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C o m o surg imento do Programa de Ace leracao do Cresc imen to (PAC) houve um aumento na 

quant idade de obras rodoviar ias de grande porte, muitas de las c o m a ut i l izacao de pav imento rfgido, 

que apesar de ter u m va lo r inicial e levado, ex ige bem menos in te rvenc6es to rnando-o ass im, ao longo 

prazo, para a lguns espec ia l is tas, bem mais viavel que o pav imento f lexfvel . C o m o aumento na malha 

viaria de nosso pals, to rna-se obv io a ex igenc ias de maiores es tudos sobre as cond icoes de controle 

e execucao de projetos rodoviar ios, dent re elas o estudo da I r regular idade Longi tudinal que esta 

d i retamente l igada a seguranca e ao confor to ao ro lamento dos ve icu los sobre o pav imento. Este 

trabalho tern por objet ivo o es tudo sobre as condicctes func ionais e est rutura is de u m trecho 

exper imenta l de rodovia e m pav imento r lgido - Dupl icacSo e Res tauracao da BR-101 /NE: Lote 05 /PB 

- com o auxi l io de equ ipamen tos como: azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "Viga Benkelman", o Falling Weigth Deflectometer (FWD) , o 

"Perfildgrafo Califdrnia" e o "Nivel e Mira", v isando desenvo lver me lhores p roced imentos de controle e 

execugao de obras de pav imentacao e m concre to s imples de c imento Portland. O s resul tados 

indicam a importancia da ava l iacao estrutural e funcional do pav imento bem c o m o o estudo das 

propr iedades mecan icas no cont ro le e na execucao das c a m a d a s que compOem o pav imento r igido 

para garant ia da sua adequaca o funcional e estrutural . Apesar da real izacao das medidas de 

Irregular idade e de f lexdes se rem feitas e m epocas di ferentes, os es tudos ind icam que nao existe uma 

relacao de causa e efei to ent re elas. Esta por sua vez, provave lmente , deve ser inerente ao 

acresc imo de de fo rmac3o permanen te e as cond icoes da estrutura e super f ic ie do pavimento. 

Palavras Chave : Ava l iacao de pav imentos, i r regular idade Longi tud ina l , def lexoes. 
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With the appea rance of Brazi l ian Deve lopment Acce lerat ion Program there has been an 

increase in the amoun t of wo rks on the country h ighways, many of them mak ing use of rigid 

pavement , wh ich , despi te having an initial high c o s t , d e m a n d s much fewer intervent ions, being thus, 

at long term, and for s o m e exper ts , much more viable than f lexible pavement . W i th the increase of the 

road mesh in our country , it becomes obv ious the d e m a n d for major s tud ies about control and 

execut ion of h ighway projects, a m o n g them the study of longi tudinal roughness , which is directly 

l inked to secur i ty and eas iness of vehic les roll ing on pavement . Th is paper a ims to study the 

funct ional and structural condi t ions of an exper imenta l h ighway rigid pavemen t stretch - Dupl icat ion 

and Restorat ion of BR - 10 /NE: Lot 05 /PB - wi th the aid of equ ipmen t such as:" the Benke lman 

Beam", the Fal l ing W e i g h t Def lectometer (FWD) , the Perf i lograph Cal i fornia, and "Level and Pole", 

aiming to deve lop better p rocedures of control and execut ion of pav ing wo rks using s imple concrete of 

Port land cement . Resu l ts point out the impor tance of the funct ional and structural evaluat ion of the 

pavement as wel l as the s tudy of mechanica l propert ies in the control and execut ion of the layers that 

compose the rigid pavement , for the guarantee of its funct ional and structural adequacy. A l though 

roughness and def lec t ions measures are made in dif ferent per iods of t ime, s tud ies show that a cause 

and effect re lat ionship be tween them does not exist. Th is in turn, mus t probably be inherent to the 

addit ion of pe rmanent deformat ion as wel l as the condi t ions of s t ructure and pavemen t sur faces. 

Keywords : pavemen t eva luat ion , longi tudinal roughness, def lect ions. 
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1. I N T R O D U Q A O 

Observa-se nos u l t imos anos g randes inves t imentos rea l izados na area de infraestrutura de 

t ranspor tes, que e de fundamen ta l impor tanc ia para o desenvo lv imen to de u m pais . A boa 

conservacao das rodov ias torna-se necessar ia para a lavancar o desenvo lv imen to socia l e economico 

de uma regiao, que p o d e m ser obse rvados a part ir do c resc imento de setores inerentes ao tu r i smo, a 

industr ia, ao comerc io e aos serv icos c o m o todo . 

O t ranspor te rodoviar io, por ser o pr inc ipal me io de t ranspor te do nosso pa is necess i ta de u m 

cu idado espec ia l . Apesar de se ver i f icar nos u l t imos anos a ap l i cacao de g randes va lo res do 

o rcamento e m infraestrutura de t ranspor te , observou-se t a m b e m o quao d is tante a inda o Brasi l esta 

dos pa ises desenvo lv idos , que ha mui tas decadas ja v e m invest indo nesse setor. 

A qua l idade do pav imento influi d i re tamente no confor to e na seguranca dos des locamen tos , 

podendo o pav imen to , e m caso de m a s cond icoes , causar var ios t rans tornos e ac identes g raves aos 

usuar ios, sendo que para cada t ipo de pav imen to e p rob lema apresentado existe uma med ida 

corret iva ou min imizadora do p rob lema. 

C o m o su rg imento do Programa de Ace le racao do Cresc imen to (PAC) houve um aumen to na 

quant idade de obras rodov iar ias de g rande por te, mui tas de las c o m a ut i l izacao de pav imento r ig ido, 

que apesar de ter u m va lor inicial e levado , ex ige b e m m e n o s in tervencoes to rnando-o ass im , a longo 

prazo, para a lguns especia l is tas, bem mais v iavel que o pav imento f lex ive l . 

C o m o aumen to na ma lha viar ia de nosso pa is , t oma-se la tente a ex igenc ias de ma iores 

es tudos sobre as cond icoes de execucao e pro jeto, dent re e las o es tudo da i r regular idade longi tudinal 

que esta d i re tamente l igada a seguranca e confor to de ro lamento do pav imen to . Durante o decor rer 

da leitura sera poss ive l perceber a impor tanc ia do t e m a desenvo lv ido c o m re lacao a qua l idade, os 

custos operac iona is e a v ida util do pav imento . 

Abordou-se d iversas f o rmas de ava l iacao func iona l de pav imentos , e m espec ia l a 

i r regular idade longi tud inal , sendo enfa t izada as rea l izadas c o m a ut i l izacao do equ ipamen to zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

"Perfildgrafo California" e o "Nivel de Mira". 
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1.1 Ob je t i vos 

1.1.1 Gera l 

Este t raba lho t e m por objet ivo o estudo sobre as cond icoes func iona is e estruturais de u m 

t recho exper imenta l de rodovia e m pav imento r ig ido - Dup l i cacao e Res tauracao da BR-101 /NE : Lote 

05 /PB - c o m o auxi l io de equ ipamen tos c o m o : azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "Viga Benkelman", o Falling Weigth Deflectometer 

(FWD) , o "Perfildgrado Califdrnia" e o "Nivel de Mira", v i sando desenvo l ve r me lhores p roced imentos 

de contro le e execucao de obras de pav imentacao e m concre to s imp les de c imento Portland. 

1.1.2 E s p e c i f i c o s 

1. Estudo das propriedades mecanicas dos materials que compoem a estrutura do pavimento 

rigido do trecho experimental . 

2. Anal ises dos procedimentos de controle e de execucao de pavimentos rigido a partir de 

dados obt idos com auxil io das aval iacoes Estrutural e Funcional. 

3. Anal ise comparat iva de procedimentos para obtencao dos indices de irregularidade 

longitudinal obtidos com auxil io do "Perfildgrafo Califdmia" e c o m o metodo convencional de 

"nivele mira". 

4. Analise de possiveis relacoes de causa e efeito e/ou variacoes comuns entre os valores de 

Irregularidade Longitudinal com os resultados de def lexoes obtidas com ao auxil io da "Viga 

Benkelman" e o Falling Weigth Deflectometer (FWD) . 

1.2 O r g a n i z a c a o Do Traba lho 

O texto desta d isser tacao encont ra-se e m um v o l u m e d is t r ibu ido da seguinte fo rma: 

[Cap i tu lo 1] In t roducao, Obje t ivos e Organ izacao do t raba lho - sao descr i tos uma v isao gera l 

do t raba lho c o m a in t roducao, just i f icat iva, os ob jet ivos a s e r e m a lcancados e a fo rma da organ izacao 

do t raba lho. 

[Cap i tu lo 2] Fundamen tacao Teor ica - sao descr i tos e d iscut idos assun tos re lac ionados a 

gerenc ia de pav imentos , pav imentos , ava l iacao estrutural e func ional de pav imentos dando enfase a 

i r regular idade de pav imentos e apare lhos med idores de i r regular idades. 

[Cap i tu lo 3] Mater ia ls e Me todos - sao ap resen tados os p roced imen tos exper imenta is e 

mater ia is ut i l izados na pesquisa inerentes a metodo log ia cient i f ica do t rabalho. 

[Cap i tu lo 4] Resu l tados - sao apresen tados e ana l isados c o m base na f undamen tacao teor ica 

e nos resul tados obt idos durante a fase exper imenta l . 



[Cap i tu lo 5] Conc lusoes e Suges toes - e apresen tado o re lator io conc lus ivo inerentes ao 

objet ivo do t raba lho, bem c o m o as suges toes para fu turas pesqu isas. 

Por f im , estao inc lu idos as Referenc ias Bib l iograf icas e os Anexos , onde fo ram inser idas as 

exper ienc ias anter iores sobre o t e m a e m questSo, as p lan i lhas, os gra f icos e os quad ros resul tantes 

do p rocessamen to de dados . 
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C A P I T U L O 

2. F U N D A M E N T A Q A O T E O R I C A 

Neste cap i tu lo sao apresen tados os conce i tos bas icos de gerenc ia de pav imentos , de 

pav imentos, de ava l iagao func ional e estrutural de pav imen tos os qua is f o ram ut i l izados neste 

t rabalho para a lcancar os ob jet ivos de l ineados . 

2.1 P a v i m e n t o s 

Pav imento e a superest ru tura, const i tu ida por u m s is tema de camadas f in i tas de d i ferentes 

mater ia is, co locados e m contato, assentes sobre u m semi -espaco cons iderado teo r i camen te c o m o 

infinito, c o m infra-estrutura ou ter reno de fundagao, denominado de suble i to . 

A estrutura do pav imento e const ru ida sobre a te r rap lanagem e se dest ina, tecn ica e 

economicamen te , a resist ir aos es fo rcos ver t ica ls or iundos do t ra fego e d is t r ibu i - los; me lhora r as 

cond icoes de ro lamento quanto ao confor to e segu ranca ; resist i r aos esforcos hor izonta is 

(desgastes) , to rnando mais durave l a super f ic ie de ro lamento , entre outras caracter is t icas. 

O suble i to e o ter reno de fundagao , nao sendo cons iderado c o m o c a m a d a do pav imento , 

deve ser es tudada e cons iderado ate a pro fund idade onde a tuam de fo rma signi f icat iva, as cargas 

impostas pelo t ra fego, t ransmi t idas pelo pav imento . A pro fund idade denom inada de suble i to deve 

si tuar-se numa fa ixa de 0,60 a 1,50 m (DNIT, 1996) . Segundo Senco (1997) , a s o n d a g e m do sublei to 

de u m pav imento pode ter p ro fund idades de ate t res met ros aba ixo da super f ic ie , cons iderando c o m o 

fundagao efet iva pro fund idades var iando de u m met ro a u m met ro e me io , ap rox imadamente . 

2.1.1 C l a s s i f i c a g a o d o s pav imentos 

O s pav imen tos p o d e m ser c lass i f icados e m f lex ive is e r ig idos. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Pavimento flexivel - E aque le e m que as de fo rmagoes , ate certo l imite, nao levam ao 

romp imento . E d imens ionado , no rma lmen te , a compressao e a t ragao na f lexao, p rovocadas pelo 

aparec imento de bac ias de de fo rmagoes sob as rodas dos ve icu los , que levam a estrutura a 

de fo rmagoes permanentes , e ao romp imen to por fadiga ( S E N Q O , 1997) . Sua estrutura e const i tu ida 

de u m a ou ma is camadas de espessuras f ini tas, c o m revest imento no rma lmen te betuminoso. No caso 



5 

em que a lgumas das c a m a d a s sub jacentes ao reves t imento be tuminoso , fo r c imentada , d iz-se que o 

pav imento e semi - r ig ido . Esse t ipo de pav imento gera pequenas areas de distr ibuigao de carga e 

g rande pressao na fundagao do pav imento . E const i tu ido de reves t imento , base, sub-base, reforgo do 

suble i to e suble i to, c o m o representado esquemat i camen te na Figura 2 . 1 . 

Acostamento Acostamento 

Subleito 

Regularizacao do Subleito 

Reforco do Subleito 

Sub-base 

Base 

Revestimento zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

F igura 2.1 - E s b o g o representa t ive d a s c a m a d a s do pav imento f lexivel . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Pavimento rigido - E aque le pouco de fo rmave l , f o rmado por c a m a d a s que t raba lham 

sens ive lmente a t ragao, r o m p e m por t ragao na f lexao, quando su je i tos a de fo rmagoes (SENQO, 

(1997)) . A s c a m a d a s sao const i tu idas, ge ra lmente , de P lacas de concre to de c imento , c a m a d a que 

desempenha o papel de reves t imento e base, e sub-base (Figura 2.2) , Este t ipo de pav imento 

proporc iona u m a g rande area de distr ibuigao de carga e u m a pequena pressao na fundag§o. O 

d imens ionamen to e comandado pela resistencia do propr io pav imento . 

Seguranca Pista Acostamento 

- * - 5 | 

^ Camada Filtrante (quando necessario) 

-> Sub-base 

-> Placa de concreto: Revestimento + Base 

F i g u r a 2.2- R e p r e s e n t a c a o e s q u e m a t i c a d a s c a m a d a s d o pav imento rigido. 

2.1.2 C a m a d a s d o pav imento 

A s c a m a d a s do pavimento podem ser classi f icadas em: 

RegularizagSo do subleito - C a m a d a de espessura irregular, const ru ida sobre o sublei to e 

dest inada, quando necessar io , a preparar o leito da estrada para receber o pav imento . 
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Reforgo do subleito - C a m a d a de espessura constante , const ru ida, se necessar io , e m casos 

de pav imen tos mui to espessos , c o m a fmal idade de reduz i r a espessura da sub-base . Tern funcao de 

comp lemen to da sub-base, que por sua vez, tern funcao de comp lemen to da base. Logo, o reforgo do 

suble i to t a m b e m tern a fmal idade de resist ir e distr ibuir esforgos vert icals, nao tendo caracter is t icas de 

absorver def in i t ivamente esses esforgos. 

Sub-base - C a m a d a comp lemen ta r a base. Tern espessura constante e m segao t ransversa l e 

var iavel long i tud ina lmente, de acordo c o m o d imens ionamen to , quando , por c i rcunstanc ias tecn icas e 

economicas , nao for aconse lhave l constru i r a base d i re tamente sobre a regular izagao ou reforgo do 

suble i to. A s s i m c o m o a base, a sub-base d e v e apresentar estabi l idade e durab i l idade para resist ir as 

cargas do t ransi to, t ransmi t idas pela base e distr ibui- las a d e q u a d a m e n t e as c a m a d a s infer iores. 

Base - C a m a d a do pav imento s i tuada imed ia tamente aba ixo da capa de revest imento , 

dest inada a resist ir aos esforgos ver t ica ls or iundos do t ra fego e d ist r ibui - los. Todav ia , o pav imento 

pode ser cons iderado compos to de base e revest imento , sendo que , a base podera ou nao ser 

comp lemen tada pela sub-base e pelo reforgo do sublei to. 

O s mater ia is e m p r e g a d o s nas bases e sub-bases f lex ive is e semi - r ig idas d e v e m ser 

const i tu idos de so los, are ias, rochas a l teradas, escor ias, mis turas de solos, mis tura de d i ferentes 

t ipos de ag regados (br i ta, areia, etc.) ou a inda por qua lquer comb inagao destes mater ia is . 

Revestimento - E a c a m a d a ma is "nobre" do pav imento dest inada a resist i r d i re tamente as 

agoes do t ra fego, d iminu i r a permeab i l idade do pav imento , t ransmit i r , de fo rma a tenuada, as agoes do 

t ra fego as c a m a d a s infer iores, me lhora r as cond icoes de ro lamento c o m certo n ivel de servent ia , 

p romove r confor to e seguranca ao usuar io , a l e m de resist ir ao desgas te e a u m e n t a r a durab i l idade do 

pav imento . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2.2 G e r e n c i a de P a v i m e n t o s 

A decada de 50 fo i u m grande marco e m pesquisas sobre pav imentos , c o m a cr iagao da pista 

exper imenta l da A A S H O (Amehcan Association of State Highway Officials), a A A S H O R O A D T E S T , 

const ru ida entre 1958 e 1 9 6 1 , no Estado de I l l inois, nos Es tados Un idos . A part ir desse exper imen to 

os pav imen tos passa ram a ser ana l isados, e m te rmos de ruptura, sob do is aspec tos : o est ru tura l , que 

pode ser ver i f icado a t raves de mode los estruturais (mecan is t i cos) , nos qua is as tensoes , 

de fo rmagoes , def lexoes, cargas, c i sa lhamento , t r incas, etc. sao os fa tores, cu jos efe i tos comb inados 

permi tem a previsao do f im da v ida estrutural dos pav imentos . O segundo , o func iona l , e baseado na 

opin iao do usuar io e no d e s e m p e n h o dos pav imentos , e fo i a g rande nov idade da A A S H O , dando 

o r igem aos mode los func iona is , os qua is p o d e m ser previstos a t raves de quat ro paramet ros bas icos: 

i r regular idades superf ic ia is , a fundamento de tr i lhas de roda, remendos e t r incas. 

A apl icagao dos conce i tos de admin is t racao e m manu tencao e restauragao de pav imentos 

comegou a se desenvo lve r nos Es tados Un idos e no Canada no f inal da decada de 60 e in ic io da de 



70, so f rendo u m grande impulso na decada de 80 e m vi r tude da necess idade de ot imizagao dos 

recursos d ispon ive is para enfrentar a degradagao acelerada dos pav imentos. O reconhec imento da 

importancia das at iv idades envo lv idas na recuperagao e manutengao dos pav imentos deu a o r i gem a 

expressaozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "Management of the Pavement, "Gerenc ia de Pav imentos" , de grupos de pesqu isadores 

amer icanos e canadenses . 

Um S is tema de Gerenc ia de Pav imentos , SGP, cons is te e m u m conjunto amp lo e coordenado 

de at iv idades assoc iadas c o m p lane jamento, c o n s t r u c t , manu tencao , aval iagao e pesqu isa de 

pav imentos, que assoc iado a u m banco de dados tern por objet ivo o t imizar recursos, es tabe lecer 

p rogramas de manutengao, propiciar confor to e seguranca ao usuar io e servir de supor te a esco lha 

de so lugoes tecn icas adequadas e e m tempo habil . 

A Figura 2.3 e a Figura 2.4 i lustram, respect ivamente, u m esbogo do processo de 

gerenc iamento de pav imentos e o ciclo de v ida de u m pav imento . A impor tanc ia de u m S G P esta no 

emprego de metodos cons is tentes e s is temat icos para se leg§o de necess idades e pr ior idades de 

manutengao e reabi l i tagoes, e m tempo certo, c o m base na prev isao das cond igoes fu turas dos 

pav imentos o ferecendo o melhor uso poss ive l dos recursos d ispon ive is para que se tenha u m 

t ransporte seguro, confor tave l e economico . 

Borneo 

L e v o iff ant euro zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
tie F i * i o : 

<le A i u l i s >-•: 

C r i t e r i o s 

d e O t i m i z a c a o 

C o n s e q t i e n c i a s I 

*ie blor icutei icao [*" 

- Condcao estrdural do pavim erto 
- C and cab Una end do pav* m erto 
- C endzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA COBS de Trafego 

- C ustos e Benencics (usuari os e sociedade) 

- Pressao de desempertio do pavim erto 
- Prev*sao de defertos do p imento 
- P rev* sao 'de attemativas e estrategias 
cferr: andercab 
- C ustos e benetfdos da operacab do Irafegc 
- C ustos e toenend os da operacab do pavim erto 

- C end cdes una cnais m ihim .as do pav* m erto 
- Z end goes estruturais m i rim.as do pavim erto 
- C ustos totais m in m os e benet'd os m axi m os 

- Nivel de recuses necessaries 
- Planejam erto dostrabdhos de m anutencao 

F igura 2.3 - Carac te r i zagao do p r o c e s s o de g e r e n c i a 

[Fonte: Adap tado por F E R R E I R A (2001), de C A R D O S O (1994)]. 
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Figura 2.4 - T i p i c o c i c l o de v ida d a s c o n d i c o e s de um pav imento e m funcao d o tempo 

[Fonte: H A S S , H U D S O N & Z A N I E W I S K I (1994)]. 

A representaca.o dos componen tes pr inc ipais de u m s is tema de gerenc ia de pav imentos e 

apresentada na Figura 2.5. 

I r te-esse 3e-al ca Se-erc ia 

SG? 

M V E l 3 E 3 E C E N h f l E l O E PROJETO 

PROGRAM AQAO 

PLANE vA M EWIO 

ORQAMENTO 

P R D j f c i u 

CCNSTJUvAO 

MANUTENCAO 

REABUTAQAO 

P E S C U S A 3 

E 

ESTUDOS ES=E C1AIS 

Figura 2.5 - C o m p o n e n t e s pr inc ipa is de u m S i s t e m a de G e r e n c i a de P a v i m e n t o s 

[Fonte: H A S S , H U D S O N & Z A N I E W I S K I (1994)]. 

As at iv idades de gerenc ia de pav imentos p o d e m ser d iv id idas e m dois n iveis, sao eles: nivel 

de rede - concede u m a macro v isao de toda a rede, fo rnecendo e lementos para uma aval iagao g lobal 

da rede, gerando uma lista de t rechos que d e v e m sofrer intervengao, e um balango orgamentar io , 
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s e m entrar nos deta lhes de projeto, o n d e as decisOes sao t o m a d a s para u m grande numero de 

projetos ou para u m a rede inteira de rodov ias ; n ivel de projeto - e n f o c a m - s e caracter is t icas 

pecul iares a cada sub - t r echo , do pav imento , de f i n i ndo -se as poss ive is so lucdes, onde as decisOes 

sao t o m a d a s para projetos espec i f i cos ou segmen tos de rodov ias (F igura 2.6). A Figura 2.6 i lustra o 

func ionamento de um S G P e seus subs is temas . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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F igura 2.6 - S i s t e m a de Re lagao no S G P [Fonte: H A S S , H U D S O N & Z A N I E W I S K I (1994)]. 

2.3 Ava l iagao de pav imentos 

Os pav imentos sao est ru turas const i tu idas pr inc ipa lmente c o m a fmal idade de resist i rem aos 

esforgos a tuantes e p roporc ionarem confor to e seguranca ao usuar io durante o per iodo de projeto. A 

f inal idade de uma via e disponibi l izar u m me io seguro, confor tavel e economico para o t ranspor te 

c o m o um todo. 

Para que es tes objet ivos se jam a lcangados sao ut i l izadas p roced imentos de projetos 

execut ivos de cons t rucao. No entanto , sabe-se, que g rande parte das redes rodoviar ias, federa l , 

es tadua l e munic ipa l , apresenta def ic iencia e m sua pav imentaeao antes do te rm ino da v ida util. 

Mui tos sao os fa tores q u e p o d e m contr ibuir para tal fato, a saber: falha no projeto, mater ia is 

inadequados, equ ipamen tos def ic ientes, ma construgSo, ausenc ia de mon i to ramento e manutengao, 

etc. 

U m pav imento e m bom es tado possibi l i ta confor to e seguranca ao t rafego e nao requer 

manutengao excess iva. O f im da v ida util de u m pav imento e a lcangado quando um desses tres 

fatores (conforto, seguranga e economia ) a t inge o n ivel m a x i m o de to lerancia, a partir do qual sao 

necessar ias IntervengOes. 
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O bom acabamen to , d e s e m p e n h o impecave l e a durab i l idade adequada - de u m a obra de 

pav imentacao , a lem de depende r da qua l idade dos pro jetos, resul ta, do cont ro le dos mater ia is , da 

fo rma da execucao real izada ao longo da imp lan tacao da obra e, para assegurar que todo o processo 

construt ivo a tenda in tegra lmente aos cond ic ionan tes e d i re t r izes pro je tadas e respei te as 

espec i f i cacoes per t inentes, e de f undamen ta l impor tanc ia que se jam real izadas at iv idades de 

manu tencao prevent iva e corret iva. 

As ava l iacoes per iod icas das cond icoes das rodov ias pode contr ibu i r para a ident i f icacao dos 

sub- t rechos h o m o g e n e o s c o m d iversos n ive is de deter io racao e serv i r para a aval iagao da sever idade 

dos defe i tos, a l em de fo rnecer in fo rmacoes de quando , c o m o e onde poderao surgir os de fe i tos e, 

pr inc ipa lmente , qua is os p roced imentos para min imiza- los . 

E a med ida da servent ia de u m pav imento , que permi te a anal ise das est ra teg ias de projeto e 

a execucao de p rog ramas de manu tengao , reabi l i tacao e reconst rugao. A aval iagao do d e s e m p e n h o 

de u m pav imento depende da in teracao de t res componen tes , a saber: usuar io , ve icu lo e pav imento . 

O levantamento e m c a m p o e o processo de co leta de dados v isando a de te rminagao da 

integr idade estrutura l , da area e sever idade dos d i ferentes t ipos de deter ioragao, do atri to superf ic ia l e 

da qua l idade estrutural e as cond igoes de ro lamento da super f i c ie do pav imen to . O levantamento e m 

c a m p o fornece in formagoes para a locacao adequada dos l imi tados recursos ( M E L O , (1998)) . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2.3.1 i n d i c e s de a v a l i a g a o de p a v i m e n t o s 

O s ind ices de i r regular idade ou de cond igoes func iona is de pav imen tos ta is c o m o o PSR, 

p o d e m ser cor re lac ionados c o m med idas d i re tas das cond igoes do pav imen to c o m ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Present 

Serviceability Index (PSI ) . O d e s e m p e n h o de u m pav imento e representado pela var iagao ou historia 

de sua Servent ia . O PSI e obt ido a partir de med idas de rugos idade e de desgas tes da super f ic ie do 

pav imento ( tr incas, a fundamen tos de tr i lha de roda, etc.) para u m dado per iodo durante a sua v ida de 

servigo. 

No guia da A A S H T O (1993) o p roced imento de projeto de pav imen tos f o r a m se lec ionados 

caracter is t icas e dados de pav imen tos de m o d o a obedecer ao cri ter io de d e s e m p e n h o do pav imento 

baseado e m va lo res inicial e f inal de servent ia . A servent ia inicial , P i , med ida e m te rmos de PSI 

imed ia tamente apos a cons t rucao. A servent ia f inal , Pt, t a m b e m med ido e m te rmos de PS I , e o 

m e n o r va lor acei tavel para o n ivel de d e s e m p e n h o an tes das operagoes de manu tengao e 

reabi l i tagao. 

Por sua vez , o perfi l longi tudinal e u m fator p reponderan te para a est imat iva do PSI de u m 

pav imento e, por tanto, o pr incipal componen te para a es t imat iva do d e s e m p e n h o ( A A S H T O : M E P D G -

1, (2008)) . 
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No guia da A A S T H O M E P D G (2008) a escolha do ind icador de d e s e m p e n h o func ional 

re lac ionado ao confor to do pav imento e ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA International Roughness Index ( IRI) . O IRI foi adaptado da 

fo rma c o m o foi normat izado, pelas segu in tes razoes: 

- e cons iderado es ta t is t icamente c o m representat ive do perfi l da rodovia e pode ser fac i lmente 

obt ido a partir de dados de levan tamentos c o m n ive is ao longo da tr i lha de roda; 

- as cor re lacoes ent re IRI e ou t ros ind icadores de servent ia sao a l tamente cons is tentes para 

d i ferentes ve loc idades. 

Os pr inc ipais fa tores que exe rcem inf luencia para a perda de confor to ou servent ia de um 

pav imento r ig ido sao: desgas tes c o m o t r incas t ransversa is , " joint fau l t ing" (esca lonamento da Placa) e 

"punchouts" (quebra e m b loco) (F igura 2.7) , os qua is tern seu n ivel de sever idade re lac ionado ao t ipo 

de projeto de mater ia is , de suble i to, de t ra fego, da idade do pav imen to e de cond icoes inerentes ao 

meio ambien te . 

A servent ia de u m pav imento sof re inf luencia destes fa tores ao longo de sua v ida util sendo 

sens ive l ao efei to danoso dos desgas tes da estrutura do pav imento c o m o most ra a F igura 2.8 

[ ( A A S T H O M E P D G (2008) ] . 

C o m base no resul tado da i r regu lar idade proveniente do per f i lometro C H L O E e e m out ras 

med idas ob je t ivas rea l izadas na super f ic ie dos pav imentos , ta is como: area t r incada, area remendada 

e va lor med io do a fundamen to e m tr i lhas de roda, Carey e Irick, de te rm ina ram uma relacao ent re as 

notas que os ava l iadores a t r ibu i ram a de te rm inado t recho e a cond icao ob je t ivamente aval iada 

daque le pav imen to , c r iando ass im o va lo r PSI ou indice de Serventia Atual, con fo rme bem desc reve 

F INN (1998) . 
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Figura 2.7 - Defei tos ou d e s g a s t e s e m pav imento s r ig idos [Fonte: A A S T H O M E P D G , (2008)]. 
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Indice Internacional de Irregularidade 
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Periodo analisado 

Tempo (incremento de desgaste) 

Figura 2.8 - C o m p o r t a m e n t o da Servent ia de um pav imento ao longo de s u a v ida util 

[Fonte: A A S T H O M E P D G , (2008)]. 

Portanto, segundo T i m m e Mcqueen (2004), o PSI , ac rdn imo dezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Present Serviceability Index 

e o PSR es t imado levando-se e m conta: a i r regular idade longi tudinal , a rea t r incada, area remendada 

e a fundamento plast ico med io nas tr i lhas de roda, c o m o pode ser ver i f icado na equacSo 2.1 Em 

outras palavras, es tava es tabe lec ida uma fo rma objet iva de se aval iar um pav imento sem o uso de 

um painel de ava l iadores , ou melhor, havia uma manei ra objet iva de se de terminar a opin iao dos 

usuar ios s e m sequer consu l ta- los . 

