,33 -0,96
0,069 0,206 0,000926 222 -6,98464 -2,67364877 -1,57987911 255 -33 14,81 -0,46
0,103 0,103 0,00038 271 -7,87534 -2,27302629 -2,27302629 354 -83 30,60 -1,17
0,103 0,206 0,000779 264 -7,15750 -2,27302629 -1,57987911 305 -40 15,26 -0,57
0,103 0,309 0,001072 288 -6,83823 -2,27302629 -1,174414 279 9 3,12 0,13
0,137 0,137 0,000409 335 -7,80180 -1,98777435 -1,98777435 377 -43 12,69 -0,60
0,137 0,275 0,000858 321 -7,06091 -1,98777435 -1,29098418 325 -4 1,33 -0,06
0,137 0,412 0,001162 355 -6,75761 -1,98777435 -0,88673193 298 57 16,06 0,80
0,021 0,021 0,000056 375 -9,79016 -3,86323284 -3,86323284 247 128 34,03 1,79
0,021 0,041 0,000157 261 -8,75926 -3,86323284 -3,19418321 214 47 18,01 0,66
0,021 0,062 0,000284 218 -8,16654 -3,86323284 -2,78062089 196 22 10,30 0,32
0,034 0,034 0,000101 337 -9,20039 -3,38139475 -3,38139475 276 61 18,08 0,86
0,034 0,069 0,000312 221 -8,07251 -3,38139475 -2,67364877 237 -16 7,02 -0,22
0,034 0,103 0,000491 210 -7,61907 -3,38139475 -2,27302629 217 -7 3,48 -0,10
0,051 0,051 0,00015 340 -8,80488 -2,97592965 -2,97592965 302 38 11,13 0,53
0,051 0,103 0,000426 242 -7,76107 -2,97592965 -2,27302629 260 -18 7,37 -0,25
0,051 0,155 0,000678 229 -7,29636 -2,97592965 -1,86433016 238 -9 3,96 -0,13
0,069 0,069 0,00021 329 -8,46840 -2,67364877 -2,67364877 323 5 1,56 0,07
0,069 0,137 0,000553 248 -7,50015 -2,67364877 -1,98777435 279 -31 12,59 -0,44
0,069 0,206 0,000825 250 -7,10013 -2,67364877 -1,57987911 255 -6 2,29 -0,08
0,103 0,103 0,000304 339 -8,09848 -2,27302629 -2,27302629 354 -15 4,48 -0,21
0,103 0,206 0,000643 320 -7,34937 -2,27302629 -1,57987911 305 16 4,86 0,22
0,103 0,309 0,000911 339 -7,00097 -2,27302629 -1,174414 279 60 17,67 0,84
0,137 0,137 0,000306 448 -8,09193 -1,98777435 -1,98777435 377 70 15,69 0,99
0,137 0,275 0,000708 388 -7,25307 -1,98777435 -1,29098418 325 64 16,39 0,90
0,137 0,412 0,001015 406 -6,89287 -1,98777435 -0,88673193 298 108 26,68 1,52
0,021 0,021 0,000068 309 -9,59600 -3,86323284 -3,86323284 247 61 19,89 0,86
0,021 0,041 0,000184 223 -8,60057 -3,86323284 -3,19418321 214 9 3,91 0,12
0,021 0,062 0,000305 203 -8,09520 -3,86323284 -2,78062089 196 7 3,66 0,10
0,034 0,034 0,000112 304 -9,09701 -3,38139475 -3,38139475 276 28 9,16 0,39
0,034 0,069 0,000319 216 -8,05032 -3,38139475 -2,67364877 237 -20 9,43 -0,29
0,034 0,103 0,000487 211 -7,62725 -3,38139475 -2,27302629 217 -6 2,64 -0,08
0,051 0,051 0,00018 283 -8,62255 -2,97592965 -2,97592965 302 -19 6,64 -0,26
0,051 0,103 0,000426 242 -7,76107 -2,97592965 -2,27302629 260 -18 7,37 -0,25
0,051 0,155 0,000687 226 -7,28318 -2,97592965 -1,86433016 238 -12 5,34 -0,17
0,069 0,069 0,000253 273 -8,28212 -2,67364877 -2,67364877 323 -51 18,59 -0,71
0,069 0,137 0,000578 237 -7,45594 -2,67364877 -1,98777435 279 -42 17,68 -0,59
0,069 0,206 0,000766 269 -7,17433 -2,67364877 -1,57987911 255 14 5,03 0,19
0,103 0,103 0,000322 320 -8,04096 -2,27302629 -2,27302629 354 -34 10,66 -0,48
0,103 0,206 0,000677 304 -7,29784 -2,27302629 -1,57987911 305 -1 0,17 -0,01
0,103 0,309 0,000945 327 -6,96433 -2,27302629 -1,174414 279 48 14,60 0,67
0,137 0,137 0,000329 416 -8,01945 -1,98777435 -1,98777435 377 39 9,35 0,55
0,137 0,275 0,000721 381 -7,23487 -1,98777435 -1,29098418 325 57 14,85 0,80
0,137 0,412 0,000952 433 -6,95695 -1,98777435 -0,88673193 298 135 31,23 1,90
0,021 0,021 0,000078 269 -9,45880 -3,86323284 -3,86323284 247 22 8,11 0,31
0,021 0,041 0,0002 205 -8,51719 -3,86323284 -3,19418321 214 -9 4,45 -0,13
0,021 0,062 0,000323 192 -8,03786 -3,86323284 -2,78062089 196 -4 2,02 -0,05
0,034 0,034 0,000107 318 -9,14268 -3,38139475 -3,38139475 276 42 13,22 0,59
0,034 0,069 0,000337 205 -7,99543 -3,38139475 -2,67364877 237 -32 15,60 -0,45
0,034 0,103 0,000532 194 -7,53887 -3,38139475 -2,27302629 217 -23 12,12 -0,33
0,051 0,051 0,00018 283 -8,62255 -2,97592965 -2,97592965 302 -19 6,64 -0,26
0,051 0,103 0,000444 232 -7,71969 -2,97592965 -2,27302629 260 -28 11,91 -0,39
0,051 0,155 0,000771 201 -7,16782 -2,97592965 -1,86433016 238 -37 18,23 -0,52
0,069 0,069 0,000269 257 -8,22080 -2,67364877 -2,67364877 323 -67 26,09 -0,94
0,069 0,137 0,000584 235 -7,44561 -2,67364877 -1,98777435 279 -44 18,90 -0,62
0,069 0,206 0,000882 234 -7,03332 -2,67364877 -1,57987911 255 -22 9,35 -0,31
0,103 0,103 0,000356 289 -7,94058 -2,27302629 -2,27302629 354 -65 22,35 -0,91
0,103 0,206 0,000722 285 -7,23349 -2,27302629 -1,57987911 305 -19 6,82 -0,27
0,103 0,309 0,001006 307 -6,90177 -2,27302629 -1,174414 279 28 9,09 0,39
0,137 0,137 0,000385 356 -7,86227 -1,98777435 -1,98777435 377 -22 6,08 -0,30
0,137 0,275 0,000747 368 -7,19945 -1,98777435 -1,29098418 325 43 11,78 0,61
0,137 0,412 0,00107 385 -6,84010 -1,98777435 -0,88673193 298 87 22,70 1,23
Desv. Padrão 71,10154664 Média 13,9872
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,3090682
"Amostra" :  CIBH b1 -0,4659208
b2 1,28533647
k
1
k
2
k
3
0,001819728 -0,4659208 1,2853365
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= 1/k
1
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DADOS DO ENSAIO TRIAXIAL DINÂMICO 550 0,4659 -0,2853
V