PSI = 5 ,03 - 1,91 l o g ( l + SV) - 1 , 3 8 ( R D ) 2 - 0 ,01 (C + P ) 1 / 2 E q u a g a o 2.1 

Onde: 

PSI : Indice de Servent ia Atua l ; 

SV: var ianc ia da inc l inac§o longitudinal obt ida por um perfi lOmetro; 
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C: ex tensao, med ida e m pes, das t r incas c o m maior ex tensao, por 1000 pes quadrados de 

area: 

P: area de remendos , e m pes quadrados , por 1000 pes quadrados de area; 

RD: a fundamen to med io das t r i lhas de rodas, e m po legadas, med idas c o m regua de 4 pes de 

compr imento 

A l e m de de te rminar o P S R e o P S I , Carey e Ir ick (1960) f i zeram mais uma reve lacao 

impor tante, a partir da qua l as atengoes vo l tadas a med ida da i r regular idade longi tudinal de 

pav imen tos f o r a m e m mui to inc rementadas . C o m base nos m e s m o s es tudos que de te rm ina ram o 

PSI , real izados c o m dados do A A S H O Road Test , e les p u d e r a m a f i rmar que ap rox imadamen te 9 5 % 

dos va lores do PSI pod iam ser exp l icados somen te c o m o va lor da i r regular idade longi tudinal - todos 

os outros paramet ros do mode lo de cor re lacao respond iam, e m gera l , por apenas 5% do va lor do 

PS I . 

Em outras pa lavras, a part ir de Carey e Irick (1960) foi poss ive l se af i rmar que a servent ia de 

um pav imento pode ser ava l iada, a inda que c o m u m pequeno erro que tende a superes t ima- la , 

apenas c o m a med ida da i r regular idade longi tud inal . 

F INN (1998) a f i rma que a part i r de Carey e Ir ick (1960), mu i tas a g e n d a s rodoviar ias dos 

Es tados Un idos passaram a adotar apenas a i r regular idade longi tudinal c o m o med ida est imat iva da 

servent ia de seus pav imentos . Nao e a toa que dent re todas as var iave is no rma lmen te presentes e m 

s is temas de gerenc ia de pav imentos o valor da i r regular idade longi tudinal seja aquele que possui o 

maior peso na hora das dec isoes. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2.3.2 Ava l iagao objet iva de p a v i m e n t o s 

Dentre as fungoes do engenhe i ro de pav imentos , esta a aval iagao do serv igo prestado ao 

t ra fego de ve icu los . E necessar io conhecer o compor tamen to de pav imen tos para fornecer cr i ter ios 

aos projetos, e es tabe lecer p rog ramas de manu tengao e pr ior idades de uso de recursos ( Y O D E R & 

W I T Z A C K , (1975)) . Segundo Hudson (1991) , u m pav imento foi bem projetado e const ru ido quando 

for capaz de supor tar as ca rgas de t ra fego , d imens ionado c o m numero de c a m a d a s e espessuras de 

componen tes adequados . 

Segundo Meio (1998) , a pr imeira re fe renda sobre ava l iagao de compor tamen to da super f ic ie 

de pav imentos local izada e relatada por Carey & Irick (1960) : "se do is engenhe i ros tern a tarefa de 

projetar u m pav imento c o m mater ia is escolh idos, e m m e s m a s cond igoes ambienta is e vo lumes de 

t rafego previstos para u m a vida util de 2 0 anos , u m de les podera cons iderar b e m cumpr ida sua tare fa 

se nenhuma tr inca aparecer no per iodo de 2 0 anos , enquanto que o segundo estara sat isfei to se u m 

caminhao for capaz de rolar c o m confor to e seguranga sobre a super f ic ie do pav imento 2 0 anos apos 

a data de construgao do t recho observado" . 
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Para o autor, dent re o s p rocessos desenvo lv idos para aval iar servent ia de pav imentos , estao 

a co leta per iodica de vo lume de defe i tos de super f ic ie de pav imentos e aval iagao do n ivel para 

qua l idade a t raves de notas a t r ibu idas por usuar ios , con fo rme suger ido pelas conc lusoes de anal ise 

de es tudos sobre os exper imen tos na pista exper imenta l da A A S H O , Carey & Irick (1960) e H R B 

(1961) . O uso dos me todos ali p ropostos pode f o m e c e r cr i ter ios para pro je tos ou manu tengao de 

rodov ias ( Y O D E R & W I T Z A C K , (1975)) . 

Me io (1998) af i rma que o va lo r numer ico de uma funcao expressa a t raves de comb inagao 

l inear de t rans fo rmagoes sobre med idas de var iaveis caracter is t icas da super f ic ie de pav imentos , 

c o m coef ic ientes obt idos por anal ise de regressao foi d e n o m i n a d a por Carey & Ir ick (1960, p. 42) , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Present Serviceability Index (PSI) . 

O PSI (Present Serviceability Index ou indice de Serventia) tern sido um dos ind ices ma is 

usados - e m suas f o r m a s or iginal ou mod i f i cada - para aval iar servent ia do pav imento ( H U D S O N , 

1991) . A var iagao do PSI ao longo do t e m p o pode ser def in ido c o m o o d e s e m p e n h o da super f i c ie de 

pav imen to . Ou se ja, a var iagao da capac idade de u m pav imento a tender ao t ra fego seguro e 

confor tavel de ve icu los . U m bom d e s e m p e n h o e o que espera o usuar io de via durante a v ida util do 

pav imento . 

O graf ico que tern o PSI e m ordenadas , e, e m absc issas, o t e m p o ou o numero de repet igoes 

de e ixo-padrao que t ra fegou sobre o pav imen to c o n t e m u m a curva que e denom inada Curva de 

D e s e m p e n h o da Super f i c ie do Pav imen to (Figura 2 .9) . 

0 -zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Trafego ou tempo 

F i g u r a 2.9 - Var iagao do P S I e m fungao do trafego ou tempo [Fonte: H U D S O N , (1991)]. 

O concei to de d e s e m p e n h o de super f ic ie de pav imento , c o m o descr i to por Fwa & Sinha 

(1991) , in t roduz o numero de repet igoes de t ra fego de carga equ iva len te a um e ixo-padrao (do ingles, 
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ESAL - Equivalent Single-Axle Load) e o PSI medio durante um intervalo de medida como um criterio 

de anal ise para es tudos sobre o compor tamen to da superf ic ie de pav imentos . 

A est imat iva desse ind ice para medida do desempenho p o d e ser dada pela func3o: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

(PPQI)n = 
1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

( ESAL) .  

(ESAL)n 

I (PSI) d (ESAL) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

E q u a c a o 2.2 

Onde: 

PPQI: Pavement Performance Quality Index; 

PSI: Present Serviceability Index; 

n: Med ia do intervalo de repet igoes do eixo padrao; 

ESAL: Equivalent Single-Axle Load. 

A Figura 2.10 i lustra os conce i tos de Fwa & Sinha (1991 

PSI zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Curva de 
desempenho 

a r e a h a c h u r a d a 

Numero de Passagens de Eixo-Padrao 
(ESAL)n 

Figura 2.10 - ind ice de d e s e m p e n h o de pavimento c o m o medida pr inc ipa l do compor tamento 

de super f i c i e de pav imento . [ F O N T E : Adaptado de F W A & S INHA (1991)]. 
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Dent re as var ias def in icoes de i r regular idade longi tudinal de pav imen tos tem-se c o m o as ma is 

ap l icadas as da no rma DNIT P R O 164/94, e a de Domingues (2004) . 

A no rma DNIT P R O 164/94 def ine a i r regular idade longi tudinal de u m pav imento c o m o sendo: 

"o desv io da super f ic ie da rodovia, e m re lacao a u m piano de re fe renda , que afeta a d inamica dos 

ve icu los , a qua l idade do ro lamento e as cargas d inamicas sobre a via". 

Ja Domingues (2004) d iz que e: "o con junto dos desv ios de sua super f ic ie , ao longo das 

tr i lhas de roda, e m re lacao a super f ic ie ideal pro jetada, c o m caracter is t icas tais que afeta o 

mov imen to dos ve icu los , a qua l idade do ro lamento, a s ca rgas d inamicas que a tuam sobre a via e a 

d renagem da superf ic ie" . 

S e g u n d o Barel la (2008) a i r regular idade longi tudinal de u m pav imento representa o con jun to 

dos desv ios indesejaveis de sua superf ic ie, que a t rapa lha o ro lamento rapido e suave dos ve icu los , 

gera inseguranca e onera seus usuar ios, a l em de acelerar a d e g r a d a c ^ o do pav imento . 

A var iavelzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA irregularidade afeta a d inamica , a qua l idade de t rafego de ve icu los e as 

consequenc ias de acoes de ca rgas d inamicas t ransmi t idas a via. O s efei tos da irregularidade sao 

sent idos pelos cl ientes de v ias durante as v iagens , e as sensacSes de seguranca e confor to p o d e m 

ser assoc iadas as ace le racoes ver t ica ls . 

A i r regular idade longi tudinal esta d i re tamente l igada a func iona l idade de u m pav imento , 

sendo que quan to maior for essa i r regular idade, maior serao os desconfor tos proven ientes do 

ro lamento, os r iscos de ac identes para os usuar ios, e menor sera a v ida util do m e s m o (BARELLA, 

(2008)) . 

E m suma, pode-se af i rmar que a lgumas caracter is t icas sao inversamente proporc ionais a 

i r regular idade do pav imento , dent re e las a ve loc idade de des locamen to , o confor to do pav imento , a 

v ida util, seguranca e a economia . 

Dentre as var iave is usadas para descr icao da super f ic ie de pav imentos , nos es tudos para 

relacionar as sensacoes de motor is tas e passage i ros durante o t ra fego de ve icu los por v ias, a 

irregularidade longitudinal e transversal de trechos e segoes de pavimento parece expl icar g rande 

parcela das re lac5es ent re as d i s t r i b u t e s de notas a t r ibu idas por usuar ios e m aval iacSes de n ivel 

para qua l idade de t ra fego de ve icu los sobre a super f ic ie de pav imento . 

E m anal ises sobre dependenc ia ent re var iave is de descr icao de super f ic ie de pav imentos e 

suas re lacoes c o m notas at r ibu idas por usuar ios, Carey & Ir ick (1960) conc lu i ram que a i r regular idade 

expl icar ia quase que e m sua to ta l idade a var ianc ia na d is t r ibu icao de resu l tados de notas a t r ibu idas 

por usuar ios de v ias duran te levantamento de dados para ava l iacao de servent ia. 
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Distr ibuigoes de out ras med idas f is icas que carac ter izem a super f ic ie do pav imento -

defe i tos, c o m o t r incas, r emendos e fa lhas - tern pequeno poder de exp l icagao sobre a distr ibuigao das 

notas a t r ibu idas por usuar ios ( C A R E Y & IRICK, (1960)) . 

A i r regular idade pode ser med ida no campo por levan tamentos d i re tos sobre a super f i c ie do 

pav imento , ou processada a t raves de apare lhos de resposta mecan ica - des tacam-se ente eles os zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

RTRRMS, " response type road roughness measur ing sys tems" , "med idores de i r regular idade t ipo 

resposta" - equ ipamen tos que m e d e m a ampl i tude de mov imen to relat ivo entre o corpo de ve icu lo e o 

e ixo, ou usam ace le romet ros para med i r respostas ao mov imen to de corpo ou e ixo de v ia turas. Isso 

mede ind i re tamente as sol ic i tagoes de ve icu lo pela i r regular idade. 

No Brasi l [DNIT P R O 159/85, DNIT (1985)] recomenda-se a med ida de i r regular idade por 

apare lhos med idores de i r regular idade do t ipo resposta - ta is c o m o o " In tegrador IPR /USP" ou o 

Maysmeter. "As lei turas d e v e m ser fo rnec idas a u m intervalo ent re 2 0 0 m e 4 0 0 m , o mais c o m u m e 

320m" . O R T R R M S e n o m e a d o A M I T R (apare lho med idor de i r regular idade t ipo " resposta") , e d e v e 

"ser ca l ibrado c o m o me todo de n ive l e mira" , ( Q U E I R O Z (1984)) - e isso fo i espec i f icado e m D N I T E S 

173/86. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

F i g u r a 2.11 - Medidor de i r regular idade B P R [Fonte: G i l l e s p i e , (1992)]. 

A Figura 2.11 i lustra o "med idor de rugos idade BPR" , u m a das ma is impor tantes contr ibu igoes 

a med ida de i r regular idade in t roduzida pelo Bureau of Public Roads. A f igura 2 .12 i lustra o ma is 

popular dos med ido res de i r regular idade t ipo resposta usado nos Es tados Unidos, o Mays Ride 

Meter, "Maysmeter", desenvo lv ido pelo Texas Highway Department na decada dos 60 - t ra ta-se de 

u m a haste acop lada ao eixo de u m ve icu lo e a um t ransmissor no corpo do ve icu lo . 
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F i g u r a 2.12 - O Maysmeter [Fonte: C P R - C o n s u l t o r i a e Pro je tos Rodofer rov ia r ios L t d a , (2011)]. 

As cotas que representar iam o perfil longi tudinal da super f ic ie de um pav imento sao al turas 

que nao p o d e m ser usadas d i re tamente para o estudo da i r regular idade; d e v e m ser p rocessadas e 

f i l t radas de a lguma manei ra para produzi r uma representacao intel igivel da i r regular idade. 

Segundo Hutch inson (1966) as pr imei ras tentat ivas de resposta a essa ques tao u s a v a m 

tecn icas para f i l t ragem digital que t i nham o objet ivo de ident i f icar compr imen tos e ampl i tudes de 

ondas que desc revessem a i r regular idade. HudsonzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA et al. (1984) relata que dent re pr inc ipais produtos 

estao: a s imu lacao t ipo quarter-car, e a ace leracao vert ical med ia quadrat ica . 

A s imu lacao t ipo quarter-car foi desenvo lv ida para cumpr i r tentat iva de obter mode los que 

represen tassem as sensacoes dos usuar ios q u a n d o se usasse c o m o equ ipamen to de anal ise c o m o 

med idor de rugos idade BPR. A f igura 2.13 i lustra o mode lo para s imu lacao das sol ic i tagoes e m um 

medidor de rugos idade BPR con fo rme Gi l lespie et a l . (1980) . 

F igura 2.13 - L a y o u t do Q u a r t e r - C a r [Fonte: G i l l e s p i e , (1980)]. 
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O mode lo f ls ico ado tado para ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA quarter-car const i tu iu-se de uma massa m6vel (o corpo de 

veiculo) , uma suspens3o mPvel c o m amor tecedor e um conjunto f ixo (suspensao, pneu e eixo) e uma 

constante elast ica do pneu . 

Se: 

z e uma cota de um ponto na superf ic ie do pav imento ; 

zu e a cota da massa fixa (eixo, etc.) ; 

zs e a cota da massa mOvel (corpo do ve icu lo) ; 

kp e a cons tan te elast ica do pneu; 

k s e a cons tan te elast ica da suspensao; 

C s e a cons tan te de amor tec imento ; 

Mu e massa f ixa (eixo, e tc) ; 

Ms e a massa m6ve l . 

e, usando "." (ponto) c o m o notac3o para pr imeira der ivada, e (dois pontos) , para notacao 

da segunda der ivada, ent§o: 

M s Z s + C > Zs Zu 

V J 

+ ks(zs-zu)=0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

E q u a c a o 2.3 

e, 

MsZs+CsZu+ks(zu-z)=0 
E q u a c a o 2.4 

O paramet ro estat is t ico para contro le obt ido por integraca.o das equacoes anter iores e 

conhec ido por Q C S (Quar te r -Car Stat ist ics): 

QCS=x-\ (it 

E q u a g a o 2.5 

Atua lmente , a integraceio da express§o ac ima exposta e s imples porque ha mui tos p rogramas 

de computador que p o d e m processar dados c o m simpl ic idade. 
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2.4 Perf i lografo Cal i forn ia 

Desenvo lv ido desde a decada de 40 , ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Perfildgrafo California e um dos d ispos i t ivos ma is 

ut i l izados nos Es tados Un idos para ava l iacao da i r regular idade longi tudinal de pav imentos . O 

Perfildgrafo California e u m a evo lucao do apare lho Roughgraph , usado para de tec ta r os bumps e m 

ca lcadas e pav imentos [SCOFIELD et a l . , (1992) ] . 

Este equ ipamento consiste de uma estrutura meta l ica de 7 ,62m de compr imento , apo iada em 

do is conjuntos de rodas local izadas e m suas ex t remidades, podendo var iar o numero de rodas, mas 

possuindo gera lmente u m total de doze rodas. Cada ex t remidade possui u m a linha de quatro rodas 

espacadas de 43 ,2cm e m uma lateral do eixo da a rmacao e duas rodas espacas de 4 3 , 2 c m na outra 

lateral da armacao. Na Figura 2.14 e na Figura 2.15 esta inser ido o " layout" do Perfilografo Califdrnia. 

F i g u r a 2.14 - D e s e n h o e s q u e m a t i c o d o Perf i lografo Cal i forn ia . 

[Fonte: adaptado de S C O F I E L D et a l . , (1992)]. 

F igura 2.15 - D e s e n h o e s q u e m a t i c o d o Perf i lografo Cal i forn ia 

[Fonte: adaptado de S C O F I E L D et a l . , (1992)]. 
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OzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Perfildgrafo Califdrnia possui um conjunto de medigSo e registro responsavel por registrar as 

leituras dos mov imentos vert icais real izados pela roda sensora ex is tente no meio da estrutura e que 

de te rminam o perfi l longi tudinal do pavimento. C o m a d e t e r m i n a t e do perfil longitudinal e possivel 

verif icar c o m grande precisSo a local izacao dos bumps posi t ivos e negat ivos do t recho estudado. A 

forca motriz do equ ipamento e humana, tendo seu des locamento seme lhan te ao de uma caminhada, 

nao ul t rapassando a ve loc idade de 5 km/h. 

Por ser um equ ipamento re lat ivamente leve o Perfildgrafo California possibi l i ta a verificaccio da 

i rregular idade do pav imento de concreto e m um curto espago de t empo apOs sua execucao, tornando 

possivel a corregao de pontos que apresentam defei tos antes da comple ta cura do concreto, 

possibi l i tando uma maior qual idade ao pavimento. 

Quase c inquenta anos ap6s a sua cr iac3o, o PerfilOgrafo Cal i f6rnia ganhou sua primeira 

versao computador izada e m 1988 pela Cox and Sons Inc., sendo e m 1990 comerc ia l izado t ambem 

pela McCracken Pipe and Mach inery Company [SCOFIELD et al . , (1992) ] . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2.5 Q u o c i e n t e de I r regular idade (Ql) 

O quoc iente de i r regular idade foi um novo indice gerado a partir do mode lo publ icado por 

Queiroz (1981) , c o m sua un idade apresentada e m contagens por qu i lomet ro (Cont /km) e que serv iu 

t a m b e m c o m o re fe renda para con feccao das normas DNIT ES 173/86 e DNIT P R O 164/94. 

O mode lo de Q l desenvo lv ido por Quei roz (1981) a lem de levar e m consideragao as 

aceleragSes med ias quadra t icas de base 1 m e 2,5 m possui t a m b e m uma constante negat iva igual a 

- 8,54, onde um pav imento livre de i r regular idade possui um Ql = - 8,54 Con t / km e n§o igual a zero. 

O quoc iente de i r regular idade e calculado a partir da formula abaixo: 

O n d e V A 1 0 e ace lerag3o media quadrat ica, referente a uma distancia de base igual a 1,00m e 

V A 2 , 5 quando essa distancia e de 2 ,50m. Os valores de V A 1 0 e V A 2 , 5 s 3 o obt idos pela formula: 

Ql = - 8,54 + 6,17 V A L Q + 19,38 V A : '2.5 E q u a g a o 2.6 

E q u a g a o 2.7 

Sendo: 

SBi 
Yl+k-2Y^Y, 

(kS)2 

i-k 

E q u a g a o 2.8 
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Yi = cota e m u m ponto qua lquer zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

* - * 
c zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
° E q u a g a o 2.9 

Onde: 

b = compr imen to da base. 

S = distancia ent re duas cotas consecut ivas (0,5m). 

N = numero de cotas levantadas. 

2.6zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA International Roughness Index (IRI) 

Este indice surg iu a partir do Exper imento Internacional de Avaliaca.0 de Pav imentos, 

coordenado pelo Banco Mund ia l c o m part ic ipag§o dos Estados Unidos, Franga, Belgica, Reino Unido 

e ampla part ic ipagSo do Brasi l . O estudo ap6s anal isar var ios poss ive is ind ices esco lheu o 

International Rougness Index ou s imp lesmente IRI, que t a m b e m util iza paramet ros do modelo do 

quarto de carro, c o m o sendo o ind ice de i r regular idade a ser ado tado [ S A Y E R S et al. (1986b)] . 

O IRI representa a med ia ret i f icada da decl iv idade (ou se ja, e m va lores absolutos) , sendo 

ca lcu lado por meio da in tegragao das di ferengas das ve loc idades ent re a massa amor tec ida e a 

massa n§o amor tec ida. O resul tado obt ido e o somat6r io da di ferenga de e levagao entre a carrocer ia 

e o eixo do veiculo, c o m o resposta ao perfil longi tudinal da rodovia [ S A Y E R S , (1995) ] . 

A equag3o 2.10 apresen ta a equagSo matemat ica ut i l izada para o calculo. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

IRI = i f * , v \zs - zs\dt E q u a g a o 2.10 

Onde: 

IRI: Indice Internacional de Irregular idade; 

L: Compr imen to da segao (m); 

x: Distancia longi tudinal (m); 

v: Ve loc idade de avanga (m/s); 

z's: Ve loc idade da massa amor tec ida (m/s); 

zu: Ve loc idade da massa nao amor tec ida (m/s). 
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OzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA International Rougness Index pode ser cor re lac ionado c o m o Quoc ien te de Irregular idade (Ql) , 

onde as cor re lacdes ent re o IRI e o Ql mais usadas no Brasil s3o os dois mode los ( P A T E R S O N , 

(1986, 1987)), que sao: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

13 E q u a c a o 2.11 

14 E q u a g a o 2.12 

Ja Barel la (2008) recomenda a seguinte correlagSo: 

QI + \0 
IRI = 

15,42 E q u a g a o 2.13 

O m e s m o Barel la et al . , (2005) expl ica que a equacao (2.11) apresen tou maior correlagSo 

c o m os va lores reais de IRI para va lores maiores que 2 ,26m/km, va lores es tes que co inc idem c o m os 

normalmente med idos para malha rodoviar ia brasi leira. 

Owusu-An tw i e Darter (1994) apresen ta ram u m mode lo de evo lug3o da i r regular idade 

longitudinal e m pav imento de concre to s imples ut i l izando o IRI c o m o unidade. Este modelo esta 

representado na equag3o (2.14) . 

IRI = - 1 4 1 + 0,849* AGE+0,347 * P +1390* ( - ) + 21,2 * T +15,1 * SHOU 

k E q u a g a o 2.14 

onde: 

A G E : idade do pav imento ; 

P: indice p luv iometr ico med io anua l ; 

K: mOdulo de reacSo do sublei to estat ico; 

T: espessura da Placa; 

S H O U : igual a 1 para acos tamentos de concre to e igual a zero para out ros t ipos de 

pav imentos. 

A l -Omar i & Darter (1994) ver i f icaram que a estat is t ica IRI pode ser cor re lac ionada com o 

indice PSI por meio da equacao 2.15. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

PSI = e ( -0 ,24 / /? / ) 
E q u a g a o 2.15 
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Ja Dujisin & A r royo (1995) observaram que os Indices PSI e IRI p o d e m ser corre lac ionados 

pela equac§o 2.16. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

PSI = 5 ,85 - ( 1 , 6 8zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA x IRI0'5)zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA E q u a g a o 2.16 

Ja Paterson (1987) sugere para calculo do IRI e m fung§o do PSI a equagao 2.17. 

IRI = 5,5 x l n ( ^ y ) E q u a g a o 2.17 

Souza (2002) ca lcu lou d iversos Present Serviceabi l i ty Index (PSI) ou Indice de Servent ia 

Atual e m fung§o do IRI pe las equagOes 2.15, 2.16 e 2.17, onde os va lores de servent ia ca lcu lados 

pela equagSo de Paterson (1987), produz i ram concei tos seme lhan tes aos fornec idos pela equagao 

proposta por Duj is in & Ar royo (1995) para maior ia das segOes ana l isadas, embora para ambas as 

equagoes nenhuma das seg6es c lassi f icadas como " regulares" necess i tavam de intervengoes. Souza 

(2002) t a m b e m ver i f icou que quando uma seg§o era c lassi f icada c o m o "regular" para as tres 

equagoes e m ques tao , que a equagSo de A l -Omar i & Darter (1994) most rava a necess idade de 

a lguma interveng§o no pav imento , contrar io das dema is , mos t rando-se ass im uma equagSo mais 

r igorosa que os mode los suger idos por Dujisin & Ar royo e Paterson. 

A Tabe la 2.1 most ra as fa ixas de classif icagSo dos pav imentos baseada na medida da 

i r regular idade longi tudinal ( IRI) e m fungao da qual idade do ro lamento proporc ionado pelo pav imento 

para a lguns pa ises [Fonte: FARIAS & SOUZA, (2002) ] . 

Tabe la 2.1 - F a i x a s de c l a s s i f i c a g a o da i rregular idade longitudinal d o s pav imentos e m IRI 

[Fonte: F A R I A S & S O U Z A , (2002)]. 

BuA BRASIL ESPANHA CHILE URUGUAI HONDURAS 

Muito 

bom 0-0,95 Excel ente <2,5 Excel ente 0-1,5 

Muito 

bom 0-3,2 

Bom 0,95-1,5 Bom 2,5-3,0 Aceitavel 1,5-2,5 Bom 0-3,0 Bom 3,2-3,9 Bom 0-3,0 

Regular 1,5-2,7 Regular 3,0-4,0 Regular 2,5-4,0 Regular 3,0-4,0 Regular 4,0-4,6 Regular 3,5-6,0 

Ruim >2,7 IVtau 4,0-5,0 

Mao 

desejavel >4,0 Ruim >4,0 Ruim >4,6 Ruim >6,0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

- - Pessimo >5,0 - - - - - - - -

Na Equagao 2.18 e na Figura 2.16 est§o inser idos, respect ivamente , o mode lo matemat ico 

para o calculo do IRI e um exemp lo de sa ida do programa do IRI versus per iodo de projeto, para 

uma estrutura de pav imento r ig ido e m especi f ico, c o m condigoes de projeto pre-estabelec idas 

cons iderando d iversas var iave is de acordo com o proced imento de d imens ionamento Empi r ico-

Mecanic is ta que esta sendo desenvo lv ido pela A A S T H O [ A A S T H O M E P D G , (2008) ] . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

IRI = IRIX +C\*CRK + C2*SPALL + C3*TFAULT + C4*SF 
E q u a g a o 2.18 
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Onde : 

IRI = IRI previsto e m po legadas/mi lhas 

IRh = med ida da i r regular idade inicial, e m (po legadas/mi lhas) 

C R K = percentua l de Placas c o m tr incas t ransversa ls de d i ferentes n iveis de sever idade 

S P A L L =percentua l de jun tas c o m quebras (medio e severo) 

T F A U L T = total de jun tas c o m esca lonamento 

C 1 , C2 , C3 e C4 = Cons tan tes do mode lo 

SF = fator de c a m p o zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

300zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I  
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F igura 2.16 - E x e m p l o de s a i d a d o programa d o IRIzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA versus per iodo de projeto 

[Fonte: A A S T H O M E P D G , (2008)]. 

2.7 ind ice de C o n d i c a o do P a v i m e n t o ( ICP) 

O indice de Cond icao do pav imento foi desenvo lv ido por engenhe i ros do exerc i to amer icano 

(United States Army Corps Engineers - USACE) e um dos indices ma is consis tentes para aval iagao 

da integr idade funcional e estrutural de pav imentos, inclusive os de concre to [BALBO, (2009) ] . 

Con fo rme a no rma brasi leira DNIT 062 /2004 -PRO o ind ice de Cond icao do Pav imento ( ICP) 

pode ser def in ido c o m o "a medida da condigao estrutural do pavimento, capaz de fornecer ao 
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engenheiro de pavimentagSo informagSo para verificagSo das condigoes da rodovia e para o 

estabelecimento de politicas de manutengSo, prevengSo e restauragSo". 

De acordo c o m Balbo (2009) este Indice e determinado c o m base e m aval iacoes de defei tos 

vis iveis na super f ic ie dos pav imentos, sendo amp lamen te ut i l izado nos E U A para aval iacao e 

determinac§o de padrOes de res tauracao e manu tencao de pav imentos por mais de uma decada . 

0 ICP e ca lcu lado c o m base na deducao de "va lores deduz idos" do valor super ior da escala 

(100), pela express§o : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

P mi  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ICP = Z?LA(t,'SJ>Dtj)F(t,<l)zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA E q u a c a o 2.19 

e m que: 

ICP = Indice de Cond icao do Pav imento; 

A = valor deduz ive l , dependendo do t ipo de defei to (Ti), do grau de sever idade (Sj) e da 

dens idade de defe i tos (Dy); 

1 = contador para t ipos de defei tos; 

j = contador para graus de sever idade; 

p = numero total de P lacas defe i tuosas; 

mi = numero de g raus de sever idade; 

F (t.q) = uma funcao de a jus tamento para defei tos mult ip los que var ia c o m o valor dedut ive l 

somando (t) e o numero de deducoes (q). 

A Equac§o (2.20) pode ser s impl i f icada sob a forma: 

I C P = 100 - V D C E q u a c a o 2.20 

Onde o V D C e o valor de deducao corr ig ido, dado pelo somator io dos va lores de deducao ou o 

valor dedut ive l total (VDT) def in ido para cada t ipo de defei to na secao de pav imento aval iada. Estes 

valores de deducao obt idos por meio de curvas empi r i camente obt idas pelo U S A C E para os 

principais defe i tos nas P lacas de concreto [BALBO, (2009)] . A Tabe la 2.2 mostra a escala de 

aval iacao do ICP. 
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T a b e l azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 2.2 - E s c a l a d e a v a l i a g a o d o I C P [ F o n t e : DNIT 062/2004 - P R O ] . 

ICP C o n c e i t o 

1 0 0 - 8 6 
E x c e l e n t e 

8 5 - 7 1 
M u i t o b o m 

7 0 - 5 6 
B o m 

55 - 4 1 
R e g u l a r 

4 0 - 2 6 
R u i m 

25 - 1 1 
M u i t o r u i m 

10 - 0 
D e s t r u i d o 

2.8 I n d i c e d e pe r f i l zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

« 

O indice de Perfi l ( IP), ou in ternac iona lmente conhec ido c o mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Profile Index (PI) e obt ido a partir 

da soma dos va lores abso lu tos dos desv ios (p icos e depressoes) que e x c e d e m os l imites de uma faixa 

neutra, de largura adotada igual a 5 m m , sendo o seu va lor expresso e m mi l imet ros por qu i lometro 

(mm/km) . 

2.9 V a l o r e s d o s i n d i c e s d e i r r e g u l a r i d a d e p r e c o n i z a d o s t 

A s no rmas brasi leiras que t ra tavam de i r regular idade de pav imen tos ate o pr imeiro semes t re 

de 2009 ut i l izavam apenas o Quociente de Irregularidade (Ql) para sua de te rminacao , embora o 

International Roughness Index ( IRI) j a fosse o ind ice ma is ut i l izado e m todo m u n d o . E m se tembro de 

2009 com a norma DNIT 049/2009 E S o Perfildgrafo Califdrnia passou a ser o equ ipamento indicado 

para registrar o perfi l longi tudinal do pav imento, bem como para o calculo do indice de Perfil ( IP). 