 (kgf/cm2) V
d
(kgf/cm2) H
a
M
R
 (kgf/cm2) LN H
a
LN V
3
LN V
d
M
R
 Calculado 
(kgf/cm2)
ERRO
(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,021 0,000055 382 -9,80818 -3,86323284 -3,86323284 274 108 28,36 0,80
0,021 0,041 0,000155 265 -8,77209 -3,86323284 -3,19418321 226 39 14,56 0,28
0,021 0,062 0,000265 234 -8,23578 -3,86323284 -2,78062089 201 33 14,16 0,24
0,034 0,034 0,000091 374 -9,30465 -3,38139475 -3,38139475 298 75 20,13 0,55
0,034 0,069 0,000279 247 -8,18430 -3,38139475 -2,67364877 244 3 1,41 0,03
0,034 0,103 0,000424 243 -7,76578 -3,38139475 -2,27302629 217 25 10,47 0,19
0,051 0,051 0,000149 342 -8,81156 -2,97592965 -2,97592965 321 21 6,20 0,16
0,051 0,103 0,000398 259 -7,82906 -2,97592965 -2,27302629 263 -4 1,52 -0,03
0,051 0,155 0,000612 253 -7,39878 -2,97592965 -1,86433016 234 19 7,69 0,14
0,069 0,069 0,000199 347 -8,52221 -2,67364877 -2,67364877 339 8 2,21 0,06
0,069 0,137 0,000506 271 -7,58897 -2,67364877 -1,98777435 279 -8 2,98 -0,06
0,069 0,206 0,000719 287 -7,23765 -2,67364877 -1,57987911 248 38 13,38 0,28
0,103 0,103 0,0003 343 -8,11173 -2,27302629 -2,27302629 365 -21 6,17 -0,16
0,103 0,206 0,000611 337 -7,40041 -2,27302629 -1,57987911 299 38 11,28 0,28
0,103 0,309 0,0008 386 -7,13090 -2,27302629 -1,174414 266 120 31,02 0,88
0,137 0,137 0,000341 402 -7,98363 -1,98777435 -1,98777435 384 18 4,47 0,13
0,137 0,275 0,000657 419 -7,32783 -1,98777435 -1,29098418 315 104 24,84 0,77
0,137 0,412 0,000904 456 -7,00868 -1,98777435 -0,88673193 280 175 38,49 1,29
0,021 0,021 0,000062 339 -9,68838 -3,86323284 -3,86323284 274 65 19,24 0,48
0,021 0,041 0,000219 187 -8,42644 -3,86323284 -3,19418321 226 -39 20,72
-0,29
0,021 0,062 0,000345 180 -7,97197 -3,86323284 -2,78062089 201 -21 11,76 -0,16
0,034 0,034 0,000133 256 -8,92516 -3,38139475 -3,38139475 298 -43 16,73 -0,31
0,034 0,069 0,000359 192 -7,93219 -3,38139475 -2,67364877 244 -52 26,87 -0,38
0,034 0,103 0,000539 191 -7,52579 -3,38139475 -2,27302629 217 -26 13,82 -0,19
0,051 0,051 0,000196 260 -8,53740 -2,97592965 -2,97592965 321 -61 23,39 -0,45
0,051 0,103 0,000497 207 -7,60692 -2,97592965 -2,27302629 263 -55 26,77 -0,41
0,051 0,155 0,000718 216 -7,23904 -2,97592965 -1,86433016 234 -18 8,30 -0,13
0,069 0,069 0,000247 279 -8,30612 -2,67364877 -2,67364877 339 -60 21,38 -0,44
0,069 0,137 0,000582 235 -7,44904 -2,67364877 -1,98777435 279 -43 18,44 -0,32
0,069 0,206 0,000789 261 -7,14474 -2,67364877 -1,57987911 248 13 4,94 0,10
0,103 0,103 0,000333 309 -8,00737 -2,27302629 -2,27302629 365 -55 17,85 -0,41
0,103 0,206 0,000674 306 -7,30228 -2,27302629 -1,57987911 299 7 2,14 0,05
0,103 0,309 0,000846 365 -7,07499 -2,27302629 -1,174414 266 99 27,05 0,73
0,137 0,137 0,000364 376 -7,91836 -1,98777435 -1,98777435 384 -7 1,97 -0,05
0,137 0,275 0,000695 396 -7,27160 -1,98777435 -1,29098418 315 81 20,49 0,60
0,137 0,412 0,00095 434 -6,95905 -1,98777435 -0,88673193 280 153 35,36 1,13
0,021 0,041 0,000188 218 -8,57907 -3,86323284 -3,19418321 226 -8 3,63 -0,06
0,021 0,062 0,000342 181 -7,98070 -3,86323284 -2,78062089 201 -20 10,79 -0,14
0,034 0,034 0,000089 382 -9,32687 -3,38139475 -3,38139475 298 84 21,89 0,62
0,034 0,069 0,00034 203 -7,98656 -3,38139475 -2,67364877 244 -41 20,15 -0,30
0,034 0,103 0,000584 176 -7,44561 -3,38139475 -2,27302629 217 -41 23,32 -0,30
0,051 0,051 0,000184 277 -8,60057 -2,97592965 -2,97592965 321 -44 15,84 -0,32
0,051 0,103 0,000553 186 -7,50015 -2,97592965 -2,27302629 263 -76 41,05 -0,56
0,051 0,155 0,000766 202 -7,17433 -2,97592965 -1,86433016 234 -31 15,54 -0,23
0,069 0,069 0,000292 236 -8,13876 -2,67364877 -2,67364877 339 -103 43,50 -0,76
0,069 0,137 0,000641 214 -7,35248 -2,67364877 -1,98777435 279 -65 30,45 -0,48
0,069 0,206 0,000904 228 -7,00868 -2,67364877 -1,57987911 248 -20 8,91 -0,15
0,103 0,103 0,000371 278 -7,89931 -2,27302629 -2,27302629 365 -87 31,30 -0,64
0,103 0,206 0,000736 280 -7,21428 -2,27302629 -1,57987911 299 -19 6,87 -0,14
0,103 0,309 0,000955 324 -6,95380 -2,27302629 -1,174414 266 57 17,66 0,42
0,137 0,137 0,000382 359 -7,87009 -1,98777435 -1,98777435 384 -25 7,01 -0,19
0,137 0,275 0,000775 355 -7,16265 -1,98777435 -1,29098418 315 40 11,34 0,30
0,137 0,412 0,001056 390 -6,85327 -1,98777435 -0,88673193 280 110 28,15 0,81
0,021 0,021 0,000028 750 -10,48331 -3,86323284 -3,86323284 274 476 63,53 3,51
0,021 0,041 0,000216 190 -8,44023 -3,86323284 -3,19418321 226 -36 19,06 -0,27
0,021 0,062 0,00039 159 -7,84936 -3,86323284 -2,78062089 201 -42 26,34 -0,31
0,034 0,034 0,000089 382 -9,32687 -3,38139475 -3,38139475 298 84 21,89 0,62
0,034 0,069 0,000395 175 -7,83662 -3,38139475 -2,67364877 244 -69 39,59 -0,51
0,034 0,103 0,000623 165 -7,38096 -3,38139475 -2,27302629 217 -52 31,55 -0,38
0,051 0,051 0,000219 233 -8,42644 -2,97592965 -2,97592965 321 -88 37,87 -0,65
0,051 0,103 0,000562 183 -7,48401 -2,97592965 -2,27302629 263 -79 43,35 -0,58
0,051 0,155 0,000802 193 -7,12840 -2,97592965 -1,86433016 234 -41 20,97 -0,30
0,069 0,069 0,000286 241 -8,15952 -2,67364877 -2,67364877 339 -98 40,55 -0,72
0,069 0,137 0,000668 205 -7,31122 -2,67364877 -1,98777435 279 -74 35,95 -0,54
0,069 0,206 0,000881 234 -7,03445 -2,67364877 -1,57987911 248 -14 6,14 -0,11
0,103 0,103 0,000362 285 -7,92387 -2,27302629 -2,27302629 365 -80 28,11 -0,59
0,103 0,206 0,000756 272 -7,18747 -2,27302629 -1,57987911 299 -27 9,77 -0,20
0,103 0,309 0,000961 322 -6,94754 -2,27302629 -1,174414 266 55 17,14 0,41
0,137 0,137 0,000408 336 -7,80424 -1,98777435 -1,98777435 384 -48 14,30 -0,35
0,137 0,275 0,00079 348 -7,14348 -1,98777435 -1,29098418 315 34 9,63 0,25
0,137 0,412 0,00106 389 -6,84949 -1,98777435 -0,88673193 280 108 27,88 0,80
0,021 0,041 0,000171 240 -8,67385 -3,86323284 -3,19418321 226 14 5,74 0,10
0,021 0,062 0,000339 183 -7,98951 -3,86323284 -2,78062089 201 -18 9,82 -0,13
0,034 0,034 0,000035 971 -10,26016 -3,38139475 -3,38139475 298 673 69,28 4,96
0,034 0,069 0,000325 212 -8,03169 -3,38139475 -2,67364877 244 -32 14,85 -0,23
0,034 0,103 0,00055 187 -7,50559 -3,38139475 -2,27302629 217 -30 16,14 -0,22
0,051 0,051 0,000168 304 -8,69155 -2,97592965 -2,97592965 321 -17 5,76 -0,13
0,051 0,103 0,000518 199 -7,56554 -2,97592965 -2,27302629 263 -64 32,13 -0,47
0,051 0,155 0,000774 200 -7,16394 -2,97592965 -1,86433016 234 -34 16,75 -0,25
0,069 0,069 0,000251 275 -8,29006 -2,67364877 -2,67364877 339 -64 23,35 -0,47
0,069 0,137 0,00063 217 -7,36979 -2,67364877 -1,98777435 279 -61 28,21 -0,45
0,069 0,206 0,000863 239 -7,05510 -2,67364877 -1,57987911 248 -9 3,97 -0,07
0,103 0,103 0,000376 274 -7,88592 -2,27302629 -2,27302629 365 -91 33,07 -0,67
0,103 0,206 0,000712 289 -7,24743 -2,27302629 -1,57987911 299 -10 3,38 -0,07
0,103 0,309 0,000938 329 -6,97176 -2,27302629 -1,174414 266 63 19,12 0,46
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[image: alt]0,137 0,137 0,000398 344 -7,82906 -1,98777435 -1,98777435 384 -40 11,50 -0,29
0,137 0,275 0,000753 365 -7,19145 -1,98777435 -1,29098418 315 51 13,86 0,37
0,137 0,412 0,001023 403 -6,88502 -1,98777435 -0,88673193 280 122 30,40 0,90
0,021 0,041 0,000185 222 -8,59515 -3,86323284 -3,19418321 226 -4 1,97 -0,03
0,021 0,062 0,000357 174 -7,93777 -3,86323284 -2,78062089 201 -27 15,65 -0,20
0,034 0,034 0,000056 607 -9,79016 -3,38139475 -3,38139475 298 309 50,85 2,27
0,034 0,069 0,000339 204 -7,98951 -3,38139475 -2,67364877 244 -40 19,80 -0,30
0,034 0,103 0,000572 180 -7,46637 -3,38139475 -2,27302629 217 -37 20,78 -0,28
0,051 0,051 0,00016 319 -8,74034 -2,97592965 -2,97592965 321 -2 0,73 -0,02
0,051 0,103 0,000533 193 -7,53699 -2,97592965 -2,27302629 263 -69 35,95 -0,51
0,051 0,155 0,000764 203 -7,17694 -2,97592965 -1,86433016 234 -31 15,24 -0,23
0,069 0,069 0,000295 234 -8,12854 -2,67364877 -2,67364877 339 -105 44,97 -0,77
0,069 0,137 0,000627 219 -7,37456 -2,67364877 -1,98777435 279 -60 27,60 -0,44
0,069 0,206 0,000873 236 -7,04358 -2,67364877 -1,57987911 248 -12 5,18 -0,09
0,103 0,103 0,000373 276 -7,89393 -2,27302629 -2,27302629 365 -88 32,01 -0,65
0,103 0,206 0,000697 296 -7,26873 -2,27302629 -1,57987911 299 -4 1,20 -0,03
0,103 0,309 0,000933 331 -6,97711 -2,27302629 -1,174414 266 65 19,55 0,48
0,137 0,137 0,000389 352 -7,85193 -1,98777435 -1,98777435 384 -32 8,98 -0,23
0,137 0,275 0,000745 369 -7,20213 -1,98777435 -1,29098418 315 55 14,77 0,40
0,137 0,412 0,001018 405 -6,88992 -1,98777435 -0,88673193 280 124 30,74 0,92
0,021 0,041 0,00012 342 -9,02802 -3,86323284 -3,19418321 226 116 33,85 0,85
0,021 0,062 0,00032 194 -8,04719 -3,86323284 -2,78062089 201 -7 3,66 -0,05
0,034 0,034 0,000025 1.360 -10,59663 -3,38139475 -3,38139475 298 1.062 78,06 7,82
0,034 0,069 0,000328 210 -8,02250 -3,38139475 -2,67364877 244 -33 15,91 -0,25
0,034 0,103 0,000539 191 -7,52579 -3,38139475 -2,27302629 217 -26 13,82 -0,19
0,051 0,051 0,000159 321 -8,74661 -2,97592965 -2,97592965 321 0 0,10 0,00
0,051 0,103 0,000512 201 -7,57719 -2,97592965 -2,27302629 263 -62 30,60 -0,45
0,051 0,155 0,000757 205 -7,18615 -2,97592965 -1,86433016 234 -29 14,19 -0,21
0,069 0,069 0,000259 266 -8,25868 -2,67364877 -2,67364877 339 -73 27,28 -0,54
0,069 0,137 0,000646 212 -7,34471 -2,67364877 -1,98777435 279 -67 31,47 -0,49
0,069 0,206 0,000892 231 -7,02204 -2,67364877 -1,57987911 248 -17 7,46 -0,13
0,103 0,103 0,000375 275 -7,88858 -2,27302629 -2,27302629 365 -90 32,72 -0,66
0,103 0,206 0,000738 279 -7,21157 -2,27302629 -1,57987911 299 -20 7,16 -0,15
0,103 0,309 0,000972 318 -6,93615 -2,27302629 -1,174414 266 51 16,19 0,38
0,137 0,137 0,000381 360 -7,87271 -1,98777435 -1,98777435 384 -24 6,73 -0,18
0,137 0,275 0,000787 349 -7,14728 -1,98777435 -1,29098418 315 35 9,97 0,26
0,137 0,412 0,001081 381 -6,82987 -1,98777435 -0,88673193 280 101 26,45 0,74
0,021 0,041 0,000139 295 -8,88104 -3,86323284 -3,19418321 226 69 23,38 0,51
0,021 0,062 0,000284 218 -8,16654 -3,86323284 -2,78062089 201 17 8,00 0,13
0,034 0,034 0,000059 576 -9,73797 -3,38139475 -3,38139475 298 278 48,22 2,05
0,034 0,069 0,000284 243 -8,16654 -3,38139475 -2,67364877 244 -1 0,36 -0,01
0,034 0,103 0,000505 204 -7,59095 -3,38139475 -2,27302629 217 -14 6,64 -0,10
0,051 0,051 0,000162 315 -8,72791 -2,97592965 -2,97592965 321 -6 1,99 -0,05
0,051 0,103 0,000486 212 -7,62930 -2,97592965 -2,27302629 263 -51 23,96 -0,37
0,051 0,155 0,000741 209 -7,20751 -2,97592965 -1,86433016 234 -25 11,77 -0,18
0,069 0,069 0,000277 249 -8,19149 -2,67364877 -2,67364877 339 -90 36,13 -0,66
0,069 0,137 0,000583 235 -7,44732 -2,67364877 -1,98777435 279 -44 18,65 -0,32
0,069 0,206 0,000842 245 -7,07973 -2,67364877 -1,57987911 248 -4 1,44 -0,03
0,103 0,103 0,000355 290 -7,94339 -2,27302629 -2,27302629 365 -74 25,64 -0,55
0,103 0,206 0,000671 307 -7,30674 -2,27302629 -1,57987911 299 8 2,57 0,06
0,103 0,309 0,000943 328 -6,96644 -2,27302629 -1,174414 266 61 18,69 0,45
0,137 0,137 0,00039 351 -7,84936 -1,98777435 -1,98777435 384 -33 9,26 -0,24
0,137 0,275 0,00074 372 -7,20886 -1,98777435 -1,29098418 315 57 15,35 0,42
0,137 0,412 0,001028 401 -6,88014 -1,98777435 -0,88673193 280 120 30,06 0,89
0,021 0,041 0,000146 281 -8,83190 -3,86323284 -3,19418321 226 55 19,52 0,40
0,021 0,062 0,000313 198 -8,06931 -3,86323284 -2,78062089 201 -3 1,39 -0,02
0,034 0,034 0,000056 607 -9,79016 -3,38139475 -3,38139475 298 309 50,85 2,27
0,034 0,069 0,000316 218 -8,05977 -3,38139475 -2,67364877 244 -25 11,67 -0,19
0,034 0,103 0,000546 189 -7,51289 -3,38139475 -2,27302629 217 -29 15,29 -0,21
0,051 0,051 0,000146 349 -8,83190 -2,97592965 -2,97592965 321 28 8,09 0,21
0,051 0,103 0,000511 202 -7,57914 -2,97592965 -2,27302629 263 -61 30,34 -0,45
0,051 0,155 0,000719 216 -7,23765 -2,97592965 -1,86433016 234 -18 8,45 -0,13
0,069 0,069 0,000236 292 -8,35168 -2,67364877 -2,67364877 339 -47 15,98 -0,34
0,069 0,137 0,000609 225 -7,40369 -2,67364877 -1,98777435 279 -54 23,94 -0,40
0,069 0,206 0,000809 255 -7,11971 -2,67364877 -1,57987911 248 6 2,53 0,05
0,103 0,103 0,000344 299 -7,97487 -2,27302629 -2,27302629 365 -65 21,74 -0,48
0,103 0,206 0,000711 290 -7,24884 -2,27302629 -1,57987911 299 -9 3,24 -0,07
0,103 0,309 0,00093 332 -6,98033 -2,27302629 -1,174414 266 66 19,81 0,48
0,137 0,137 0,000389 352 -7,85193 -1,98777435 -1,98777435 384 -32 8,98 -0,23
0,137 0,275 0,000745 369 -7,20213 -1,98777435 -1,29098418 315 55 14,77 0,40
0,137 0,412 0,001044 395 -6,86470 -1,98777435 -0,88673193 280 114 28,97 0,84
0,021 0,041 0,000176 233 -8,64503 -3,86323284 -3,19418321 226 7 2,99 0,05
0,021 0,062 0,000344 180 -7,97487 -3,86323284 -2,78062089 201 -21 11,44 -0,15
0,034 0,034 0,000047 723 -9,96536 -3,38139475 -3,38139475 298 425 58,75 3,13
0,034 0,069 0,000343 201 -7,97778 -3,38139475 -2,67364877 244 -43 21,21 -0,31
0,034 0,103 0,000552 187 -7,50196 -3,38139475 -2,27302629 217 -31 16,56 -0,23
0,051 0,051 0,000173 295 -8,66222 -2,97592965 -2,97592965 321 -26 8,91 -0,19
0,051 0,103 0,000523 197 -7,55593 -2,97592965 -2,27302629 263 -66 33,40 -0,48
0,051 0,155 0,000789 196 -7,14474 -2,97592965 -1,86433016 234 -37 19,01 -0,28
0,069 0,069 0,000315 219 -8,06294 -2,67364877 -2,67364877 339 -120 54,80 -0,88
0,069 0,137 0,000665 206 -7,31572 -2,67364877 -1,98777435 279 -73 35,34 -0,54
0,069 0,206 0,000905 228 -7,00758 -2,67364877 -1,57987911 248 -21 9,03 -0,15
0,103 0,103 0,000377 273 -7,88327 -2,27302629 -2,27302629 365 -91 33,42 -0,67
0,103 0,206 0,000733 281 -7,21836 -2,27302629 -1,57987911 299 -18 6,43 -0,13
0,103 0,309 0,000974 317 -6,93410 -2,27302629 -1,174414 266 51 16,02 0,37
0,137 0,137 0,000386 355 -7,85967 -1,98777435 -1,98777435 384 -29 8,13 -0,21
0,137 0,275 0,000774 355 -7,16394 -1,98777435 -1,29098418 315 41 11,46 0,30
0,137 0,412 0,001031 400 -6,87723 -1,98777435 -0,88673193 280 119 29,85 0,88
Desv. Padrão 135,8199056 Média 19,4850
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,3628995
"Amostra" :  CMBH b1 -0,4392731
b2 1,26524918
k
1
k
2
k
3
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DADOS DO ENSAIO TRIAXIAL DINÂMICO 580 0,4393 -0,2652
V