Esta norma estabe lece para ace i tacao do pav imento o IP igual ou inferior a 240 m m / k m , 

podendo opc iona lmente ser ver i f icada a i r regular idade longi tudinal por apare lhos med idores t ipo 

resposta, neste caso o Quociente de Irregularidade (Ql) d e v e apresentar va lor inferior ou igual a 35 

con tagens por qui lometro (Cont /km) ou o International Roughness Index (IRI) menor ou igual a 2,7 

m/km. 
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C A P I T U L O 3 

3. M A T E R I A I S E M E T O D O S 

Neste cap i tu lo sao descr i tos os p roced imen tos ut i l izados durante a fase exper imenta l da 

pesqu isa, re lac ionados aos aspec tos inerentes aos cr i ter ios ado tados , mater ia is ut i l izados e as 

espec i f i cacoes ut i l izadas para os es tudos d a s propr iedades mecan i cas dos mater ia is , bem c o m o as 

ava l iacoes estruturais e func iona is rea l izadas. O s me todos ut i l izados fo ram baseados e m normas da 

Assoc iacao Brasi le i ra de N o r m a s Tecn icas (ABNT) e Depar tamento de Infra-Estrutura de Transpor tes 

(DNIT) e dazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA American Society for Testing and Material ( A S T M ) . 

O s metodos nao constantes nas norma l i zacoes sao descr i tos e m deta lhes. O F luxograma 3.1 

apresenta a seq i ienc ia de i tens de a t iv idades real izadas desde a se lecao do t recho exper imenta l ate 

as conc lusoes obt idas. 

Para esta pesquisa foi se lec ionado um t recho exper imenta l de 320 met ros de compr imen to 

c o m estrutura e m pav imento t ipo Rig ido, o qual esta inser ido no sub- t recho da dup l icacao da BR-

101/NE, no Lote 05 - PB , p rox imo ao k m 115. 

O t recho exper imenta l foi esco lh ido por ser um t recho homogeneo e de facil acesso onde todo 

processo const ru t ivo pode ser acompanhado possib i l i tando ver i f icar todas as pecul iar idades do 

m e s m o . 
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! NzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA t > zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Se$o transversal 

Analise! >sresaltados 

telusoes 

F l u x o g r a m a 3.1 - S e q u e n c i a d a s a t iv idades e de p r o c e d i m e n t o s de e n s a i o s c o m o s 

e q u i p a m e n t o s ut i l i zados. 
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3.1 Materiais 

3.1.1 S e l e c a o d o T r e c h o Exper imenta l 

O "Trecho Exper imenta l " esta s i tuado na Rodov ia B R - 1 0 1 , sub- t recho local izado entre a 

ent rada da Rodovia Estadual PB-025 (Lucena) e a div isa dos Estados da Para iba c o m Pernambuco . 

Este, por sua vez, apresenta u m a ex tensao de 54,90 K m , onde est§o sendo con temp ladas a 

restauracao da pista ex is tente e a adequacao da capac idade da rodovia c o m a construca.0 de uma 

nova pista (dupl icacao) . Na Figura 3.1 esta inserida a local izacao geograf ica sub- t recho suprac i tado. 

O "Trecho Exper imenta l " esta s i tuado na Rodov ia B R - 1 0 1 , sub- t recho local izado entre a 

ent rada da Rodovia Estadual PB-025 (Lucena) e a div isa dos Es tados da Para iba c o m Pernambuco . 

Este, por sua vez, apresenta u m a ex tens3o de 54,90 K m , onde est§o sendo con temp ladas a 

restauracao da pista ex is tente e a adequacao da capac idade da rodovia c o m a const rucao de uma 

nova pista (dupl icacao) . Na Figura 3.1 esta inser ida a local izacao geograf ica sub- t recho suprac i tado. 

F igura 3.1 - L o c a l i z a c a o d o t recho e x p e r i m e n t a l : Mapa de loca l i zacao d a obra 

[Fonte: DNIT Projeto execut ivo - Lote 0 5 / P B ] . 
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3.1.2 Inventario 

Nesta etapa f o r a m obt idas in fo rmacoes sobre o pro jeto execut ivo de f o rma a subs id iar e 

melhor embasa r a s in ferenc ias sobre a estrutura do pav imento do sub- t recho esco lh ido desta 

pesqu isa. A seguir , serao descr i tos de f o rma sucinta as in fo rmacoes inerentes a. Secao Transversa l ; 

Propr iedades Mecan icas dos Mater ia is e Fo to -documentacao . 

3.1.3 D i m e n s i o n a m e n t o do pavimento 

No d imens ionamen to do pav imento r ig ido foi ut i l izado o me todo dazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Portland Cement 

Association 1984 (PCA/1984) . C o m uso concomi tan te do modelo modificado de fadiga e do modelo 

de ruina por erosSo da fundagSo do pavimento, no qua l se atr ibui a ru ina por fo rmacao de "degraus" 

ou escalonamento das jun tas t ransversa is . 

E m funcao da in tens idade do t ra fego pesado, ado tou -se u m a sub-base de 10 c m de Concre to 

C o m p a c t a d o a Rolo (CCR) . O coef ic iente de recalque do s is tema sub le i to /sub-base foi de Ksb = 144 

MPa/m equiva lente a u m C B R de 10%.O Fator de Seguranga de Carga no va lor de Fsc=1 ,20 . O 

per iodo de projeto ut i l izado fo i de 2 0 anos . O numero de repet ieoes previstas para o tota l de e ixos no 

d imens ionamen to do projeto fo i de 31 .322.884 c o m u m c o n s u m o de fad iga de 6 9 , 9 4 % e danos por 

erosao de 2 2 , 8 7 % . O pav imento fo i d imens ionado , a inda, c o m jun tas c o m barras de t rans ferenc ia e 

nao possu indo acos tamen to de concre to . 

3.1.4 S e c a o t r a n s v e r s a l 

A readequacSo (dup l icacao) e toda real izada e m pav imento r ig ido c o m 2 2 c m de espessura da 

Placa de concreto , possuindo d u a s fa ixas de ro lamento 3 ,60m cada e ma is 1m de fa ixa de 

seguranca , somando ao todo u m a largura de 8 ,20m de P laca . A sub-base 6 ferta de c imen to concre to 

ro lado ou s imp lesmen te C C R c o m espessura de 10 c m . O s acos tamen tos sao pav imen tados e m 

C B U Q , sendo que o acos tamen to da pista ex is tente pe rmanece c o m 2 ,5m de largura e o 

acos tamen to imp lan tado na dup l icacao possu i 3 m de largura e tern a base de brita g raduada . 

O pav imento r ig ido es tudado nes te t raba lho possu i Sec§o Transversa l do t ipo representada 

na Figura 3.2. 

A s c a m a d a s do pav imento es tao d ispostas , segundo o projeto execut ivo , nesta seqt ienc ia : 

Na pista de rolamento: P laca de concre to de c imen to Por t land , c o m resistencia a t racao na 

f lexao de 4 , 5 M P a e espessura de 0,22 m ; p intura de l igac5o c o m RR-2C c o m a taxa de 0,6 Mm2, sub-

base de concre to c o m p a c t a d o a rolo (CCR) , de res is tenc ia a t racao na f lex3o de 1,8 M P a , c o m 

espessura de 0,10 c m ; as j un tas t ransversa is de retracHo (F igura 3.3) s3o p reench idas c o m barras de 

t ransferenc ia , c o m compr imen to de 4 6 a n , d iamet ro de 2 5 m m (CA-25) , sendo que 2 5 c m p in tadas e 

engraxadas e e s p a c a m e n t o s d e 3 0 c m ; as j un tas longi tud inals d e ar t icu lacao (Figura 3.3) sao 
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preenchidas c o m barras de l igacSo c o m compr imen to de 85 c m , d iametro de 12 ,5mm (CA-50) , e 

espacamentos de 75 cm . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

No acostamento: revest imento e m concre to be tuminoso us inado a quen te (CBUQ) faixa C, 

com espessura de 0,04 m; base de brita g raduada c o m espessura de 0,28 m. 

No sublei to: os mater ia is ut i l izados para execucao da te r rap lenagem do sublei to es tudado 

fo ram proven ientes da caixa de empres t imo EC-10 onde suas caracter is t icas mecan icas sao 

apresentados no capi tu lo 4. O projeto execut ivo de terminava para o mater ia l a ser ut i l izado no 

sublei to o C B R m in imo > 4 % e expansao < 4 % ; no d imens ionamen to do pav imento r ig ido adotou-se o 

C B R igual 1 0 % para o sublei to. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

SECAO TIPO DO PAVIMENTO RIGIDO zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 MMAf J C 1 |  i  ,  

SCMUt STA ACOSWWt VT O zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

F igura 3.2 - S e c a o tipo d a s e c a o t r a n s v e r s a l d o pav imento rigido 

[Fonte: DNIT Projeto execut ivo - Lote 0 5 / P B ] . 
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F igura 3.3 - De ta lhes d a s j u n t a s t r a n s v e r s a i s , longi tudinais e s i s t e m a de d r e n a g e m 

[Fonte: DNIT Projeto e x e c u t i v o - Lote 0 5 / P B ] . 

3.1.5 P r o p r i e d a d e s M e c a n i c a s d o s Materiais Ut i l izados zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

a) Controle de execugao 

Na obra o mov imen to de terra foi todo execu tado e m mater ia l de 1 a categor ia , nao cons tando 

mater ia l de 2 a e 3 a . Na curva de Polar is (km 75,6) , nos vales dos Rios Para iba , G r a m a m e , M u m b a b a 

e Popocas , o n d e houve ocorrenc ia de solos mo les fo ram execu tados aterros espec ia is c o m e m p r e g o 

de c a m a d a drenante de areia, geodrenos e geogre lhas . 

O s is tema de d renagem superf ic ial , a lem dos d isposi t ivos normais , tais c o m o : sarjetas, me io -

f ios, valetas, etc, foi acresc ido de sar jetas de cante i ro centra l que fazem o desague e m ca ixas 

coletoras conec tadas aos buei ros nos pontos ma is ba ixos das curvas vert icals. 

Fo ram acompanhados os serv icos de execucao das c a m a d a s de te r rap lenagem, C C R e da 

Placa de Concre to S imp les e m C imen to Portland (F igura 3.4 a Figura 3.6). 



F igura 3.6 - E x e c u c a o da P l a c a de c o n c r e t o e m c i m e n t o Port land. 
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Para o cont ro le de qual idade dos serv icos foi instalado, no cante i ro de obras do Segundo 

Bata lhao de Engenhar ia , os laboratOrios de solos, de asfal to e de concreto . Fo ram montadas equ ipes 

de topograf ia para contro le das cotas topograf icas de projeto, respei tando t a m b e m as super larguras e 

supere levacSes da dupl icacao. 

O laboratOrio de solos foi responsave l pelos ensa ios de CBR, granulometr ia , dens idade do 

solo e da umidade o t ima e aparente. Em c a m p o fo ram real izadas nas c a m a d a s de te r rap lenagem a 

ver i f icacao da umidade e a ver i f icacao do grau de compac tacao . 

No laboratOrio de asfal to fo ram real izados o s ensa ios de granulometr ia , de Abras3o "Los zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Angeles", de indice de fo rma, de equiva lente de areia, de v iscos idade Saybol t -Furo l , do ponto de 

fulgor, do indice Pfeiffer, de teor de C A P , ent re out ros. 

O laborat6r io de concre to foi ut i l izado para real izacao dos ensa ios de compressao s imp les e m 

todos os corpos de prova segundo espec i f i cacdes de servicos, bem c o m o o ensa io para ver i f icacao 

da resistencia do concre to da Placa e do C C R a t racao na f lexao (Figura 3.7). zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Figura 3.7 - Contro le de c o n c r e t o real izado n a s d e p e n d e n c i a d o laboratorio de C o n c r e t o . 

3.2 A v a l i a c a o estrutural 

3.2.1 P r o c e d i m e n t o s e e q u i p a m e n t o s ut i l izados 

Para a real izacao da ava l iacao estrutural n§o destrut iva fo ram ut i l izados a "viga Benkelman" e 

o Falling Weith deflectometer (FWD) a partir de p roced imentos normat izados pelo DNIT. 

b) Viga Benkelman 

As med idas de def lexoes c o m a "viga Benkelman" f o ram real izadas a partir de levantamento 

cont inuo e s is temat ico dos va lores max imos (D0) sobre uma c a m a d a de te r rap lenagem c o m 60 cm de 

espessura e a c a m a d a de Concre to Compac tado a Rolo (CCR) c o m 10 c m . O s proced imentos 

normat izados ado tados fo ram: 
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• DNIT M E - 24 /94: Determinacao das deflexOes pelazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "viga Benkelman", 

• DNIT ME - 133/2010: De l ineamento da l inha de inf luencia longi tudinal da bacia 

de de fo rmac3o por in termedio da "viga Benkelman", 

• DNIT PRO 175/94: Afer icao da "viga Benkelman". 

A Figura 3.8 e Figura 3.9 i lustram as med icoes das def lexoes real izadas e m campo . No 

Quadro 3.1 estao inser idos os l imites de def lexoes ado tados as c a m a d a s sob ensaio. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Figura 3.8 - Medidas de Def lexao c o m azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "viga Benkelman" na c a m a d a de te r rap ianagem. 

F igura 3.9 - Medidas de Def lexao c o m a "viga Benkelman" na c a m a d a de C C R . 
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Quadro 3.1 - V a l o r e s l imitrofes para a s de f lexoes m e d i d a s c o m azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "viga Benkelman" n a s 

c a m a d a s de T e r r a p l e n a g e m e C C R . 

TOLERANCIA MAXIMA [ x 0,01 mm] SERVIQO TOLERANCIA MAXIMA [ x 0,01 mm] 

TERRAPLENAGEM 120 

CCR 65 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

c) Falling Weight Deflectometer 

As med idas de def lexoes c o m o emprego do Fal l ing W e i g h t Def lec tometer (FWD) fo ram 

real izadas sobre a super f ic ie da Placa de concre to de acordo c o m a No rma do DNIT - P R O 273/96 

(Determinacoes das def lexoes ut i l izando o Def lec tometro por Impacto t ipo Fal l ing We igh t 

Def lec tometer - F W D ) . A s med idas de def lexoes c o m o auxi l io do F W D fo ram real izadas nas tr i lhas 

de rodas externas e internas para as duas fa ixas de ro lamento do Trecho Exper imenta l antes da 

l iberacao do t rafego. 

Na Figura 3.10 e na Figura 3.11 i lustram as med icoes das def lexoes rea l izadas e m campo 

c o m o F W D . 

F igura 3.10 - Med idas de Def lexao na super f ic ie da P l a c a , faixa externa na junta longitudinal 

c o m o Fal l ing Weight Def lectometer [Fonte: (Dynatest) ] . 
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Figura 3.11 - Med idas de Def lexao na super f ic ie da P l a c a , fa ixa externa no meio da p laca c o m o 

Fal l ing Weight Def lectometer [Fonte: (Dynatest ) ] . 

3.3 A v a l i a c a o F u n c i o n a l 

3.3.1 P r o c e d i m e n t o s e e q u i p a m e n t o s ut i l izados 

Para a real izacao da ava l iacao Func iona l , e consequen temen te med ida da i r regular idade 

longi tudinal , ut i l izou-se ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "Perfildgrafo California" e o metodo do Nivel de Mira a partir de 

p roced imentos normat izados pelo DNIT. 

d) Perfildgrafo California 

Para de te rminacao do Indice de perfil (IP) fo ram real izadas med idas do perfi l longi tudinal na 

superf ic ie da placa de concre to do t recho exper imenta l , local izadas na tri lha de roda externa e interna 

para cada faixa de ro lamento, c o m o auxi l io do equ ipamento Perfildgrafo California. A execucao 

destas med icoes foi feita de acordo c o m a No rma da A S T M E 1274 - 03,zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA antes da liberagao do 

trecho experimental trafego. 

O Indice de Perfil (IP) foi obt ido a partir da soma de va lores abso lu tos dos desv ios (picos e 

depressoes) que excede ram os l imites de uma faixa neutra, de largura adotada igual a 5 m m , sendo 

seu valor expresso e m mi l imetros por qui lometro (mm/km) . Para ob tencao do Indice de Perfil e m cada 

faixa de ro lamento, med i ram-se os ind ices e m cada tri lha de roda (interna e externa) e depois foi 

calculada a media dos indices encont rados. 
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As med icoes fo ram real izadas adotando-se a distancia de 90 c m das bordas para as tr i lhas 

externas e 2 ,30m da borda para as tr i lhas internas de cada faixa. A s informacOes geradas fo ram 

visual izadas na tela e env iadas a uma impressora. O perfi l do pav imento foi registrado e m escala de 

ampl i tude vert ical igual a 1:1 e escala hor izontal de distancia igual a 1:300, permi t indo a identif icacSo 

de areas que eventua lmente necess i tem de reparos, c o m precisao de 30 c m do local apontado. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Figura 3.12 - Medidas d o Perfil Longi tud ina l na super f i c i e da P l a c a , tri lha de roda externa c o m 

ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Perfildgrafo California. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

e) Nivel de Mira 

Para de te rminacao do Quociente de Irregularidade (Ql) f o ram real izadas med idas do perfi l 

longi tudinal na superf ic ie da Placa concre to do t recho exper imenta l , local izadas na tr i lha de roda 

externa e interna para cada fa ixa de ro lamento, c o m o auxi l io do Nive l de Mira. A execucao destas 

medigoes foi feita de acordo c o m a No rma do DNIT ES - 173/86, apds dois anos da iiberagao do 

trecho experimental ao trafego 
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Foi uti l izado nivel opt ico c o m luneta de focal izacSo interna e t racos estadimetr icos, com 

precisao de 1,5 m m / k m para leitura das cotas na mira. Foi uti l izada mira c o m compr imento entre 2 m e 

4 m , falante, c o m nivel de bolhas, g raduada e m divisOes de, pelo menos , meio cent imetro, permit indo a 

leitura me mi l imetros, por i n t e r p o l a t e 

A marcacao do es taqueamento longitudinal sobre os a l inhamentos externos e internos foram 

real izadas por estacas de numero inteiro d is tanc iadas entre si de 5,0 m e estacas intermediar ias 

d is tanciadas entre si de 0,50 m, c o m auxil io da trena. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Figura 3.13 - E q u i p a m e n t o s ut i l izados para a de te rminacao dozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Quociente de Irregularidade (Ql). 

Figura 3.14 - E q u i p a m e n t o s ut i l izados para a de te rminacao do Quociente de Irregularidade (Ql). 
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CAPITULO 4 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4. R E S U L T A D O S E D I S C U S S O E S 

Esse cap i tu lo foi d iv id ido e m t res e tapas para melhor compreensao da anal ise dos resul tados, 

a saber: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

s Pr imeira e tapa - Propr iedades Mecan icas dos Mater ia is Ut i l izados. 

S Segunda etapa - Ava l iagao estrutural . 

S Terce i ra etapa - Ava l iagao Func iona l . 

4.1 P r o p r i e d a d e s M e c a n i c a s d o s Materiais Ut i l izados 

C o m o descr i to no Cap i tu lo 3, f o ram real izados es tudos sobre projetos execut ivos que 

con temp lam o t recho exper imenta l para ob tengao das propr iedades mecan icas do sublei to e dos 

mater ia is ut i l izados nas c a m a d a s da estrutura do pav imento r ig ido. A seguir , serao descr i tos de fo rma 

resumida as in fo rmacoes inerentes as es tas propr iedades. 

O s resu l tados obt idos nos ensa ios dos mater ia is ut i l izados na te r rap lenagem do t recho 

exper imenta l referentes a c lassi f icagao do solo, dens idade max ima , umidade o t ima e expansao sao 

apresen tados na tabela 4 . 1 . 

T a b e l a 4.1 - P r o p r i e d a d e s m e c a n i c a s d o material ut i l izado na te r rap lenagem. 

Classificagao do solo Densidade maxima (Kg/m 3) Umidade otima (%) Expansao (%) 

A.2.4 1.997 10 0,04 

A med ia do California Bearing Ratio (CBR) dos mater ia is ut i l izados no t recho e m es tudo 

apresen tou o valor de 18 % sendo que o valor m i n i m o apresen tado foi de 14 % e o Max imo de 21 % 

c o m o pode ser ver i f icado no A n e x o A. C o m isso, o valor obt ido no cont ro le deste parametro , e m 

med ia , es teve ac ima do valor m i n i m o de projeto que foi de 1 0 % para este t ipo de camada . 
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O grau de compac tagao e m media do mater ia l da c a m a d a de te r rap lanagem, para o t recho 

exper imenta l , foi de 101 ,73% tendo c o m o valor m in imo 100 ,00% e valor m a x i m o de 104 ,30% (Anexo 

A) . O que nos permi te inferir que a compac tagao e m c a m p o at ingiu va lores sat isfator ios para o t recho 

e m estudo. O s va lores obt idos s§o de g rande impor tanc ia para min imizar o efei to de incremento de 

de fo rmag§o permanen te e consequen temen te d iminu i r a probabi l idade da fo rmagao de depressoes 

nas estrutura sub jacente a Placa de concre to o que poder ia acarretar e m quebra p rematuramente . 

O Concre to Compac tado a Rolo ( C C R ) apresen tou , e m med ia , o valor de Resis tenc ia a 

Compressao S imples de 9,97 M P a c o m o m i n i m o de 9,74 M P a e o valor M a x i m o de 10,17 MPa . Por 

sua vez, a med ia dos va lores da Resis tenc ia a Tragao na Flexao do C C R foi de 2,42 M P a c o m 

var iagao ent re 2,34 MPa e 2,51 M P a (Anexo A) . O s va lores precon izados ou de projeto para a 

estrutura d e concre to s imp les foi de 1,80 MPa. 

Para o grau de compac tagao do C C R o valor med io obt ido foi de 101 ,30%(Trecho 

Exper imenta l ) , sendo que estes var ia ram entre 9 7 , 8 % e 103 ,7%, ac ima do valor m i n i m o exig ido de 

projeto que foi de 9 7 % , c o m o pode ser ver i f icado no A n e x o A . 

A Placa de concre to apresen tou e m med ia o valor de Resis tenc ia a Compressao de 31,60 

MPa e a t ragao na f lexao de 5,23 M P a (Anexo A) , a tendendo o es tabe lec ido no projeto execut ivo q u e 

foi de 4 ,50 MPa. 

A tabela 4.2 apresenta os resu l tados das propr iedades mecan icas dos mater ia is ut i l izados no 

t recho exper imenta l e m comparagao c o m o s ind ices es tabe lec idos no projeto. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

T a b e l a 4.2 - C o m p a r a t i v e d a s p ropr iedades m e c a n i c a s d o s mater ia is c o m i n d i c e s 

e s t a b e l e c i d o s no projeto. 

P r o p r i e d a d e s m e c a n i c a s Media Limite de projeto 

CBR 18% 10% 

Grau de Compactagao Terraplenagem 101,73% 100% 

Tragao na Flegao CCR 2,42Mpa 1,80Mpa 

Grau de Compactagao CCR 101,30% 9 7 % 

Tragao na Flexao Placa 5,23Mpa 4,50Mpa 

Espessura da Placa 23,72cm 22cm 

Na Figura 4 . 1 , na Figura 4.2 e na Figura 4 .3 estao inser idas as espessuras f inais das P lacas 

de concreto, med idas no e ixo e nas bordas ex te rnas e in ternas c o m o auxi l io de n ive lamento 

topograf ico. Observa-se q u e houve uma var iagao re la t ivamente alta da compensagao do piano 

cotado f inal c o m a u m e n t o de espessura da Placa de concre to e m fungao de i r regular idades 

provenientes da execucao das c a m a d a s de te r rap lanagem e de CCR. Isto e real izado para min imizar 

o efei to da var iacao das espessuras de c a m a d a s sub jacentes (Ter rap lanagem e C C R ) na 

i r regular idade longi tudinal f inal do pav imento para o inicio de v ida util e a tender a espessura de 

projeto, e m caso de var iagao posit iva das c a m a d a s sub jacentes c o m re lacao ao p iano cotado. 
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F igura 4.1 - E s p e s s u r a s da P l a c a de c o n c r e t o m e d i d a s na borda externa (Fa ixa Externa) do 

t recho exper imenta l . 

F igura 4.2 - E s p e s s u r a s da P l a c a de c o n c r e t o m e d i d a s no e ixo d o t recho exper imenta l . 
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F igura 4.3 - E s p e s s u r a s da P l a c a de c o n c r e t o m e d i d a s na borda externa ( F a i x a Interna) do 

t recho exper imenta l . 

O s resul tados ac ima descr i tos permi tem inferir que a estrutura do pav imento r ig idozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "in situ" 

esta de acordo, e m te rmos de propr iedades mecan icas , c o m o que foi pro jetado devendo atender, e m 

tese, as sol ic i tagoes de cargas impostas pelo t rafego. A s compensagoes real izadas na espessura da 

Placa, apesar de aumenta r os cus tos da obra, tern c o m o consequenc ia gerar uma super f ic ie de 

ro lamento c o m um nivel de confor to aos usuar ios dentro dos va lores precon izados pe las normas 

brasi leiras. 

4.2 Ava l iagao estrutura l 

A segui r serao apresen tados e ana l isados os resu l tados obt idos durante a aval iagao 

estrutural c o m o auxi l io da "Viga Benkelman" e do F W D , respect ivamente, podendo ser encon t rada 

as lei turas no A n e x o B. 

4.2.1 V iga B e n k e l m a n 

Na Figura 4 .4 , na Figura 4.5 e na Figura 4.6 es tao langadas e m graf icos as def lexoes 

med idas no topo da c a m a d a de te r rap lenagem ( local izadas nos bordos ex ternos e internos e eixo) e m 

fungao dos pontos mensu rados per tencentes nos t rechos exper imenta is , onde p o d e m ser v is tas as 

lei turas no A n e x o B. 

Para a c a m a d a de te r rap lanagem os va lores med idos de def lexao ponto a ponto, inclusive a 

media ar i tmet ica e a def lexao caracter is t ica (x + a ) , es t i veram re lat ivamente aba ixo do va lor l imite do 

projeto de execugao (120 x 0,01 mm) . 
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Figura 4.4 - Def lexoes do t recho exper imenta l ponto a ponto medida c o m e m p r e g o d azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "Viga 

Benkelman" no bordo externo d a te r rap lenagem. 

F igura 4.5 - Def lexoes do t recho exper imenta l ponto a ponto medida c o m emprego da "Viga 

Benkelman" no e ixo da te r rap lenagem. 
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Figura 4.6 - Def lexoes do t recho exper imenta l ponto a ponto medida c o m e m p r e g o d azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "Viga 

Benkelman" no bordo interno d a te r rap lenagem. 

Na Figura 4 .7 e na Figura 4.8 estao lancadas e m graf icos as def lexoes med idas no topo da 

camada de CCR ( local izadas nos bordos ex ternos e internos da camada) e m funcao dos pontos 

mensurados per tencentes nos t rechos exper imenta is . 

Para a c a m a d a de C C R os valores med idos de def lexao ponto a ponto, inclusive a media 

ar i tmet ica e a def lexao caracter is t ica (x + a ) , es t i veram re lat ivamente aba ixo do valor l imite do projeto 

de execucao (65 x 0 ,01mm). O efei to da ad icao da c a m a d a de CCR sobre as def lexoes, para o t recho 

e m estudo, foi de u m a reducao de quase 5 0 % e m termos absolutos. C o m o consequenc ia , houve um 

aumen to da r igidez da estrutura do pav imento sub jacente a Placa de concreto , o que proporc iona 

uma melhor compat ib i l idade de de fo rmacoes ent re as c a m a d a s do pav imento c o m o todo. 

As cons ta tacoes descr i tas ac ima permi tem inferir que a estrutura compos ta pelas c a m a d a s de 

Te r rap lanagem e de CCR e u m a base estavel para a Placa de concre to de c imentozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Portland, 

proporc ionando uma capac idade de supor te do pav imento const ru ido adequada , para o n ivel do 

t rafego a que foi projeta, bem c o m o d iminu indo a probabi l idade de reca lques di ferencia is na estrutura 

que venham a comprome te r a qua l idade de confor to ao ro lamento. 
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Figura 4.7 - Def lexoes do t recho exper imenta l ponto a ponto medida c o m e m p r e g o dazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "Viga 

Benkelman" no bordo externo d o C C R . 
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Figura 4.8- Def lexoes do t recho exper imenta l ponto a ponto med ida c o m e m p r e g o da "Viga 

Benkelman" no bordo interno d o C C R . 

4.2.2 Fal l inght Weight Def lectometer 

Na Figura 4 .9 , na Figura 4 .10, na Figura 4.11 e na Figura 4.12 estao lancadas e m graf icos as 

def lexoes med idas na super f ic ie da Placa de concre to e m fung§o dos pontos mensurados 

per tencentes nos t rechos exper imenta is (Anexo B), loca l izadas no meio de cada Placa e nos lados 

direitos e esquerdos da junta longi tudinal . 
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Para a c a m a d a de Concre to de C imento Port land (Placa) os va lores medidos de def lexao 

ponto a ponto, inclusive a med ia ar i tmet ica e a def lexao caracter is t ica (x + a) , e m geral foram abaixo 

de 10 x 0 ,01mm. O efeito da adigSo da camada de concre to sobre as deflexOes, para o trecho e m 

estudo, gerou redugoes e m valores es t imados de ap rox imadamen te de 8 5 % e 7 3 % e m relagSo as 

camadas de Te r rap lenagem e CCR, respect ivamente (Quadro 4.1) . 

Portanto, o con junto Placa + CCR promove uma reducao de 8 5 % na def lexao sobre o valor 

medido na camada de te r rap lenagem, por consequenc ia ,zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Placa promove uma reducao em media 

de 72,50% e a camada de CCR contribui com uma reducao de 12,50%. Pode-se inferir que "para a 

estrutura do pav imento r ig ido e m estudo a reducSo maior se deve a c a m a d a dezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Concreto de Cimento 

Portland'. 

Quadro 4.1 - R e d u g o e s d a def lexoes medias obt idas em fungao da adigao da diferentes 

c a m a d a s do pavimento. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Localizacao 
Viga Benkelman FWD Reducoes(%) 

Localizacao zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Ter r ap lenagem CCR Placa CCR/ Terrap (Placa+CCR)/ Terrap Placa/ (Terrap+CCR) 

Faixa ext er na t r i l ha ext er na 40,44 20,89 5,28 48,35 86,93 74,70 

Faixa ext er na t r i l ha i n t er na 
45,50 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 6,69 - 85,29 -

Faixa in t er na t r i l h a i n t er na 
45,50 - 6,69 - 85,29 -

Faixa in t er na t r i l h a ext er na 38,00 21,50 6,41 43,42 83,13 70,18 

O aumen to da r igidez da estrutura do pav imento proporc iona um aumen to da vida util e da 

fadiga devido a max im izag§o da compat ib i l idade de deformagSes, bem c o m o um aumento na 

capac idade de supor te da estrutura e m termos de resistencia. A l e m disso, este aumento deve 

minimizar o efeito do ac resc imo exponenc ia l das deformagoes plast icas (de formagoes permanentes) 

inerentes as est ru turas de pav imentos r ig idos e f lex iveis, o que pode ocas ionar incrementos nos 

indices de i r regular idade longi tudinal . 



50 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Deflexao 

media = 5,28 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
12 

10 

E 8 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
I N zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
o 

«H 

£ 6 
o 
'5 
£ 4 

S 

2 

0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

/  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA\ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1— y A 
1 

Deflexao m edida 

- Deflexao caracteristica 

0 30 60 90 120 150 180 210 240 270 300 

Distancias 

Figura 4.9 - De f lexoes d o t recho exper imenta l ponto a ponto medida c o m e m p r e g o do F W D na 

faixa de ro lamento externa no meio da P l a c a . 