 (kgf/cm2) V
d
(kgf/cm2) H
a
M
R
 (kgf/cm2) LN H
a
LN V
3
LN V
d
M
R
 Calculado 
(kgf/cm2)
ERRO
(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,041 0,000075 547 -9,49802 -3,86323284 -3,19418321 248 299 54,65 2,30
0,021 0,062 0,000209 297 -8,47318 -3,86323284 -2,78062089 222 74 25,11 0,57
0,034 0,034 0,000029 1.172 -10,44821 -3,38139475 -3,38139475 322 850 72,54 6,53
0,034 0,069 0,000238 290 -8,34324 -3,38139475 -2,67364877 267 23 7,95 0,18
0,034 0,103 0,000424 243 -7,76578 -3,38139475 -2,27302629 240 3 1,22 0,02
0,051 0,051 0,00011 464 -9,11503 -2,97592965 -2,97592965 346 118 25,48 0,91
0,051 0,103 0,000421 245 -7,77288 -2,97592965 -2,27302629 287 -42 17,20 -0,32
0,051 0,155 0,000625 248 -7,37776 -2,97592965 -1,86433016 257 -9 3,74 -0,07
0,069 0,069 0,000176 392 -8,64503 -2,67364877 -2,67364877 364 28 7,11 0,21
0,069 0,137 0,000517 265 -7,56747 -2,67364877 -1,98777435 304 -39 14,57 -0,30
0,069 0,206 0,000745 277 -7,20213 -2,67364877 -1,57987911 272 4 1,46 0,03
0,103 0,103 0,000285 361 -8,16302 -2,27302629 -2,27302629 390 -29 8,04 -0,22
0,103 0,206 0,000635 324 -7,36189 -2,27302629 -1,57987911 325 0 0,15 0,00
0,103 0,309 0,000832 371 -7,09168 -2,27302629 -1,174414 292 80 21,44 0,61
0,137 0,137 0,000324 423 -8,03477 -1,98777435 -1,98777435 410 13 2,96 0,10
0,137 0,275 0,00065 423 -7,33854 -1,98777435 -1,29098418 341 82 19,38 0,63
0,137 0,412 0,000929 443 -6,98140 -1,98777435 -0,88673193 306 137 30,91 1,05
0,021 0,041 0,000153 268 -8,78507 -3,86323284 -3,19418321 248 20 7,48 0,15
0,021 0,062 0,000316 196 -8,05977 -3,86323284 -2,78062089 222 -26 13,24 -0,20
0,034 0,034 0,000092 370 -9,29372 -3,38139475 -3,38139475 322 48 12,88 0,37
0,034 0,069 0,000314 220 -8,06612 -3,38139475 -2,67364877 267 -47 21,44 -0,36
0,034 0,103 0,000519 198 -7,56361 -3,38139475 -2,27302629 240 -41 20,91 -0,32
0,051 0,051 0,000176 290 -8,64503 -2,97592965 -2,97592965 346 -56 19,23 -0,43
0,051 0,103 0,000488 211 -7,62520 -2,97592965 -2,27302629 287 -76 35,85 -0,58
0,051 0,155 0,000741 209 -7,20751 -2,97592965 -1,86433016 257 -48 23,00 -0,37
0,069 0,069 0,000232 297 -8,36877 -2,67364877 -2,67364877 364 -67 22,45 -0,51
0,069 0,137 0,000605 226 -7,41028 -2,67364877 -1,98777435 304 -77 34,07 -0,59
0,069 0,206 0,000818 252 -7,10865 -2,67364877 -1,57987911 272 -21 8,19 -0,16
0,103 0,103 0,000334 308 -8,00437 -2,27302629 -2,27302629 390 -82 26,62 -0,63
0,103 0,206 0,000664 310 -7,31723 -2,27302629 -1,57987911 325 -15 4,72 -0,11
0,103 0,309 0,000903 342 -7,00979 -2,27302629 -1,174414 292 50 14,74 0,39
0,137 0,137 0,000382 359 -7,87009 -1,98777435 -1,98777435 410 -52 14,42 -0,40
0,137 0,275 0,000734 375 -7,21700 -1,98777435 -1,29098418 341 34 8,96 0,26
0,137 0,412 0,000991 416 -6,91680 -1,98777435 -0,88673193 306 109 26,30 0,84
0,021 0,021 0,000022 955 -10,72447 -3,86323284 -3,86323284 296 658 68,98 5,06
0,021 0,041 0,000175 234 -8,65072 -3,86323284 -3,19418321 248 -14 5,82 -0,10
0,021 0,062 0,000371 167 -7,89931 -3,86323284 -2,78062089 222 -55 32,94 -0,42
0,034 0,034 0,000089 382 -9,32687 -3,38139475 -3,38139475 322 60 15,72 0,46
0,034 0,069 0,000361 191 -7,92663 -3,38139475 -2,67364877 267 -76 39,62 -0,58
0,034 0,103 0,000585 176 -7,44390 -3,38139475 -2,27302629 240 -64 36,29 -0,49
0,051 0,051 0,000192 266 -8,55802 -2,97592965 -2,97592965 346 -80 30,07 -0,61
0,051 0,103 0,000512 201 -7,57719 -2,97592965 -2,27302629 287 -86 42,53 -0,66
0,051 0,155 0,000703 220 -7,26015 -2,97592965 -1,86433016 257 -37 16,69 -0,28
0,069 0,069 0,000242 285 -8,32657 -2,67364877 -2,67364877 364 -79 27,72 -0,61
0,069 0,137 0,000608 225 -7,40534 -2,67364877 -1,98777435 304 -78 34,73 -0,60
0,069 0,206 0,000814 253 -7,11355 -2,67364877 -1,57987911 272 -19 7,66 -0,15
0,103 0,103 0,000345 299 -7,97197 -2,27302629 -2,27302629 390 -92 30,79 -0,71
0,103 0,206 0,000683 302 -7,28902 -2,27302629 -1,57987911 325 -23 7,72 -0,18
0,103 0,309 0,000905 341 -7,00758 -2,27302629 -1,174414 292 50 14,55 0,38
0,137 0,137 0,000374 366 -7,89125 -1,98777435 -1,98777435 410 -44 12,02 -0,34
0,137 0,275 0,000718 383 -7,23904 -1,98777435 -1,29098418 341 42 10,94 0,32
0,137 0,412 0,000964 427 -6,94442 -1,98777435 -0,88673193 306 121 28,31 0,93
0,021 0,041 0,000118 347 -9,04483 -3,86323284 -3,19418321 248 100 28,65 0,76
0,021 0,062 0,000243 255 -8,32245 -3,86323284 -2,78062089 222 33 12,92 0,25
0,034 0,034 0,000061 557 -9,70464 -3,38139475 -3,38139475 322 235 42,23 1,81
0,034 0,069 0,000247 279 -8,30612 -3,38139475 -2,67364877 267 12 4,47 0,10
0,034 0,103 0,000444 232 -7,71969 -3,38139475 -2,27302629 240 -8 3,44 -0,06
0,051 0,051 0,000124 411 -8,99523 -2,97592965 -2,97592965 346 66 15,99 0,51
0,051 0,103 0,000423 243 -7,76814 -2,97592965 -2,27302629 287 -43 17,76 -0,33
0,051 0,155 0,000627 247 -7,37456 -2,97592965 -1,86433016 257 -10 4,07 -0,08
0,069 0,069 0,000175 394 -8,65072 -2,67364877 -2,67364877 364 30 7,64 0,23
0,069 0,137 0,00051 269 -7,58110 -2,67364877 -1,98777435 304 -35 13,02 -0,27
0,069 0,206 0,000722 285 -7,23349 -2,67364877 -1,57987911 272 13 4,51 0,10
0,103 0,103 0,000295 349 -8,12854 -2,27302629 -2,27302629 390 -41 11,83 -0,32
0,103 0,206 0,000592 348 -7,43200 -2,27302629 -1,57987911 325 23 6,63 0,18
0,103 0,309 0,00081 381 -7,11848 -2,27302629 -1,174414 292 90 23,52 0,69
0,137 0,137 0,000316 434 -8,05977 -1,98777435 -1,98777435 410 23 5,35 0,18
0,137 0,275 0,000613 449 -7,39715 -1,98777435 -1,29098418 341 108 23,97 0,83
0,137 0,412 0,000919 448 -6,99222 -1,98777435 -0,88673193 306 142 31,65 1,09
0,021 0,021 0,00004 525 -10,12663 -3,86323284 -3,86323284 296 229 43,61 1,76
0,021 0,041 0,000193 212 -8,55282 -3,86323284 -3,19418321 248 -35 16,71 -0,27
0,021 0,062 0,000378 164 -7,88062 -3,86323284 -2,78062089 222 -58 35,45 -0,45
0,034 0,034 0,000132 258 -8,93271 -3,38139475 -3,38139475 322 -64 25,00 -0,49
0,034 0,069 0,000381 181 -7,87271 -3,38139475 -2,67364877 267 -86 47,35 -0,66
0,034 0,103 0,000579 178 -7,45421 -3,38139475 -2,27302629 240 -62 34,89 -0,48
0,051 0,051 0,000207 246 -8,48279 -2,97592965 -2,97592965 346 -99 40,24 -0,76
0,051 0,103 0,000529 195 -7,54452 -2,97592965 -2,27302629 287 -92 47,27 -0,71
0,051 0,155 0,000772 201 -7,16653 -2,97592965 -1,86433016 257 -57 28,14 -0,43
0,069 0,069 0,000267 258 -8,22826 -2,67364877 -2,67364877 364 -106 40,92 -0,81
0,069 0,137 0,000638 215 -7,35717 -2,67364877 -1,98777435 304 -89 41,38 -0,68
0,069 0,206 0,00086 240 -7,05858 -2,67364877 -1,57987911 272 -33 13,75 -0,25
0,103 0,103 0,000357 289 -7,93777 -2,27302629 -2,27302629 390 -102 35,34 -0,78
0,103 0,206 0,000685 301 -7,28609 -2,27302629 -1,57987911 325 -24 8,03 -0,19
0,103 0,309 0,000935 330 -6,97496 -2,27302629 -1,174414 292 39 11,72 0,30
0,137 0,137 0,000393 349 -7,84170 -1,98777435 -1,98777435 410 -62 17,71 -0,47
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[image: alt]0,137 0,275 0,000719 382 -7,23765 -1,98777435 -1,29098418 341 41 10,82 0,32
0,137 0,412 0,001027 401 -6,88111 -1,98777435 -0,88673193 306 95 23,62 0,73
0,021 0,041 0,000157 261 -8,75926 -3,86323284 -3,19418321 248 13 5,06 0,10
0,021 0,062 0,000319 194 -8,05032 -3,86323284 -2,78062089 222 -28 14,31 -0,21
0,034 0,034 0,000056 607 -9,79016 -3,38139475 -3,38139475 322 285 46,97 2,19
0,034 0,069 0,000328 210 -8,02250 -3,38139475 -2,67364877 267 -56 26,86 -0,43
0,034 0,103 0,000545 189 -7,51472 -3,38139475 -2,27302629 240 -51 26,97 -0,39
0,051 0,051 0,000171 298 -8,67385 -2,97592965 -2,97592965 346 -47 15,85 -0,36
0,051 0,103 0,000488 211 -7,62520 -2,97592965 -2,27302629 287 -76 35,85 -0,58
0,051 0,155 0,000743 209 -7,20481 -2,97592965 -1,86433016 257 -49 23,33 -0,37
0,069 0,069 0,000261 264 -8,25099 -2,67364877 -2,67364877 364 -100 37,75 -0,77
0,069 0,137 0,000591 232 -7,43369 -2,67364877 -1,98777435 304 -72 30,97 -0,55
0,069 0,206 0,000819 252 -7,10743 -2,67364877 -1,57987911 272 -21 8,32 -0,16
0,103 0,103 0,000323 319 -8,03786 -2,27302629 -2,27302629 390 -72 22,45 -0,55
0,103 0,206 0,000691 298 -7,27737 -2,27302629 -1,57987911 325 -27 8,98 -0,21
0,103 0,309 0,000878 352 -7,03786 -2,27302629 -1,174414 292 60 17,10 0,46
0,137 0,137 0,000352 389 -7,95188 -1,98777435 -1,98777435 410 -21 5,43 -0,16
0,137 0,275 0,000726 379 -7,22796 -1,98777435 -1,29098418 341 38 9,95 0,29
0,137 0,412 0,000983 419 -6,92490 -1,98777435 -0,88673193 306 113 26,89 0,87
0,021 0,021 0,000024 875 -10,63746 -3,86323284 -3,86323284 296 579 66,16 4,45
0,021 0,041 0,000172 238 -8,66802 -3,86323284 -3,19418321 248 -10 4,01 -0,07
0,021 0,062 0,000321 193 -8,04407 -3,86323284 -2,78062089 222 -29 15,03 -0,22
0,034 0,034 0,00008 425 -9,43348 -3,38139475 -3,38139475 322 103 24,24 0,79
0,034 0,069 0,000327 211 -8,02555 -3,38139475 -2,67364877 267 -56 26,47 -0,43
0,034 0,103 0,000538 191 -7,52765 -3,38139475 -2,27302629 240 -49 25,34 -0,37
0,051 0,051 0,00019 268 -8,56849 -2,97592965 -2,97592965 346 -77 28,72 -0,59
0,051 0,103 0,000504 204 -7,59293 -2,97592965 -2,27302629 287 -82 40,31 -0,63
0,051 0,155 0,000617 251 -7,39064 -2,97592965 -1,86433016 257 -6 2,41 -0,05
0,069 0,069 0,000228 303 -8,38616 -2,67364877 -2,67364877 364 -62 20,33 -0,47
0,069 0,137 0,000491 279 -7,61907 -2,67364877 -1,98777435 304 -25 8,81 -0,19
0,069 0,206 0,00071 290 -7,25025 -2,67364877 -1,57987911 272 18 6,09 0,14
0,103 0,103 0,000328 314 -8,02250 -2,27302629 -2,27302629 390 -76 24,34 -0,59
0,103 0,206 0,000531 388 -7,54075 -2,27302629 -1,57987911 325 63 16,25 0,48
0,103 0,309 0,00072 429 -7,23626 -2,27302629 -1,174414 292 137 32,02 1,06
0,137 0,137 0,00034 403 -7,98656 -1,98777435 -1,98777435 410 -7 1,84 -0,06
0,137 0,275 0,000591 465 -7,43369 -1,98777435 -1,29098418 341 124 26,70 0,95
0,137 0,412 0,000848 486 -7,07263 -1,98777435 -0,88673193 306 179 36,93 1,38
0,021 0,021 0,000039 538 -10,15195 -3,86323284 -3,86323284 296 242 45,02 1,86
0,021 0,041 0,000114 360 -9,07931 -3,86323284 -3,19418321 248 112 31,06 0,86
0,021 0,062 0,000199 312 -8,52221 -3,86323284 -2,78062089 222 89 28,69 0,69
0,034 0,034 0,000067 507 -9,61082 -3,38139475 -3,38139475 322 185 36,55 1,43
0,034 0,069 0,000229 301 -8,38179 -3,38139475 -2,67364877 267 34 11,43 0,26
0,034 0,103 0,000351 293 -7,95472 -3,38139475 -2,27302629 240 53 18,23 0,41
0,051 0,051 0,000126 405 -8,97923 -2,97592965 -2,97592965 346 59 14,64 0,46
0,051 0,103 0,000331 311 -8,01339 -2,97592965 -2,27302629 287 24 7,85 0,19
0,051 0,155 0,000485 320 -7,63136 -2,97592965 -1,86433016 257 62 19,50 0,48
0,069 0,069 0,000178 388 -8,63373 -2,67364877 -2,67364877 364 23 6,05 0,18
0,069 0,137 0,000419 327 -7,77764 -2,67364877 -1,98777435 304 23 7,15 0,18
0,069 0,206 0,000578 356 -7,45594 -2,67364877 -1,57987911 272 84 23,55 0,64
0,103 0,103 0,000275 375 -8,19874 -2,27302629 -2,27302629 390 -16 4,25 -0,12
0,103 0,206 0,00051 404 -7,58110 -2,27302629 -1,57987911 325 79 19,57 0,61
0,103 0,309 0,000696 444 -7,27016 -2,27302629 -1,174414 292 152 34,28 1,17
0,137 0,137 0,000296 463 -8,12515 -1,98777435 -1,98777435 410 53 11,34 0,40
0,137 0,275 0,000556 495 -7,49474 -1,98777435 -1,29098418 341 154 31,04 1,18
0,137 0,412 0,000767 537 -7,17302 -1,98777435 -0,88673193 306 231 42,96 1,77
0,021 0,021 0,000066 318 -9,62586 -3,86323284 -3,86323284 296 22 6,95 0,17
0,021 0,041 0,000189 217 -8,57376 -3,86323284 -3,19418321 248 -31 14,29 -0,24
0,021 0,062 0,000343 181 -7,97778 -3,86323284 -2,78062089 222 -41 22,91 -0,32
0,034 0,034 0,000116 293 -9,06192 -3,38139475 -3,38139475 322 -29 9,85 -0,22
0,034 0,069 0,000353 195 -7,94904 -3,38139475 -2,67364877 267 -71 36,52 -0,55
0,034 0,103 0,000519 198 -7,56361 -3,38139475 -2,27302629 240 -41 20,91 -0,32
0,051 0,051 0,000204 250 -8,49739 -2,97592965 -2,97592965 346 -96 38,20 -0,73
0,051 0,103 0,000501 206 -7,59890 -2,97592965 -2,27302629 287 -81 39,47 -0,62
0,051 0,155 0,000712 218 -7,24743 -2,97592965 -1,86433016 257 -40 18,18 -0,30
0,069 0,069 0,000254 272 -8,27818 -2,67364877 -2,67364877 364 -93 34,06 -0,71
0,069 0,137 0,000606 226 -7,40863 -2,67364877 -1,98777435 304 -78 34,29 -0,60
0,069 0,206 0,000855 241 -7,06441 -2,67364877 -1,57987911 272 -32 13,08 -0,24
0,103 0,103 0,000361 285 -7,92663 -2,27302629 -2,27302629 390 -105 36,85 -0,81
0,103 0,206 0,000727 283 -7,22658 -2,27302629 -1,57987911 325 -42 14,66 -0,32
0,103 0,309 0,000951 325 -6,95800 -2,27302629 -1,174414 292 33 10,21 0,25
0,137 0,137 0,000405 338 -7,81162 -1,98777435 -1,98777435 410 -72 21,30 -0,55
0,137 0,275 0,000755 364 -7,18879 -1,98777435 -1,29098418 341 23 6,35 0,18
0,137 0,412 0,001005 410 -6,90277 -1,98777435 -0,88673193 306 104 25,26 0,80
0,021 0,021 0,000061 344 -9,70464 -3,86323284 -3,86323284 296 48 14,00 0,37
0,021 0,041 0,000201 204 -8,51221 -3,86323284 -3,19418321 248 -44 21,55 -0,34
0,021 0,062 0,000349 178 -7,96044 -3,86323284 -2,78062089 222 -45 25,06 -0,34
0,034 0,034 0,000116 293 -9,06192 -3,38139475 -3,38139475 322 -29 9,85 -0,22
0,034 0,069 0,00035 197 -7,95758 -3,38139475 -2,67364877 267 -70 35,36 -0,54
0,034 0,103 0,000559 184 -7,48936 -3,38139475 -2,27302629 240 -56 30,23 -0,43
0,051 0,051 0,000188 271 -8,57907 -2,97592965 -2,97592965 346 -74 27,36 -0,57
0,051 0,103 0,000496 208 -7,60893 -2,97592965 -2,27302629 287 -79 38,08 -0,61
0,051 0,155 0,000731 212 -7,22110 -2,97592965 -1,86433016 257 -45 21,34 -0,35
0,069 0,069 0,000244 283 -8,31834 -2,67364877 -2,67364877 364 -81 28,78 -0,63
0,069 0,137 0,0006 228 -7,41858 -2,67364877 -1,98777435 304 -75 32,96 -0,58
0,069 0,206 0,000848 243 -7,07263 -2,67364877 -1,57987911 272 -30 12,16 -0,23
0,103 0,103 0,000363 284 -7,92111 -2,27302629 -2,27302629 390 -107 37,61 -0,82
0,103 0,206 0,000682 302 -7,29048 -2,27302629 -1,57987911 325 -23 7,56 -0,18
0,103 0,309 0,000852 363 -7,06792 -2,27302629 -1,174414 292 71 19,55 0,54
0,137 0,137 0,000394 348 -7,83916 -1,98777435 -1,98777435 410 -63 18,01 -0,48
0,137 0,275 0,000752 366 -7,19277 -1,98777435 -1,29098418 341 25 6,73 0,19
0,137 0,412 0,001037 397 -6,87142 -1,98777435 -0,88673193 306 91 22,88 0,70
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,0640305
"Amostra" :  MIBH b1 -0,4488598
b2 1,25818753
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DADOS DO ENSAIO TRIAXIAL DINÂMICO 430 0,4489 -0,2582
V
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 Calculado 
(kgf/cm2)
ERRO
(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,021 0,000038 553 -10,17792 -3,86323284 -3,86323284 206 347 62,74 3,28
0,021 0,041 0,000227 181 -8,39056 -3,86323284 -3,19418321 173 7 4,08 0,07
0,021 0,062 0,000423 147 -7,76814 -3,86323284 -2,78062089 156 -9 6,22 -0,09
0,034 0,034 0,000123 276 -9,00333 -3,38139475 -3,38139475 226 51 18,34 0,48
0,034 0,069 0,000433 159 -7,74477 -3,38139475 -2,67364877 188 -29 17,99 -0,27
0,034 0,103 0,000672 153 -7,30525 -3,38139475 -2,27302629 170 -16 10,62 -0,15
0,051 0,051 0,000204 250 -8,49739 -2,97592965 -2,97592965 244 6 2,46 0,06
0,051 0,103 0,000567 182 -7,47515 -2,97592965 -2,27302629 203 -22 11,96 -0,21
0,051 0,155 0,000851 182 -7,06910 -2,97592965 -1,86433016 183 -1 0,48 -0,01
0,069 0,069 0,000299 231 -8,11507 -2,67364877 -2,67364877 258 -28 11,94 -0,26
0,069 0,137 0,000778 176 -7,15878 -2,67364877 -1,98777435 216 -40 22,89 -0,38
0,069 0,206 0,000919 224 -6,99222 -2,67364877 -1,57987911 195 29 13,11 0,28
0,103 0,103 0,000387 266 -7,85709 -2,27302629 -2,27302629 279 -13 4,77 -0,12
0,103 0,206 0,000801 257 -7,12965 -2,27302629 -1,57987911 233 24 9,34 0,23
0,103 0,309 0,000992 311 -6,91579 -2,27302629 -1,174414 210 102 32,59 0,96
0,137 0,137 0,000446 307 -7,71519 -1,98777435 -1,98777435 294 13 4,15 0,12
0,137 0,275 0,000843 326 -7,07854 -1,98777435 -1,29098418 246 80 24,61 0,76
0,137 0,412 0,001042 395 -6,86661 -1,98777435 -0,88673193 222 174 43,96 1,64
0,021 0,021 0,000017 1.235 -10,98230 -3,86323284 -3,86323284 206 1.029 83,33 9,72
0,021 0,041 0,000167 246 -8,69752 -3,86323284 -3,19418321 173 72 29,44 0,68
0,021 0,062 0,000328 189 -8,02250 -3,86323284 -2,78062089 156 33 17,63 0,31
0,034 0,034 0,000092 370 -9,29372 -3,38139475 -3,38139475 226 144 38,92 1,36
0,034 0,069 0,000358 193 -7,93498 -3,38139475 -2,67364877 188 5 2,45 0,04
0,034 0,103 0,000578 178 -7,45594 -3,38139475 -2,27302629 170 9 4,86 0,08
0,051 0,051 0,000192 266 -8,55802 -2,97592965 -2,97592965 244 22 8,19 0,21
0,051 0,103 0,000537 192 -7,52951 -2,97592965 -2,27302629 203 -12 6,04 -0,11
0,051 0,155 0,00081 191 -7,11848 -2,97592965 -1,86433016 183 8 4,36 0,08
0,069 0,069 0,000318 217 -8,05346 -2,67364877 -2,67364877 258 -41 19,06 -0,39