F igura 4.10- Def lexoes do t recho exper imenta l ponto a ponto med ida c o m emprego do F W D na 

faixa de ro lamento externa na junta longitudinal . 
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F igura 4.11 - Def lexoes d o t recho exper imenta l ponto a ponto med ida c o m emprego d o F W D na 

faixa de rolamento interna na junta longitudinal . 
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Figura 4.12 - Def lexoes d o t recho exper imenta l ponto a ponto med ida c o m e m p r e g o d o F W D 

na faixa de ro lamento interna no meio da P l a c a . 

4.3 A v a l i a c a o F u n c i o n a l 

A seguir ser§o ap resen tados e ana l isados os resu l tados obt idos durante a ava l iacao funcional 

cu jos os dados fo ram obt idos c o m o auxi l io do "Perfilografo Calif6rnia" e do "Nivel de Mira". 
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4.3.1 Perf i lografo Cal i fornia 

Na Figura 4 .13, na Figura 4 .14, na Figura 4.15 e na Figura 4 .16 estao langados e m graf icos 

os indices de Perfi l obt idos, ponto a ponto, no topo da Placa de concre to sobre o t recho exper imenta l 

nas seguin tes local izagoes: 

- fa ixa de ro lamento externa tri lha roda externa; 

- fa ixa de ro lamento externa tr i lha roda interna; 

- fa ixa de ro lamento interna tr i lha roda interna; e 

- da faixa de ro lamento interna tri lha roda externa. 

Em todos os casos , observa-se que os va lores do IP, ponto a ponto, es tao mui to aba ixo do 

valor l imite do projeto de execucao 240 m m / k m ) , c o m var iagao do indice do t recho entre 79 m m / k m 

a 120 m m / k m , ap rox imadamente . C o m isso, nenhuma med ida corret iva devera ser execu tada na 

superf ic ie do t recho exper imenta l . 

O s perfis longi tudinals med ido c o m o auxi l io do Perf i lografo Cal i fornia p o d e m ser v istos no 

Anexo C. 
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F igura 4.13 - Indice de Perfil ponto a ponto da faixa de ro lamento externa trilha roda externa. 
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F igura 4.14 - ind ice de Perfil ponto a ponto d a faixa de ro lamento externa tri lha roda interna. 
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F igura 4.15 - Indice de Perfil ponto a ponto da faixa de ro lamento interna trilha roda interna. 
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Indice de Perfil do trecho = 79,33 

E zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

£ 
£ 

T3 
C 

250 

225 

200 

175 

150 

125 

« 100 

75 

50 

25 

0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

f — -

• Indice de Perfil Indice de Perfil 

a i  I U I  1 1 i d zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

_j > 

• • < • • • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
• < 

> • 
10 15 20 25 30 35 

Pontos 

F igura 4.16 - ind ice de Perfil ponto a ponto da faixa de ro lamento interna tri lha roda externa 

4.3.2 Nivel e Mira 

Da Figura 4 .17 a Figura 4.24 es tao langados e m graf icos, ponto a ponto do t recho 

exper imenta l , os ind ices de I r regular idades e m funcao do Quoc ien te de I r regular idade (Ql) e do indice 

de I r regular idade Internacional (IRI) obt idos no topo da Placa de concre to nas segu in tes local izacoes: 

- fa ixa de ro lamento externa tr i lha de roda externa; 

- fa ixa de ro lamento externa tri lha de roda interna; 

- fa ixa de ro lamento interna tri lha de roda interna; e 

- fa ixa de ro lamento interna tr i lha de roda externa. 

O A n e x o C con tem as plani lhas c o m as leituras e calculo do Quoc iente de I r regular idade (Ql) 

para as quat ro tr i lhas de roda con t inuas e de 10 e m 10 met ros . 

N u m a anal ise prel iminar sobre os resul tados obt idos, e cons iderando a c lassi f icagao 

constante no Quadro 4 .2 , pode-se inferir que : "os va lores obt idos para o IRI e para Ql ind icam que o 

d e s e m p e n h o funcional do t recho exper imenta l encont ra-se c lass i f icado c o m sendo um pav imento 

novo, m e s m o c o m os va lores do Ql e do IRI para o t recho e m ques tao es ta rem ac ima dos l imites 

precon izados pelas no rmas brasi leiras [Ql < 35 cont . /km; IRI < 2,7: No rma do DNIT - ES 049/2009] . 

E m nenhuma hipotese este va lores co r roboram para os ind ices de c lassi f icagao do t recho 

exper imenta l es tudado de u m pav imento c o m perfeigao absoluta, v isto q u e estao ac ima de 13 

cont . /km para o Ql e 1 m/km para o IRI , e que sao os padroes amer i canos de pav imento r ig ido recem 
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construido. Todavia, o trecho estudo foi avaliado apos dois anos de liberacao ao trafego, ao contrario 

do que ocorreu com as medig6es realizadas com ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA "Perfildgrafo California", que foi antes da 

liberacao. 

Quadro 4.2 - Escala do IRI para varias condicoes de pavimentos [Balbo, (2009)]. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Figura 4.17 - Irregularidades em Ql do trecho experimental ponto a ponto medida com emprego 

do nivel e mira na faixa de rolamento externa trilha externa. 
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Figura 4.18 - Indice Internacional de Irregularidades (IRI) do trecho experimental ponto a ponto 

medida com emprego do nivel e mira na faixa de rolamento externa trilha externa. 
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Figura 4.19 - Irregularidades em Ql do trecho experimental ponto a ponto medida com 

emprego do nivel e mira na faixa de rolamento externa trilha interna. 
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Figura 4.20 - Indice Internacional de Irregularidades (IRI) do trecho experimental ponto a ponto 

medida com emprego do nivel e mira na faixa de rolamento externa trilha interna. 
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Figura 4.21 - Irregularidades em Ql do trecho experimental ponto a ponto medida com emprego 

do nivel e mira na faixa de rolamento interna trilha interna. 
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Figura 4.22 - indice Internacional de Irregularidades (IRI) do trecho experimental ponto a ponto 

medida com emprego do nivel e mira na faixa de rolamento interna trilha interna. 
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Figura 4.23 - Irregularidades em Ql do trecho experimental ponto a ponto medida com emprego 

do nivel e mira na faixa de rolamento interna bordo externo. 

Figura 4.24 - Indice Internacional de Irregularidades (IRI) do trecho experimental ponto a 

ponto medida com emprego do nivel e mira na faixa de rolamento interna bordo externo. 
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CAPITULO 5  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5. C O N C L U SzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAO E S E S U G E S T O E S PARA PESQUISAS P O S T E R I O R E S 

Neste capitulo sao apresentadas as conclusoes deste trabalho, que teve como objetivo 

avaliar fundonal e estruturalmente um segmento do trecho da obra de duplicacao e restauracao da 

BR-101/NE Lote - 05 - PB, enfatizando na avaliacao estrutural o comportamento de cada camada em 

relacao as deflexoes apresentadas, e a avaliacao funcional dando enfase ao conforto do pavimento 

utilizando como parametro a irregularidade longitudinal. 

5.1 Conclusoes 

5.1.1 Quanto as propriedades mecanicas dos materiais utilizados 

- Os materiais utilizados para execucao das camadas de terraplenagem estao dentro das 

especificacoes de projeto, sendo que o CBR medio dos materias ultrapassaram a exigencia minima 

de projeto em cerca de 80% e o grau de compactacao medio dessas camadas ultrapassou em mais 

de 1,70%, que para valores de compactacao de aterro com 100% Proctor Normal toma-se um valor 

satisfatorio. 

- O Concreto Compactado a Rolo (CCR) empregado no trecho experimental apresentou uma 

resistencia media a Tragao na Flexao superior a de projeto em mais de 34%, com grau de 

compactacao acima do estabelecido no projeto em mais de 4%, atendendo bem quanto as suas 

caracteristicas mecanicas. 

- O concreto utilizado na execucao do pavimento rigido (placa de concreto) superou o minimo 

estabelecido no projeto executivo quanto a resistencia a Traccio na Flexao em mais de 15%. 

5.1.2 Quanto a avaliacao estrutural 

- As deflexfies medias apresentadas na camada de terraplenagem medidas pelazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Viga 

Benkelman apresentaram resultados bem abaixo do estabelecido em projeto, sendo que no maior 

valor medio apresentado houve ainda uma reducao de mais de 62% da deflexao de projeto. 
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- O CCR tambem apresentou resultados satisfat6rios quanto as deflexoes medidas com 

auxilio dazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Viga Benkelman, onde o valor da media da maior deflexao verificada no trecho e ainda 

menor que a determinada em projeto em quase 67%, demonstrando que o conjunto Terraplenagem + 

CCR forma uma estrutura estavel para receber o pavimento rlgido. 

- Verificou-se a grande reduc3o das deflexOes a medida que se sobrep6em uma camada de 

pavimento mais rigida, como ja era de se esperar. A placa de concreto no conjunto Placa + CCR tern 

um papel preponderante na reduc3o das deflexfies, proporcionando uma reduccio de 72,50% 

enquanto que o CCR contribui com apenas uma reduc^o de 12,50% do total de aproximadamente 

85%. 

- A Viga Benkelman por possuir parametros estabelecidos no projeto executivo mostrou-se 

bastante eficaz para controle da execucao das camadas inferiores do pavimento. 

5.1.3 Quanto a avaliacao funcional 

- As irregularidades medidas pelo Perfildgrafo Califdrnia foram menores que o estabelecido 

na norma vigente, tanto ponto a ponto como para cada trilha de roda das duas faixas de rolamento do 

trecho experimental. 

- O maior indice de Perfil (IP) medido nas quatro trilhas de roda foi ainda cerca de 50% abaixo 

do estabelecido na Norma do DNIT (ES 049/2009), para pavimentos novos, mostrando que o 

pavimento antes da liberacao do trafego possuia todas as condicoes de conforto quando a 

irregularidade do pavimento. 

- Tres das quatro faixas de rolamento apresentaram o Quociente de Irregularidade (Ql) e 

consequentemente indice de Irregularidade Longitudinal (IRI) acima do estabelecido na norma, fato 

este que deve-se aos dois anos submetidos ao trafego intenso e certamente a melhor acomodac3o 

das camadas, o que n§o coloca em hip6tese alguma o pavimento em condicoes de intervencao 

quanto a irregularidades. 

- Ficou evidente a grande dificuldade em se correlacionar o indice de Perfil com o Quociente 

de Irregularidade, visto que o perfil longitudinal fornecido pelo Perfilografo California e obtido com o 

auxilio de leituras continuas, enquanto o nivel e mira fornece leituras de 50 cm em 50 cm, o que pode 

proporcionar bastantes divergencias neste intervalo, ja que sua medicoes sao realizadas em bases 

diferentes. 

5.1.4 Consideracoes Finais 

Com os resultados obtidos ficou evidente a importancia da avaliacao estrutural e funcional do 

pavimento bem como o estudo das propriedades fisicas, de estado e mecanicas para garantia da 

qualidade do pavimento construido. Apesar da realizac§o das medidas serem feitas em epocas 

diferentes, os estudos indicam que nao existe uma relagao de causa e efeito entre as Deflexoes e a 
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Irregularidade Longitudinal. Esta por sua vez, deve ser inerente ao acrescimo de deformaccio 

permanente e as condicoes de superficie da estrutura e superficie do pavimento. 

Torna-se viavel o aprofundamento no assunto tanto para o estabelecimento de novos 

parametros que possam possibilitar uma melhor avaliac£o do pavimento, bem como para melhor 

estabelecer os criterios e os limites de Irregularidades longitudinal existentes, principalmente o IRI, 

cujo valor inicial no Brasil e equivalente ao valor de final de vida util de pavimento rigidos dos Estados 

Unidos. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5.2 Sugestoes para futuras pesquisas 

Visando dar continuidade ao aprofundamento do objeto desta pesquisa, s3o apresentadas 

algumas sugestdes para trabalhos futuros. 

- Realizar estudos sobre a AvaliacSo Funcional de pavimentos rigidos quanto a irregularidade 

longitudinal a cada dois anos com emprego do nivel e mira e dozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Perfildgrafo Califdrnia para 

formulaccio de equac3o de previsSo de irregularidade futura. 

- Realizar estudos sobre as provaveis relacoes ou modelos matematicos entre os indices de 

Irregularidade Longitudinal e os indices das condicQes de superficie do pavimento rigido. 

- Realizar estudos sobre a Avaliac3o Estrutural do pavimento rigido quanto as deflexoes, 

durante o periodo consecutivo de dois anos, com emprego do Falling Weight Deflectometer (FWD) 

visando estabelecer equacdes ou modelos de previsao de desempenho mecanico (deflexoes) 

levando em consideracao o acumulo de deformacoes permanentes das camadas subjacentes a placa 

de concreto. 
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ANEXOS 

Constam as planilhas referentes aos ensaios para obtencao das propriedades mecanicas das 

camadas do pavimento, medidas das deflexoes e medicao da irregularidade longitudinal do 

pavimento. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ANEXO A - Propriedades mecanicas 

Constam as planilhas de calculo do CBR dos materiais utilizados na terraplenagem, do grau 

de compactacao obtido na terraplenagem e CCR, dos resultados de resistencia a compress§o 

simples e a tracSo na flexao do CCR e placa de concreto. 

ANEXO B - Avaliacao estrutural 

Constam as planilhas com os resultados das deflexoes obtidas como auxilio dazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Viga 

Benkelman nas camadas de terraplenagem e CCR e planilhas com as deflexoes obtidas com o 

emprego do Falling Weight Oeflectometer (FWD) na placa de concreto. 

ANEXO C - Avaliacao funcional 

Constam as planilhas com as medicoes de irregularidade obtidas com o auxilio do Nivel e 

Mira, como tambem o perfil longitudinal com suas e leituras obtidas com o emprego do Perfilografo 

Califdrnia. 
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ANEXO A - Propriedades mecanicas zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Constam as planilhas de calculo do CBR dos materiais utilizados na terraplenagem, do grau de 

compactacao obtido na terraplenagem e CCR, dos resultados de resistencia a compressao simples e 

a tracao na flexao do CCR e placa de concreto. 
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RODOVIA: 

BR - 101 

TRECHO: 

C . B . R . 

PB - PE zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

t^Dynatest 
SUB-TRECHO 

Do Km 74,1 ao Km 129 

3" CAMADA FINAL 
LOCAL/ FURO/ESTACA: 

2100 

LA DO E-X-D 

X 

PROFUND EM Cm: REGSTRO N° 

OPERADOR 
SD ANDREWS 

DATA 
23/10/07 

CALCULISTA: 
SD JEOVA 

V6T0 

UMIDADE De Moldagem Molde N° 39 

Capsula - N° 26 Peso do Molde 4665 

Peso Bruto Umido 86,72 71,50 Volume do Molde 2095 

Peso Bruto Seco 86.34 66,70 N° de Camadas 05 

Peso da Capsula 29,08 18,82 Golpes/Camada 12 

Peso da Agua 0,38 4.80 Peso do Soquete 4536 

Peso do Solo Seco 57,26 47,88 Espessura do disco Espacado 2zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA VZ 
Umidade ( % 0,66 10,0 Altura do Cilindro ( mm 113,5 

Umidade Media ( % 0,66 10,0 

DADOS DE COMPACTACAO CALCULO DA AGUA Anel Din. 

Densidade Maxima - Kg/m3 

Umidade otima - % 

2,012 

10,0 

Peso do Solo 

Passando na # N° 4 

Umido 

Seco 

5850 

5811 
N° 1 

Umidade Higroscopica - % 0,7 Peso de Pedregulho Retido na # N° 4 150 Constante 

Diferenca de Umidade - % 9 3 

ENSAIO DE PENETRAQAO 

Agua a Juntar 546 k= 0,102 

Expansao 

Tempo 

min. 

Penetracao 

Pol 

Leitura 

Extens. 

Pressao - Kg/cm2 Datas 

Determ Comgido Padrao Dia Hora 

Leitura 

Defl.mm 

Difer. 

mm 

Exp. 

mm 

30 seg 0,025 0,63 25 2,6 

1 0,05 1,27 55 5,6 
23-out 10:00 1,00 0,00 0,00 

0 1 2,54 123 12.5 12,5 70 17,9 

0.2 5,08 213 21,7 21,7 105 20,7 
24-out 10:00 1,05 0,05 0,04 

0.3 7,62 295 30,1 133 

0.4 10,16 161 
25-Out 10:00 1,05 0,05 0,04 

10 0,5 12,7 182 

Moldagem 

de 

Verificacao 

26-out 10:00 1,05 0,05 0,04 

C B R 2 0 , 7 % 

Peso Bruto Umido C.B.R 

9.380 

Peso Umido 

4 715 

Densidade Umida 

2,251 

Densidade Seca 

2,046 

Grau de Compactacao 

101,7% 

Obs: 

E 
B 

2dS 

10,0 

5 0 

Z 3 
00 0 1 

PeneTra^ao 03 
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2° B E C n s t 
S E C AO T E C N I C A - L A B O R A T O R I O D E S O L O S E A S F A L T O 

D E N S I D A D E "IN S I T U " METODO F R A S C O D E A R E I A 

p B R A : B R 101 R E G I S T R O N° 

T R E C H O : D U P L I C A C A O E A D E Q U A C A O DA B R 101 C O R R E D O R N O R D E S T E 

E S T O U KM E S T . 74,1 ( L U C E N A ) - K M 129,0 (CMVISA P B / P E ) A M O S T R A : 

I N T E R E S S A D O : 2° B E C n s t 

REGSTRO zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAN ° 1 1 

FURO N" 1 2 

PROFUNDOACE 

CM-

DE 0 0 PROFUNDOACE 

CM- A 21 2 0 

DA i A 12/11/2007 12/11/2007 12/11/2007 

ESTACA 2085 2080 2075 

8 < 

a 

E X - D X D X 8 < 

a 

A N T E S A 7000 7000 7000 

8 < 

a 

DEPOB B 2850 3660 3340 

8 < 

a 
DFERENCA A - B 4150 3340 3660 

JFUNL N° 1 1 1 

PESO DA ARBA N O FUNL (g) 568 568 568 

PESO DA A R E I A N O FURO (g) A - B - C = P 3582 2772 3092 

DENS DA ARBAzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA (g/drrP) d 1368 1368 1368 

VOLUME D O FURO (dm3) V=p/d 2618 2026 2260 

; — — — — zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA— — 
!UMOADE 

H% 9,6 9,8 10 

I 
PESO DO S O L O UMDO (g) Ph 5928 4520 5120 

jPESO D O S O L O S E C O (g) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAl - . - FI, /  100  -Ii 5409 4124 465!» 

SENS D O S O L O S E C O (g/dcm3) CB=PsA/ 2066 2036 2060 

ENSAO zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
I L A B O R A T O R O 

RB3BTRO N= 

Dn 

H % zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

- _ -
ENSAO 

I L A B O R A T O R O 
DENS M A X M A (g/dcm1) 

N= 

Dn 

H % 

1981 2014 1993 
ENSAO 

I L A B O R A T O R O 

UMDA DE OTIMA 

N= 

Dn 

H % 10 11,3 11,1 

GRAU DE COMPACTACAO %=Ds/Cm 104,30% 101% 103,3% 

U M I D A D E 

CAPSULA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAIP 

JPESO SOLO UMDO (g) Phi 

PESO D O S O L O SECO (g) Ps1 

SPEEDY pESODA AGUA SPEEDY 
UMIDADE H » W P - , I I I I 
jOBSERVACOES: 

R O D O V I A : B R 101 TRECHO: P B PB S U B T R E C H O 

j P R O C E D E NCIA 3° C A M A D A FINAL O P E R A D O R S D M A R D E N C A L C : C B E R I K V I S T O 

D E N S I D A D E "IN S I T U " 

M E T O D O D O F R A S C O D E A R E I A 

UFCG/ BIBUQTECA/ BC 
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2° B E Cnst 

SECAO TECNICA - LABORATORIO DE SOLOS E ASFALTO 

DENSIDADE "IN SITU" METODO FRASCO DE AREIA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

OBRA: BR 101 REGISTRO N° 

TRECHO: DUPLICACAO E ADEQUACAO DA BR 101 CORREDOR NORDESTE 

EST. OU KM: EST . 74,1 (LUCENA) - KM 129,0 (LWISA PB/PE) AMOSTRA : 

INTERESSADO: 
J 

2° BECnst 

REGSTRO N° 1 1 1 

:FURO N" 1 2 3 

FROFUNDDADE DE 0 0 0 

CM- A 20 20 20 

:DATA 07/11/2007 07/11/2007 07/11/2007 

ESTACA 2100 2095 2090 

! 8 < 
E-X-D D X X 

CO LU 
1 ANTES A 7000 7000 7000 

P
A

R
A

F
 

C
O

M
 

DEPOIS B 2830 3210 3100 

P
A

R
A

F
 

C
O

M
 

DFERENCA A-B 4170 3790 3900 

FUNL N° 1 1 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1 " 

JPESO DA ARBA NO FUNL (g) C 568 568 568 

PESO DA ARBA NO FURO (g) A-B-C=P 3668 3222 3322 

CENS. DA ARBA (g^rr?) d 1368 1368 1368 

VCLUNCroFURO(dnf) V=p/d 2633 2355 2436 

LIMEADE H% 8,4 9,2 8,8 

PESO DO SOLO UMDO (g) Ph 5865 5419 5450 

PESO DO SOLO SECO (g) 5410 4962 5009 

CENS DO SOLO SECO (g/dcm3) Ds=PsA/ 2055 2107 2042 

ENSAO 

LABORATORIO 

REGSTRO N° zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- - -
ENSAO 

LABORATORIO DENS MAXIMA (g/dcm*) Dm 2012 2042 2042 

UMDADEOTIMA H% 10 10,7 10,5 

GRAU DE COMPACTACAO %=Ds/Dm 102,10% 103,10% 100,00% 

UMIDADE 

CAPSULA N° 

PESO SOLO UMDO (g) Ph1 

JPESO DO SOLO SECO (g) Ps1 

SPEEDY PESO DA AGUA ps=pniPsi SPEEDY 
lUMDADE H*FPa/Ps1 

OBSERVACOES. 2105 A 2088 

RODOVIA: BR-101 TRECHO: PE/PB SUB TRECHO 

PROCEDENCIA 3 a CAMADA FINAL OPERADOR SD PAULO COSTA CALC: CB ERIK VISTO zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

|  
DENSIDADE "IN SITU" 

METODO DO F R A S C O DE AREIA 
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? 

DUPUCACAO BR-101 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAtMtynatest 
EST. FAIXA POS. DATA UMIDADE UMIDADE ALTURA MUC MUC GRAU TAXA 

N° D-E D-X-E SAID. CHEG. FURO (CM) LAB. CAM. COMPACT IMPR. 

2095 D/E X 15-nov 7,4 7,2 6 11 2250 2337 100,8 0,7 

2092 D/E D 15-nov 7,4 7,1 6,1 12 2250 2315 99,8 0,7 

2089 D/E X 15-nov 7,4 7,2 6,3 10 2250 2345 101,1 0.7 

2086 D/E E 15-nov 7,4 7,1 6.1 10 2250 2379 102.6 0,7 

2083 D/E X 16-nov 7.5 7,2 6,0 10 2258 2407 103,4 0,7 

2080 D/E D 16-nov 7.5 7,3 6,8 11 2258 2414 103,7 0,7 

2078 D/E X 16-nov 7,5 7,1 6.6 10 2258 2276 97.8 0,7 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2° BEzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Cnst zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

GRAU DE COM PACTAQAO DO CCR 

LABORATORISTA 2°BEC 2° TEN. ALCANTARA FISCALIZACAO 

ENG° FISCALIZACAO 
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2060 

9,28 

1,25 

8,13 

2066 

2069 

IT" 
p 

CO 

o 

9,74 

1,75 

8,16 

CO -J 

01 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

6 
-J 

2101 

2086 

- i 1 

O 

o 

p 

o 

10,17 

2,26 

8,15 

2107 

2101 

10,95 

0,78 

1Q23 

o 
i 
c 
< 
6 

2116 

2107 

p 

o 

p 
M 

o 

20,10 

0,84 

19,32 

1 = zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

> zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

-zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

3s 

r 

> 
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2°zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA BATALHAO DE ENGENHARIA DE CONSTRUQAO zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

RODOVIA: BR-101 (CORREDOR NORDESTE) 

TRECHO: LUCENA-DIV. PB/PE 

SUBTRECHOflR 101 Km 74,1 (LUCENA)-Km 1290V PB/PE 

LOTE: OS 

SECAO TECNICA - LABORATORIO DE CONCRETO -CONCRETO COMPACTADO COM ROLO 

I 

roE 
SERIE 

DATADE 

MOLD. 

RESITENCIA A 

COMPRESSAO (MPai 
RESITENCIA A TRACAO NA FLEXAO (MPa) 

roE 
SERIE 

TRAQO 
DATADE 

MOLD. 
PECA ABAT. (cm) 

DATA 

RUP. 

DATA 

RUP. 

DATA 

RUP. 

DATA 

RUP. 

CONTROLE ESTAT1STICO 
roE 
SERIE 

DATADE 

MOLD. DATA 

RUP. 
7 OAS 

DATA 

RUP. 

DATA 

RUP. 
7 HAS 

DATA 

RUP. 
28 DIAS 

N°EXEMP. 
fct28 fctM 23 Desvio Padrao 

DATA 

RUP. 

DATA 

RUP. 

DATA 

RUP. 

DATA 

RUP. N°EXEMP. 
(MPa) (MPa) (MPa) 

216 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 
5,7 

14/12/07 23/11/07 
1,5 

14/12/07 
2.1 

2,1 216 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 

6,2 

14/12/07 23/11/07 

1,3 2 : 

2,1 

217 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 
7,8 

14/12/07 23/11/07 
1,3 

14/12/07 
2,3 

2,3 217 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 
10,8 

14/12/07 23/11/07 

1,3 

14/12/07 
2,3 

2,3 

218 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 
10,9 

14/12/07 23/11/07 

23 
14/12/07 

2,4 

3 218 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 

9,9 

14/12/07 23/11/07 

2,0 

14/12/07 

3,0 

3 

219 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 

59 

14/12/07 23/11/07 
1,3 

14/12/07 

2,3 

7 2,6 2,51 0,44 219 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 

9,2 

14/12/07 23/11/07 

2,4 

14/12/07 

2,6 

7 2,6 2,51 0,44 

220 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 
9,5 

14/12/07 23/11/07 
1,3 

14/12/07 
2,0 

2,3 220 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 

9,1 

14/12/07 23/11/07 

1,5 23 
2,3 

221 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 

10,2 
14/12/07 23/11/07 

1,2 
14/12/07 

2,1 
21 221 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 

9,3 

14/12/07 23/11/07 

1,3 

14/12/07 

1,5 

222 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 
11,2 

14/12/07 23/11/07 
2,5 

14/12/07 
3,0 

3,2 222 CCR 02 16/11/07 Estacas 2086 a 2069 D/E 23/11/07 
11,4 

14/12/07 23/11/07 
2,4 

14/12/07 

3.2 
3,2 

2°zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA BATALHAO DE ENGENHARIA DE CONSTRUQAO 

(RODOVIA BR-101 (CORREDOR NORDESTE) 

TRECHO: LUCENA-OV PB/PE 

SUBTRECHOrBR 101 Km 74,1 (LUCENA) - Km 129 DIV PB/PE 

LOTE: 05 

SECAO TECNICA - LABORATORIO DE CONCRETO - CONCRETO COMPACTADO COM ROLO 

N=DE 

SERE 

DATADE 

MOLD. 

RESITENCIA A 

COMPRESSAO (MPa) 
RESITENCIA A TRACAO NA FLEXAO (MPa) 

N=DE 

SERE 
TRACO 

DATADE 

MOLD. 
PECA ABAT. (em) 

DATA 

RUP. 

DATA 

RUP. 

DATA 

RUP. 

DATA 

RUP. 

CONTROLE ESTATISTI CO 
N=DE 

SERE 

DATADE 

MOLD. DATA 

RUP. 
7 DIAS 

DATA 

RUP. 

DATA 

RUP. 
7 DIAS 

DATA 

RUP. 
28 DIAS 

N" EXEMP. 
fct28 fctM 28 Desvio Padr 

DATA 

RUP. 

DATA 

RUP. 

DATA 

RUP. 

DATA 

RUP. N" EXEMP. 
(MPa) (MPa) (MPa) 

[» 
207 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 

11 9 
13/12/07 22/11/07 

1.5 
13/12/07 

' 4 
1,4 

[» 
207 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 

1*4 
13/12/07 22/11/07 

1,6 
13/12/07 

1 i 
1,4 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

T 

208 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
13,2 

13/12/07 22/11/07 
1,6 

13/12/07 
2,4 

2,4 

T 

208 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
13.0 

13/12/07 22/11/07 
1,8 

13/12/07 
2.1 

2,4 

r 

209 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
1C9 

13/12/07 22/11/07 
1,8 

13/12/07 
1,9 

2 

r 

209 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
69 

22/11/07 

1,1 

13/12/07 
2,0 

r 

210 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
8,7 

13/12/07 22/11/07 
1,5 

13/12/07 
2,6 

2,6 

r 

210 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
8,1 

13/12/07 22/11/07 
1,4 2,3 

2,6 

r 

211 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
10,8 

13/12/07 22/11/07 
2.0 

13/12/07 

35 
9 3,5 2,34 0,63 

r 

211 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
12,7 

13/12/07 22/11/07 
1,8 2.7 

9 3,5 2,34 0,63 

r 

212 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
7,3 

13/12/07 22/11/07 
1,3 

13/12/07 

1,8 
1,8 

r 

212 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 

7,2 
13/12/07 22/11/07 

1.4 
13/12/07 

1.5 
1,8 

f 

213 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
7,4 

13/12/07 22/11/07 
• t 

13/12/07 
2,8 

2,9 

f 

213 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
6,7 

13/12/07 22/11/07 
2,7 

13/12/07 
2,9 

2,9 

f 

214 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
8,8 

13/12/07 22/11/07 
1,4 

13/12/07 
20 

2 

f 

214 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 
83 

22/11/07 
1,8 

13/12/07 
1,9 

2 

» 
215 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 

9,4 
13/12/07 22/11/07 

1.5 
13/12/07 

2,5 
w 

2,5 

» 
215 CCR 02 15/11/07 Estacas 2101 a 2086 D/E 22/11/07 

10,1 
13/12/07 22/11/07 

2,3 
13/12/07 

2,4 

w 

2,5 
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RODOVIA BR-101 (CORREDOR NORDESTE) 

T R K H O : LUCENA-DIV. PB/PE 

S U B T R E C H f t B R 101 Km 74.1 (LUCENA) - Km 129 DW PWPE 

L O T E 05 

S E C A O TECNICA • LABORATORIO D E C O N C R E T O • C O N C R E T O S I M P L E S PARA P L A C A (PI8TA) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

r de 
SERJE 

T R A ^O 
D A T A D E 

MOLD. 
PEQA ABAT. (cm) 

R E S I T O i A C O M P R E S S A O (MPa) R E S I T B I C I A A TRAQAO HA F L E X A O (MPa) 

r de 
SERJE 

T R A ^O 
D A T A D E 

MOLD. 
PEQA ABAT. (cm) 

DATA 

R U P . 
7 DIAS 

DATA 

R U P . 
21 O A S 

DATA 

R U P . 
7 DIAS 

DATA 

R U P . 
28 DIAS 

C O N T R O L E E S T A T J S T I C O 
r de 
SERJE 

T R A ^O 
D A T A D E 

MOLD. 
PEQA ABAT. (cm) 

DATA 

R U P . 
7 DIAS 

DATA 

R U P . 
21 O A S 

DATA 

R U P . 
7 DIAS 

DATA 

R U P . 
28 DIAS 

S : EXEMP 

fct28 fctM 28 Desvio Padrao 

r de 
SERJE 

T R A ^O 
D A T A D E 

MOLD. 
PEQA ABAT. (cm) 

DATA 

R U P . 
7 DIAS 

DATA 

R U P . 
21 O A S 

DATA 

R U P . 
7 DIAS 

DATA 

R U P . 
28 DIAS 

S : EXEMP 

M (MPa) (MPa) 

201 SC-01 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAma 
P L A C A PtSTA 

17/12/07 
2 " : 

07/01/08 
V 

17/12/07 07/01/06 
5.9 

6 

5,9 

5,23 0,76 

201 SC-01 ma 
Estacas 2093+2 a 2077+4 

17/12/07 07/01/08 
315 

17/12/07 07/01/06 
5,5 

6 

5,9 

5,23 0,76 

202 SC-01 10/12/07 
P L A C A P B T A 

17/12107 
26,9 

07/01/08 
X 3 

17/12/07 07/01/08 
( 5 

6 

4,7 

5,23 0,76 

202 SC-01 10/12/07 

Estacas 2093+2 a 2077+4 

17/12107 07/01/08 
313 

17/12/07 07/01/08 
4" 

6 

4,7 

5,23 0,76 

204 SC-01 mm 
P L A C A P B T A 

17/1207 
29zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA,1 

07/01/08 
313 

17/12/07 07/01/06 
4,4 

6 

F 

4,4 

5,23 0,76 

204 SC-01 mm 
Estacas 2093+2 a 2077+4 

17/1207 07/01/08 
32J 

17/12/07 07/01/06 
4,4 

6 

F 

4,4 

5,23 0,76 

205 SC-01 mm 
P L A C A P B T A 

17/12(07 
29,5 

07/Olffl 
323 

17/12107 07/01/08 
4,1 

6 T 

5 

5,23 0,76 

205 SC-01 mm 
Estacas 2093+2 a 2077+4 

17/12(07 07/Olffl 
32,6 

17/12107 07/01/08 
5,0 

6 T 

5 

5,23 0,76 

206 SC-01 10/12/07 
P L A C A P B T A 

17/12/07 
29,3 

07/01/08 
31,1 

17/12/07 07/01/06 
5,0 

6 

i 

5 

5,23 0,76 

206 SC-01 10/12/07 

Estacas 2093+2 a 2077+4 

17/12/07 07/01/08 
3M 

17/12/07 07/01/06 
4,9 

6 

i 

5 

5,23 0,76 

208 SC -01 10/12/07 
P L A C A P B T A 

17/12/07 
29,1 

07101/08 
313 

17/12107 07/01/06 
6,4 

6 

F 

6,4 

5,23 0,76 

208 SC -01 10/12/07 
Estacas 2093+2 a 2077+4 

17/12/07 07101/08 
313 

17/12107 07/01/06 
6,2 

6 

F 

6,4 

5,23 0,76 



77 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ANEXO B - Avaliacao estrutural zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Constam as planilhas com os resultados das deflexoes obtidas como auxilio dazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Viga Benkelman nas 

camadas de terraplenagem e CCR e planilhas com as deflexoes obtidas com o emprego do Falling 

Weight Deflectometer (FWD) na placa de concreto. 



VIGA BENKELMAN - TERRAPLANAGEM - (ESTACAS 2078 - 2096) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ESTACA POSIQAO DEFLEXAO (x 10 2mm) VALOR 
2079 E 32 492 

2081 E 32 492 

2083 E 32 492 

2085 E 48 488 

2087 E 28 493 

2087 E 40 490 

2089 E 52 487 

2091 E 48 488 

2093 E 40 490 

2095 E 40 490 

ESTACA POSIQAO DEFLEXAO (x 10-2mm) VALOR 
2078 X 24 494 

2080 X 36 491 

2082 X 24 494 

2084 X 48 488 

2086 X 20 495 

2088 X 60 485 

2090 X 88 478 

2092 X 40 490 

2094 X 48 488 

2096 X 52 487 

ESTACA POSIQAO DEFLEXAO (x 10-2mm) VALOR 

2078 D 28 493 

2080 D 24 494 

2082 D 24 494 

2084 D 24 494 

2086 D 24 494 

2088 D 48 488 

2090 D 40 490 

2092 D 60 485 

2094 D 60 485 

2096 D 52 487 



VIGA - CCR - (ESTACAS 2077 - 2096) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ESTACA POSIQAO DEFLEXAO (x 10 2mm) VALOR 
2077 E 20 495 

2079 E 20 495 

2081 E 24 494 

2083 E 24 494 

2085 E 20 495 

2087 E 20 495 

2089 E 16 496 

2091 E 20 495 

2093 E 20 495 

2095 E 24 494 

ESTACA POSIQAO DEFLEXAO (x 10-2mm) VALOR 

2078 D 20 495 

2080 D 24 494 

2082 D 16 496 

2084 D 20 495 

2086 D 20 495 

2088 D 20 495 

2090 D 24 494 

2092 D 20 495 

2094 D 28 493 

2096 D 20 495 



80 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

CONWCK) DEFLECTOMETRICA-FWDzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Dyll3tGSt 
RODOVIA 

BR-101 

TRECHO 

Recife- Joaopessoa 

SEND DO JPISTA 

Crescente Dupla 

FAIXA 

Externa zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Mao 

kmO 

FIM 

km 0,063 

EQUIP AM EN TO 

Falling Weight Delectometer 

RAIODEAPLICACAO 

15 cm 

km 

inicial 

For$a 

M  

VALORES DE DEFLEXAO (0,01mm) Temperatura (°C) Data e hora Observacao km 

inicial 

For$a 

M  DTI zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy: Df3 DM Off DfS Df7 Ar Pav 

Data e hora Observacao 

2095 4.163 4,4 4,2 3,9 3.6 3,1 2,4 1,9 38 40 08/05/09 10:36 AM zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAna junta 

2094+10 4.135 6,2 6,0 5,7 5,4 4,7 3,9 3,3 38 40 08/05A)9 10:37 AM na junta 

2094 4.142 5.1 4,6 4.7 3,7 3,2 2,3 1,8 38 40 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAmm 10:38 AM na junta 

2093+10 4.121 4,6 4,2 4,1 35 2,5 n 1,6 38 40 08/05/09 10:38 AM na junta 

2093 4.114 5.1 4,5 4,6 3,7 3,2 2,4 1,9 38 40 08/05/09 10:39 AM na junta 

2092+10 4.156 7,7 6,4 6,3 5,7 4,8 4,0 3,2 38 40 mm 10:40 AM na junta 

2092 4.149 7,6 es 6,8 5,9 4,9 4,0 3 2 38 40 08/05/09 10 40 if/ na junta 

2091+10 4.170 6,2 5,5 5,0 4,9 4,3 3,7 3,2 39 40 08/05/09 10:41 AM na junta 

2091 4.185 5,0 4,4 4,1 3.9 3,5 2,8 23 38 40 0c/0:/09 10:42 AM na junta 

2090+10 4.156 4,8 4,1 3,8 3,4 2,8 2,5 20 38 40 08/05/09 10:42 AM na junta 

2090 4.206 4,6 4.2 4,0 3,9 3,4 2,7 2,2 39 40 08/05AJ9 10:43 AM na junta 

2089+10 4.149 4,7 4,2 4,0 3,3 2,7 2,4 21 39 40 mm 10:44 AM na junta 

2089 4.156 5,1 4,5 4,3 39 3,3 2,6 21 39 40 mm 10:44 AM na junta 

2088+10 4.142 5,6 4,9 4,9 4,2 3,6 3,1 2,5 39 40 mm 10:45 AM na junta 

2088 4.114 5,5 4,9 4,6 4,2 3,6 3,0 24 39 40 10:46 AM na junta 

2087+10 4.128 4,4 4,0 39 3,5 2,9 2.4 20 39 40 mm 10:47 AM na junta 

2087 4.128 4,6 4,0 3,8 3,5 2,9 2,4 1,9 39 40 08/05/09 10:47 AM na junta 

2086+10 4.128 4,1 3,8 3,6 3,3 2,8 2,3 1,9 39 40 08/05/09 10:48 AM na junta 

2086 4.121 5,3 4,6 4,4 4,0 3,3 2,7 22 39 40 mm 10:49 AM na junta 

2085+10 4.121 5,3 4,6 4,3 4,0 3,3 2,7 2,1 40 40 08/05/09 10:50 AM na junta 

2085 4.079 57 4,4 4,2 3,8 3.0 2,5 1,9 39 40 mm 10:50 AM na junta 

2084+10 4.121 43 3,5 3.2 2,7 2,1 1,7 1,4 39 40 mm 10:51 AM na junta 

2084 4.199 4,3 3,6 3,5 3.1 2,5 2,0 1,6 39 40 08/05/09 10:52 AM na junta 

2083+10 4.100 3,3 31 3.1 2,7 2,1 1,8 1,6 40 40 38/05/09 10:53 AM na junta 

2083 4.149 4,2 4,0 3,6 3,1 2,5 1,9 1.5 39 40 mm 10:54 AM na junta 

2082+10 4.156 43 3.7 3,3 2.9 2,2 1,8 1,4 40 40 08/05/09 10:54 AM na junta 

2082 4.107 4,9 3,9 3,7 3,2 2,6 2,0 1,5 39 40 mm 10:55 AM na junta 

2081+10 4.156 6 3 5,5 5,1 4 3 3,5 2,3 1,7 40 40 mm 10:56 AM na junta 

2081 4.163 6,2 5,5 5,2 4,5 4.2 3,1 25 40 40 08/05/09 10:56 AM na junta 

2080+10 4.220 5,6 5.3 5,2 4,4 3,9 3,2 2,7 40 40 mm 10:57 AM na junta 

2080 4.185 6,7 6,0 6,2 5,0 42 40 3,3 40 40 mm 10:58 AM na junta 

2079+10 4.170 6,5 5,8 5,6 5,0 4,0 33 27 40 40 08/05/09 10:59 AM na junta 

2079 4.149 6,5 5,8 5,3 4,9 4,3 3,4 2,7 40 40 ;,:,05/09 10:59 AM na junta 



8 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

CONDIQAO DEFLECTOMETRICA-FWDzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA KLDyilStGSt 
RODOVIA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

BR-101 

TRECHO 

Recife -Joaopessoa 

SEND DO 

Crescente 

PISTA 

Dupb 

FAIXA 

Externa 

INICIO 

km 0,001 

FIM 

km 0,063 

EQUIPAMENTO 

Falling Waght Delectometer 

RAIO DE APLICAQAO 

15 cm 

km 

injctal 

For$a 

M 

VALORES DE DEFLEXAO (0,01mm) Temperature (°C) Data e hora Observacao km 

injctal 

For$a 

M on DC Df3 DM DCS DI6 Dt7 Ar Pav 

Data e hora Observacao 

2095 4.149 43 4,0 3.8 3,5 2,9 2,2 1,8 38 42 08/05/09 11:38 AM meio da placa 

2094+10 4.135 4,1 3,8 3,8 3,3 2,6 2,1 1,6 38 40 08/05/09 11:39 AM meio da placa 

2094 4.121 5,7 5,0 4,8 4,3 3,5 2,7 2.1 38 40 08/05/09 11:39 AM meio da placa 

2093+10 4.185 8,4 7,5 7,2 7 0 6,2 5 4 4,6 36 40 08/05/09 1:20 PM meio da placa 

2093 4.185 6.9 5,5 4,8 4,7 4,0 3,3 2,9 36 46 08/05/09 1:21 PM meio da placa 

2092+10 4.178 7,6 5,4 5,2 5,0 4,2 37 3.1 36 46 DMSflO 1:22 PM meio da placa 

2092 4.213 5,6 4,5 4,3 3,8 3,2 2,8 2,4 37 46 08/05/09 1:22 PM meio da placa 

2091+10 4.206 6,5 4,6 4,4 3,9 3 ; 2,6 2,2 37 46 08/05/09 1:23 PM meio da placa 

2091 4.192 7,9 6,1 5,9 5,9 5,2 4,6 4,0 37 46 08/05/09 1:23 PM meio da placa 

2090+10 4.178 6,3 4,6 4,3 4,3 3,7 3,2 2,6 37 46 08/05/09 1:24 PM ~ec:3:;a:a 

2090 4.149 5,2 4 0 3,8 3,5 3,1 2,5 2,0 37 46 08/05/09 1:24 PM meio da placa 

2089+10 4.135 6,9 5,2 5,1 4,7 4,1 3,6 3,1 37 46 08/05/09 1:26 PM meio da placa 

2089 4.121 6,6 4,8 4,5 4,3 3,7 3,1 2,6 37 46 08/05/09 1:26 PM meio da placa 

2088+10 4.128 5,6 3,9 3,7 3,5 3,0 2 ; 2,0 37 46 08/05/09 1:27 PM meio da placa 

2088 4.128 7,4 4,8 4,5 4,2 3,4 2~ 2,1 37 46 38/05/09 1:28 PM meio da placa 

2087+10 4.121 7,1 4,5 4,3 3,9 3.3 2.6 2,0 37 46 08/05/09 1:28 PM meio da placa 

2087 4.135 61 4,1 3,7 3 4 2 9 2,3 1,9 37 46 38/05/09 1:29 PM meio da placa 

2086+10 4.114 5,9 3,9 3,8 3,5 3,1 2.5 2,0 37 46 08/05/09 1:29 PM meio da placa 

2086 4.121 5,6 3,6 3,4 3,1 2,6 2,0 1,7 37 46 08/05/09 1:30 PM meio da placa 

2085+10 4.093 3,7 3,0 2,9 2,5 2.0 1,8 1,4 37 46 08/05/09 1:30 PM meio da placa 

2085 4.163 5,6 4,0 37 3,4 2,9 2,2 1,7 36 46 08/05/09 1:31 PM meio da placa 

2084+10 4.149 5,0 3,3 3,1 2,9 2,5 2,0 1,6 36 46 08/05/09 1:32 PM mek) da placa 

2084 4.149 3,7 3,0 3,0 2,5 2,5 1,9 1,5 36 46 08/05/09 1:32 PM meio da placa 

2083+10 4.178 4,4 3,5 3,2 3,0 2,3 1,8 1,4 36 46 08/05/09 1:33 PM meio da placa 

2083 4.142 7,4 5,2 4,9 4,6 3,8 3,0 2,2 36 46 08/05/09 1:33 PM meio da placa 

2032-10 4.170 5,9 4,7 4,4 3,8 2,8 25 2,1 35 46 08/05/09 1:34 PM meio da placa 

4.156 7,9 5,9 5,5 5,3 4,5 3,6 2,8 36 46 08/05/09 1:34 PM meio da placa 

2081+10 4.199 6,0 5,7 54 5,1 4,2 3,5 2,9 36 46 08/05/09 1:35 PM meio da placa 

2081 4170 7.1 6,3 6,1 5,6 4 : 4,1 3,5 35 47 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAmm 1:36 PM meio da placa 

2080+10 4.156 5,7 5,7 5,5 5,3 4,8 3.7 3,0 36 47 08/05/09 1:36 PM meio da placa 

:o3c 4.163 8,1 6,5 6,2 5,9 4,9 4,0 3.1 36 47 08/05/09 1.37 PM meio da placa 

2079+10 4.192 5,8 5,5 5,3 4,8 4,2 3,1 2,8 36 47 08/05/09 1:37 PM meio da placa 

20'9 4142 5.0 4 6 4,3 4,1 3,5 2 ' 2.1 35 47 1:38 PM T e c da pisca 



82 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

C O N D I Q A O D E F L E C T O M E T R I C A - FWD Dynatest 
RODOVIA 

BR-101 

TRECHO 

Recife-Joaopessoa 

SEND DO 

Crescente 

PISTA 

Dupia 

FAIXA 

Interna zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

WOO 

kmO 

FIM 

km 0,061 

EQUIPAMENTO 

Falling Wagtt Delectcmetef 

RAJODEAPUCACAO 

15cm 

km 

inicial 

Forpa zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

M 

VALORES DE DEFLEXAO (0,01mm) Temperature f C ) Data e hora Observacao km 

inicial 

Forpa 

M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAon Df2 Df3 DH OR DIG Df7 Ar Pav 

Data e hora Observacao 

2095 4.213 6,0 5.3 5,7 5,1 4,2 3,4 2,6 37 38 23.25.i9 8:58 AM na junta 

2094+10 4.199 6,4 8,1 5,8 5,5 4,5 3,7 2,8 37 38 08/05/09 8:59 AM na junta 

2094 4.199 4,5 4,4 4,0 3,6 3,0 2,4 1,9 37 38 08/05/09 9:01AM na junta 

2093+10 4.206 6,5 9,2 6,2 5,7 4,3 3,4 2.5 37 38 mm 9:02 AM na junta 

2093 4,220 8,9 15,7 8,4 7,4 5.1 5,3 4,4 38 38 08105/09 9:04 AM na junta 

2092+10 4.192 8,5 35,2 7,3 6,9 5,7 5.4 4,5 38 38 08/05/09 9:05 AM na junta 

4.199 7,2 14,2 6,8 5,6 4,5 4,2 3,4 39 38 08/05/09 9:20 AM na junta 

2091+10 4.206 6,0 5,6 5,3 4,8 3,9 3,3 2,6 39 38 08/05/09 9:22 AM na junta 

2091 4.220 5,8 4,2 5,0 4,2 3,2 2,9 2,2 39 38 08/05/09 9:23 AM na junta 

2090+10 4.199 6,9 10,0 5,8 5,1 4,3 3,4 2,5 38 38 mm 9:24 AM na junta 

2090 4.213 5,5 4,8 4,7 4,0 3,5 2,7 2,1 39 38 08/05/09 9:25 AM na junta 

2089+10 4.135 6,5 8,3 6,1 5,4 4,6 3 7 2,9 35 38 350505 9:27 AM na junta 

2089 4.149 6,2 6,0 5,1 4,7 4,1 3,4 2,8 38 38 mm 9:27 AM na junta 

2088+10 4,170 6,2 6,5 5,9 4.S 4,5 3,5 2,9 38 38 mm 9:28 AM na junta 

2088 4.185 4,9 4,6 4,5 3,9 3,3 2,7 2,1 38 33 mm 9:28 AM na junta 

2087+10 4.128 4,6 3,9 4,0 3,2 2,9 2,4 1,9 38 38 mm 9:30 AM na junta 

2087 4.128 4,7 4,2 4,0 3,6 2,9 2,3 1,8 38 38 08/D5/D9 9:32 AM na junta 

2086+10 4.142 5,3 4,9 4,7 4,3 3,6 3,0 2,4 38 38 mm 9:33 AM na junta 

2086 4.170 4,4 4,1 3,8 3,5 2,9 2,3 1,8 38 38 mm 9:34 AM na junta 

2085+10 4.114 5,6 4,9 4,7 4,1 3,5 2,8 2,2 39 38 mm 9:34 AM na junta 

2085 4.135 4,7 4,2 4,4 3,5 3,1 2,3 1,9 39 38 mm 9:35 AM na junta 

2084+10 4.135 6,1 5,6 5,5 4,7 3.5 3,1 2,3 38 38 mm 9:36 AM na junta 

2084 4.163 3,9 3,7 3,7 3,0 2,3 2.1 1,7 39 38 mm 9:37 AM na junta 

2083+10 4.135 4,6 4,1 5,1 3,4 25 2.1 1,9 39 38 mm 9:38 AM na junta 

2083 4.156 9,1 8,1 7,8 6,9 5,6 4,1 2.5 39 38 mm 9:40 AM na junta 

2082+10 4.135 9,8 9,2 8,1 6,8 5,2 3,9 2,7 39 38 08/05/09 9:41AM na junta 

2082 4.185 7,6 7,4 6,9 5,8 4,6 3,5 25 39 38 mm 9:41AM na junta 

2081+10 4.192 8,4 7,1 6,9 5,9 5,0 4,2 3,4 39 38 mm 9:43 AM na junta 

2081 4,192 8,4 7,1 6,8 5,9 4,9 4,1 3,4 40 38 08/05/09 9:43 AM na junta 

2080+10 4.206 8,2 7,0 6,4 5,5 4,5 4,0 3,2 40 38 mm SUA,',' na junta 

2080 4.192 6,6 5,7 5,6 4,9 3,8 3,5 2,8 39 38 mm 9 45 Ay na junta 

2079+10 4.234 7,3 6,9 6,8 6,1 4,9 4,4 3,6 39 38 08/05/09 9:46 AM na junta 

2079 4.185 6,3 5,3 5,1 4,6 3,8 3,2 25 38 230502 9:47 AM na junta 



83 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

C O N D I Q A O D E F L E C T O M E T R I C A - F W D | £zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA DyilStGSt 

RODOVIA 

BR-101 

TRECHO 

Recife-Joaopessoa 

SENTIDO 

Crescente 

PISTA 

Dupla 

FAIXA 

Interna 

M a o 

km 0,001 

FIM 

km 0,062 

EQUIPAMENTO 

Falling Weight Deiectometer 

RA IODEAPLICACAO 

15 cm 

km 

initial 

Forca zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

m 

VALORES DE DEFLEXAO (0,01mm) Temperatura (°C) Da taehora Observacac km 

initial 

Forca 

m Dfl D C DO Df4 Df5 DI6 » Ar Pav 

Da taehora Observacac 

2095 4.079 6,9 4,8 4,6 4,3 3,6 3,0 2.5 36 47 (18/05/09 2:04 PM meio da placa 

2094+10 4.107 6,2 4,8 4,6 4,1 3,5 2,8 2,1 36 47 08/05/09 2:04 PM meio da placa 

2094 4.093 6,8 4,6 4,4 4,1 3,4 2,6 2,0 36 47 08/05/09 2:05 PM meio da placa 

2093+10 4.093 11,3 8,7 8,5 7,9 6,3 5,2 3,8 36 47 08/05/09 2:05 PM meio da placa 

2093 4.142 7,2 6,0 5,9 5,7 5,1 4,3 3,6 36 47 08/05/09 2:06 PM meio da placa 

2092+10 4.156 8,4 6.4 5.8 5.6 4,8 4,2 3,7 36 47 08/05/09 2:06 PM meio da placa 

2092 4.135 7,5 5,2 5,2 4,6 3,8 3,4 2,7 36 47 08/05/09 2:07 PM m e b da placa 

2091+10 4.156 6,5 5,2 5,3 4,3 3,8 3,0 2,5 36 47 08/05/09 2:08 PM meio da placa 

2091 4.135 6,3 4,8 4,5 4,0 3,6 3,0 2,5 36 47 08/05/09 2:08 PM meio da placa 

2090+10 4.149 6,8 4,7 4,6 4,1 2,9 2,6 2,3 36 47 08/05/09 2:09 PM meio da placa 

2090 4.107 7,0 5,3 5,2 5,1 4,5 3,9 3,2 36 47 08/05/09 2:09 PM meio da placa 

2089+10 4.128 7,3 5,5 5,3 5,1 4,6 3,8 3,1 36 47 08/05/09 2:10 PM meio da placa 

2089 4.093 8,0 6,0 5,9 5,5 4,7 4,0 3,3 36 47 08/05/09 2:10 PM m e b da placa 

2088+10 4.079 9,6 7,9 7,8 7,7 6,9 5,9 4,9 36 47 08/05/09 2:11 PM meio da placa 

2088 4.093 9,3 4,7 4,6 4.1 2,5 3,1 2,4 36 47 08/05/09 2:12 PM m e b da placa 

2087+10 4.100 7,5 6,2 6,1 5,5 4,5 3,7 2,8 37 47 DNS 55 2:12 PM m e b da placa 

2087 4.064 6,1 4,2 4,0 3,6 3,0 2,3 1,8 36 47 08/05/09 2 1 3 P M meio da placa 

2086+10 4.050 7,2 5,1 4,9 4,5 3,8 3,1 2,4 36 47 08/05/09 2:13 PM ~ e c : a c a : a 

2086 4.072 6,8 4,4 4,3 3,8 3,0 2,4 1,9 37 47 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAmm 2:14 PM m e b da placa 

2085+10 4.086 6,3 4,9 4,7 4,1 3,1 2,6 2,1 36 47 mm 2:14 PM m e b da placa 

2085 4.100 4,3 4,1 3,9 3,6 3,0 2,1 1,8 36 47 mm 2:16 PM m e b da placa 

2084+10 4.072 6,4 4,8 4,6 4,1 3,6 2,6 2,0 36 47 mm 2:16 PM m e b da placa 

2084 4.093 5,6 4,4 4,1 3,7 3,0 2,3 1,7 36 47 08/05/09 2:17 PM m e b da placa 

2083+10 4.156 5,6 4,3 4,0 3,6 2,9 2,3 1,7 36 47 08/05/09 2:17 PM m e b da placa 

2083 4,163 5,3 4,8 4,6 4,1 3,5 2,6 1,9 36 47 08/05/09 2:18 PM m e b da placa 

2082+10 4.170 6,2 5,3 5,0 4,6 3,7 2,8 2,1 36 47 08/05/09 2:19 PM m e b da placa 

2082 4.107 10,8 7,9 7,7 7,6 6,5 5,6 4,6 36 47 mm 2:19 PM m e b da placa 

2081+10 4.178 6,7 5,5 5,4 5,0 4,3 3,7 3,0 36 47 mm 2:20 PM m e b da placa 

2081 4.156 8,3 6,9 6,7 6,5 5,6 4,7 3,9 36 47 08/05/09 2:20 PM m e b da placa 

2080+10 4.170 6,6 5,8 5,4 5,3 4,9 4,0 3,3 36 47 08/05/09 2:21 PM m e b da placa 

2030 4.185 8,0 7.0 6,8 6,2 5,3 4,2 3,3 36 47 mm 2:22 PM m e b da placa 

2079+10 4.156 10,4 9,6 9,6 9,4 8,1 6,8 5,5 36 47 08/05/09 2 22 - V m e b da placa 

2079 7,4 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA7 ' 6,9 6,5 5,5 4,4 3: 47 53/35/25 2:23 PM ~ e c : a : a : a 



ANEXO C - Avaliacao funcional zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Constam as planilhas com as medicoes de irregularidade obtidas com o auxilio dozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Nivel e>Mira<como 

tambem o perfil longitudinal com suas e leituras obtidas com o emprego do Perfildgrafo Califdrnia. 
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67 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ANEXOS 

Constam as planilhas referentes aos ensaios para obtencao das propriedades mecanicas das 

camadas do pavimento, medidas das deflexoes e medicao da irregularidade longitudinal do 

pavimento. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

ANEXO A - Propriedades mecanicas 

Constam as planilhas de calculo do CBR dos materiais utilizados na terraplenagem, do grau 

de compactacao obtido na terraplenagem e CCR, dos resultados de resistencia a compressao 

simples e a tracao na flexao do CCR e placa de concreto. 

ANEXO B - Avaliacao estrutural 

Constam as planilhas com os resultados das deflexoes obtidas como auxilio dazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Viga 

Benkelman nas camadas de terraplenagem e CCR e planilhas com as deflexoes obtidas com o 

emprego do Falling Weight Deflectometer (FWD) na placa de concreto. 