0,069 0,137 0,00065 211 -7,33854 -2,67364877 -1,98777435 216 -6 2,67 -0,05
0,069 0,206 0,000914 225 -6,99768 -2,67364877 -1,57987911 195 31 13,58 0,29
0,103 0,103 0,000397 259 -7,83157 -2,27302629 -2,27302629 279 -19 7,47 -0,18
0,103 0,206 0,000761 271 -7,18088 -2,27302629 -1,57987911 233 38 13,87 0,35
0,103 0,309 0,001016 304 -6,89188 -2,27302629 -1,174414 210 94 30,96 0,89
0,137 0,137 0,000456 300 -7,69302 -1,98777435 -1,98777435 294 6 2,00 0,06
0,137 0,275 0,000856 321 -7,06324 -1,98777435 -1,29098418 246 75 23,44 0,71
0,137 0,412 0,001176 350 -6,74564 -1,98777435 -0,88673193 222 129 36,76 1,22
0,021 0,021 0,000062 339 -9,68838 -3,86323284 -3,86323284 206 133 39,21 1,25
0,021 0,041 0,000266 154 -8,23201 -3,86323284 -3,19418321 173 -19 12,39 -0,18
0,021 0,062 0,000467 133 -7,66918 -3,86323284 -2,78062089 156 -23 17,27 -0,22
0,034 0,034 0,000152 224 -8,79163 -3,38139475 -3,38139475 226 -2 0,91 -0,02
0,034 0,069 0,000494 140 -7,61298 -3,38139475 -2,67364877 188 -48 34,61 -0,46
0,034 0,103 0,000766 134 -7,17433 -3,38139475 -2,27302629 170 -35 26,09 -0,33
0,051 0,051 0,000249 205 -8,29806 -2,97592965 -2,97592965 244 -39 19,06 -0,37
0,051 0,103 0,000675 153 -7,30080 -2,97592965 -2,27302629 203 -51 33,29 -0,48
0,051 0,155 0,001011 153 -6,89682 -2,97592965 -1,86433016 183 -30 19,38 -0,28
0,069 0,069 0,000335 206 -8,00138 -2,67364877 -2,67364877 258 -52 25,42 -0,49
0,069 0,137 0,000826 166 -7,09892 -2,67364877 -1,98777435 216 -51 30,48 -0,48
0,069 0,206 0,001131 182 -6,78465 -2,67364877 -1,57987911 195 -13 6,94 -0,12
0,103 0,103 0,00047 219 -7,66278 -2,27302629 -2,27302629 279 -60 27,24 -0,56
0,103 0,206 0,000938 220 -6,97176 -2,27302629 -1,57987911 233 -14 6,16 -0,13
0,103 0,309 0,001238 250 -6,69426 -2,27302629 -1,174414 210 40 15,87 0,37
0,137 0,137 0,000522 262 -7,55784 -1,98777435 -1,98777435 294 -32 12,18 -0,30
0,137 0,275 0,000972 283 -6,93615 -1,98777435 -1,29098418 246 37 13,07 0,35
0,137 0,412 0,001386 297 -6,58133 -1,98777435 -0,88673193 222 76 25,46 0,72
0,021 0,021 0,000079 266 -9,44606 -3,86323284 -3,86323284 206 60 22,54 0,57
0,021 0,041 0,000297 138 -8,12178 -3,86323284 -3,19418321 173 -35 25,49 -0,33
0,021 0,062 0,000509 122 -7,58306 -3,86323284 -2,78062089 156 -34 27,82 -0,32
0,034 0,034 0,000177 192 -8,63936 -3,38139475 -3,38139475 226 -34 17,51 -0,32
0,034 0,069 0,000518 133 -7,56554 -3,38139475 -2,67364877 188 -55 41,15 -0,52
0,034 0,103 0,000789 131 -7,14474 -3,38139475 -2,27302629 170 -39 29,88 -0,37
0,051 0,051 0,000268 190 -8,22452 -2,97592965 -2,97592965 244 -54 28,15 -0,51
0,051 0,103 0,000712 145 -7,24743 -2,97592965 -2,27302629 203 -59 40,60 -0,55
0,051 0,155 0,001046 148 -6,86278 -2,97592965 -1,86433016 183 -35 23,51 -0,33
0,069 0,069 0,000349 198 -7,96044 -2,67364877 -2,67364877 258 -61 30,66 -0,57
0,069 0,137 0,000841 163 -7,08092 -2,67364877 -1,98777435 216 -54 32,84 -0,51
0,069 0,206 0,001158 178 -6,76106 -2,67364877 -1,57987911 195 -17 9,49 -0,16
0,103 0,103 0,000478 215 -7,64590 -2,27302629 -2,27302629 279 -63 29,40 -0,60
0,103 0,206 0,000957 215 -6,95171 -2,27302629 -1,57987911 233 -18 8,31 -0,17
0,103 0,309 0,001243 249 -6,69023 -2,27302629 -1,174414 210 39 15,54 0,36
0,137 0,137 0,000495 277 -7,61095 -1,98777435 -1,98777435 294 -18 6,38 -0,17
0,137 0,275 0,000997 276 -6,91076 -1,98777435 -1,29098418 246 30 10,83 0,28
0,137 0,412 0,001391 296 -6,57773 -1,98777435 -0,88673193 222 75 25,19 0,70
0,021 0,041 0,000191 215 -8,56324 -3,86323284 -3,19418321 173 41 19,30 0,10
0,021 0,062 0,000393 158 -7,84170 -3,86323284 -2,78062089 156 2 1,31 0,01
0,034 0,034 0,00011 309 -9,11503 -3,38139475 -3,38139475 226 83 26,97 0,21
0,034 0,069 0,000408 169 -7,80424 -3,38139475 -2,67364877 188 -19 11,18 -0,05
0,034 0,103 0,00066 156 -7,32327 -3,38139475 -2,27302629 170 -13 8,64 -0,03
0,051 0,051 0,000203 251 -8,50230 -2,97592965 -2,97592965 244 7 2,93 0,02
0,051 0,103 0,000576 179 -7,45940 -2,97592965 -2,27302629 203 -25 13,74 -0,06
0,051 0,155 0,000891 174 -7,02317 -2,97592965 -1,86433016 183 -9 5,21 -0,02
0,069 0,069 0,000281 246 -8,17716 -2,67364877 -2,67364877 258 -13 5,20 -0,03
0,069 0,137 0,000719 191 -7,23765 -2,67364877 -1,98777435 216 -26 13,57 -0,07
0,069 0,206 0,001015 203 -6,89287 -2,67364877 -1,57987911 195 8 4,03 0,02
0,103 0,103 0,000416 248 -7,78483 -2,27302629 -2,27302629 279 -31 12,62 -0,08
0,103 0,206 0,000827 249 -7,09771 -2,27302629 -1,57987911 233 16 6,40 0,04
0,103 0,309 0,001121 276 -6,79353 -2,27302629 -1,174414 210 66 23,83 0,17
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[image: alt]0,137 0,137 0,000436 314 -7,73787 -1,98777435 -1,98777435 294 20 6,30 0,05
0,137 0,275 0,000878 313 -7,03786 -1,98777435 -1,29098418 246 67 21,48 0,17
0,137 0,412 0,00121 340 -6,71713 -1,98777435 -0,88673193 222 119 34,93 0,30
0,021 0,041 0,000192 214 -8,55802 -3,86323284 -3,19418321 173 40 18,87 0,10
0,021 0,062 0,000359 173 -7,93219 -3,86323284 -2,78062089 156 17 9,85 0,04
0,034 0,034 0,000108 315 -9,13338 -3,38139475 -3,38139475 226 89 28,30 0,23
0,034 0,069 0,000386 179 -7,85967 -3,38139475 -2,67364877 188 -9 5,18 -0,02
0,034 0,103 0,000641 161 -7,35248 -3,38139475 -2,27302629 170 -9 5,51 -0,02
0,051 0,051 0,000198 258 -8,52724 -2,97592965 -2,97592965 244 14 5,32 0,03
0,051 0,103 0,000579 178 -7,45421 -2,97592965 -2,27302629 203 -25 14,33 -0,06
0,051 0,155 0,000854 181 -7,06558 -2,97592965 -1,86433016 183 -2 0,84 0,00
0,069 0,069 0,000328 210 -8,02250 -2,67364877 -2,67364877 258 -48 22,80 -0,12
0,069 0,137 0,000701 195 -7,26300 -2,67364877 -1,98777435 216 -21 10,73 -0,05
0,069 0,206 0,000999 206 -6,90876 -2,67364877 -1,57987911 195 11 5,54 0,03
0,103 0,103 0,000418 246 -7,78003 -2,27302629 -2,27302629 279 -32 13,16 -0,08
0,103 0,206 0,000844 244 -7,07736 -2,27302629 -1,57987911 233 11 4,48 0,03
0,103 0,309 0,001082 286 -6,82894 -2,27302629 -1,174414 210 76 26,48 0,19
0,137 0,137 0,000464 295 -7,67563 -1,98777435 -1,98777435 294 1 0,28 0,00
0,137 0,275 0,00087 316 -7,04702 -1,98777435 -1,29098418 246 70 22,19 0,18
0,137 0,412 0,001206 342 -6,72045 -1,98777435 -0,88673193 222 120 35,14 0,30
0,021 0,021 0,000048 438 -9,94431 -3,86323284 -3,86323284 206 232 52,94 2,19
0,021 0,041 0,000239 172 -8,33905 -3,86323284 -3,19418321 173 -2 0,99 -0,02
0,021 0,062 0,000446 139 -7,71519 -3,86323284 -2,78062089 156 -17 12,00 -0,16
0,034 0,034 0,000153 222 -8,78507 -3,38139475 -3,38139475 226 -3 1,57 -0,03
0,034 0,069 0,000453 152 -7,69962 -3,38139475 -2,67364877 188 -36 23,44 -0,34
0,034 0,103 0,000705 146 -7,25731 -3,38139475 -2,27302629 170 -23 16,05 -0,22
0,051 0,051 0,000245 208 -8,31425 -2,97592965 -2,97592965 244 -36 17,15 -0,34
0,051 0,103 0,000615 167 -7,39389 -2,97592965 -2,27302629 203 -36 21,44 -0,34
0,051 0,155 0,000898 173 -7,01534 -2,97592965 -1,86433016 183 -10 6,03 -0,10
0,069 0,069 0,000319 216 -8,05032 -2,67364877 -2,67364877 258 -42 19,43 -0,40
0,069 0,137 0,000756 181 -7,18747 -2,67364877 -1,98777435 216 -35 19,42 -0,33
0,069 0,206 0,000875 235 -7,04129 -2,67364877 -1,57987911 195 41 17,27 0,38
0,103 0,103 0,000426 242 -7,76107 -2,27302629 -2,27302629 279 -37 15,32 -0,35
0,103 0,206 0,000834 247 -7,08928 -2,27302629 -1,57987911 233 14 5,61 0,13
0,103 0,309 0,001126 274 -6,78908 -2,27302629 -1,174414 210 64 23,49 0,61
0,137 0,137 0,000468 293 -7,66704 -1,98777435 -1,98777435 294 -2 0,58 -0,02
0,137 0,275 0,000872 315 -7,04472 -1,98777435 -1,29098418 246 69 22,01 0,66
0,137 0,412 0,001241 332 -6,69184 -1,98777435 -0,88673193 222 110 33,26 1,04
0,021 0,021 0,000036 583 -10,23199 -3,86323284 -3,86323284 206 377 64,70 3,57
0,021 0,041 0,000233 176 -8,36447 -3,86323284 -3,19418321 173 3 1,55 0,03
0,021 0,062 0,000438 142 -7,73329 -3,86323284 -2,78062089 156 -14 9,99 -0,13
0,034 0,034 0,000121 281 -9,01972 -3,38139475 -3,38139475 226 55 19,67 0,52
0,034 0,069 0,000431 160 -7,74940 -3,38139475 -2,67364877 188 -28 17,45 -0,26
0,034 0,103 0,000698 148 -7,26729 -3,38139475 -2,27302629 170 -22 14,90 -0,21
0,051 0,051 0,000212 241 -8,45892 -2,97592965 -2,97592965 244 -3 1,37 -0,03
0,051 0,103 0,000636 162 -7,36031 -2,97592965 -2,27302629 203 -41 25,59 -0,39
0,051 0,155 0,000928 167 -6,98248 -2,97592965 -1,86433016 183 -16 9,58 -0,15
0,069 0,069 0,000317 218 -8,05661 -2,67364877 -2,67364877 258 -41 18,68 -0,38
0,069 0,137 0,000764 179 -7,17694 -2,67364877 -1,98777435 216 -37 20,68 -0,35
0,069 0,206 0,001105 186 -6,80791 -2,67364877 -1,57987911 195 -8 4,48 -0,08
0,103 0,103 0,000437 236 -7,73558 -2,27302629 -2,27302629 279 -43 18,30 -0,41
0,103 0,206 0,000885 233 -7,02992 -2,27302629 -1,57987911 233 0 0,16 0,00
0,103 0,309 0,001167 265 -6,75332 -2,27302629 -1,174414 210 55 20,70 0,52
0,137 0,137 0,000466 294 -7,67132 -1,98777435 -1,98777435 294 0 0,15 0,00
0,137 0,275 0,000918 300 -6,99331 -1,98777435 -1,29098418 246 54 17,90 0,51
0,137 0,412 0,001275 323 -6,66481 -1,98777435 -0,88673193 222 102 31,43 0,96
0,021 0,021 0,000066 318 -9,62586 -3,86323284 -3,86323284 206 112 35,29 1,06
0,021 0,041 0,000274 150 -8,20238 -3,86323284 -3,19418321 173 -24 15,78 -0,22
0,021 0,062 0,000512 121 -7,57719 -3,86323284 -2,78062089 156 -35 28,57 -0,33
0,034 0,034 0,000182 187 -8,61150 -3,38139475 -3,38139475 226 -39 20,83 -0,37
0,034 0,069 0,000489 141 -7,62315 -3,38139475 -2,67364877 188 -47 33,25 -0,44
0,034 0,103 0,000766 134 -7,17433 -3,38139475 -2,27302629 170 -35 26,09 -0,33
0,051 0,051 0,000269 190 -8,22080 -2,97592965 -2,97592965 244 -54 28,63 -0,51
0,051 0,103 0,000698 148 -7,26729 -2,97592965 -2,27302629 203 -56 37,83 -0,53
0,051 0,155 0,001 155 -6,90776 -2,97592965 -1,86433016 183 -28 18,08 -0,26
0,069 0,069 0,000316 218 -8,05977 -2,67364877 -2,67364877 258 -40 18,31 -0,38
0,069 0,137 0,000811 169 -7,11724 -2,67364877 -1,98777435 216 -47 28,11 -0,45
0,069 0,206 0,001112 185 -6,80160 -2,67364877 -1,57987911 195 -10 5,14 -0,09
0,103 0,103 0,00046 224 -7,68428 -2,27302629 -2,27302629 279 -55 24,53 -0,52
0,103 0,206 0,000925 223 -6,98572 -2,27302629 -1,57987911 233 -10 4,69 -0,10
0,103 0,309 0,001174 263 -6,74734 -2,27302629 -1,174414 210 53 20,22 0,50
0,137 0,137 0,000494 277 -7,61298 -1,98777435 -1,98777435 294 -17 6,16 -0,16
0,137 0,275 0,000961 286 -6,94754 -1,98777435 -1,29098418 246 40 14,05 0,38
0,137 0,412 0,001322 312 -6,62861 -1,98777435 -0,88673193 222 90 28,90 0,85
0,021 0,021 0,000071 296 -9,55283 -3,86323284 -3,86323284 206 90 30,38 0,85
0,021 0,041 0,000273 150 -8,20604 -3,86323284 -3,19418321 173 -23 15,35 -0,22
0,021 0,062 0,000471 132 -7,66065 -3,86323284 -2,78062089 156 -24 18,28 -0,23
0,034 0,034 0,000169 201 -8,68561 -3,38139475 -3,38139475 226 -25 12,20 -0,23
0,034 0,069 0,000562 123 -7,48401 -3,38139475 -2,67364877 188 -65 53,14 -0,62
0,034 0,103 0,000809 127 -7,11971 -3,38139475 -2,27302629 170 -42 33,17 -0,40
0,051 0,051 0,0003 170 -8,11173 -2,97592965 -2,97592965 244 -74 43,45 -0,70
0,051 0,103 0,000795 130 -7,13717 -2,97592965 -2,27302629 203 -74 56,98 -0,70
0,051 0,155 0,00114 136 -6,77673 -2,97592965 -1,86433016 183 -47 34,61 -0,44
0,069 0,069 0,000449 154 -7,70849 -2,67364877 -2,67364877 258 -105 68,10 -0,99
0,069 0,137 0,001045 131 -6,86374 -2,67364877 -1,98777435 216 -85 65,07 -0,81
0,069 0,206 0,00136 151 -6,60027 -2,67364877 -1,57987911 195 -43 28,59 -0,41
0,103 0,103 0,000656 157 -7,32935 -2,27302629 -2,27302629 279 -122 77,59 -1,15
0,103 0,206 0,001189 173 -6,73464 -2,27302629 -1,57987911 233 -60 34,57 -0,57
0,103 0,309 0,001513 204 -6,49366 -2,27302629 -1,174414 210 -6 2,81 -0,05
0,137 0,137 0,000694 197 -7,27304 -1,98777435 -1,98777435 294 -97 49,15 -0,92
0,137 0,275 0,001277 215 -6,66324 -1,98777435 -1,29098418 246 -31 14,21 -0,29
0,137 0,412 0,001649 250 -6,40759 -1,98777435 -0,88673193 222 28 11,32 0,27
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -6,1684702
"Amostra" :  MMBH b1 -0,4295357
b2 1,24305927
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DADOS DO ENSAIO TRIAXIAL DINÂMICO 477 0,4295 -0,2431
V
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(kgf/cm2)
ERRO (%)
Resíduo
Padronizado
0,021 0,041 0,000064 641 -9,65663 -3,86323284 -3,19418321 197 443 69,18 3,86
0,021 0,062 0,000204 304 -8,49739 -3,86323284 -2,78062089 179 125 41,25 1,09
0,034 0,034 0,000029 1.172 -10,44821 -3,38139475 -3,38139475 254 918 78,32 7,99
0,034 0,069 0,00023 300 -8,37743 -3,38139475 -2,67364877 214 86 28,67 0,75
0,034 0,103 0,000436 236 -7,73787 -3,38139475 -2,27302629 194 42 17,83 0,37
0,051 0,051 0,000091 560 -9,30465 -2,97592965 -2,97592965 274 286 51,09 2,49
0,051 0,103 0,000388 265 -7,85451 -2,97592965 -2,27302629 231 34 12,96 0,30
0,051 0,155 0,000662 234 -7,32025 -2,97592965 -1,86433016 209 25 10,65 0,22
0,069 0,069 0,000146 473 -8,83190 -2,67364877 -2,67364877 290 183 38,64 1,59
0,069 0,137 0,000607 226 -7,40698 -2,67364877 -1,98777435 245 -20 8,76 -0,17
0,069 0,206 0,000851 242 -7,06910 -2,67364877 -1,57987911 222 20 8,16 0,17
0,103 0,103 0,000301 342 -8,10840 -2,27302629 -2,27302629 312 30 8,68 0,26
0,103 0,206 0,000709 291 -7,25166 -2,27302629 -1,57987911 264 27 9,12 0,23
0,103 0,309 0,000938 329 -6,97176 -2,27302629 -1,174414 239 90 27,37 0,78
0,137 0,137 0,000324 423 -8,03477 -1,98777435 -1,98777435 330 93 22,06 0,81
0,137 0,275 0,000711 387 -7,24884 -1,98777435 -1,29098418 278 109 28,07 0,94
0,137 0,412 0,000988 417 -6,91983 -1,98777435 -0,88673193 252 165 39,52 1,43
0,021 0,021 0,000077 273 -9,47171 -3,86323284 -3,86323284 232 40 14,82 0,35
0,021 0,041 0,000234 175 -8,36019 -3,86323284 -3,19418321 197 -22 12,69 -0,19
0,021 0,062 0,000372 167 -7,89662 -3,86323284 -2,78062089 179 -12 7,14 -0,10
0,034 0,034 0,000148 230 -8,81830 -3,38139475 -3,38139475 254 -24 10,63 -0,21
0,034 0,069 0,000411 168 -7,79692 -3,38139475 -2,67364877 214 -46 27,46 -0,40
0,034 0,103 0,000698 148 -7,26729 -3,38139475 -2,27302629 194 -47 31,56 -0,41
0,051 0,051 0,000257 198 -8,26643 -2,97592965 -2,97592965 274 -76 38,13 -0,66
0,051 0,103 0,000697 148 -7,26873 -2,97592965 -2,27302629 231 -83 56,36 -0,72
0,051 0,155 0,000917 169 -6,99440 -2,97592965 -1,86433016 209 -40 23,77 -0,35
0,069 0,069 0,000392 176 -7,84425 -2,67364877 -2,67364877 290 -114 64,76 -0,99
0,069 0,137 0,00086 159 -7,05858 -2,67364877 -1,98777435 245 -86 54,09 -0,75
0,069 0,206 0,001102 187 -6,81063 -2,67364877 -1,57987911 222 -35 18,92 -0,31
0,103 0,103 0,000498 207 -7,60491 -2,27302629 -2,27302629 312 -106 51,09 -0,92
0,103 0,206 0,000858 240 -7,06091 -2,27302629 -1,57987911 264 -24 9,98 -0,21
0,103 0,309 0,00122 253 -6,70890 -2,27302629 -1,174414 239 14 5,53 0,12
0,137 0,137 0,000492 278 -7,61703 -1,98777435 -1,98777435 330 -51 18,36 -0,44
0,137 0,275 0,000922 298 -6,98897 -1,98777435 -1,29098418 278 20 6,72 0,17
0,137 0,412 0,001348 306 -6,60913 -1,98777435 -0,88673193 252 53 17,49 0,47
0,021 0,021 0,000071 296 -9,55283 -3,86323284 -3,86323284 232 63 21,46 0,55
0,021 0,041 0,000231 177 -8,37309 -3,86323284 -3,19418321 197 -20 11,24 -0,17
0,021 0,062 0,000396 157 -7,83410 -3,86323284 -2,78062089 179 -22 14,05 -0,19
0,034 0,034 0,000134 254 -8,91767 -3,38139475 -3,38139475 254 0 0,16 0,00
0,034 0,069 0,000412 167 -7,79449 -3,38139475 -2,67364877 214 -47 27,77 -0,40
0,034 0,103 0,000693 149 -7,27448 -3,38139475 -2,27302629 194 -45 30,61 -0,40
0,051 0,051 0,000236 216 -8,35168 -2,97592965 -2,97592965 274 -58 26,84 -0,50
0,051 0,103 0,000583 177 -7,44732 -2,97592965 -2,27302629 231 -54 30,79 -0,47
0,051 0,155 0,000929 167 -6,98140 -2,97592965 -1,86433016 209 -42 25,39 -0,37
0,069 0,069 0,0003 230 -8,11173 -2,67364877 -2,67364877 290 -60 26,09 -0,52
0,069 0,137 0,000732 187 -7,21973 -2,67364877 -1,98777435 245 -58 31,16 -0,51
0,069 0,206 0,001043 198 -6,86565 -2,67364877 -1,57987911 222 -25 12,56 -0,22
0,103 0,103 0,000458 225 -7,68864 -2,27302629 -2,27302629 312 -88 38,96 -0,76
0,103 0,206 0,000818 252 -7,10865 -2,27302629 -1,57987911 264 -12 4,85 -0,11
0,103 0,309 0,001122 275 -6,79264 -2,27302629 -1,174414 239 36 13,12 0,31
0,137 0,137 0,000471 291 -7,66065 -1,98777435 -1,98777435 330 -39 13,31 -0,34
0,137 0,275 0,000863 319 -7,05510 -1,98777435 -1,29098418 278 40 12,69 0,35
0,137 0,412 0,00122 338 -6,70890 -1,98777435 -0,88673193 252 86 25,32 0,74
0,021 0,021 0,000072 292 -9,53884 -3,86323284 -3,86323284 232 59 20,35 0,52
0,021 0,041 0,00027 152 -8,21709 -3,86323284 -3,19418321 197 -46 30,02 -0,40
0,021 0,062 0,000458 135 -7,68864 -3,86323284 -2,78062089 179 -43 31,90 -0,38
0,034 0,034 0,000149 228 -8,81156 -3,38139475 -3,38139475 254 -26 11,38 -0,23
0,034 0,069 0,000439 157 -7,73101 -3,38139475 -2,67364877 214 -57 36,14 -0,49
0,034 0,103 0,00068 151 -7,29342 -3,38139475 -2,27302629 194 -43 28,16 -0,37
0,051 0,051 0,000235 217 -8,35593 -2,97592965 -2,97592965 274 -57 26,31 -0,50
0,051 0,103 0,0006 172 -7,41858 -2,97592965 -2,27302629 231 -59 34,60 -0,52
0,051 0,155 0,00093 167 -6,98033 -2,97592965 -1,86433016 209 -43 25,53 -0,37
0,069 0,069 0,000306 225 -8,09193 -2,67364877 -2,67364877 290 -65 28,61 -0,56
0,069 0,137 0,000762 180 -7,17956 -2,67364877 -1,98777435 245 -66 36,53 -0,57
0,069 0,206 0,000999 206 -6,90876 -2,67364877 -1,57987911 222 -16 7,81 -0,14
0,103 0,103 0,000413 249 -7,79206 -2,27302629 -2,27302629 312 -63 25,30 -0,55
0,103 0,206 0,000787 262 -7,14728 -2,27302629 -1,57987911 264 -2 0,88 -0,02
0,103 0,309 0,001175 263 -6,74649 -2,27302629 -1,174414 239 24 9,02 0,21
0,137 0,137 0,000471 291 -7,66065 -1,98777435 -1,98777435 330 -39 13,31 -0,34
0,137 0,275 0,000852 323 -7,06792 -1,98777435 -1,29098418 278 45 13,80 0,39
0,137 0,412 0,001204 342 -6,72211 -1,98777435 -0,88673193 252 90 26,30 0,78
0,021 0,021 0,000073 288 -9,52505 -3,86323284 -3,86323284 232 55 19,24 0,48
0,021 0,041 0,000262 156 -8,24717 -3,86323284 -3,19418321 197 -41 26,17 -0,36
0,021 0,062 0,000442 140 -7,72420 -3,86323284 -2,78062089 179 -38 27,30 -0,33
0,034 0,034 0,000136 250 -8,90286 -3,38139475 -3,38139475 254 -4 1,66 -0,04
0,034 0,069 0,000462 149 -7,67995 -3,38139475 -2,67364877 214 -65 43,28 -0,56
0,034 0,103 0,00073 141 -7,22247 -3,38139475 -2,27302629 194 -53 37,59 -0,46
0,051 0,051 0,000214 238 -8,44953 -2,97592965 -2,97592965 274 -36 15,02 -0,31
0,051 0,103 0,000603 171 -7,41359 -2,97592965 -2,27302629 231 -60 35,27 -0,52
0,051 0,155 0,000866 179 -7,05163 -2,97592965 -1,86433016 209 -30 16,89 -0,26
0,069 0,069 0,000341 202 -7,98363 -2,67364877 -2,67364877 290 -88 43,32 -0,76
0,069 0,137 0,000783 175 -7,15238 -2,67364877 -1,98777435 245 -71 40,30 -0,61
0,069 0,206 0,001094 188 -6,81791 -2,67364877 -1,57987911 222 -34 18,06 -0,30
0,103 0,103 0,000429 240 -7,75405 -2,27302629 -2,27302629 312 -72 30,16 -0,63
0,103 0,206 0,000826 249 -7,09892 -2,27302629 -1,57987911 264 -15 5,88 -0,13
0,103 0,309 0,001058 292 -6,85137 -2,27302629 -1,174414 239 53 18,08 0,46
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[image: alt]0,137 0,137 0,000465 295 -7,67347 -1,98777435 -1,98777435 330 -35 11,86 -0,30
0,137 0,275 0,000895 307 -7,01869 -1,98777435 -1,29098418 278 29 9,45 0,25
0,137 0,412 0,001188 347 -6,73548 -1,98777435 -0,88673193 252 95 27,28 0,82
0,021 0,041 0,000154 266 -8,77856 -3,86323284 -3,19418321 197 69 25,84 0,60
0,021 0,062 0,000286 217 -8,15952 -3,86323284 -2,78062089 179 38 17,63 0,33
0,034 0,034 0,000084 405 -9,38469 -3,38139475 -3,38139475 254 151 37,21 1,31
0,034 0,069 0,000332 208 -8,01038 -3,38139475 -2,67364877 214 -6 2,96 -0,05
0,034 0,103 0,000547 188 -7,51106 -3,38139475 -2,27302629 194 -6 3,10 -0,05
0,051 0,051 0,000164 311 -8,71564 -2,97592965 -2,97592965 274 37 11,85 0,32
0,051 0,103 0,00046 224 -7,68428 -2,97592965 -2,27302629 231 -7 3,19 -0,06
0,051 0,155 0,000812 191 -7,11601 -2,97592965 -1,86433016 209 -18 9,60 -0,16
0,069 0,069 0,000233 296 -8,36447 -2,67364877 -2,67364877 290 6 2,07 0,05
0,069 0,137 0,000647 212 -7,34316 -2,67364877 -1,98777435 245 -34 15,93 -0,29
0,069 0,206 0,000936 220 -6,97390 -2,67364877 -1,57987911 222 -2 1,01 -0,02
0,103 0,103 0,000367 281 -7,91015 -2,27302629 -2,27302629 312 -32 11,35 -0,28
0,103 0,206 0,000785 262 -7,14983 -2,27302629 -1,57987911 264 -2 0,62 -0,01
0,103 0,309 0,001019 303 -6,88893 -2,27302629 -1,174414 239 64 21,10 0,56
0,137 0,137 0,000409 335 -7,80180 -1,98777435 -1,98777435 330 5 1,61 0,05
0,137 0,275 0,000765 359 -7,17563 -1,98777435 -1,29098418 278 81 22,60 0,71
0,137 0,412 0,00105 392 -6,85897 -1,98777435 -0,88673193 252 140 35,73 1,22
0,021 0,021 0,00007 300 -9,56702 -3,86323284 -3,86323284 232 68 22,56 0,59
0,021 0,041 0,000192 214 -8,55802 -3,86323284 -3,19418321 197 16 7,54 0,14
0,021 0,062 0,00037 168 -7,90201 -3,86323284 -2,78062089 179 -11 6,56 -0,10
0,034 0,034 0,000102 333 -9,19054 -3,38139475 -3,38139475 254 79 23,76 0,69
0,034 0,069 0,000379 182 -7,87797 -3,38139475 -2,67364877 214 -32 17,54 -0,28
0,034 0,103 0,000619 166 -7,38741 -3,38139475 -2,27302629 194 -28 16,67 -0,24
0,051 0,051 0,000212 241 -8,45892 -2,97592965 -2,97592965 274 -34 13,94 -0,29
0,051 0,103 0,00055 187 -7,50559 -2,97592965 -2,27302629 231 -44 23,38 -0,38
0,051 0,155 0,000851 182 -7,06910 -2,97592965 -1,86433016 209 -27 14,86 -0,24
0,069 0,069 0,000303 228 -8,10178 -2,67364877 -2,67364877 290 -62 27,35 -0,54
0,069 0,137 0,000692 198 -7,27592 -2,67364877 -1,98777435 245 -47 23,99 -0,41
0,069 0,206 0,000935 220 -6,97496 -2,67364877 -1,57987911 222 -2 0,90 -0,02
0,103 0,103 0,000405 254 -7,81162 -2,27302629 -2,27302629 312 -58 22,88 -0,51
0,103 0,206 0,000771 267 -7,16782 -2,27302629 -1,57987911 264 3 1,17 0,03
0,103 0,309 0,000988 313 -6,91983 -2,27302629 -1,174414 239 73 23,50 0,64
0,137 0,137 0,000448 306 -7,71072 -1,98777435 -1,98777435 330 -24 7,77 -0,21
0,137 0,275 0,000813 338 -7,11478 -1,98777435 -1,29098418 278 60 17,75 0,52
0,137 0,412 0,001155 357 -6,76365 -1,98777435 -0,88673193 252 105 29,30 0,91
0,021 0,041 0,000095 432 -9,26163 -3,86323284 -3,19418321 197 234 54,25 2,04
0,021 0,062 0,000275 225 -8,19874 -3,86323284 -2,78062089 179 47 20,80 0,41
0,034 0,034 0,000042 810 -10,07784 -3,38139475 -3,38139475 254 555 68,61 4,83
0,034 0,069 0,000315 219 -8,06294 -3,38139475 -2,67364877 214 5 2,31 0,04
0,034 0,103 0,00056 184 -7,48757 -3,38139475 -2,27302629 194 -10 5,55 -0,09
0,051 0,051 0,000144 354 -8,84570 -2,97592965 -2,97592965 274 80 22,60 0,70
0,051 0,103 0,000528 195 -7,54641 -2,97592965 -2,27302629 231 -36 18,45 -0,31
0,051 0,155 0,000742 209 -7,20616 -2,97592965 -1,86433016 209 0 0,15 0,00
0,069 0,069 0,000215 321 -8,44487 -2,67364877 -2,67364877 290 31 9,64 0,27
0,069 0,137 0,000673 204 -7,30377 -2,67364877 -1,98777435 245 -42 20,59 -0,36
0,069 0,206 0,000928 222 -6,98248 -2,67364877 -1,57987911 222 0 0,14 0,00
0,103 0,103 0,000382 270 -7,87009 -2,27302629 -2,27302629 312 -43 15,90 -0,37
0,103 0,206 0,000798 258 -7,13340 -2,27302629 -1,57987911 264 -6 2,29 -0,05
0,103 0,309 0,001052 294 -6,85706 -2,27302629 -1,174414 239 54 18,54 0,47
0,137 0,137 0,00041 334 -7,79935 -1,98777435 -1,98777435 330 5 1,37 0,04
0,137 0,275 0,000846 325 -7,07499 -1,98777435 -1,29098418 278 47 14,41 0,41
0,137 0,412 0,001162 355 -6,75761 -1,98777435 -0,88673193 252 102 28,87 0,89
0,021 0,041 0,000136 301 -8,90286 -3,86323284 -3,19418321 197 104 34,51 0,91
0,021 0,062 0,000304 204 -8,09848 -3,86323284 -2,78062089 179 25 12,45 0,22
0,034 0,034 0,000067 507 -9,61082 -3,38139475 -3,38139475 254 253 49,92 2,20
0,034 0,069 0,000317 218 -8,05661 -3,38139475 -2,67364877 214 4 1,69 0,03
0,034 0,103 0,000453 227 -7,69962 -3,38139475 -2,27302629 194 33 14,62 0,29
0,051 0,051 0,000153 333 -8,78507 -2,97592965 -2,97592965 274 59 17,77 0,52
0,051 0,103 0,000471 219 -7,66065 -2,97592965 -2,27302629 231 -12 5,66 -0,11
0,051 0,155 0,000692 224 -7,27592 -2,97592965 -1,86433016 209 15 6,60 0,13
0,069 0,069 0,000246 280 -8,31018 -2,67364877 -2,67364877 290 -10 3,39 -0,08
0,069 0,137 0,00067 204 -7,30823 -2,67364877 -1,98777435 245 -41 20,05 -0,36
0,069 0,206 0,00097 212 -6,93821 -2,67364877 -1,57987911 222 -10 4,68 -0,09
0,103 0,103 0,000337 306 -7,99543 -2,27302629 -2,27302629 312 -7 2,25 -0,06
0,103 0,206 0,000747 276 -7,19945 -2,27302629 -1,57987911 264 12 4,25 0,10
0,103 0,309 0,001088 284 -6,82341 -2,27302629 -1,174414 239 45 15,75 0,39
0,137 0,137 0,000405 338 -7,81162 -1,98777435 -1,98777435 330 9 2,57 0,08
0,137 0,275 0,000836 329 -7,08688 -1,98777435 -1,29098418 278 51 15,42 0,44
0,137 0,412 0,001156 356 -6,76279 -1,98777435 -0,88673193 252 104 29,24 0,91
0,021 0,021 0,00009 233 -9,31570 -3,86323284 -3,86323284 232 1 0,44 0,01
0,021 0,041 0,000279 147 -8,18430 -3,86323284 -3,19418321 197 -50 34,36 -0,44
0,021 0,062 0,00051 122 -7,58110 -3,86323284 -2,78062089 179 -57 46,88 -0,50
0,034 0,034 0,000172 198 -8,66802 -3,38139475 -3,38139475 254 -56 28,57 -0,49
0,034 0,069 0,000516 134 -7,56940 -3,38139475 -2,67364877 214 -80 60,02 -0,70
0,034 0,103 0,000776 133 -7,16136 -3,38139475 -2,27302629 194 -61 46,26 -0,53
0,051 0,051 0,000255 200 -8,27425 -2,97592965 -2,97592965 274 -74 37,05 -0,64
0,051 0,103 0,000684 151 -7,28755 -2,97592965 -2,27302629 231 -80 53,44 -0,70
0,051 0,155 0,000961 161 -6,94754 -2,97592965 -1,86433016 209 -48 29,71 -0,42
0,069 0,069 0,000309 223 -8,08217 -2,67364877 -2,67364877 290 -67 29,87 -0,58
0,069 0,137 0,000747 183 -7,19945 -2,67364877 -1,98777435 245 -62 33,85 -0,54
0,069 0,206 0,001046 197 -6,86278 -2,67364877 -1,57987911 222 -25 12,88 -0,22
0,103 0,103 0,000428 241 -7,75639 -2,27302629 -2,27302629 312 -72 29,85 -0,63
0,103 0,206 0,000946 218 -6,96327 -2,27302629 -1,57987911 264 -46 21,26 -0,40
0,103 0,309 0,001161 266 -6,75847 -2,27302629 -1,174414 239 27 10,10 0,23
0,137 0,137 0,000502 273 -7,59691 -1,98777435 -1,98777435 330 -57 20,76 -0,49
0,137 0,275 0,000968 284 -6,94028 -1,98777435 -1,29098418 278 6 2,06 0,05
0,137 0,412 0,001276 323 -6,66403 -1,98777435 -0,88673193 252 71 21,89 0,62
Desv. Padrão 114,932476 Média 21,3537
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[image: alt]Ensaio Triaxial Dinâmico
Módulo de Resiliência (módulo composto) INTERSEÇÃO -4,7604649
"Amostra" :  MMBHG b1 0,03247216
b2 0,98399578
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DADOS DO ENSAIO TRIAXIAL DINÂMICO 117 -0,0325 0,0160
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ERRO
(kgf/cm2)
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Resíduo
Padronizado
0,021 0,021 0,000124 169 -8,99523 -3,86323284 -3,86323284 124 45 26,50 1,14
0,021 0,041 0,000327 125 -8,02555 -3,86323284 -3,19418321 126 0 0,34 -0,01
0,021 0,062 0,000571 109 -7,46812 -3,86323284 -2,78062089 127 -18 16,64 -0,46
0,034 0,034 0,000262 130 -8,24717 -3,38139475 -3,38139475 123 6 4,84 0,16
0,034 0,069 0,000633 109 -7,36504 -3,38139475 -2,67364877 125 -16 14,58 -0,40
0,034 0,103 0,000973 106 -6,93513 -3,38139475 -2,27302629 126 -20 18,74 -0,50
0,051 0,051 0,000437 117 -7,73558 -2,97592965 -2,97592965 123 -6 5,11 -0,15
0,051 0,103 0,000965 107 -6,94338 -2,97592965 -2,27302629 124 -17 16,23 -0,44
0,051 0,155 0,00137 113 -6,59294 -2,97592965 -1,86433016 125 -12 10,37 -0,30
0,069 0,069 0,000683 101 -7,28902 -2,67364877 -2,67364877 122 -21 20,82 -0,53
0,069 0,137 0,001274 108 -6,66559 -2,67364877 -1,98777435 123 -16 14,76 -0,40
0,069 0,206 0,001648 125 -6,40819 -2,67364877 -1,57987911 124 1 0,63 0,02
0,103 0,103 0,001008 102 -6,89979 -2,27302629 -2,27302629 121 -19 18,67 -0,48
0,103 0,206 0,001639 126 -6,41367 -2,27302629 -1,57987911 123 3 2,45 0,08
0,103 0,309 0,001939 159 -6,24558 -2,27302629 -1,174414 123 36 22,56 0,91
0,137 0,137 0,001297 106 -6,64770 -1,98777435 -1,98777435 121 -15 14,26 -0,38
0,137 0,275 0,001906 144 -6,26275 -1,98777435 -1,29098418 122 22 15,42 0,57
0,137 0,412 0,002393 172 -6,03521 -1,98777435 -0,88673193 123 49 28,66 1,25
0,021 0,021 0,00011 191 -9,11503 -3,86323284 -3,86323284 124 66 34,80 1,69
0,021 0,041 0,000347 118 -7,96619 -3,86323284 -3,19418321 126 -8 6,48 -0,19
0,021 0,062 0,000542 114 -7,52024 -3,86323284 -2,78062089 127 -12 10,71 -0,31
0,034 0,034 0,000284 120 -8,16654 -3,38139475 -3,38139475 123 -4 3,15 -0,10
0,034 0,069 0,000653 106 -7,33393 -3,38139475 -2,67364877 125 -19 18,20 -0,49
0,034 0,103 0,001064 97 -6,84572 -3,38139475 -2,27302629 126 -29 29,85 -0,73
0,051 0,051 0,000459 111 -7,68646 -2,97592965 -2,97592965 123 -12 10,40 -0,29
0,051 0,103 0,001081 95 -6,82987 -2,97592965 -2,27302629 124 -29 30,20 -0,73
0,051 0,155 0,001503 103 -6,50029 -2,97592965 -1,86433016 125 -22 21,08 -0,55
0,069 0,069 0,000759 91 -7,18351 -2,67364877 -2,67364877 122 -31 34,26 -0,79
0,069 0,137 0,001269 108 -6,66953 -2,67364877 -1,98777435 123 -15 14,31 -0,39
0,069 0,206 0,001766 117 -6,33904 -2,67364877 -1,57987911 124 -8 6,49 -0,19
0,103 0,103 0,001135 91 -6,78112 -2,27302629 -2,27302629 121 -31 33,62 -0,78
0,103 0,206 0,001758 117 -6,34358 -2,27302629 -1,57987911 123 -5 4,63 -0,14
0,103 0,309 0,002215 140 -6,11250 -2,27302629 -1,174414 123 16 11,54 0,41
0,137 0,137 0,001393 98 -6,57630 -1,98777435 -1,98777435 121 -22 22,71 -0,57
0,137 0,275 0,002139 129 -6,14742 -1,98777435 -1,29098418 122 7 5,07 0,17
0,021 0,021 0,000128 164 -8,96348 -3,86323284 -3,86323284 124 40 24,13 1,01
0,021 0,041 0,000363 113 -7,92111 -3,86323284 -3,19418321 126 -13 11,39 -0,33
0,021 0,062 0,000628 99 -7,37297 -3,86323284 -2,78062089 127 -28 28,28 -0,71
0,034 0,034 0,000276 123 -8,19511 -3,38139475 -3,38139475 123 0 0,24 -0,01
0,034 0,069 0,000623 111 -7,38096 -3,38139475 -2,67364877 125 -14 12,77 -0,36
0,034 0,103 0,001016 101 -6,89188 -3,38139475 -2,27302629 126 -24 23,99 -0,62
0,051 0,051 0,00047 109 -7,66278 -2,97592965 -2,97592965 123 -14 13,05 -0,36
0,051 0,103 0,001056 98 -6,85327 -2,97592965 -2,27302629 124 -27 27,19 -0,67
0,051 0,155 0,001457 106 -6,53138 -2,97592965 -1,86433016 125 -18 17,38 -0,47
0,069 0,069 0,000681 101 -7,29195 -2,67364877 -2,67364877 122 -21 20,47 -0,53
0,069 0,137 0,001299 105 -6,64616 -2,67364877 -1,98777435 123 -18 17,01 -0,46
0,069 0,206 0,001727 119 -6,36137 -2,67364877 -1,57987911 124 -5 4,13 -0,13
0,103 0,103 0,001127 91 -6,78820 -2,27302629 -2,27302629 121 -30 32,67 -0,76
0,103 0,206 0,001748 118 -6,34928 -2,27302629 -1,57987911 123 -5 4,04 -0,12
0,103 0,309 0,002079 149 -6,17587 -2,27302629 -1,174414 123 25 16,97 0,64
0,137 0,137 0,001348 102 -6,60913 -1,98777435 -1,98777435 121 -19 18,75 -0,48
0,137 0,275 0,002002 137 -6,21361 -1,98777435 -1,29098418 122 15 11,15 0,39
0,137 0,412 0,002554 161 -5,97009 -1,98777435 -0,88673193 123 38 23,86 0,98
0,021 0,021 0,000154 136 -8,77856 -3,86323284 -3,86323284 124 12 8,72 0,30
0,021 0,041 0,000384 107 -7,86487 -3,86323284 -3,19418321 126 -19 17,83 -0,48
0,021 0,062 0,000644 96 -7,34781 -3,86323284 -2,78062089 127 -30 31,55 -0,77
0,034 0,034 0,000296 115 -8,12515 -3,38139475 -3,38139475 123 -9 7,51 -0,22
0,034 0,069 0,00067 103 -7,30823 -3,38139475 -2,67364877 125 -22 21,28 -0,56
0,034 0,103 0,001101 94 -6,81154 -3,38139475 -2,27302629 126 -32 34,36 -0,82
0,051 0,051 0,000475 107 -7,65220 -2,97592965 -2,97592965 123 -15 14,25 -0,39
0,051 0,103 0,001067 97 -6,84290 -2,97592965 -2,27302629 124 -28 28,51 -0,70
0,051 0,155 0,001354 114 -6,60469 -2,97592965 -1,86433016 125 -10 9,08 -0,26
0,069 0,069 0,000735 94 -7,21564 -2,67364877 -2,67364877 122 -28 30,02 -0,72
0,069 0,137 0,001397 98 -6,57343 -2,67364877 -1,98777435 123 -25 25,84 -0,64
0,069 0,206 0,001725 119 -6,36253 -2,67364877 -1,57987911 124 -5 4,01 -0,12
0,103 0,103 0,00109 94 -6,82158 -2,27302629 -2,27302629 121 -27 28,32 -0,68
0,103 0,206 0,00168 123 -6,38896 -2,27302629 -1,57987911 123 0 0,01 0,00
0,103 0,309 0,002082 148 -6,17443 -2,27302629 -1,174414 123 25 16,85 0,64
0,137 0,137 0,001421 96 -6,55639 -1,98777435 -1,98777435 121 -24 25,18 -0,62
0,137 0,275 0,001985 139 -6,22214 -1,98777435 -1,29098418 122 16 11,91 0,42
0,137 0,412 0,002505 164 -5,98947 -1,98777435 -0,88673193 123 42 25,32 1,06
0,021 0,021 0,000048 438 -9,94431 -3,86323284 -3,86323284 124 313 71,55 7,95
0,021 0,041 0,000227 181 -8,39056 -3,86323284 -3,19418321 126 55 30,34 1,39
0,021 0,062 0,000404 153 -7,81410 -3,86323284 -2,78062089 127 27 17,47 0,68
0,034 0,034 0,000166 205 -8,70352 -3,38139475 -3,38139475 123 81 39,71 2,07
0,034 0,069 0,00046 150 -7,68428 -3,38139475 -2,67364877 125 25 16,74 0,64
0,034 0,103 0,000809 127 -7,11971 -3,38139475 -2,27302629 126 2 1,27 0,04
0,051 0,051 0,000325 157 -8,03169 -2,97592965 -2,97592965 123 34 21,83 0,87
0,051 0,103 0,000787 131 -7,14728 -2,97592965 -2,27302629 124 7 5,21 0,17
0,051 0,155 0,001153 134 -6,76539 -2,97592965 -1,86433016 125 10 7,11 0,24
0,069 0,069 0,000461 150 -7,68211 -2,67364877 -2,67364877 122 28 18,45 0,70
0,069 0,137 0,001038 132 -6,87046 -2,67364877 -1,98777435 123 9 6,50 0,22
0,069 0,206 0,001453 142 -6,53412 -2,67364877 -1,57987911 124 18 12,39 0,45
M
R
 = K
1
V
3
k2
V
d
k3
COEFICIENTES DA REGRESSÃO
TeseCinconeguiAnexosMMBHG 1 / 2