ANEXO C - Avaliacao funcional 

Constam as planilhas com as medicoes de irregularidade obtidas com o auxilio do Nivel e 

Mira, como tambem o perfil longitudinal com suas e leituras obtidas com o emprego do Perfildgrafo 

Califdrnia. 
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Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa tr i lha externa) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i X y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

1 0,00 31968,00 

2 0,50 31957,00 

3 1,00 31944,00 0 0,00000000 

4 1.50 31932,00 2 0,00627943 

5 2,00 31920,00 0 0,00000000 

6 2,50 31909,00 -3 -0,32 0,01412873 0,0001623 

7 3.00 31896,00 0 0,32 0,00000000 0.0001623 

8 3,50 31883,00 2 0.16 0,00627943 0,0000406 

9 4,00 31872,00 0 0 0,00000000 0,0000000 

10 4,50 31859,00 2 -0,16 0,00627943 0,0000406 

11 5,00 31848,00 -1 -0,48 0,00156986 0,0003651 

12 5,50 31837,00 -3 -0,96 0,01412873 0,0014605 

13 6,00 31823,00 -1 -0,48 0,00156986 0,0003651 

14 6,50 31812,00 -3 -0.8 0,01412873 0,0010143 

15 7,00 31797,00 1 -0,64 0,00156986 0,0006491 

16 7.50 31784,00 4 0,16 0.02511774 0,0000406 

17 8,00 31772,00 0 0 0,00000000 0,0000000 

18 8,50 31760,00 -5 -0,48 0,03924647 0,0003651 

19 9,00 31747,00 -1 -2,24 0,00156986 0,0079518 

20 9,50 31731,00 5 -0,16 0,03924647 0,0000406 

21 10,00 31721,00 -1 -1,12 0.00156986 0,0019880 

22 10,50 31707,00 -15 -0,64 0,35321821 0,0006491 

23 11,00 31694,00 -3 -0,64 0,01412873 0,0006491 

24 11,50 31668,00 22 3.2 0,75981162 0,0162282 

25 12,00 31664,00 4 -1,44 0,02511774 0,0032862 

26 12,50 31651.00 -10 -1,28 0.15698587 0,0025965 

27 13,00 31638,00 -3 0,16 0,01412873 0,0000406 

28 13,50 31624,00 -9 0,48 0,12715856 0.0003651 

29 14,00 31609,00 -7 -1,92 0,07692308 0,0058422 

30 14,50 31588,00 18 2,56 0,50863422 0,0103861 

31 15,00 31573,00 20 3,04 0,62794349 0,0146460 

32 15,50 31570,00 -14 -0,64 0,30769231 0,0006491 

33 16,00 31557,00 -13 -0,32 0,26530612 0.0001623 

34 16,50 31538,00 8 1,12 0,10047096 0,0019880 

35 17,00 31528,00 -1 -1,6 0.00156986 0,0040571 

36 17,50 31514,00 -2 -1,76 0,00627943 0.0049090 

37 18,00 31498,00 6 0,8 0.05651491 0.0010143 

38 18,50 31488,00 -4 -0,96 0,02511774 0.0014605 

39 19,00 31474,00 -6 -1,92 0,05651491 0,0058422 

40 19,50 31458,00 3 0 0,01412873 0,0000000 

41 20,00 31444,00 -1 -0,48 0,00156986 0,0003651 

42 20,50 31431,00 -6 -1,12 0,05651491 0,0019880 

43 21,00 31413,00 6 0,8 0,05651491 0,0010143 

44 21,50 31398,00 6 1.12 0,05651491 0,0019880 

45 22,00 31388,00 -6 -0,64 0,05651491 0,0006491 

46 22,50 31371,00 -1 0,32 0,00156986 0,0001623 

47 23,00 31357,00 3 0,48 0.01412873 0,0003651 

48 23,50 31343,00 -1 -0,16 0,00156986 0,0000406 

49 24,00 31329,00 -1 -0,8 0,00156986 0,0010143 

50 24,50 31314,00 1 0,48 0,00156986 0,0003651 

51 25,00 31300,00 1 -0,16 0,00156986 0.0000406 

52 25,50 31286,00 -3 -0,16 0,01412873 0,0000406 

53 26,00 31272,00 -1 -1,12 0,00156986 0,0019880 

54 26,50 31255.00 4 0,32 0.02511774 0,0001623 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa tr i lha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbM sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

55 27,00 31243,00 0 -0.64 0,00000000 0,0006491 

56 27,50 31228,00 -7 -0.48 0,07692308 0,0003651 

57 28,00 31214,00 -2 0 0,00627943 0,0000000 

58 28,50 31194,00 8 0,64 0,10047096 0,0006491 

59 29,00 31183,00 1 -0,32 0,00156986 0,0001623 

60 29,50 31168,00 0 0 0,00000000 0,0000000 

61 30,00 31153,00 -3 0 0,01412873 0,0000000 

62 30,50 31142,00 -7 -0,96 0,07692308 0.0014605 

63 31,00 31120.00 6 0,64 0.05651491 0,0006491 

64 31,50 31109,00 2 0,32 0,00627943 0,0001623 

65 32,00 31093,00 -2 0.32 0,00627943 0.0001623 

66 32,50 31078,00 3 0,48 0,01412873 0,0003651 

67 33,00 31064,00 2 1,44 0,00627943 0,0032862 

68 33,50 31050,00 -2 0 0,00627943 0,0000000 

69 34,00 31037,00 -4 0,16 0,02511774 0,0000406 

70 34,50 31020,00 5 0,32 0,03924647 0,0001623 

71 35,00 31006,00 5 0 0,03924647 0,0000000 

72 35,50 30995,00 -4 -0,8 0,02511774 0,0010143 

73 36,00 30980,00 -5 -0,8 0,03924647 0,0010143 

74 36,50 30966,00 -3 -0,64 0,01412873 0,0006491 

75 37,00 30949,00 3 -0,32 0,01412873 0,0001623 

76 37,50 30934,00 3 -0,16 0,01412873 0,0000406 

77 38,00 30921,00 -2 -0,16 0,00627943 0,0000406 

78 38,50 30905,00 0 0,16 0,00000000 0,0000406 

79 39,00 30891,00 0 0,32 0,00000000 0,0001623 

80 39,50 30876,00 -1 -0,16 0,00156986 0.0000406 

81 40,00 30861,00 0 -0.16 0,00000000 0,0000406 

82 40,50 30846,00 2 0,32 0,00627943 0,0001623 

83 41,00 30831,00 1 0,64 0,00156986 0.0006491 

84 41,50 30818,00 -3 0,64 0,01412873 0,0006491 

85 42,00 30802,00 0 0,48 0.00000000 0,0003651 

86 42,50 30787,00 5 0.32 0,03924647 0,0001623 

87 43,00 30773,00 5 0 0,03924647 0,0000000 

88 43,50 30761,00 -4 -1,12 0.02511774 0,0019880 

89 44,00 30749,00 -10 -1,6 0,15698587 0,0040571 

90 44,50 30731,00 -1 -0,64 0,00156986 0.0006491 

91 45,00 30715,00 3 0,32 0,01412873 0,0001623 

92 45,50 30700,00 1 0,48 0,00156986 0.0003651 

93 46,00 30684,00 3 1,28 0.01412873 0.0025965 

94 46,50 30670,00 5 1,44 0,03924647 0,0032862 

95 47,00 30656,00 2 0,8 0,00627943 0,0010143 

96 47,50 30645,00 -5 -0.48 0.03924647 0,0003651 

97 48,00 30630,00 -4 -0.16 0,02511774 0,0000406 

98 48,50 30615,00 1 -0,8 0,00156986 0,0010143 

99 49,00 30600,00 2 -0,64 0,00627943 0,0006491 

100 49,50 30586,00 2 -0.96 0,00627943 0,0014605 

101 50,00 30572,00 -3 0,16 0,01412873 0,0000406 

102 50,50 30559,00 -6 -0,32 0,05651491 0,0001623 

103 51,00 30541,00 0 0,16 0,00000000 0,0000406 

104 51,50 30526,00 7 0,16 0.07692308 0,0000406 

105 52,00 30510,00 7 0,96 0,07692308 0,0014605 

106 52,50 30500,00 -6 -0,8 0,05651491 0,0010143 

107 53,00 30486,00 -9 -0,48 0,12715856 0,0003651 

108 53,50 30468,00 4 0,16 0,02511774 0,0000406 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa tr i lha externa) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i X y s b i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

109 54,00 30453,00 3 0,16 0,01412873 0,0000406 

110 54,50 30440,00 -2 -0,64 0,00627943 0,0006491 

111 55,00 30423,00 3 0,8 0.01412873 0,0010143 

112 55,50 30410,00 1 0,48 0,00156986 0,0003651 

113 56,00 30396,00 -3 -0,16 0.01412873 0,0000406 

114 56.50 30381,00 -1 0,16 0,00156986 0,0000406 

115 57,00 30366,00 1 0,16 0,00156986 0,0000406 

116 57,50 30351,00 2 0,16 0,00627943 0,0000406 

117 58,00 30337,00 2 0,96 0,00627943 0,0014605 

118 58,50 30323,00 -2 0,48 0,00627943 0,0003651 

119 59.00 30310,00 -3 -0,48 0,01412873 0,0003651 

120 59,50 30293,00 7 0,16 0,07692308 0.0000406 

121 60,00 30280,00 3 -0,48 0,01412873 0,0003651 

122 60.50 30270,00 -11 -1,76 0,18995290 0.0049090 

123 61,00 30253,00 -5 -0,8 0,03924647 0,0010143 

124 61,50 30236,00 4 0,16 0,02511774 0,0000406 

125 62,00 30221,00 3 0,16 0,01412873 0,0000406 

126 62,50 30206,00 2 0,16 0,00627943 0,0000406 

127 63,00 30192,00 0 0,96 0,00000000 0,0014605 

128 63,50 30178,00 0 0.32 0,00000000 0,0001623 

129 64,00 30163,00 -1 0 0,00156986 0,0000000 

130 64,50 30150,00 -2 -0,48 0,00627943 0,0003651 

131 65,00 30133,00 2 0 0,00627943 0,0000000 

132 65,50 30120,00 0 0.32 0.00000000 0,0001623 

133 66,00 30105,00 -1 0,64 0,00156986 0,0006491 

134 66,50 30090,00 0 0,48 0,00000000 0,0003651 

135 67,00 30076,00 3 0,48 0,01412873 0,0003651 

136 67,50 30060,00 6 0,48 0,05651491 0,0003651 

137 68,00 30050,00 -4 -0,32 0.02511774 0,0001623 

138 68,50 30036,00 -7 -0,96 0.07692308 0,0014605 

139 69,00 30020,00 0 -0,8 0,00000000 0,0010143 

140 69,50 30005,00 4 0,16 0,02511774 0.0000406 

141 70.00 29990,00 1 0,16 0,00156986 0,0000406 

142 70,50 29978,00 -6 0 0,05651491 0,0000000 

143 71.00 29961,00 3 0,8 0,01412873 0,0010143 

144 71,50 29945,00 9 1,6 0,12715856 0.0040571 

145 72,00 29935,00 -3 0,16 0,01412873 0,0000406 

146 72,50 29921,00 -5 -0,32 0,05651491 0,0001623 

147 73,00 29906,00 3 0,32 0,01412873 0,0001623 

148 73,50 29891,00 5 0 0,03924647 0,0000000 

149 74,00 29880,00 -4 -1,44 0.02511774 0,0032862 

150 74,50 29866,00 -5 -1.12 0.03924647 0,0019880 

151 75,00 29850,00 1 -0,64 0,00156986 0,0006491 

152 75,50 29836,00 0 -0,64 0.00000000 0,0006491 

153 76,00 29821.00 -2 -0.16 0.00627943 0,0000406 

154 76,50 29806,00 -1 0,16 0,00156986 0,0000406 

155 77,00 29790,00 3 0,32 0,01412873 0,0001623 

156 77,50 29775,00 6 0,8 0,05651491 0,0010143 

157 78,00 29762,00 -1 0 0,00156986 0,0000000 

158 78,50 29750,00 -9 -1,44 0,12715856 0,0032862 

159 79,00 29733,00 1 -0,64 0,00156986 0,0006491 

160 79,50 29716,00 6 0.16 0,05651491 0,0000406 

161 80,00 29705,00 -7 -1,44 0,07692308 0,0032862 

162 80.50 29688,00 -4 0 0.02511774 0.0000000 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa tr i lha externa) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i X y s b i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

163 81,00 29670,00 8 1,28 0.10047096 0,0025965 

164 81,50 29656,00 2 0,8 0,00627943 0,0010143 

165 82,00 29643,00 -2 0 0,00627943 0,0000000 

166 82,50 29626,00 2 0.96 0.00627943 0,0014605 

167 83,00 29614,00 -1 -0.64 0,00156986 0,0006491 

168 83,50 29598,00 0 -0.48 0.00000000 0,0003651 

169 84,00 29584,00 -1 -0,96 0,00156986 0,0014605 

170 84,50 29570,00 -6 -0,96 0,05651491 0,0014605 

171 85,00 29553,00 1 -0,64 0,00156986 0,0006491 

172 85,50 29536,00 4 0,32 0,02511774 0,0001623 

173 86,00 29523,00 -2 0,32 0,00627943 0,0001623 

174 86,50 29506,00 0 1,12 0,00000000 0,0019880 

175 87,00 29491,00 1 1,28 0,00156986 0,0025965 

176 87,50 29476,00 4 1,12 0.02511774 0,0019880 

177 88.00 29460,00 6 0,96 0.05651491 0,0014605 

178 88,50 29450,00 -4 -0,16 0,02511774 0,0000406 

179 89,00 29435,00 -4 -0,64 0,02511774 0.0006491 

180 89,50 29420,00 0 0,16 0,00000000 0,0000406 

181 90,00 29406,00 -1 -0,32 0,00156986 0.0001623 

182 90,50 29390,00 0 -0,32 0,00000000 0,0001623 

183 91,00 29376,00 4 -0,16 0,02511774 0,0000406 

184 91.50 29360,00 4 0,48 0,02511774 0.0003651 

185 92,00 29350,00 -6 -1,28 0,05651491 0,0025965 

186 92,50 29334,00 -7 -0,32 0,07692308 0,0001623 

187 93.00 29318,00 2 -0,48 0,00627943 0,0003651 

188 93.50 29301,00 4 0,8 0,02511774 0,0010143 

189 94,00 29288,00 2 0,32 0.00627943 0,0001623 

190 94,50 29272,00 0 1,76 0.00000000 0.0049090 

191 95,00 29260,00 -1 0,64 0,00156986 0,0006491 

192 95,50 29243,00 4 1,92 0.02511774 0,0058422 

193 96,00 29231,00 3 0 0,01412873 0,0000000 

194 96,50 29218,00 -3 0 0,01412873 0,0000000 

195 97,00 29205,00 1 -0,48 0,00156986 0,0003651 

196 97,50 29190,00 -1 0 0,00156986 0,0000000 

197 98,00 29180,00 -7 -1,12 0,07692308 0,0019880 

198 98,50 29161,00 3 0 0,01412873 0.0000000 

199 99,00 29148,00 4 0,32 0,02511774 0,0001623 

200 99,50 29135,00 1 0,16 0.00156986 0.0000406 

201 100,00 29120,00 -1 1,28 0.00156986 0,0025965 

202 100.50 29110,00 -5 0 0,03924647 0,0000000 

203 101,00 29091,00 4 0.8 0.02511774 0,0010143 

204 101,50 29080,00 8 0.48 0.10047096 0,0003651 

205 102,00 29066,00 -1 0,48 0.00156986 0,0003651 

206 102,50 29058,00 -10 -0,96 0,15698587 0,0014605 

207 103,00 29040,00 1 0,96 0,00156986 0,0014605 

208 103,50 29026,00 6 1,12 0,05651491 0,0019880 

209 104,00 29015,00 0 0,48 0,00000000 0,0003651 

210 104,50 29000,00 2 0,96 0,00627943 0,0014605 

211 105,00 28990,00 3 0,48 0.01412873 0.0003651 

212 105,50 28976,00 1 -0,32 0,00156986 0,0001623 

213 106,00 28968,00 -6 -1,92 0,05651491 0,0058422 

214 106,50 28953,00 -5 -0,64 0.03924647 0.0006491 

215 107,00 28940,00 -2 -0,64 0,00627943 0,0006491 

216 107,50 28925,00 1 0,96 0,00156986 0,0014605 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa tr i lha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

217 108,00 28910,00 7 0,96 0,07692308 0,0014605 

218 108,50 28898,00 5 1.92 0.03924647 0,0058422 

219 109,00 28887,00 2 1,12 0,00627943 0,0019880 

220 109,50 28876,00 -4 0,64 0,02511774 0,0006491 

221 110,00 28866,00 -5 -0,96 0,03924647 0,0014605 

222 110,50 28850,00 4 0 0,02511774 0,0000000 

223 111.00 28840,00 2 -0.16 0.00627943 0,0000406 

224 111,50 28828,00 -5 0 0.03924647 0,0000000 

225 112,00 28816,00 -2 -0,32 0,00627943 0,0001623 

226 112,50 28801,00 7 1,28 0,07692308 0,0025965 

227 113,00 28790,00 5 0,48 0,03924647 0,0003651 

228 113,50 28781,00 -7 -0,16 0,07692308 0,0000406 

229 114,00 28769,00 -4 0 0,02511774 0,0000000 

230 114.50 28754,00 6 0.8 0.05651491 0,0010143 

231 115,00 28744,00 2 0.48 0,00627943 0,0003651 

232 115,50 28733,00 -2 0,64 0,00627943 0,0006491 

233 116,00 28721,00 -1 0,8 0,00156986 0,0010143 

234 116,50 28710,00 3 1,12 0,01412873 0,0019880 

235 117,00 28697,00 7 0,96 0,07692308 0,0014605 

236 117,50 28690,00 -4 0 0,02511774 0,0000000 

237 118,00 28680,00 -5 -0,48 0,03924647 0,0003651 

238 118,50 28666,00 4 0,48 0,02511774 0,0003651 

239 119,00 28658,00 0 -0,48 0,00000000 0,0003651 

240 119,50 28646,00 -2 0 0,00627943 0,0000000 

241 120,00 28636,00 0 0,48 0,00000000 0,0003651 

242 120,50 28624,00 1 1,28 0,00156986 0,0025965 

243 121,00 28614,00 3 0,48 0,01412873 0,0003651 

244 121,50 28603,00 3 0,8 0,01412873 0,0010143 

245 122,00 28595,00 0 0,16 0,00000000 0,0000406 

246 122,50 28585,00 -2 0,16 0,00627943 0,0000406 

247 123,00 28576,00 -4 -0,8 0,02511774 0,0010143 

248 123,50 28565,00 0 -0,16 0,00000000 0,0000406 

249 124,00 28553,00 5 0,48 0,03924647 0.0003651 

250 124,50 28545,00 -2 0,16 0,00627943 0,0000406 

251 125,00 28535,00 -2 0,16 0,00627943 0,0000406 

252 125,50 28523,00 5 1.6 0,03924647 0,0040571 

253 126,00 28515,00 1 0,8 0,00156986 0,0010143 

254 126,50 28506,00 -3 0,16 0,01412873 0,0000406 

255 127,00 28496,00 3 0,96 0,01412873 0,0014605 

256 127,50 28486,00 4 1.28 0,02511774 0,0025965 

257 128,00 28480,00 -4 -0,16 0,02511774 0,0000406 

258 128,50 28470,00 -1 0,48 0,00156986 0,0003651 

259 129,00 28460,00 5 1,12 0,03924647 0,0019880 

260 129,50 28453,00 0 0,8 0,00000000 0,0010143 

261 130,00 28445,00 -2 0,32 0,00627943 0,0001623 

262 130.50 28436,00 2 1,28 0,00627943 0,0025965 

263 131,00 28428,00 4 0.8 0,02511774 0,0010143 

264 131,50 28421,00 0 0,32 0,00000000 0,0001623 

265 132,00 28415.00 -2 0 0,00627943 0.0000000 

266 132,50 28406,00 0 0,48 0,00000000 0,0003651 

267 133,00 28400,00 -1 -0,16 0,00156986 0,0000406 

268 133,50 28391,00 1 0,16 0.00156986 0.0000406 

269 134,00 28384,00 2 0,48 0.00627943 0,0003651 

270 134,50 28377.00 0 0,48 0,00000000 0.0003651 



Calculo do Ql do t recho Metodo Nivel e Mira (Faixa externa tr i lha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

271 135,00 28370,00 -1 0,96 0,00156986 0,0014605 

272 135,50 28363,00 1 1,44 0,00156986 0,0032862 

273 136,00 28355,00 2 1,44 0,00627943 0,0032862 

274 136,50 28350,00 3 0,8 0,01412873 0,0010143 

275 137,00 28342,00 6 1,28 0,05651491 0,0025965 

276 137,50 28340,00 -2 0 0,00627943 0,0000000 

277 138,00 28335,00 -7 -0,48 0,07692308 0.0003651 

278 138,50 28328,00 -1 -0.16 0.00156986 0,0000406 

279 139,00 28321,00 3 0.48 0,01412873 0,0003651 

280 139,50 28315,00 2 -0,32 0,00627943 0,0001623 

281 140,00 28310,00 1 0.16 0,00156986 0,0000406 

282 140,50 28304,00 2 0,48 0.00627943 0.0003651 

283 141.00 28300,00 -4 -0,32 0,02511774 0,0001623 

284 141,50 28295,00 -5 -0,96 0.03924647 0,0014605 

285 142,00 28286,00 4 -0,16 0.02511774 0,0000406 

286 142,50 28281,00 3 -0.32 0.01412873 0,0001623 

287 143,00 28276,00 -3 -0.48 0.01412873 0.0003651 

288 143,50 28270,00 -3 0.16 0,01412873 0,0000406 

289 144.00 28263,00 0 0.64 0,00000000 0,0006491 

290 144,50 28256,00 3 0,8 0,01412873 0,0010143 

291 145,00 28250,00 4 0,96 0,02511774 0,0014605 

292 145,50 28245,00 1 0.96 0.00156986 0,0014605 

293 146,00 28241,00 -1 0,96 0.00156986 0,0014605 

294 146,50 28235,00 0 0.96 0,00000000 0,0014605 

295 147,00 28231,00 -1 0.48 0.00156986 0,0003651 

296 147,50 28225,00 3 0,8 0,01412873 0,0010143 

297 148,00 28220,00 4 0,8 0,02511774 0,0010143 

298 148,50 28218,00 -2 -0,64 0,00627943 0.0006491 

299 149,00 28213.00 -1 -1.12 0.00156986 0,0019880 

300 149,50 28209,00 0 -1,44 0.00000000 0.0032862 

301 150,00 28205,00 -6 -1,6 0,05651491 0,0040571 

302 150,50 28200,00 -7 -0,64 0,07692308 0,0006491 

303 151,00 28191,00 1 0,96 0,00156986 0,0014605 

304 151,50 28184,00 7 1,92 0,07692308 0,0058422 

305 152,00 28178,00 11 2,24 0.18995290 0.0079518 

306 152,50 28175,00 4 2.08 0.02511774 0.0068564 

307 153,00 28176,00 -7 0,48 0,07692308 0,0003651 

308 153,50 28170,00 -4 0,32 0,02511774 0,0001623 

309 154,00 28167,00 0 -0,64 0,00000000 0,0006491 

310 154,50 28161,00 3 0,32 0,01412873 0,0001623 

311 155,00 28158,00 2 0,16 0,00627943 0,0000406 

312 155,50 28155,00 -3 0.96 0,01412873 0,0014605 

313 156,00 28151,00 2 0,64 0,00627943 0,0006491 

314 156,50 28146,00 5 1,6 0.03924647 0,0040571 

315 157,00 28146,00 -1 -0,32 0,00156986 0,0001623 

316 157,50 28142,00 -2 0,48 0,00627943 0,0003651 

317 158,00 28140,00 1 0.64 0,00156986 0,0006491 

318 158,50 28136,00 -1 0,48 0.00156986 0.0003651 

319 159,00 28135,00 -1 0 0.00156986 0,0000000 

320 159,50 28129,00 7 1,6 0,07692308 0,0040571 

321 160,00 28129,00 1 0,8 0,00156986 0,0010143 

322 160,50 28129,00 -5 0,32 0,03924647 0,0001623 

323 161,00 28124,00 3 1,76 0,01412873 0,0049090 

324 161,50 28124,00 2 0.96 0.00627943 0,0014605 



Calculo do Ql do t recho Metodo Nivel e Mira (Faixa externa tr i lha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

325 162,00 28122,00 0 0,32 0,00000000 0,0001623 

326 162,50 28121,00 5 0,32 0,03924647 0,0001623 

327 163,00 28120,00 1 -0,16 0,00156986 0,0000406 

328 163,50 28123,00 -8 -1,92 0,10047096 0,0058422 

329 164,00 28119,00 -3 -0,32 0,01412873 0,0001623 

330 164,50 28117,00 -1 -0,48 0,00156986 0,0003651 

331 165,00 28115,00 -1 -0,16 0,00156986 0,0000406 

332 165,50 28110,00 9 1.12 0,12715856 0,0019880 

333 166,00 28110,00 4 1,76 0.02511774 0,0049090 

334 166,50 28112,00 -6 0,8 0,05651491 0.0010143 

335 167,00 28109,00 -1 1,12 0,00156986 0,0019880 

336 167,50 28108,00 4 1,12 0,02511774 0,0019880 

337 168,00 28107,00 5 0,16 0,03924647 0,0000406 

338 168,50 28108,00 0 -0,16 0,00000000 0,0000406 

339 169,00 28110,00 -5 -0.16 0,03924647 0,0000406 

340 169,50 28108,00 -3 -0.48 0,01412873 0,0003651 

341 170,00 28108,00 -1 -1,12 0,00156986 0.0019880 

342 170,50 28105,00 5 -0,48 0,03924647 0,0003651 

343 171,00 28105,00 2 0,8 0,00627943 0,0010143 

344 171,50 28107,00 -8 0,64 0,10047096 0,0006491 

345 172,00 28104,00 -3 1,6 0,01412873 0,0040571 

346 172,50 28101,00 12 2,56 0,22605965 0,0103861 

347 173,00 28100,00 12 2,72 0.22605965 0,0117249 

348 173,50 28107,00 -3 0 0,01412873 0,0000000 

349 174,00 28108,00 -6 0.64 0.05651491 0,0006491 

350 174,50 28110,00 -1 -0,32 0.00156986 0,0001623 

351 175,00 28110,00 -3 -1,12 0,01412873 0,0019880 

352 175,50 28112,00 -1 -2,08 0.00156986 0,0068564 

353 176,00 28109,00 6 2.4 0.05651491 0,0091284 

354 176,50 28113,00 -2 1,76 0.00627943 0.0049090 

355 177,00 28114,00 -8 1,76 0,10047096 0,0049090 

356 177,50 28112,00 15 2,72 0,35321821 0,0117249 

357 178,00 28111,00 21 3,04 0,69230769 0,0146460 

358 178,50 28126,00 -11 -1,28 0,18995290 0,0025965 

359 179,00 28129,00 -16 -1,28 0,40188383 0,0025965 

360 179,50 28129,00 -3 -0,96 0,01412873 0,0014605 

361 180,00 28131,00 2 -1,6 0,00627943 0,0040571 

362 180,50 28129,00 8 -0,64 0,10047096 0,0006491 

363 181,00 28135,00 -1 0,32 0,00156986 0,0001623 

364 181,50 28137,00 -5 0,8 0,03924647 0,0010143 

365 182,00 28138,00 2 0,64 0,00627943 0,0006491 

366 182,50 28140,00 3 1,12 0.01412873 0,0019880 

367 183,00 28143,00 2 0,48 0,00627943 0,0003651 

368 183,50 28146,00 -1 0,96 0,00156986 0,0014605 

369 184,00 28150,00 -1 0,64 0,00156986 0,0006491 

370 184,50 28151,00 4 0,8 0,02511774 0,0010143 

371 185,00 28156,00 1 0,16 0,00156986 0,0000406 

372 185,50 28160,00 -2 0,16 0,00627943 0.0000406 

373 186,00 28163,00 -1 0 0,00156986 0,0000000 

374 186,50 28167,00 -1 -0.16 0.00156986 0.0000406 

375 187,00 28169,00 3 0,32 0,01412873 0,0001623 

376 187,50 28173,00 1 0,48 0,00156986 0,0003651 

377 188,00 28178,00 -4 0 0,02511774 0,0000000 

378 188,50 28180,00 2 0.32 0.00627943 0,0001623 



Calculo do Ql do t recho Metodo Nivel e Mira (Faixa externa tr i lha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

379 189,00 28183,00 5 1,44 0,03924647 0,0032862 

380 189,50 28189,00 -2 0 0,00627943 0,0000000 

381 190,00 28193,00 -4 0,48 0,02511774 0,0003651 

382 190,50 28196,00 5 0,8 0,03924647 0,0010143 

383 191,00 28199,00 4 1.6 0,02511774 0,0040571 

384 191,50 28208,00 -4 0,8 0,02511774 0,0010143 

385 192,00 28209,00 0 2,72 0,00000000 0,0117249 

386 192,50 28216,00 4 1,44 0,02511774 0,0032862 

387 193,00 28219,00 9 1,12 0,12715856 0,0019880 

388 193,50 28228,00 6 0,16 0,05651491 0,0000406 

389 194,00 28238,00 -9 -1,44 0,12715856 0,0032862 

390 194,50 28246,00 -15 -2,72 0,35321821 0.0117249 

391 195,00 28248,00 0 -1,92 0,00000000 0,0058422 

392 195,50 28249.00 7 -0,16 0,07692308 0,0000406 

393 196,00 28258,00 -2 -0,8 0,00627943 0,0010143 

394 196,50 28259,00 -1 1,6 0,00156986 0,0040571 

395 197,00 28266,00 4 1,92 0,02511774 0,0058422 

396 197,50 28268,00 6 2,72 0,05651491 0,0117249 

397 198,00 28278,00 0 0,48 0,00000000 0,0003651 

398 198,50 28283,00 0 1,12 0.00000000 0,0019880 

399 199,00 28290,00 3 0,32 0,01412873 0,0001623 

400 199,50 28298,00 -3 -0,16 0,01412873 0,0000406 

401 200,00 28305,00 -5 -1.12 0.03924647 0,0019880 

402 200,50 28310,00 1 0,16 0,00156986 0,0000406 

403 201,00 28315.00 4 0,96 0,02511774 0,0014605 

404 201,50 28323,00 -1 0 0,00156986 0,0000000 

405 202,00 28329,00 0 0.8 0.00000000 0,0010143 

406 202,50 28335,00 6 1,6 0.05651491 0,0040571 

407 203,00 28343,00 -1 1.12 0,00156986 0,0019880 

408 203,50 28353,00 -6 -0,8 0.05651491 0,0010143 

409 204,00 28356,00 6 0,64 0,05651491 0,0006491 

410 204,50 28365,00 6 0,64 0,05651491 0,0006491 

411 205,00 28375,00 -8 -0,32 0,10047096 0,0001623 

412 205,50 28383,00 -8 0 0,10047096 0,0000000 

413 206,00 28386,00 8 1,6 0,10047096 0,0040571 

414 206,50 28393,00 10 0,8 0,15698587 0.0010143 

415 207,00 28405,00 -1 0 0,00156986 0.0000000 

416 207,50 28413,00 -4 0,48 0,02511774 0,0003651 

417 208,00 28423,00 -6 0,32 0,05651491 0,0001623 

418 208,50 28429,00 0 0,48 0,00000000 0,0003651 

419 209,00 28435,00 7 1,28 0,07692308 0,0025965 

420 209,50 28445,00 4 1,6 0,02511774 0,0040571 

421 210,00 28454,00 2 1,28 0,00627943 0,0025965 

422 210,50 28465,00 0 0,96 0.00000000 0.0014605 

423 211,00 28475.00 -1 1,92 0,00156986 0.0058422 

424 211,50 28485,00 -2 0 0,00627943 0,0000000 

425 212,00 28495,00 -2 -0,32 0,00627943 0.0001623 

426 212,50 28503,00 12 0,48 0,22605965 0,0003651 

427 213,00 28513,00 4 0,64 0,02511774 0,0006491 

428 213,50 28533,00 -20 -2,56 0,62794349 0,0103861 

429 214,00 28535,00 -2 0 0,00627943 0,0000000 

430 214,50 28543,00 12 1,12 0,22605965 0,0019880 

431 215,00 28555,00 0 0 0,00000000 0,0000000 

432 215,50 28565,00 -2 -1,6 0,00627943 0,0040571 



Calculo do Ql do t recho Metodo Nivel e Mira (Faixa externa tr i lha externa) 

i X y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

433 216,00 28575,00 0,16 0,01412873 0,0000406 

434 216,50 28585,00 2 -1,12 0,00627943 0,0019880 

435 217,00 28598,00 -14 -1,76 0,30769231 0,0049090 

436 217,50 28607,00 -11 -1,12 0,18995290 0,0019880 

437 218,00 28607,00 12 2,24 0,22605965 0,0079518 

438 218,50 28618,00 13 1,92 0.26530612 0.0058422 

439 219,00 28628,00 3 2,24 0,01412873 0,0079518 

440 219,50 28642,00 -3 1,12 0,01412873 0,0019880 

441 220,00 28652,00 -3 1.44 0,01412873 0,0032862 

442 220,50 28663,00 1 -0,32 0,00156986 0,0001623 

443 221,00 28673,00 -1 0,32 0,00156986 0,0001623 

444 221,50 28685,00 -1 0 0,00156986 0,0000000 

445 222,00 28693,00 4 1,28 0.02511774 0,0025965 

446 222,50 28706,00 3 0,8 0,01412873 0,0010143 

447 223,00 28717,00 1 0,32 0,00156986 0,0001623 

448 223,50 28730,00 -2 -0.8 0,00627943 0.0010143 

449 224,00 28742,00 -2 -0,96 0,00627943 0,0014605 

450 224,50 28752,00 -1 -0,96 0,00156986 0,0014605 

451 225,00 28765.00 -6 -0.64 0,05651491 0.0006491 

452 225,50 28773,00 -1 0.48 0,00156986 0,0003651 

453 226,00 28782,00 6 1,92 0.05651491 0,0058422 

454 226,50 28793,00 7 1,76 0.07692308 0,0049090 

455 227,00 28805,00 4 1.76 0.02511774 0,0049090 

456 227,50 28820,00 -1 0.8 0,00156986 0,0010143 

457 228,00 28832,00 -4 0,64 0,02511774 0,0006491 

458 228,50 28846,00 -3 0,16 0.01412873 0.0000406 

459 229,00 28855,00 2 1,28 0,00627943 0,0025965 

460 229,50 28869,00 3 0,32 0,01412873 0,0001623 

461 230,00 28880,00 6 0,96 0,05651491 0.0014605 

462 230,50 28895,00 4 0,96 0,02511774 0.0014605 

463 231,00 28911,00 -7 0,16 0,07692308 0.0000406 

464 231,50 28925,00 -9 0 0,12715856 0,0000000 

465 232,00 28935,00 5 0,8 0,03924647 0,0010143 

466 232,50 28946,00 10 1,92 0,15698587 0,0058422 

467 233,00 28964,00 2 0,32 0,00627943 0.0001623 

468 233,50 28977,00 -2 0,48 0.00627943 0,0003651 

469 234,00 28995,00 -2 -1,44 0,00627943 0,0032862 

470 234,50 29006,00 0 -0,32 0,00000000 0,0001623 

471 235,00 29024,00 -7 -2,4 0.07692308 0.0091284 

472 235,50 29035,00 -8 -0,48 0,10047096 0,0003651 

473 236,00 29046,00 7 0 0,07692308 0,0000000 

474 236,50 29056,00 10 1.6 0,15698587 0.0040571 

475 237,00 29075,00 -1 0,16 0,00156986 0,0000406 

476 237,50 29087,00 -3 0,96 0,01412873 0,0014605 

477 238,00 29103,00 -4 0,64 0.02511774 0,0006491 

478 238,50 29115,00 2 1,28 0,00627943 0,0025965 

479 239,00 29127,00 5 1,12 0,03924647 0,0019880 

480 239,50 29145,00 0 0 0,00000000 0.0000000 

481 240,00 29156,00 7 0.48 0,07692308 0,0003651 

482 240,50 29175,00 0 -0,32 0,00000000 0,0001623 

483 241,00 29192,00 -13 -1,92 0,26530612 0,0058422 

484 241,50 29205,00 -7 -2,4 0,07692308 0.0091284 

485 242,00 29215,00 7 0,32 0,07692308 0,0001623 

486 242,50 29228,00 6 0,16 0.05651491 0,0000406 



94 

Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa tr i lha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