[image: alt]0,103 0,103 0,000823 125 -7,10255 -2,27302629 -2,27302629 121 4 3,11 0,10
0,103 0,206 0,00148 139 -6,51571 -2,27302629 -1,57987911 123 17 11,91 0,42
0,103 0,309 0,001822 170 -6,30782 -2,27302629 -1,174414 123 46 27,23 1,17
0,137 0,137 0,001096 125 -6,81609 -1,98777435 -1,98777435 121 4 3,45 0,11
0,137 0,275 0,001725 159 -6,36253 -1,98777435 -1,29098418 122 37 23,45 0,95
0,137 0,412 0,002198 187 -6,12021 -1,98777435 -0,88673193 123 65 34,47 1,64
0,021 0,021 0,000119 176 -9,03639 -3,86323284 -3,86323284 124 52 29,47 1,32
0,021 0,041 0,000307 134 -8,08866 -3,86323284 -3,19418321 126 8 5,79 0,20
0,021 0,062 0,000534 116 -7,53511 -3,86323284 -2,78062089 127 -11 9,08 -0,27
0,034 0,034 0,000247 138 -8,30612 -3,38139475 -3,38139475 123 14 10,29 0,36
0,034 0,069 0,000569 121 -7,47163 -3,38139475 -2,67364877 125 -4 2,99 -0,09
0,034 0,103 0,000952 108 -6,95695 -3,38139475 -2,27302629 126 -18 16,18 -0,44
0,051 0,051 0,000434 118 -7,74247 -2,97592965 -2,97592965 123 -5 4,39 -0,13
0,051 0,103 0,000948 109 -6,96116 -2,97592965 -2,27302629 124 -15 14,18 -0,39
0,051 0,155 0,001331 116 -6,62182 -2,97592965 -1,86433016 125 -8 7,23 -0,21
0,069 0,069 0,000584 118 -7,44561 -2,67364877 -2,67364877 122 -4 3,31 -0,10
0,069 0,137 0,001209 113 -6,71796 -2,67364877 -1,98777435 123 -10 8,90 -0,26
0,069 0,206 0,001636 126 -6,41550 -2,67364877 -1,57987911 124 2 1,35 0,04
0,103 0,103 0,000998 103 -6,90976 -2,27302629 -2,27302629 121 -18 17,49 -0,46
0,103 0,206 0,001635 126 -6,41611 -2,27302629 -1,57987911 123 3 2,69 0,09
0,103 0,309 0,001982 156 -6,22365 -2,27302629 -1,174414 123 32 20,84 0,83
0,137 0,137 0,001272 108 -6,66716 -1,98777435 -1,98777435 121 -13 12,05 -0,33
0,137 0,275 0,001879 146 -6,27702 -1,98777435 -1,29098418 122 24 16,61 0,62
0,137 0,412 0,002445 169 -6,01371 -1,98777435 -0,88673193 123 46 27,11 1,16
Desv. Padrão 39,3622059 Média 16,4413
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Anexo 5
Abrasão Los Angeles
Folhas de Ensaio