487 243,00 29245,00 -7 0.16 0,07692308 0.0000406 

488 243.50 29257,00 1 0.96 0,00156986 0,0014605 

489 244,00 29268,00 10 2,56 0.15698587 0,0103861 

490 244,50 29287,00 -1 0,8 0,00156986 0,0010143 

491 245,00 29301,00 -6 0,48 0,05651491 0,0003651 

492 245,50 29316,00 2 0,96 0,00627943 0,0014605 

493 246,00 29328,00 9 0.96 0,12715856 0,0014605 

494 246,50 29347,00 -1 -0,32 0,00156986 0,0001623 

495 247,00 29364,00 -7 -0,64 0,07692308 0,0006491 

496 247,50 29377,00 -2 0 0,00627943 0,0000000 

497 248,00 29393,00 2 -0,96 0,00627943 0,0014605 

498 248,50 29405,00 4 -0,64 0,02511774 0,0006491 

499 249,00 29424,00 -2 -0,96 0,00627943 0,0014605 

500 249,50 29437,00 -5 -0,48 0,03924647 0,0003651 

501 250,00 29453,00 -4 -0,96 0,02511774 0.0014605 

502 250,50 29464,00 4 0.32 0.02511774 0,0001623 

503 251,00 29478,00 4 0,32 0,02511774 0,0001623 

504 251.50 29495,00 -3 0 0,01412873 0,0000000 

505 252,00 29507,00 1 0,16 0,00156986 0,0000406 

506 252,50 29523,00 2 0,48 0,00627943 0.0003651 

507 253,00 29537,00 -1 -0.32 0.00156986 0,0001623 

508 253,50 29553,00 -5 -1,12 0,03924647 0,0019880 

509 254,00 29566,00 1 0 0,00156986 0,0000000 

510 254,50 29578,00 5 0,16 0,03924647 0,0000406 

511 255,00 29596,00 -5 -0,16 0,03924647 0,0000406 

512 255,50 29608,00 -1 0,8 0,00156986 0,0010143 

513 256,00 29621,00 4 1.28 0,02511774 0,0025965 

514 256,50 29637,00 2 0.8 0.00627943 0.0010143 

515 257,00 29650,00 5 0.96 0,03924647 0,0014605 

516 257,50 29668,00 -2 0.8 0,00627943 0,0010143 

517 258,00 29684.00 -5 -0,96 0.03924647 0,0014605 

518 258,50 29697,00 2 -0.48 0,00627943 0,0003651 

519 259,00 29713,00 3 -0,8 0,01412873 0.0010143 

520 259,50 29728,00 -5 -1,28 0,03924647 0.0025965 

521 260,00 29745,00 -7 -1,12 0,07692308 0.0019880 

522 260,50 29754,00 4 0,16 0.02511774 0.0000406 

523 261,00 29770,00 3 -0,32 0,01412873 0,0001623 

524 261,50 29784.00 1 0 0.00156986 0,0000000 

525 262,00 29798,00 -1 0,32 0,00156986 0,0001623 

526 262,50 29815,00 -5 0 0,03924647 0.0000000 

527 263,00 29825,00 3 0,48 0,01412873 0.0003651 

528 263,50 29841,00 3 0,16 0,01412873 0,0000406 

529 264,00 29855.00 0 -0,32 0,00000000 0,0001623 

530 264,50 29870,00 0 0,16 0,00000000 0,0000406 

531 265.00 29885,00 -2 1,28 0.00627943 0,0025965 

532 265,50 29899,00 -4 0,96 0,02511774 0.0014605 

533 266,00 29913,00 2 1,44 0,00627943 0,0032862 

534 266.50 29924,00 14 1,92 0,30769231 0.0058422 

535 267.00 29943,00 6 0,32 0,05651491 0,0001623 

536 267,50 29963,00 -8 -1,76 0,10047096 0,0049090 

537 268,00 29979,00 -10 -2.88 0,15698587 0,0131448 

538 268,50 29994,00 -7 -3,2 0,07692308 0,0162282 

539 269,00 30005,00 -1 -2.56 0.00156986 0,0103861 

540 269,50 30018,00 -1 -0.8 0,00156986 0,0010143 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa tr i lha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

541 270,00 30030,00 0 0,8 0,00000000 0.0010143 

542 270,50 30041,00 6 1,28 0,05651491 0,0025965 

543 271,00 30055,00 8 2.4 0.10047096 0,0091284 

544 271,50 30070,00 3 1.28 0,01412873 0,0025965 

545 272,00 30088,00 -10 -0,64 0.15698587 0,0006491 

546 272,50 30102,00 -3 -1,28 0,01412873 0,0025965 

547 273,00 30111,00 9 -0,32 0,12715856 0,0001623 

548 273,50 30131,00 -6 -2,72 0,05651491 0,0117249 

549 274,00 30143,00 -9 -2,24 0,12715856 0,0079518 

550 274,50 30154,00 2 -0,8 0,00627943 0,0010143 

551 275,00 30166,00 1 -0,16 0,00156986 0,0000406 

552 275,50 30179,00 -2 -0,64 0,00627943 0,0006491 

553 276,00 30190,00 1 0,96 0.00156986 0,0014605 

554 276,50 30202,00 4 0,8 0,02511774 0,0010143 

555 277,00 30215,00 3 0,48 0.01412873 0.0003651 

556 277,50 30229,00 -1 -0,32 0,00156986 0,0001623 

557 278,00 30243,00 -5 -0,48 0,03924647 0,0003651 

558 278,50 30255,00 -2 -0.64 0,00627943 0,0006491 

559 279,00 30266,00 1 -0.16 0,00156986 0,0000406 

560 279,50 30279,00 1 0.16 0,00156986 0,0000406 

561 280.00 30290,00 2 0,48 0,00627943 0,0003651 

562 280,50 30304,00 0 -0,16 0,00000000 0,0000406 

563 281,00 30316,00 2 0 0,00627943 0,0000000 

564 281,50 30329,00 0 -0,8 0.00000000 0,0010143 

565 282,00 30344,00 -8 -1,76 0,10047096 0,0049090 

566 282,50 30354,00 -2 -1.44 0,00627943 0,0032862 

567 283,00 30364,00 3 -0.16 0,01412873 0,0000406 

568 283,50 30377,00 -2 -0,64 0,00627943 0,0006491 

569 284,00 30387,00 -1 -0,32 0,00156986 0,0001623 

570 284.50 30398,00 4 0,48 0,02511774 0.0003651 

571 285,00 30409,00 3 0 0,01412873 0.0000000 

572 285,50 30423,00 -5 -1.12 0.03924647 0.0019880 

573 286.00 30434,00 -4 -0,8 0,02511774 0,0010143 

574 286,50 30443,00 1 -0,16 0,00156986 0,0000406 

575 287,00 30455,00 -1 -0,48 0,00156986 0,0003651 

576 287,50 30464,00 1 0 0.00156986 0,0000000 

577 288,00 30475,00 3 0,48 0.01412873 0,0003651 

578 288,50 30486,00 1 0.32 0.00156986 0,0001623 

579 289,00 30498,00 -2 -0.48 0,00627943 0,0003651 

580 289,50 30509,00 -2 -0,64 0.00627943 0,0006491 

581 290,00 30519,00 0 -0,8 0,00000000 0,0010143 

582 290.50 30530,00 -1 -0.96 0.00156986 0.0014605 

583 291,00 30540,00 -2 -1,12 0,00627943 0,0019880 

584 291,50 30550,00 -1 -0,96 0,00156986 0,0014605 

585 292,00 30559,00 1 -0,16 0,00156986 0,0000406 

586 292,50 30569,00 -1 -0.16 0.00156986 0,0000406 

587 293,00 30579,00 -3 -0.16 0.01412873 0,0000406 

588 293,50 30587.00 3 0.32 0,01412873 0,0001623 

589 294,00 30596,00 5 0.32 0,03924647 0.0001623 

590 294,50 30608,00 -2 -0,48 0,00627943 0.0003651 

591 295,00 30618,00 -4 -0,96 0,02511774 0,0014605 

592 295,50 30627,00 -2 -0,96 0,00627943 0,0014605 

593 296,00 30636,00 0 -0,96 0,00000000 0.0014605 

594 296,50 30644,00 0 -0.64 0,00000000 0,0006491 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa tr i lha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

595 297,00 30654,00 -3 -0,96 0,01412873 0,0014605 

596 297,50 30661,00 1 -0,16 0,00156986 0,0000406 

597 298,00 30669,00 4 -0,32 0,02511774 0,0001623 

598 298,50 30679,00 -3 -0,8 0,01412873 0,0010143 

599 299,00 30688,00 -4 -0,8 0,02511774 0,0010143 

600 299,50 30694,00 0 0,16 0,00000000 0,0000406 

601 300,00 30703,00 -1 -0,16 0,00156986 0,0000406 

602 300,50 30709,00 3 0.64 0,01412873 0,0006491 

603 301,00 30717,00 4 0,96 0,02511774 0,0014605 

604 301,50 30727,00 -1 0,32 0.00156986 0,0001623 

605 302,00 30735,00 0 0,16 0,00000000 0,0000406 

606 302,50 30744,00 0 -0,64 0,00000000 0,0006491 

607 303,00 30753,00 -3 -0,32 0,01412873 0,0001623 

608 303,50 30761,00 -1 0 0,00156986 0,0000000 

609 304,00 30768,00 -2 0,8 0,00627943 0,0010143 

610 304,50 30777,00 2 0 0,00627943 0,0000000 

611 305,00 30781,00 11 1,44 0,18995290 0,0032862 

612 305,50 30795,00 1 -0,48 0,00156986 0,0003651 

613 306,00 30805,00 -10 -1,76 0.15698587 0.0049090 

614 306,50 30814,00 -6 -2,4 0,05651491 0,0091284 

615 307,00 30819,00 1 -1,12 0,00156986 0,0019880 

616 307,50 30827,00 -2 -1.44 0,00627943 0,0032862 

617 308,00 30834,00 -4 -0,32 0,02511774 0,0001623 

618 308,50 30838,00 5 1,12 0,03924647 0,0019880 

619 309,00 30845,00 8 1,28 0.10047096 0,0025965 

620 309,50 30854,00 1 0 0,00156986 0,0000000 

621 310,00 30864,00 -5 -0,96 0.03924647 0,0014605 

622 310,50 30871,00 -4 -0,64 0,02511774 0,0006491 

623 311,00 30878,00 -3 -1.28 0,01412873 0,0025965 

624 311,50 30884,00 -2 -0,64 0,00627943 0,0006491 

625 312,00 30889,00 4 -0,16 0,02511774 0,0000406 

626 312,50 30895,00 4 0,48 0,02511774 0,0003651 

627 313,00 30904,00 0 -0,16 0,00000000 0,0000406 

628 313,50 30910,00 -2 0.32 0,00627943 0,0001623 

629 314,00 30919,00 -5 -0,8 0,03924647 0,0010143 

630 314,50 30923,00 0 -0,32 0,00000000 0,0001623 

631 315,00 30929,00 5 -0,48 0,03924647 0,0003651 

632 315,50 30936,00 0 -0.32 0,00000000 0,0001623 

633 316,00 30944,00 -4 -0,64 0,02511774 0,0006491 

634 316,50 30949.00 -2 -0.32 0,00627943 0,0001623 

635 317,00 30955,00 0 -0,96 0,00000000 0,0014605 

636 317,50 30960,00 3 -0.8 0.01412873 0,0010143 

637 318,00 30966,00 0 0,00000000 

638 318,50 30974,00 -7 0.07692308 

639 319,00 30977,00 -2 0,00627943 

640 319,50 30981,00 

641 320,00 30986,00 VA^o VA 2 , 5 

4,88 0,97 

Ql 40,32 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

1 0,00 31995.00 

2 0.50 31985.00 

3 1,00 31973.00 -2 0.00627943 

4 1.50 31959.00 6 0.05651491 

5 2.00 31949.00 0 0,00000000 

6 2,50 31939.00 -5 -1,28 0,03924647 0,0025965 

7 3,00 31925,00 -1 -0,16 0,00156986 0,0000406 

8 3.50 31914.00 0 -0,8 0,00000000 0,0010143 

9 4.00 31900,00 0 -0,32 0,00000000 0,0001623 

10 4,50 31889,00 0 -0,64 0,00000000 0,0006491 

11 5.00 31875.00 0 0.48 0,00000000 0,0003651 

12 5,50 31864,00 0 -0,64 0,00000000 0,0006491 

13 6,00 31850.00 0 0,16 0.00000000 0,0000406 

14 6,50 31839,00 0 -0,48 0,00000000 0,0003651 

15 7,00 31825 00 -1 -0,16 0,00156986 0.0000406 

16 7.50 31814.00 -2 -0,64 0,00627943 0,0006491 

17 8.00 31799.00 2 0,16 0.00627943 0,0000406 

18 8.50 31787.00 0 -0.48 0,00000000 0.0003651 

19 9,00 31775,00 -2 -0.64 0,00627943 0,0006491 

20 9,50 31760,00 2 -0,8 0,00627943 0,0010143 

21 10,00 31749,00 -2 -0,8 0.00627943 0,0010143 

22 10,50 31735.00 -3 -0.96 0,01412873 0.0014605 

23 11,00 31721.00 -3 -0,48 0,01412873 0.0003651 

24 11,50 31707,00 0 0 0,00000000 0,0000000 

25 12.00 31690.00 6 0,8 0,05651491 0.0010143 

26 12,50 31679,00 1 0,16 0,00156986 0,0000406 

27 13,00 31665,00 -1 0.64 0.00156986 0.0006491 

28 13,50 31652.00 0 0,32 0,00000000 0,0001623 

29 14,00 31639.00 -3 -0,32 0,01412873 0,0001623 

30 14.50 31625.00 1 -0,96 0,00156986 0,0014605 

31 15,00 31610,00 4 -0,32 0,02511774 0,0001623 

32 15,50 31599,00 -4 -0,64 0.02511774 0.0006491 

33 16,00 31585,00 -6 -0,64 0,05651491 0,0006491 

34 16,50 31569.00 0 0.16 0.00000000 0,0000406 

35 17,00 31554.00 6 0,32 0.05651491 0.0001623 

36 17,50 31539.00 5 0.32 0,03924647 0,0001623 

37 18.00 31529.00 -4 -0,32 0.02511774 0.0001623 

38 18,50 31514.00 -4 -0,48 0,02511774 0,0003651 

39 19.00 31500,00 -1 -0,64 0.00156986 0,0006491 

40 19.50 31485.00 1 -0,32 0,00156986 0,0001623 

41 20,00 31470.00 0 -0,32 0,00000000 0,0001623 

42 20,50 31457.00 -2 0 0,00627943 0,0000000 

43 21,00 31440,00 4 0,64 0,02511774 0,0006491 

44 21,50 31427.00 2 0.8 0.00627943 0,0010143 

45 22.00 31414,00 -3 0 0,01412873 0,0000000 

46 22,50 31399.00 -1 -0,16 0,00156986 0,0000406 

47 23,00 31385.00 3 -0,16 0.01412873 0,0000406 

48 23,50 31370,00 2 -0.16 0,00627943 0,0000406 

49 24,00 31359.00 -6 -1,12 0.05651491 0.0019880 

50 24.50 31343,00 -4 -0,8 0,02511774 0.0010143 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

51 25,00 31327.00 4 -0,16 0,02511774 0,0000406 

52 25,50 31312.00 3 0,16 0,01412873 0,0000406 

53 26,00 31299.00 -4 -0,8 0,02511774 0,0010143 

54 26,50 31284.00 -2 0 0.00627943 0,0000000 

55 27,00 31267,00 5 0.48 0,03924647 0,0003651 

56 27.50 31254.00 -1 -0.32 0,00156986 0,0001623 

57 28,00 31240.00 -4 -0.64 0,02511774 0,0006491 

58 28,50 31223.00 2 0,48 0,00627943 0,0003651 

59 29.00 31209,00 1 0.32 0,00156986 0,0001623 

60 29.50 31194.00 -1 0,32 0.00156986 0,0001623 

61 30,00 31179.00 1 0,8 0.00156986 0,0010143 

62 30,50 31164.00 2 0,48 0.00627943 0,0003651 

63 31,00 31150,00 2 -0,32 0,00627943 0,0001623 

64 31.50 31136,00 1 -0,32 0,00156986 0,0001623 

65 32,00 31123.00 -5 -0,48 0,03924647 0,0003651 

66 32.50 31109.00 -7 -0.96 0,07692308 0,0014605 

67 33,00 31091.00 2 0,16 0,00627943 0,0000406 

68 33.50 31075.00 8 0.64 0.10047096 0.0006491 

69 34,00 31061.00 2 0,64 0,00627943 0,0006491 

70 34.50 31049.00 -4 -0,8 0,02511774 0,0010143 

71 35,00 31033,00 -1 0,32 0,00156986 0,0001623 

72 35.50 31019.00 1 -0,32 0.00156986 0,0001623 

73 36.00 31004,00 -5 -0.64 0,03924647 0.0006491 

74 36,50 30990.00 -2 -0.64 0,00627943 0,0006491 

75 37,00 30970,00 9 1.44 0,12715856 0,0032862 

76 37.50 30959.00 1 0.48 0,00156986 0,0003651 

77 38,00 30945.00 -5 -0,16 0,03924647 0,0000406 

78 38.50 30929.00 1 0,32 0,00156986 0.0001623 

79 39,00 30915.00 3 -0,16 0,01412873 0,0000406 

80 39.50 30900 00 -1 -0.8 0.00156986 0,0010143 

81 40,00 30888.00 -5 -0,96 0.03924647 0,0014605 

82 40,50 30870.00 -1 0.64 0.00156986 0,0006491 

83 41,00 30856,00 1 0,32 0,00156986 0,0001623 

84 41,50 30839,00 3 1.28 0.01412873 0,0025965 

85 42,00 30825.00 5 0,8 0,03924647 0,0010143 

86 42.50 30811.00 2 1,12 0,00627943 0,0019880 

87 43,00 30799.00 -2 -0,48 0,00627943 0,0003651 

88 43.50 30785.00 -4 -0,64 0,02511774 0.0006491 

89 44,00 30771.00 -2 -0.96 0,00627943 0,0014605 

90 44,50 30755.00 0 -1.6 0.00000000 0,0040571 

91 45,00 30741.00 -1 -0,32 0,00156986 0,0001623 

92 45,50 30725.00 2 0.96 0.00627943 0,0014605 

93 46,00 30710.00 -4 0.8 0,02511774 0,0010143 

94 46,50 30697.00 0 0,32 0,00000000 0,0001623 

95 47.00 30675.00 17 2,4 0.45368917 0,0091284 

96 47,50 30669.00 -1 0,32 0.00156986 0.0001623 

97 48.00 30657.00 -14 -0,8 0,30769231 0,0010143 

98 48.50 30640.00 -1 -0.48 0,00156986 0,0003651 

99 49.00 30625 00 6 -0.16 0,05651491 0,0000406 

100 49.50 30610.00 4 -0,8 0,02511774 0,0010143 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 
101 50,00 30599.00 -6 -0,64 0,05651491 0,0006491 

102 50,50 30584,00 -6 0 0,05651491 0,0000000 

103 51.00 30567.00 5 -0.16 0.03924647 0,0000406 

104 51,50 30552,00 5 0,48 0,03924647 0,0003651 

105 52,00 30540,00 -2 -0,96 0,00627943 0,0014605 

106 52,50 30525.00 -5 -0,32 0,03924647 0.0001623 

107 53,00 30511,00 0 0 0,00000000 0,0000000 

108 53,50 30493.00 3 0,48 0.01412873 0,0003651 

109 54,00 30482.00 -4 -0.48 0,02511774 0,0003651 

110 54,50 30464.00 3 0,64 0,01412873 0,0006491 

111 55,00 30449.00 6 0.32 0.05651491 0,0001623 

112 55.50 30438.00 -3 -0,16 0,01412873 0,0000406 

113 56,00 30422 00 -3 -0,32 0,01412873 0,0001623 

114 56.50 30409.00 -5 0,15 0.03924647 0,0000406 

115 57.00 30392.00 2 0 0,00627943 0,0000000 

116 57,50 30375.00 8 1,12 0.10047096 0,0019880 

117 58,00 30364.00 1 0,32 0.00156986 0,0001623 

118 58,50 30349.00 -3 0,48 0,01412873 0,0003651 

119 59,00 30337.00 -2 -0,32 0,00627943 0,0001623 

120 59,50 30320.00 1 0,16 0,00156986 0,0000406 

121 60,00 30308,00 0 -0,96 0,00000000 0,0014605 

122 60,50 30292.00 -1 -0,16 0.00156986 0.0000406 

123 61,00 30279.00 -1 -0,64 0,00156986 0,0006491 

124 61,50 30263.00 1 0 0,00156986 0.0000000 

125 62.00 30249.00 0 -0.48 0,00000000 0,0003651 

126 62.50 30235.00 -2 0,16 0,00627943 0,0000406 

127 63.00 30219.00 0 -0,16 0,00000000 0,0000406 

128 63.50 30205.00 0 -0.32 0.00000000 0.0001623 

129 64,00 30189.00 4 0,32 0,02511774 0,0001623 

130 64.50 30175.00 0 0.96 0,00000000 0.0014605 

131 65.00 30163.00 -8 0 0.10047096 0,0000000 

132 65,50 30145,00 2 0,48 0,00627943 0,0003651 

133 66,00 30129.00 12 0.16 0,22605965 0,0000406 

134 66.50 30117.00 2 0.64 0,00627943 0,0006491 

135 67,00 30107,00 -11 -0,64 0,18995290 0,0006491 

136 67.50 30091.00 -11 0 0,18995290 0.0000000 

137 68.00 30074.00 8 0.64 0,10047096 0,0006491 

138 68,50 30054,00 18 2.08 0,50863422 0,0068564 

139 69,00 30049,00 -5 -0,96 0.03924647 0.0014605 

140 69,50 30035,00 -9 0,32 0,12715856 0,0001623 

141 70,00 30019.00 3 0.96 0,01412873 0,0014605 

142 70.50 30007.00 -4 1.12 0.02511774 0,0019880 

143 71.00 29992.00 0 1.12 0,00000000 0,0019880 

144 71,50 29975.00 10 1.92 0,15698587 0,0058422 

145 72.00 29965.00 9 0 0.12715856 0.0000000 

146 72.50 29953.00 -8 -0.96 0,10047096 0,0014605 

147 73,00 29947,00 -16 -1,92 0,40188383 0.0058422 

148 73.50 29923.00 2 -0,16 0.00627943 0,0000406 

149 74,00 29913.00 2 -2,56 0,00627943 0,0103861 

150 74,50 29895.00 8 -0,16 0,10047096 0.0000406 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 
151 75,00 29881,00 4 0,64 0,02511774 0,0006491 

152 75,50 29875.00 -20 -1.28 0,62794349 0,0025965 

153 76,00 29853.00 -1 -0,96 0,00156986 0,0014605 

154 76.50 29835,00 18 0,96 0,50863422 0.0014605 

155 77,00 29824.00 0 0 0,00000000 0,0000000 

156 77,50 29813.00 -14 -1.76 0,30769231 0.0049090 

157 78.00 29795.00 -3 0,16 0.01412873 0.0000406 

158 78,50 29777.00 12 -0.16 0,22605965 0,0000406 

159 79.00 29763.00 3 -0,64 0.01412873 0.0006491 

160 79.50 29753.00 -13 -1,12 0 26530612 0,0019880 

161 80,00 29734.00 -5 0 0.03924647 0,0000000 

162 80.50 29716.00 8 1.28 0,10047096 0,0025965 

163 81,00 29700,00 9 0,32 0,12715856 0,0001623 

164 81,50 29687,00 -3 0,32 0.01412873 0,0001623 

165 82,00 29675.00 -5 0,32 0,03924647 0,0001623 

166 82,50 29655,00 2 1,12 0,00627943 0,0019880 

167 83,00 29645.00 -2 -1,44 0,00627943 0,0032862 

168 83,50 29625.00 4 0,48 0,02511774 0,0003651 

169 84,00 29613.00 2 -0,64 0,00627943 0,0006491 

170 84,50 29599.00 -8 -0,48 0,10047096 0,0003651 

171 85,00 29583.00 0 -0,96 0,00000000 0,0014605 

172 85.50 29565.00 4 0.8 0,02511774 0.0010143 

173 86,00 29553.00 -3 -0,8 0,01412873 0,0010143 

174 86,50 29535,00 0 1,28 0,00000000 0,0025965 

175 87.00 29520.00 3 1.6 0,01412873 0.0040571 

176 87,50 29505.00 1 1.28 0,00156986 0.0025965 

177 88,00 29490.00 5 0 0,03924647 0,0000000 

178 88.50 29476.00 4 0,96 0,02511774 0,0014605 

179 89,00 29465,00 -5 -0,96 0,03924647 0,0014605 

180 89.50 29451.00 -11 -1.12 0.18995290 0.0019880 

181 90,00 29435,00 0 -1,6 0,00000000 0,0040571 

182 90,50 29415,00 10 0.8 0,15698587 0,0010143 

183 91.00 29405,00 0 -0.32 0.00000000 0,0001623 

184 91,50 29389,00 -8 0,48 0,10047096 0,0003651 

185 92,00 29375,00 0 0,96 0,00000000 0,0014605 

186 92,50 29355,00 11 1,92 0,18995290 0,0058422 

187 93,00 29345,00 1 0 0,00156986 0.0000000 

188 93.50 29332,00 -4 -0.32 0.02511774 0.0001623 

189 94,00 29316.00 0 0.32 0,00000000 0.0001623 

190 94.50 29305 00 -3 -0,48 0,01412873 0,0003651 

191 95,00 29287.00 -1 -0.48 0.00156986 0.0003651 

192 95,50 29275.00 0 0 0,00000000 0.0000000 

193 96.00 29257 00 5 1,6 0.03924647 0,0040571 

194 96,50 29245.00 1 0,16 0,00156986 0,0000406 

195 97,00 29232,00 -2 0.48 0,00627943 0,0003651 

196 97,50 29216.00 5 0,32 0,03924647 0,0001623 

197 98,00 29205.00 -3 -1,28 0,01412873 0,0025965 

198 98,50 29192.00 -6 -0,64 0.05651491 0,0006491 

199 99,00 29175,00 2 0.16 0.00627943 0,0000406 

200 99,50 29162,00 -5 0,48 0,03924647 0,0003651 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

201 100,00 29147 00 4 1,44 0.0251 1774 0,0032862 

202 100,50 29127.00 14 3,2 0,30769231 0,0162282 

203 101,00 29123.00 -4 0,32 0,02511774 0,0001623 

204 101,50 29106.00 2 0,96 0,00627943 0.0014605 

205 102,00 29095,00 2 -0,16 0.00627943 0,0000406 

206 102,50 29087,00 -12 -1,76 0,22605965 0.0049090 

207 103,00 29069.00 0 -0.96 0.00000000 0.0014605 

208 103,50 29056,00 2 0,64 0,00627943 0,0006491 

209 104,00 29043.00 -1 -0.48 0.00156986 0,0003651 

210 104,50 29027,00 7 1,6 0,07692308 0,0040571 

211 105,00 29016.00 4 1,44 0,02511774 0.0032862 

212 105,50 29005.00 -6 0 0,05651491 0,0000000 

213 106,00 28993.00 -1 -0,64 0,00156986 0,0006491 

214 106.50 28977.00 5 0,64 0,03924647 0,0006491 

215 107,00 28969.00 -4 -0,96 0,02511774 0,0014605 

216 107,50 28954.00 -5 0,43 0.03924647 0.0003651 

217 108,00 28941,00 2 0 0,00627943 0,0000000 

218 108,50 28926.00 7 1,28 0.07692308 0,0025965 

219 109,00 28915.00 6 0,32 0,05651491 0,0001623 

220 109,50 28905.00 -7 0,32 0.07692308 0,0001623 

221 110,00 28895.00 -8 -0,64 0,10047096 0,0006491 

222 110,50 28877.00 6 1,12 0,05651491 0.0019880 

223 111.00 28867.00 4 0,32 0.02511774 0.0001623 

224 111,50 28855.00 -1 0,16 0,00156986 0,0000406 

225 112.00 28843 00 1 0.32 0,00156986 0.0001623 

226 112,50 28832.00 1 0,48 0,00156986 0,0003651 

227 113.00 28820.00 -1 -0.32 0,00156986 0.0001623 

228 113,50 28810,00 -5 -0,32 0,03924647 0,0001623 

229 114,00 28796,00 0 0 0,00000000 0,0000000 

230 114,50 28783.00 5 0.64 0,03924647 0,0006491 

231 115,00 28772,00 3 0,8 0,01412873 0,0010143 

232 115.50 28761.00 -2 0,8 0,00627943 0,0010143 

233 116,00 28751.00 -3 0,64 0,01412873 0,0006491 

234 116,50 28737.00 4 1.44 0.02511774 0,0032862 

235 117,00 28727.00 4 0,64 0,02511774 0,0006491 

236 117.50 28717.00 -1 0,16 0.00156986 0,0000406 

237 118.00 28707.00 0 -0,48 0,00000000 0,0003651 

238 118,50 28696.00 0 0,16 0,00000000 0.0000406 

239 119.00 28687.00 -4 -0.64 0.02511774 0.0006491 

240 119,50 28675.00 -4 0 0,02511774 0,0000000 

241 120,00 28663.00 3 0,96 0.01412873 0,0014605 

242 120,50 28650.00 8 1,6 0,10047096 0.0040571 

243 121,00 28642 00 2 0.64 0.00627943 0.0006491 

244 121,50 28633.00 -1 0,48 0,00156986 0,0003651 

245 122,00 28623 00 -1 0,32 0.00156986 0,0001623 

246 122,50 28615.00 -5 -0.32 0,03924647 0.0001623 

247 123,00 28603.00 -1 0,16 0,00156986 0,0000406 

248 123,50 28592.00 4 0,8 0.02511774 0.0010143 

249 124,00 28582,00 4 1,12 0,02511774 0,0019880 

250 124.50 28573.00 3 0.64 0.01412873 0.0006491 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