[image: alt]Prof.:
Data:
B
Nº de rotações do tambor: 500 Nº de esferas: 11 Massa de carga abrasiva (g):
4584+
25
A
n
 = (m
n
 - m'
n
) x 100/m
n
Inicial  Final
Onde:
A
n
 = abrasão "Los Angeles" na graduação n;
n = graduação (A,B,C,D,E,F ou G) escolhida para ensaio;
m
n
 = massa total da amostra lavada e seca, colocada no tambor;
m'
n
 = massa total da amostra lavada e seca, após o ensaio, retida na peneira de 1,7 mm.
2505
2505
Massa total (g): 5010 1724
A
B
 = 
66
6,3
4,8
2,4
25
19
12,5
9,5
Abertura em mm
63
50
38
Amostra: Agregado reciclado misto - Brita 1 Laura M. G. Da Motta
Graduação:09/09/2004Local: Usina do Catumbi - RJ
Peneira Massa retida (g)
COPPE/UFRJ
LABORATÓRIO DE GEOTECNIA
Projeto: Tese de mestrado Interessado: Cinconegui da Graça Fernandes
Norma DNER-ME 035/98 ENSAIO DE ABRAS

Ã

O LOS ANGELE

S





[image: alt]Prof.:
Data:
C
Nº de rotações do tambor: 500 Nº de esferas: 8 Massa de carga abrasiva (g):
3330+
20
A
n
 = (m
n
 - m'
n
) x 100/m
n
Inicial  Final
Onde:
A
n
 = abrasão "Los Angeles" na graduação n;
n = graduação (A,B,C,D,E,F ou G) escolhida para ensaio;
m
n
 = massa total da amostra lavada e seca, colocada no tambor;
m'
n
 = massa total da amostra lavada e seca, após o ensaio, retida na peneira de 1,7 mm.
2501
2503
Massa total (g): 5004 2031
A
C
 = 
59
6,3
4,8
2,4
25
19
12,5
9,5
Abertura em mm
63
50
38
Amostra: Agregado reciclado misto - Brita 0 Laura M. G. Da Motta
Graduação:09/09/2004Local: Usina do Catumbi - RJ
Peneira Massa retida (g)
COPPE/UFRJ
LABORATÓRIO DE GEOTECNIA
Projeto: Tese de mestrado Interessado: Cinconegui da Graça Fernandes
Norma DNER-ME 035/98 ENSAIO DE ABRAS

Ã

O LOS ANGELE

S





[image: alt]Prof.:
Data:
A
Nº de rotações do tambor: 500 Nº de esferas: 12 Massa de carga abrasiva (g):
5000+
25
A
n
 = (m
n
 - m'
n
) x 100/m
n
Inicial  Final
Onde:
A
n
 = abrasão "Los Angeles" na graduação n;
n = graduação (A,B,C,D,E,F ou G) escolhida para ensaio;
1233 mn = massa total da amostra lavada e seca, colocada no tambor;
1264
m'
n
 = massa total da amostra lavada e seca, após o ensaio, retida na peneira de 1,7 mm.
1245
1258
Massa total (g): 5000 2411
A
A
 = 
52
Peneira Massa retida (g)
COPPE/UFRJ
LABORATÓRIO DE GEOTECNIA
Projeto: Tese de mestrado Interessado: Cinconegui da Graça Fernandes
Norma DNER-ME 035/98 ENSAIO DE ABRAS

Ã

O LOS ANGELE

S

Amostra: Agregado reciclado de concreto Laura M. G. Da Motta
Graduação:24/08/2004Local: Usina do Estoril - BH/MG
Abertura em mm
63
50
38
6,3
4,8
2,4
25
19
12,5
9,5





[image: alt]Prof.:
Data:
A
Nº de rotações do tambor: 500 Nº de esferas: 12 Massa de carga abrasiva (g):
5000+
25
A
n
 = (m
n
 - m'
n
) x 100/m
n
Inicial  Final
Onde:
A
n
 = abrasão "Los Angeles" na graduação n;
n = graduação (A,B,C,D,E,F ou G) escolhida para ensaio;
1355
m
n
 = massa total da amostra lavada e seca, colocada no tambor;
1337
m'
n
 = massa total da amostra lavada e seca, após o ensaio, retida na peneira de 1,7 mm.
1347
965
Massa total (g): 5004 2268
A
A
 = 
55
Peneira Massa retida (g)
COPPE/UFRJ
LABORATÓRIO DE GEOTECNIA
Projeto: Tese de mestrado Interessado: Cinconegui da Graça Fernandes
Norma DNER-ME 035/98 ENSAIO DE ABRAS

Ã

O LOS ANGELE

S

Amostra: Agregado reciclado misto Laura M. G. Da Motta
Graduação:09/09/2004Local: Usina do Estoril - BH/MG
Abertura em mm
63
50
38
6,3
4,8
2,4
25
19
12,5
9,5





Anexo 6
Índice de Form

a

Folhas de Ensaio





[image: alt]COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Amostra : Agregado Misto Brita 1- Usina do Catumbi
Local : Rio de Janeiro-RJ
Projeto : Tese de mestrado Interessado : Cinconegui da Graça Fernandes
Profº
(a)
. :
Laura Motta
data :
Folha: 01/02
Qtde de
# m

m

Peso (g) F=%Peso grãos
2" 50,8
0 0
1,5" 38,1 0 0
1" 25 91,0 1 2
3/4" 19 1575,4 16 32
1/2" 12,5 6027,3 61 122
3/8" 9,5 2148,9 22 44
Total 9842,60 100 200
Peneira
Grão (Nº) c (mm) e (mm) c/e c (mm) e (mm) c/e c (mm) e (mm) c/e
1 53,2 25,3 2,1 36,2 12,2 3,0 32,7 8,3 3,9
2 39,9 11,4 3,5 34,5 17,5 2,0 25,5 13,0 2,0
3 40,6 10,5 3,9 25,0 18,8 1,3
4 35,8 13,5 2,7 18,5 6,4 2,9
5 28,9 12,9 2,2 32,9 13,0 2,5
6 51,1 11,6 4,4 18,7 6,5 2,9
7 27,6 15,9 1,7 20,8 6,3 3,3
8 34,1 14,4 2,4 26,8 13,0 2,1
9 65,8 9,8 6,7 22,0 5,5 4,0
10 27,8 10,7 2,6 27,2 7,3 3,7
11 31,9 14,7 2,2 27,9 5,0 5,6
12 47,7 18,3 2,6 20,7 19,3 1,1
13 28,1 18,0 1,6 19,1 7,4 2,6
14 32,5 16,6 2,0 26,9 17,0 1,6
15 28,3 17,7 1,6 38,9 15,4 2,5
16 28,0 17,3 1,6 25,2 9,2 2,7
17 27,5 9,9 2,8 31,8 14,2 2,2
18 34,7 10,6 3,3 28,9 12,7 2,3
19 41,0 14,4 2,8 38,6 5,6 6,9
20 24,4 13,9 1,8 30,4 20,2 1,5
21 28,3 17,6 1,6 27,0 16,1 1,7
22 32,7 7,1 4,6 28,0 15,1 1,9
23 30,1 16,3 1,8 28,1 9,5 3,0
24 58,1 9,6 6,1 27,2 5,8 4,7
25 24,3 8,7 2,8 18,1 7,6 2,4
26 50,1 14,4 3,5 26,6 15,2 1,8
27 28,8 17,5 1,6 33,2 7,5 4,4
28 27,3 6,0 4,6 34,4 5,5 6,3
29 24,0 6,8 3,5 40,7 9,7 4,2
30 30,7 18,9 1,6 36,4 16,6 2,2
31 27,8 13,9 2,0 17,2 11,6 1,5
32 30,5 20,3 1,5 23,5 9,4 2,5
33 19,8 10,7 1,9
34 34,0 10,9 3,1
35 30,0 13,2 2,3
36 29,8 8,9 3,3
37 24,3 5,1 4,8
38 26,6 11,0 2,4
39 33,6 9,3 3,6
40 25,3 11,7 2,2
41
42
43
44
45
46
47
48
Peneiras
ENSAIO - Índice de Forma - Método do Paquímetro - NBR 7809
24/08/2004
25 19 12,5
Retido





[image: alt]COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Amostra : Agregado Misto Brita 1- Usina do Catumbi
Local : Rio de Janeiro-RJ
Projeto : Tese de mestrado Interessado : Cinconegui da Graça Fernandes
Profº
(a)
. :
Laura Motta
data :
Folha: 02/02
Peneira
Grão (Nº) c (mm) e (mm) c/e c (mm) e (mm) c/e c (mm) e (mm) c/e
1 20,3 13,3 1,5 28,9 4,3 6,7 22,8 7,2 3,2
2 22,4 6,7 3,3 23,5 11,0 2,1 21,4 10,2 2,1
3 25,6 14,6 1,8 29,3 4,8 6,1 23,2 7,1 3,3
4 22,4 11,9 1,9 31,8 12,7 2,5 12,6 5,8 2,2
5 26,3 12,3 2,1 28,7 6,5 4,4 21,2 7,1 3,0
6 47,8 7,5 6,4 34,6 7,8 4,4 15,7 8,1 1,9
7 20,6 6,0 3,4 25,3 16,3 1,6 18,8 10,3 1,8
8 22,5 8,1 2,8 29,3 11,2 2,6 29,4 9,7 3,0
9 13,3 9,2 1,4 29,7 17,8 1,7 23,5 4,9 4,8
10 23,7 12,6 1,9 28,8 7,1 4,1 22,4 6,3 3,6
11 28,3 5,3 5,3 27,1 11,6 2,3 13,0 6,9 1,9
12 16,0 4,7 3,4 46,9 11,6 4,0 20,0 10,4 1,9
13 25,4 15,2 1,7 37,5 15,7 2,4 15,9 9,8 1,6
14 28,8 10,9 2,6 26,8 12,6 2,1 24,6 6,5 3,8
15 29,6 6,5 4,6 23,0 9,0 2,6 18,2 8,8 2,1
16 23,7 12,3 1,9 32,6 13,3 2,5 20,0 10,2 2,0
17 24,4 13,9 1,8 30,6 6,2 4,9 20,8 6,0 3,5
18 25,0 8,3 3,0 23,0 12,5 1,8 13,9 9,1 1,5
19 27,0 19,8 1,4 30,9 6,5 3,3 15,3 7,6 2,0
20 24,5 10,2 2,4 16,9 9,5 1,6 15,3 7,3 2,1
21 28,9 13,3 2,2 29,0 10,7 1,9 15,7 8,1 1,9
22 32,0 8,0 4,0 21,5 15,2 2,9 29,5 5,4 5,5
23 23,2 12,4 1,9 35,2 7,3 4,8 20,6 7,7 2,7
24 18,8 11,7 1,6 24,3 9,3 2,6 16,0 6,7 2,4
25 25,3 13,6 1,9 29,2 5,5 5,3 16,1 12,0 1,3
26 22,8 15,0 1,5 15,5 10,3 1,5 18,5 10,5 1,8
27 30,8 9,6 3,2 24,8 7,1 3,5 22,8 9,3 2,5
28 16,9 9,5 1,8 18,5 8,8 2,1 7,7 6,6 1,2
29 18,0 11,9 1,5 25,6 16,3 1,6 11,8 8,4 1,4
30 24,6 10,0 2,5 24,7 6,3 3,9 22,5 9,9 2,3
31 20,6 7,7 2,7 25,0 21,8 1,1 18,7 9,4 2,0
32 25,0 11,7 2,1 32,9 9,2 3,6 20,5 4,4 4,7
33 19,6 4,7 4,2 38,5 9,8 3,9 13,6 6,8 2,0
34 28,1 13,0 2,2 22,9 7,5 3,1 16,4 5,0 3,3
35 28,3 4,1 6,9 18,2 9,4 1,9 15,5 4,8 3,2
36 32,6 16,8 1,9 25,7 6,6 3,9 18,9 6,9 2,7
37 31,0 10,4 3,0 21,4 7,1 3,0 22,9 5,2 4,4
38 26,4 10,3 2,6 24,9 8,4 3,0 18,4 8,4 2,2
39 20,4 11,1 1,8 20,7 13,0 1,6 27,7 11,5 2,4
40 23,0 10,6 2,2 26,5 12,2 2,2 18,8 7,6 2,5
41 23,7 13,9 1,7 24,4 6,9 3,5
42 19,1 10,5 1,8 18,5 4,9 3,8
43 18,0 6,8 2,6
44 15,9 7,7 2,1
Cálculo do Índice de Forma (IF) :
IF = [(c/e)med
1
 + ... + (c/e)med

n

] / n
c = Comprimento de um grão
e = Espessura de um grão
n = Número de parcelas c/e
med = Valor médi

o

IF =  2,7
12,5 9,5
24/08/2004
12,5
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[image: alt]COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Amostra : Agregado de Concreto - Usina do Estoril 
Local : Belo Horizonte-MG
Projeto : Tese de mestrado Interessado : Cinconegui da Graça Fernandes
Profº
(a)
. :
Laura Motta
data :
Folha: 01/02
Qtde de
# m

m

Peso (g

)

F=%Pes

o

grão

s

2" 50,8 1366,3 8 17
1,5" 38,1 1941,7 12 24
1" 25 4047,0 25 50
3/4" 19 2676,5 16 33
1/2" 12,5 4210,0 26 52
3/8" 9,5 1992,1 12 25
Total 16233,60 100 200
Peneira
Grão (Nº) c (mm) e (mm) c/e c (mm) e (mm) c/e c (mm) e (mm) c/e
1 99,5 28,8 3,5 105,6 34,6 3,1 54,6 16,6 3,3
2 94,7 21,4 4,4 74,2 31,5 2,4 51,4 16,8 3,1
3 106,9 29,9 3,6 55,3 30,8 1,8 51,6 18,2 2,8
4 85,8 16,4 5,2 62,4 37,4 1,7 68,0 18,2 3,7
5 87,3 38,5 2,3 51,5 26,9 1,9 51,2 21,7 2,4
6 83,5 42,3 2,0 54,3 19,5 2,8 46,5 25,8 1,8
7 63,2 40,4 1,6 68,0 25,2 2,7 52,5 20,6 2,5
8 57,7 20,0 2,9 44,0 12,8 3,4
9 63,0 33,1 1,9 53,2 19,0 2,8
10 57,6 24,2 2,4 52,8 16,8 3,1
11 68,5 28,7 2,4 40,4 20,1 2,0
12 64,5 21,7 3,0 39,9 19,7 2,0
13 71,7 29,8 2,4 38,7 13,6 2,8
14 70,4 30,7 2,3 39,0 17,2 2,3
15 65,7 29,4 2,2 45,0 23,7 1,9
16 60,4 28,7 2,1 44,5 20,8 2,1
17 77,4 24,4 3,2 51,5 16,0 3,2
18 58,0 26,6 2,2 49,7 14,4 3,5
19 92,0 38,5 2,4 49,8 25,8 1,9
20 58,9 21,5 2,7 45,5 17,9 2,5
21 55,5 24,6 2,3 52,0 24,9 2,1
22 47,0 26,0 1,8
23 43,6 14,1 3,1
24 56,8 18,7 3,0
25 46,1 13,0 3,5
26 55,2 17,3 3,2
27 41,1 28,2 1,5
28 37,4 21,6 1,7
29 51,4 15,0 3,4
30 47,7 12,3 3,9
31 40,0 18,0 2,2
32 46,5 10,4 4,5
33 43,8 13,5 3,2
34 62,0 4,6 13,5
35 45,1 29,6 1,5
36 38,7 24,5 1,6
37 35,5 24,0 1,5
38 72,5 15,3 4,7
39 47,6 18,5 2,6
40 52,5 22,0 2,4
41 52,4 26,8 2,0
42 40,3 19,1 2,1
43 50,3 20,0 2,5
44 46,6 15,3 3,0
45 32,5 18,0 1,8
46 64,0 8,8 7,3
47 44,4 18,5 2,4
48 43,1 19,9 2,2
49 51,7 16,0 3,2
50 45,0 15,8 2,8
ENSAIO - Índice de Forma - Método do Paquímetro - NBR 7809
20/06/2004
50,8 38,1 25
RetidoPeneiras





[image: alt]COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Amostra : Agregado de Concreto - Usina do Estoril 
Local : Belo Horizonte-MG
Projeto : Tese de mestrado Interessado : Cinconegui da Graça Fernandes
Profº
(a)
. :
Laura Motta
data :
Folha: 02/02
Peneira
Grão (Nº) c (mm) e (mm) c/e c (mm) e (mm) c/e c (mm) e (mm) c/e
1 40,0 9,9 4,0 36,0 15,4 2,3 23,1 7,5 3,1
2 36,8 12,1 3,0 26,7 11,4 2,3 14,3 8,8 1,6
3 41,6 20,0 2,1 25,8 8,3 3,1 16,8 8,3 2,0
4 35,8 8,5 4,2 27,5 9,5 2,9 19,3 8,4 2,3
5 43,3 19,7 2,2 17,7 6,3 2,8 16,8 6,3 2,7
6 36,8 12,0 3,1 22,1 10,3 2,1 15,0 8,1 1,9
7 28,0 13,8 2,0 29,3 9,2 3,2 18,7 5,9 3,2
8 40,1 14,1 2,8 26,6 10,5 2,5 12,2 8,3 1,5
9 35,6 17,0 2,1 26,8 12,0 2,2 14,7 7,1 2,1
10 44,2 11,5 3,8 24,7 8,1 3,0 12,9 7,1 1,8
11 32,0 12,4 2,6 22,2 9,0 2,5 12,8 6,3 2,0
12 42,5 15,3 2,8 28,6 8,3 3,4 17,0 8,6 2,0
13 28,9 14,6 2,0 19,0 9,5 2,0 18,1 6,1 3,0
14 35,8 18,2 2,0 18,1 8,0 2,3 14,2 7,4 1,9
15 31,8 10,7 3,0 27,5 7,0 3,9 14,2 7,6 1,9
16 34,6 8,3 4,2 20,6 9,4 2,2 15,1 7,5 2,0
17 32,9 9,9 3,3 18,3 6,0 3,1 14,1 5,0 2,8
18 30,5 22,7 1,3 19,5 10,6 1,8 13,9 4,9 2,8
19 39,7 10,6 3,7 20,2 13,3 1,5 15,1 7,8 1,9
20 29,9 11,6 2,6 25,2 10,9 2,3 14,7 9,8 1,5
21 40,3 17,3 2,3 30,6 11,4 2,7 14,3 4,4 3,3
22 31,4 12,1 2,6 25,9 11,7 2,2 14,8 2,8 5,3
23 28,0 15,5 1,8 28,7 10,9 2,6 13,4 7,4 1,8
24 35,9 16,2 2,2 28,7 11,0 2,6 13,0 6,3 2,1
25 34,7 15,6 2,2 22,0 9,4 2,3 14,0 8,3 1,7
26 36,4 19,0 1,9 22,1 7,1 3,1
27 32,3 9,6 3,4 22,6 10,1 2,2
28 27,0 14,4 1,9 25,1 5,3 4,7
29 33,7 7,5 4,5 22,2 12,7 1,7
30 38,0 16,8 2,3 25,0 13,0 1,9
31 30,4 13,2 2,3 31,1 10,4 3,0
32 33,4 16,4 2,0 31,1 12,0 2,6
33 27,9 17,6 1,6 23,2 11,2 2,1
34 37,7 11,0 3,4
35 20,7 9,8 2,1
36 28,2 11,2 2,5
37 20,9 9,6 2,2
38 20,0 7,1 2,8
39 25,0 9,1 2,7
40 12,8 7,1 1,8
41 28,3 8,0 3,5
42 19,2 8,1 2,4
43 32,8 9,0 3,6
44 23,2 4,2 5,5
45 29,2 11,3 2,6
46 22,8 8,1 2,8
47 21,0 11,4 1,8
48 17,7 11,7 1,5
49 24,8 11,1 2,2
50 29,7 8,6 3,5
51 19,2 8,2 2,3
52 23,1 10,0 2,3
Cálculo do Índice de Forma (IF) :
IF = [(c/e)med
1
 + ... + (c/e)med

n

] / n
c = Comprimento de um grão
e = Espessura de um grão
n = Número de parcelas c/

e

med = Valor médi

o

IF =  2,9
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Amostra : Agregado Misto - Usina do Estoril  Local : Belo Horizonte-MG
Projeto : Tese de mestrado Interessado : Cinconegui da Graça Fernandes
Profº
(a)
. :
Laura Motta
data :
Folha: 01/02
Qtde de
# mm Peso (g) F=%Peso grãos
2" 50,8 1549,5
15 30
1,5" 38,1 1502,2 15 29
1" 25 2471,7 24 48
3/4" 19 1658,7 16 32
1/2" 12,5 2069,6 20 40
3/8" 9,5 1027,0 10 20
Total 10278,70 100 200
Peneira
Grão (Nº) c (mm) e (mm) c/e c (mm) e (mm) c/e c (mm) e (mm) c/e
1 121,6 37,4 3,3 82,7 32,4 2,6 39,0 22,2 1,8
2 80,7 41,5 1,9 54,0 37,0 1,5 51,5 25,0 2,1
3 64,4 25,7 2,5 72,5 38,0 1,9 50,5 23,3 2,2
4 74,3 16,0 4,6 69,6 25,5 2,7 42,0 18,7 2,2
5 93,2 45,1 2,1 90,3 26,5 3,4 68,1 8,7 7,8
6 105,2 41,8 2,5 70,0 23,5 3,0 41,5 19,4 2,1
7 77,1 27,6 2,8 69,0 33,0 2,1 41,1 17,0 2,4
8 62,0 26,4 2,3 59,6 24,4 2,4
9 63,4 24,1 2,6 40,5 21,8 1,9
10 66,8 21,9 3,1 41,5 10,9 3,8
11 92,1 16,5 5,6 50,0 13,3 3,8
12 61,6 20,0 3,1 37,0 16,8 2,2
13 62,2 14,0 4,4 58,0 17,1 3,4
14 57,1 21,8 2,6 52,6 20,4 2,6
15 82,2 31,5 2,6 46,5 13,7 3,4
16 65,7 28,9 2,3 41,2 16,1 2,6
17 52,2 19,2 2,7
18 49,9 22,6 2,2
19 48,5 30,2 1,6
20 43,6 22,0 2,0
21 44,5 24,1 1,8
22 49,0 22,6 2,2
23 55,1 20,7 2,7
24 59,7 18,8 3,2
25 35,1 16,3 2,2
26 59,0 24,0 2,5
27 48,0 19,6 2,4
28 47,3 14,0 3,4
29 38,8 11,9 3,3
30 50,0 22,3 2,2
31 43,7 24,1 1,8
32 39,9 22,5 1,8
33 35,8 17,2 2,1
34 50,5 13,5 3,7
42 65,4 9,9 6,6
43 52,7 32,2 1,6
44 44,8 16,6 2,7
45 40,2 29,3 1,4
46 44,3 9,5 4,7
47 46,9 19,3 2,4
48 53,5 9,7 5,5
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[image: alt]COPPE/UFRJ LABORATÓRIO DE GEOTECNIA
Amostra : Agregado Misto - Usina do Estoril  Local : Belo Horizonte-MG
Projeto : Tese de mestrado Interessado : Cinconegui da Graça Fernandes
Profº
(a)
. :
Laura Motta
data :
Folha: 02/02
Peneira
Grão (Nº) c (mm) e (mm) c/e c (mm) e (mm) c/e c (mm) e (mm) c/e
1 47,6 13,1 3,6 23,6 13,5 1,7 17,0 8,2 2,1
2 55,2 17,5 3,2 48,5 9,0 5,4 18,5 7,5 2,5
3 31,0 22,0 1,4 24,5 11,3 2,2 15,5 8,5 1,8
4 32,9 11,0 3,0 28,7 7,4 3,9 14,1 7,0 2,0
5 36,3 18,9 1,9 30,7 9,2 3,3 13,8 5,6 2,5
6 35,7 16,8 2,1 22,0 9,8 2,2 14,3 8,0 1,8
7 31,9 12,8 2,5 27,2 6,3 4,3 12,8 7,6 1,7
8 37,8 11,7 3,2 27,3 5,5 5,0 16,1 8,0 2,0
9 31,0 13,5 2,3 19,6 7,7 2,5 15,5 6,4 2,4
10 42,0 10,5 4,0 22,4 10,4 2,2 17,0 4,4 3,9
11 42,0 8,6 4,9 21,0 6,1 3,4 15,0 4,8 3,1
12 30,6 21,7 1,4 18,5 11,4 1,6 12,0 6,9 1,7
13 30,4 15,0 2,0 24,2 8,0 3,0 14,1 8,0 1,8
14 48,6 15,8 3,1 22,4 10,4 2,2 12,3 8,3 1,5
15 39,8 16,4 2,4 28,2 11,5 2,5 15,8 8,7 1,8
16 48,0 14,5 3,3 22,0 9,0 2,4 21,3 9,0 2,4
17 36,4 15,2 2,4 24,0 5,3 4,5 13,3 6,5 2,0
18 34,8 11,8 2,9 22,1 9,0 2,5 13,6 8,5 1,6
19 41,6 16,5 2,5 23,7 10,8 2,2 14,5 6,5 2,2
20 29,0 17,0 1,7 19,0 9,0 2,1 13,7 3,5 3,9
21 29,5 16,4 1,8 24,0 12,0 2,0
22 33,6 11,2 3,0 26,8 11,7 2,3
23 24,6 16,9 1,5 33,4 9,9 3,4
24 29,6 17,4 1,7 28,5 7,0 4,1
25 38,7 12,8 3,0 19,6 9,9 2,0
26 32,0 8,3 3,9 24,0 13,7 1,8
27 37,6 14,8 2,5 21,9 11,0 2,0
28 26,7 14,6 1,8 22,2 8,0 2,8
29 43,1 14,0 3,1 19,7 9,4 2,1
30 34,2 10,5 3,3 21,4 12,7 1,7
31 31,2 11,8 2,6 21,3 11,3 1,9
32 64,5 9,1 7,1 22,3 12,0 1,9
33 26,1 4,9 5,3
34 29,5 9,9 3,0
35 33,1 7,0 4,7
36 27,7 3,3 8,4
37 27,9 6,5 4,3
38 26,7 11,0 2,4
39 23,1 11,1 2,1
40 25,6 11,0 2,3
Cálculo do Índice de Forma (IF) :
IF = [(c/e)med
1
 + ... + (c/e)med
n
] / n
c = Comprimento de um grão
e = Espessura de um grão
n = Número de parcelas c/e
med = Valor médio
IF =  2,8
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[image: alt]Livros Grátis
( http://www.livrosgratis.com.br )
 
Milhares de Livros para Download:
 
Baixar livros de Administração
Baixar livros de Agronomia
Baixar livros de Arquitetura
Baixar livros de Artes
Baixar livros de Astronomia
Baixar livros de Biologia Geral
Baixar livros de Ciência da Computação
Baixar livros de Ciência da Informação
Baixar livros de Ciência Política
Baixar livros de Ciências da Saúde
Baixar livros de Comunicação
Baixar livros do Conselho Nacional de Educação - CNE
Baixar livros de Defesa civil
Baixar livros de Direito
Baixar livros de Direitos humanos
Baixar livros de Economia
Baixar livros de Economia Doméstica
Baixar livros de Educação
Baixar livros de Educação - Trânsito
Baixar livros de Educação Física
Baixar livros de Engenharia Aeroespacial
Baixar livros de Farmácia
Baixar livros de Filosofia
Baixar livros de Física
Baixar livros de Geociências
Baixar livros de Geografia
Baixar livros de História
Baixar livros de Línguas





















































































































































































































































[image: alt]Baixar livros de Literatura
Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matemática
Baixar livros de Medicina
Baixar livros de Medicina Veterinária
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC
Baixar livros Multidisciplinar
Baixar livros de Música
Baixar livros de Psicologia
Baixar livros de Química
Baixar livros de Saúde Coletiva
Baixar livros de Serviço Social
Baixar livros de Sociologia
Baixar livros de Teologia
Baixar livros de Trabalho
Baixar livros de Turismo
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