[fCG/ BIBLIOTBCA/ BC 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

251 125.00 28565.00 -1 0 0,00156986 0,0000000 

252 125,50 28557.00 -3 -0.48 0,01412873 0,0003651 

253 126,00 28547.00 -2 -0,16 0.00627943 0.0000406 

254 126,50 28538.00 -4 -0,48 0,02511774 0,0003651 

255 127.00 28527.00 1 0,32 0.00156986 0.0001623 

256 127,50 28515.00 9 1,6 0,12715856 0,0040571 

257 128,00 28508.00 2 0.64 0.00627943 0,0006491 

258 128,50 28501.00 -4 0,32 0,02511774 0,0001623 

259 129,00 28491.00 1 0,64 0.00156986 0,0006491 

260 129.50 28483,00 -2 0,64 0.00627943 0,0006491 

261 130,00 28475.00 -2 0,32 0,00627943 0,0001623 

262 130.50 28463.00 5 1,28 0,03924647 0.0025965 

263 131,00 28457.00 4 1.12 0,02511774 0,0019880 

264 131.50 28448.00 4 1.28 0,02511774 0,0025965 

265 132,00 28443.00 -3 0,32 0,01412873 0,0001623 

266 132.50 28437.00 -6 -0.32 0,05651491 0.0001623 

267 133,00 28426.00 4 0,48 0,02511774 0,0003651 

268 133,50 28420.00 2 0 0,00627943 0.0000000 

269 134,00 28413.00 -3 -0.16 0,01412873 0,0000406 

270 134.50 28405.00 2 0.96 0,00627943 0.0014605 

271 135,00 28397.00 2 1,6 0,00627943 0,0040571 

272 135,50 28392 00 -2 0,8 0,00627943 0,0010143 

273 136.00 28383.00 4 1.76 0,02511774 0,0049090 

274 136,50 28377.00 5 1,44 0,03924647 0,0032862 

275 137.00 28373.00 0 0,32 0.00000000 0.0001623 

276 137,50 28367.00 0 0 0,00000000 0,0000000 

277 138,00 28363.00 -3 -0,8 0.01412873 0,0010143 

278 138,50 28357.00 -4 -1,12 0,02511774 0,0019880 

279 139.00 28350,00 0 -0,64 0.00000000 0,0006491 

280 139,50 28343.00 0 0,16 0,00000000 0,0000406 

281 140,00 28337,00 0 0 0,00000000 0,0000000 

282 140.50 28329.00 4 0,96 0,02511774 0,0014605 

283 141,00 28324.00 3 0,8 0,01412873 0,0010143 

284 141.50 28319 00 -2 -0,96 0.00627943 0.0014605 

285 142,00 28314,00 -3 -1,44 0.01412873 0,0032862 

286 142.50 28307.00 1 -1.28 0.00156986 0.0025965 

287 143,00 28301.00 -6 0.96 0,05651491 0,0014605 

288 143,50 28296.00 -9 -1,12 0.12715856 0.0019880 

289 144,00 28282.00 6 1.76 0.05651491 0,0049090 

290 144,50 28276.00 11 2,24 0.18995290 0,0079518 

291 145,00 28269.00 5 2,4 0.03924647 0,0091284 

292 145,50 28267.00 -2 1,44 0,00627943 0,0032862 

293 146,00 28261.00 -1 1.6 0.00156986 0,0040571 

294 146.50 28256.00 1 0,64 0,00156986 0,0006491 

295 147,00 28252.00 -1 0.64 0.00156986 0,0006491 

296 147,50 28246.00 0 0,96 0,00000000 0,0014605 

297 148,00 28242.00 2 1,12 0.00627943 0,0019880 

298 148,50 28236.00 6 0,96 0,05651491 0,0014605 

299 149,00 28234,00 3 0 0,01412873 0,0000000 

300 149,50 28232.00 -4 -0.48 0.02511774 0.0003651 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

301 150,00 28229.00 -7 -1,28 0,07692308 0,0025965 

302 150,50 28224 00 -4 -1.12 0,02511774 0.0019880 

303 151,00 28217,00 4 -0,32 0,02511774 0,0001623 

304 151,50 28212.00 4 0.32 0.02511774 0,0001623 

305 152,00 28209,00 -2 0,48 0,00627943 0,0003651 

306 152,50 28204.00 0 1,12 0,00000000 0,0019880 

307 153,00 28199.00 3 1,28 0,01412873 0,0025965 

308 153,50 28196,00 1 0.64 0,00156986 0,0006491 

309 154,00 28192,00 1 0,64 0,00156986 0,0006491 

310 154,50 28189,00 0 0,48 0,00000000 0,0003651 

311 155.00 28186.00 -1 0.48 0.00156986 0,0003651 

312 155,50 28182 00 1 0,48 0,00156986 0,0003651 

313 156.00 28179.00 0 0,48 0,00000000 0,0003651 

314 156,50 28176,00 1 0,16 0,00156986 0,0000406 

315 157.00 28172.00 3 0,64 0.01412873 0,0006491 

316 157,50 28171,00 -1 0 0,00156986 0,0000000 

317 158.00 28168 00 -3 -0.32 0,01412873 0,0001623 

318 158,50 28165,00 0 -0,32 0,00000000 0,0001623 

319 159,00 28161 00 2 0,16 0,00627943 0.0000406 

320 159,50 28159,00 -1 0 0,00156986 0.0000000 

321 160,00 28156.00 -2 0,8 0.00627943 0,0010143 

322 160.50 28152.00 2 1.44 0,00627943 0,0032862 

323 161,00 28149.00 4 1,76 0,02511774 0,0049090 

324 161,50 28147.00 4 1,44 0,02511774 0.0032862 

325 162,00 28146,00 2 1,12 0,00627943 0,0019880 

326 162,50 28146.00 -1 0.48 0,00156986 0,0003651 

327 163,00 28145,00 -2 0 0.00627943 0,0000000 

328 163.50 28144,00 -2 -0.32 0.00627943 0,0001623 

329 164,00 28142.00 0 -0.16 0.00000000 0,0000406 

330 164,50 28140.00 2 -0,32 0.00627943 0.0001623 

331 165,00 28139.00 1 0.16 0.00156986 0.0000406 

332 165,50 28138.00 0 0.48 0,00000000 0,0003651 

333 166,00 28137.00 -3 0,32 0.01412873 0,0001623 

334 166,50 28136.00 -1 0,16 0,00156986 0,0000406 

335 167.00 28132.00 7 1.28 0,07692308 0.0025965 

336 167,50 28133.00 2 0,48 0,00627943 0,0003651 

337 168.00 28134.00 -5 -0.16 0.03924647 0,0000406 

338 168,50 28132.00 1 0,16 0,00156986 0,0000406 

339 169,00 28131.00 2 0,48 0,00627943 0,0003651 

340 169,50 28132.00 -3 -0,48 0.01412873 0,0003651 

341 170,00 28130.00 -1 0,48 0,00156986 0,0003651 

342 170,50 28129,00 3 1,12 0,01412873 0.0019880 

343 171,00 28128,00 3 1.28 0,01412873 0,0025965 

344 171,50 28129,00 1 1,12 0.00156986 0.0019880 

345 172,00 28129,00 1 1,6 0,00156986 0,0040571 

346 172.50 28130.00 1 0,96 0.00156986 0,0014605 

347 173,00 28131.00 1 0.64 0,00156986 0,0006491 

348 173.50 28132.00 2 0.32 0.00627943 0,0001623 

349 174.00 28134.00 -1 -0.16 0.00156986 0,0000406 

350 174.50 28136.00 -3 -0,64 0.01412873 0.0006491 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

351 175,00 28136.00 0 0 0,00000000 0,0000000 

352 175.50 28137.00 0 0.48 0,00000000 0,0003651 

353 176,00 28138,00 -1 0.48 0,00156986 0,0003651 

354 176,50 28138.00 3 0,8 0,01412873 0,0010143 

355 177,00 28139.00 6 0,96 0,05651491 0,0014605 

356 177,50 28142.00 1 0.64 0,00156986 0,0006491 

357 178.00 28146 00 -6 -0,16 0,05651491 0,0000406 

358 178,50 28147.00 -4 0 0,02511774 0,0000000 

359 179,00 28147.00 4 0,32 0,02511774 0,0001623 

360 179,50 28148.00 5 0,64 0,03924647 0,0006491 

361 180,00 28152.00 -1 0 0,00156986 0,0000000 

362 180,50 28154,00 -2 0.64 0,00627943 0,0006491 

363 181.00 28156.00 1 0.64 0,00156986 0,0006491 

364 181,50 28158.00 0 0,48 0,00000000 0,0003651 

365 182,00 28161.00 0 0,32 0,00000000 0,0001623 

366 182,50 28162,00 3 0,8 0,01412873 0.0010143 

367 183,00 28166,00 1 0,64 0,00156986 0,0006491 

368 183,50 28169.00 0 0,64 0,00000000 0,0006491 

369 184,00 28172.00 -1 0.64 0,00156986 0.0006491 

370 184,50 28176,00 -1 0,48 0,00156986 0,0003651 

371 185,00 28177,00 4 0.8 0,02511774 0.0010143 

372 185,50 28182.00 2 0.48 0,00627943 0.0003651 

373 186,00 28186.00 -1 -0.16 0,00156986 0.0000406 

374 186,50 28190.00 -1 -0,32 0.00156986 0,0001623 

375 187,00 28194.00 -1 -0,16 0,00156986 0,0000406 

376 187.50 28197.00 -2 -0,16 0,00627943 0,0000406 

377 188.00 28201 00 -2 -0,16 0 00627943 0,0000406 

378 188,50 28202,00 4 0,16 0.0251 1774 0,0000406 

379 189,00 28206.00 5 1,44 0,03924647 0,0032862 

380 189.50 28211.00 -1 0,96 0.00156986 0,0014605 

381 190,00 28216.00 -7 0,64 0,07692308 0,0006491 

382 190.50 28219.00 4 0,8 0,02511774 0,0010143 

383 191,00 28219.00 12 2,4 0,22605965 0.0091284 

384 191,50 28231.00 -4 -0,32 0,02511774 0,0001623 

385 192.00 28234.00 -7 0,32 0.07692308 0.0001623 

386 192,50 28239.00 4 0 0.02511774 0,0000000 

387 193,00 28242.00 4 0,32 0.0251 1774 0,0001623 

388 193.50 28251.00 -4 -1,76 0,02511774 0,0049090 

389 194,00 28254,00 -4 0,32 0,02511774 0,0001623 

390 194,50 28259.00 0 -0.32 0.00000000 0,0001623 

391 195.00 28262.00 2 0,64 0.00627943 0,0006491 

392 195,50 28267.00 4 0 0,02511774 0,0000000 

393 196,00 28272.00 0 0,96 0,00000000 0,0014605 

394 196,50 28279.00 -2 0,32 0.00627943 0.0001623 

395 197,00 28282.00 0 0,96 0,00000000 0.0014605 

396 197,50 28289.00 0 0,16 0,00000000 0,0000406 

397 198,00 28292.00 4 1.12 0.02511774 0.0019880 

398 198,50 28299.00 2 0,48 0,00627943 0,0003651 

399 199.00 28306.00 -3 0,64 0,01412873 0.0006491 

400 199.50 28311.00 1 0,32 0,00156986 0.0001623 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 
401 200,00 28317.00 1 0,96 0,00156986 0,0014605 

402 200,50 28324,00 0 0 0,00000000 0,0000000 

403 201,00 28329.00 1 1,28 0.00156986 0,0025965 

404 201,50 28337.00 1 0,64 0.00156986 0,0006491 

405 202,00 28342.00 1 0,8 0,00156986 0,0010143 

406 202,50 28351.00 2 0,16 0,00627943 0,0000406 

407 203,00 28356.00 2 0.96 0.00627943 0,0014605 

408 203,50 28367.00 -5 -0,48 0,03924647 0,0003651 

409 204,00 28372,00 -2 0.64 0,00627943 0,0006491 

410 204,50 28378.00 5 0.32 0.03924647 0,0001623 

411 205,00 28386.00 2 0.8 0,00627943 0,0010143 

412 205,50 28394 00 1 0.32 0,00156986 0,0001623 

413 206,00 28402,00 -2 0,8 0,00627943 0,0010143 

414 206,50 28411,00 -2 0,32 0,00627943 0,0001623 

415 207.00 28416,00 4 0,8 0,02511774 0,0010143 

416 207,50 28426.00 1 0,16 0,00156986 0,0000406 

417 208,00 28434.00 0 0,48 0.00000000 0,0003651 

418 208,50 28442,00 1 0,8 0,00156986 0,0010143 

419 209,00 28452.00 -3 0.64 0,01412873 0,0006491 

420 209,50 28459,00 1 0,8 0,00156986 0,0010143 

421 210,00 28467.00 5 1,44 0.03924647 0,0032862 

422 210,50 28477.00 2 1,12 0,00627943 0,0019880 

423 211.00 28487.00 0 0.8 0,00000000 0,0010143 

424 211,50 28497.00 0 0.8 0.00000000 0,0010143 

425 212,00 28507,00 0 0,32 0,00000000 0,0001623 

426 212.50 28517,00 0 -0.32 0,00000000 0,0001623 

427 213.00 28527,00 0 -0,16 0,00000000 0,0000406 

428 213,50 28537.00 0 -0,16 0.00000000 0.0000406 

429 214.00 28547 00 -2 -0,16 0,00627943 0,0000406 

430 214,50 28557,00 -1 -0,16 0,00156986 0,0000406 

431 215.00 28565.00 3 0,96 0,01412873 0,0014605 

432 215,50 28576,00 1 0,48 0,00156986 0,0003651 

433 216,00 28586.00 -1 0,64 0,00156986 0,0006491 

434 216.50 28596.00 3 1,12 0,01412873 0,0019880 

435 217.00 28606,00 2 0,96 0,00627943 0,0014605 

436 217,50 28619.00 -3 -0,16 0,01412873 0,0000406 

437 218,00 28628,00 2 0.32 0,00627943 0,0001623 

438 218,50 28639,00 2 0 0,00627943 0,0000000 

439 219,00 28652,00 -4 -0,96 0,02511774 0,0014605 

440 219,50 28661.00 -1 0 0,00156986 0.0000000 

441 220,00 28672.00 0 0,16 0,00000000 0,0000406 

442 220,50 28682.00 -1 0,16 0,00156986 0,0000406 

443 221,00 28692 00 4 1.12 0,02511774 0,0019880 

444 221,50 28702.00 4 1,6 0,02511774 0,0040571 

445 222,00 28716.00 -3 0.16 0,01412873 0,0000406 

446 222,50 28726.00 2 0,64 0,00627943 0,0006491 

447 223,00 28737.00 4 0.64 0,02511774 0.0006491 

448 223,50 28752.00 -6 -1,28 0,05651491 0,0025965 

449 224,00 28762.00 -3 -0.96 0,01412873 0,0014605 

450 224.50 28772.00 4 0.16 0.0251 1 774 0.0000406 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

451 225,00 28784.00 -2 0 0.00627943 0,0000000 

452 225,50 28796.00 -4 -0,16 0,02511774 0,0000406 

453 226.00 28804.00 5 1.28 0.03924647 0,0025965 

454 226,50 28816.00 6 1,28 0,05651491 0,0025965 

455 227,00 28829,00 0 0,96 0.00000000 0,0014605 

456 227,50 28842.00 -4 0,32 0,02511774 0,0001623 

457 228,00 28854.00 -1 0,64 0.00156986 0,0006491 

458 228,50 28864.00 6 1,6 0,05651491 0,0040571 

459 229,00 28878.00 0 0,96 0,00000000 0,0014605 

460 229,50 28892.00 -4 0,64 0,02511774 0,0006491 

461 230,00 28902,00 8 1,6 0,10047096 0,0040571 

462 230,50 28916.00 6 1,28 0.05651491 0.0025965 

463 231,00 28934,00 -7 -0,32 0,07692308 0,0001623 

464 231,50 28946.00 -4 0,32 0,02511774 0,0001623 

465 232,00 28959.00 2 0.48 0,00627943 0,0003651 

466 232,50 28972.00 4 0 0.02511774 0,0000000 

467 233.00 28986.00 3 0 0,01412873 0,0000000 

468 233,50 29002.00 -3 -0,48 0,01412873 0,0003651 

469 234,00 29016.00 -4 -0.64 0,02511774 0.0006491 

470 234,50 29029.00 0 0.32 0,00000000 0,0001623 

471 235,00 29042.00 -1 0 0,00156986 0,0000000 

472 235,50 29056.00 -1 -0.32 0.00156986 0,0001623 

473 236,00 29067.00 9 1.12 0,12715856 0,0019880 

474 236.50 29082.00 4 1.28 0,02511774 0.0025965 

475 237,00 29101,00 -11 -0.16 0,18995290 0,0000406 

476 237.50 29112.00 -3 0.96 0,01412873 0.0014605 

477 238,00 29124.00 9 1,92 0,12715856 0,0058422 

478 238,50 29139.00 6 0,48 0,05651491 0,0003651 

479 239.00 29156.00 0 0,64 0.00000000 0,0006491 

480 239,50 29172.00 -1 1,12 0,00156986 0.0019880 

481 240,00 29188.00 -6 0 0,05651491 0,0000000 

482 240,50 29204,00 -2 -0,64 0,00627943 0,0006491 

483 241,00 29214.00 10 0.8 0,15698587 0,0010143 

484 241,50 29234.00 0 -0,8 0.00000000 0,0010143 

485 242,00 29250.00 -6 -1,28 0.05651491 0,0025965 

486 242.50 29264.00 0 -0.8 0,00000000 0,0010143 

487 243,00 29280.00 -3 -0,32 0,01412873 0,0001623 

488 243.50 29294.00 -4 -0,8 0,02511774 0.0010143 

489 244,00 29307.00 1 0,32 0,00156986 0,0001623 

490 244.50 29320.00 8 1.12 0,10047096 0,0019880 

491 245,00 29335.00 6 0,64 0,05651491 0,0006491 

492 245,50 29354.00 -6 -0.32 0.05651491 0,0001623 

493 246,00 29369.00 -6 -0.32 0.05651491 0,0001623 

494 246,50 29382.00 0 0 0,00000000 0,0000000 

495 247.00 29397.00 1 -0.32 0.00156986 0.0001623 

496 247,50 29410.00 4 0,16 0,02511774 0,0000406 

497 248,00 29426,00 2 0,64 0,00627943 0,0006491 

498 248.50 29442.00 -2 -0,16 0.00627943 0,0000406 

499 249,00 29457,00 -2 0.32 0.00627943 0,0001623 

500 249.50 29472.00 0 -0.48 0.00000000 0,0003651 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

501 250,00 29486.00 -1 -0.64 0,00156986 0,0006491 

502 250,50 29502.00 2 -0,8 0,00627943 0,0010143 

503 251,00 29514.00 2 0 0,00627943 0,0000000 

504 251,50 29534,00 -8 -1.44 0,10047096 0.0032862 

505 252,00 29544.00 -1 -0,16 0,00156986 0,0000406 

506 252,50 29558 00 4 -0,48 0,02511774 0.0003651 

507 253,00 29573,00 0 0 0,00000000 0,0000000 

508 253,50 29586,00 1 0,32 0.00156986 0,0001623 

509 254,00 29602,00 -4 0,64 0,02511774 0,0006491 

510 254,50 29615.00 0 0.16 0,00000000 0,0000406 

511 255,00 29627,00 8 1,28 0,10047096 0,0025965 

512 255,50 29644.00 1 0,32 0,00156986 0,0001623 

513 256,00 29660.00 -6 -0,16 0.05651491 0.0000406 

514 256,50 29674.00 0 0,16 0,00000000 0,0000406 

515 257,00 29687 00 3 0.48 0,01412873 0.0003651 

516 257,50 29704 00 -1 -0,8 0,00156986 0.0010143 

517 258,00 29717.00 0 0 0,00000000 0,0000000 

518 258.50 29733 00 0 0,32 0,00000000 0,0001623 

519 259,00 29747.00 -1 0 0,00156986 0,0000000 

520 259,50 29762.00 -1 -0.32 0,00156986 0.0001623 

521 260,00 29776.00 3 0,32 0,01412873 0,0001623 

522 260,50 29790.00 2 0,16 0,00627943 0,0000406 

523 261,00 29808.00 -5 0.64 0,03924647 0.0006491 

524 261,50 29820.00 0 0.16 0,00000000 0.0000406 

525 262,00 29835.00 2 -0.16 0,00627943 0,0000406 

526 262,50 29850.00 -1 0 0,00156986 0,0000000 

527 263,00 29864.00 1 -0,16 0,00156986 0.0000406 

528 263,50 29879.00 -1 0 0,00156986 0,0000000 

529 264,00 29894.00 0 -0,64 0,00000000 0,0006491 

530 264,50 29907.00 2 0 0,00627943 0.0000000 

531 265,00 29924.00 -4 -0,48 0,02511774 0,0003651 

532 265,50 29937.00 -3 0,64 0.01412873 0.0006491 

533 266,00 29950.00 3 1,28 0,01412873 0,0025965 

534 266,50 29964.00 4 1,28 0,02511774 0,0025965 

535 267,00 29979.00 6 0,48 0,05651491 0,0003651 

536 267,50 29995.00 3 0,16 0,01412873 0,0000406 

537 268.00 30014.00 -7 -1,76 0.07692308 0.0049090 

538 268,50 30029,00 -9 -1.92 0,12715856 0,0058422 

539 269,00 30042.00 -3 -1.28 0.01412873 0,0025965 

540 269,50 30054.00 1 -0,64 0,00156986 0,0006491 

541 270,00 30067.00 4 0 0,02511774 0,0000000 

542 270,50 30080.00 6 1,28 0,05651491 0,0025965 

543 271,00 30096,00 0 0,64 0,00000000 0,0006491 

544 271,50 30112.00 -5 -0,32 0.03924647 0.0001623 

545 272,00 30125.00 0 -0.48 0,00000000 0,0003651 

546 272,50 30139,00 1 -0,96 0,00156986 0,0014605 

547 273,00 30154.00 -3 -1.76 0,01412873 0,0049090 

548 273,50 30167.00 -2 -1,44 0,00627943 0,0032862 

549 274.00 30180.00 -1 -1.28 0.00156986 0.0025965 

550 274,50 30193.00 -2 -0,8 0,00627943 0,0010143 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y soi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

551 275,00 30205.00 -1 -0.32 0,00156986 0,0001623 

552 275,50 30217.00 -1 0,32 0,00156986 0,0001623 

553 276,00 30229 00 3 0,64 0,01412873 0,0006491 

554 276,50 30240.00 6 1.28 0,05651491 0,0025965 

555 277,00 30256.00 -1 0,16 0.00156986 0,0000406 

556 277,50 30269,00 -3 -0,48 0,01412873 0,0003651 

557 278,00 30282,00 0 -0,32 0,00000000 0,0001623 

558 278,50 30295.00 -1 -0,96 0,00156986 0,0014605 

559 279,00 30308.00 -4 -1.12 0,02511774 0,0019880 

560 279,50 30320.00 0 -0,64 0,00000000 0,0006491 

561 280,00 30330.00 3 0,16 0,01412873 0,0000406 

562 280,50 30345.00 -1 -0.64 0.00156986 0,0006491 

563 281,00 30355.00 0 0 0.00000000 0,0000000 

564 281,50 30369.00 -1 -0,8 0,00156986 0,0010143 

565 282,00 30380.00 -1 -0,64 0,00156986 0,0006491 

566 282.50 30392.00 0 -0,8 0.00000000 0,0010143 

567 283,00 30404.00 -3 -0,48 0,01412873 0,0003651 

568 283,50 30415.00 -2 -0,8 0.00627943 0,0010143 

569 284,00 30425.00 3 0,48 0.01412873 0.0003651 

570 284.50 30436 00 3 0.48 0,01412873 0.0003651 

571 285,00 30449 00 -3 -0,16 0,01412873 0,0000406 

572 285,50 30460.00 0 -0,16 0,00000000 0,0000406 

573 286,00 30470.00 4 -0,16 0.02511774 0.0000406 

574 286,50 30484.00 -3 -0.96 0,01412873 0.0014605 

575 287.00 30495,00 -5 -1.28 0,03924647 0,0025965 

576 287,50 30505,00 -2 -0,48 0,00627943 0,0003651 

577 288,00 30515.00 2 -0.16 0,00627943 0,0000406 

578 288.50 30524,00 3 0,32 0,01412873 0.0001623 

579 289,00 30537.00 -1 -0,48 0,00156986 0,0003651 

580 289,50 30546.00 1 0,32 0,00156986 0,0001623 

581 290,00 30558 00 1 -0,32 0,00156986 0.0001623 

582 290.50 30569.00 -5 -1,28 0.03924647 0.0025965 

583 291,00 30580.00 -3 -1,6 0,01412873 0,0040571 

584 291,50 30587.00 4 -0,32 0,02511774 0,0001623 

585 292,00 30599.00 -3 -0.8 0.01412873 0,0010143 

586 292,50 30609.00 -5 -0,16 0,03924647 0,0000406 

587 293,00 30615.00 4 0,8 0,02511774 0,0010143 

588 293,50 30626.00 4 0,32 0,02511774 0.0001623 

589 294,00 30635.00 4 0.16 0,02511774 0,0000406 

590 294,50 30647.00 -2 -0,48 0,00627943 0,0003651 

591 295,00 30659.00 -9 -1,44 0,12715856 0,0032862 

592 295,50 30666,00 -1 -1,12 0,00156986 0,0019880 

593 296,00 30674.00 3 -0.32 0.01412873 0.0001623 

594 296.50 30684.00 -2 -1,12 0,00627943 0,0019880 

595 297,00 30692.00 0 -0,48 0,00000000 0,0003651 

596 297,50 30700,00 4 0,48 0,02511774 0,0003651 

597 298.00 30710,00 -2 -0,32 0.00627943 0,0001623 

598 298,50 30720.00 -6 -0.96 0.05651491 0.0014605 

599 299.00 30726.00 2 0,16 0,00627943 0,0000406 

600 299,50 30734.00 4 0 0,02511774 0,0000000 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa externa trilha interna) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

601 300,00 30744,00 -2 -0,16 0,00627943 0,0000406 

602 300,50 30752,00 -1 0,16 0,00156986 0,0000406 

603 301,00 30760,00 0 0,8 0,00000000 0,0010143 

604 301,50 30769,00 1 -0,32 0,00156986 0,0001623 

605 302,00 30776.00 3 -0,16 0,01412873 0,0000406 

606 302,50 30787,00 0 -0,96 0,00000000 0,0014605 

607 303,00 30795.00 -4 -0,48 0,02511774 0,0003651 

608 303,50 30805.00 -6 -0,96 0,05651491 0,0014605 

609 304,00 30810.00 -1 0,16 0,00156986 0,0000406 

610 304,50 30817.00 6 0.32 0,05651491 0,0001623 

611 305,00 30824.00 6 0,8 0,05651491 0,0010143 

612 305,50 30835.00 -1 -0,16 0,00156986 0,0000406 

613 306,00 30844.00 -4 -0,64 0,02511774 0,0006491 

614 306,50 30852.00 -3 -1,44 0,01412873 0,0032862 

615 307,00 30860 00 -2 -1,44 0,00627943 0.0032862 

616 307,50 30866.00 -1 -0,64 0.00156986 0,0006491 

617 308,00 30874.00 -3 -0,48 0,01412873 0,0003651 

618 308,50 30879.00 2 0,96 0.00627943 0.0014605 

619 309,00 30885.00 8 0,64 0,10047096 0,0006491 

620 309,50 30894.00 1 0 0.00156986 0,0000000 

621 310,00 30904.00 -3 -1,12 0,01412873 0,0019880 

622 310.50 30910.00 -4 -0,32 0,02511774 0,0001623 

523 311,00 30920.00 -8 -1,76 0.10047096 0,0049090 

624 311,50 30922,00 1 -0,32 0.00156986 0,0001623 

625 312,00 30928,00 8 0 0,10047096 0,0000000 

626 312,50 30935 00 2 0.48 0.00627943 0,0003651 

627 313.00 30944 00 -3 -0.48 0.01412873 0,0003651 

628 313,50 30950,00 -3 0 0,01412873 0.0000000 

629 314.00 30957 00 -1 -1.12 0.00156986 0,0019880 

630 314,50 30962 00 1 -0.32 0,00156986 0,0001623 

631 315,00 30969,00 -1 -0,48 0,00156986 0,0003651 

632 315.50 30975.00 -3 -0.32 0,01412873 0,0001623 

633 316,00 30980.00 3 -0,64 0,01412873 0,0006491 

634 316,50 30985.00 5 -0,48 0,03924647 0,0003651 

635 317.00 30994 00 -4 -0,96 0.02511774 0,0014605 

636 317.50 31000,00 -9 -1,12 0,12715856 0,0019880 

637 318.00 31004.00 -4 0,02511774 

638 318,50 31006.00 8 0,10047096 

639 319,00 31010,00 8 0,10047096 

640 319,50 31020,00 

641 320.00 31024,00 VA 1 i 0 
VA 2, 5 

4,28 0 79 

Ql 33,25 



Calculo do Ql do trecho Metodo Nivel e Mira (Faixa interna trilha interna) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i X y sb i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

1 0.00 32043,00 

2 0,50 32032.00 

3 1,00 32021.00 -1 0.00156986 

4 1,50 32009,00 1 0,00156986 

5 2.00 31998.00 -3 0.01412873 

6 2.50 31985.00 I -0.64 0.00156986 0.0006491 

7 3.00 31972.00 3 0 0,01412873 0.0000000 

8 3.50 31962,00 -5 -0.64 0,03924647 0,0006491 

9 4,00 31949,00 -3 -0.16 0,01412873 0,0000406 

10 4,50 31934,00 6 0,64 0,05651491 0.0006491 

11 5,00 31923,00 2 0,8 0,00627943 0.0010143 

12 5.50 31912,00 -2 -0,32 0,00627943 0.0001623 

13 6,00 31899.00 -1 0,32 0,00156986 0,0001623 

14 6.50 31888,00 2 -0,64 0,00627943 0,0006491 

15 7.00 31874.00 1 -0,32 0,00156986 0,0001623 

16 7,50 31866,00 -6 -1,76 0,05651491 0,0049090 

17 8,00 31850.00 -3 -0.8 0.01412873 0,0010143 

18 8,50 31838.00 2 -1.44 0.00627943 0,0032862 

19 9,00 31823,00 2 -0,8 0,00627943 0,0010143 

20 9,50 31812.00 -3 -0,96 0,01412873 0.0014605 

21 10,00 31798.00 -5 -0,32 0,03924647 0,0001623 

22 10,50 31783.00 -1 -0.32 0,00156986 0.0001623 

23 11,00 31768.00 6 0.48 0.05651491 0.0003651 

24 11,50 31753.00 5 0,96 0,03924647 0,0014605 

25 12.00 31744.00 -6 -0.48 0,05651491 0.0003651 

26 12.50 31728.00 2 0.16 0.00627943 0.0000406 

27 13,00 31714,00 5 0,64 0,03924647 0,0006491 

28 13.50 31701.00 -1 -0,32 0.00156986 0.0001623 

29 14,00 31689.00 -5 -1,12 0,03924647 0,0019880 

30 14.50 31673.00 4 0,32 0,02511774 0.0001623 

31 15.00 31659,00 3 0,32 0,01412873 0.0001623 

32 15,50 31649,00 -7 -0,8 0,07692308 0,0010143 

33 16,00 31632,00 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- ! 0,16 0,00156986 0.0000406 

34 16,50 31618,00 5 0,32 0,03924647 0,0001623 

35 17.00 31604.00 3 -0,16 0.01412873 0,0000406 

36 17,50 31592.00 -2 -0.32 0.00627943 0,0001623 

37 18,00 31579.00 -5 -0,16 0,03924647 0,0000406 

38 18,50 31564.00 -2 -0.8 0,00627943 0,0010143 

39 19.00 31549,00 4 -0.8 0,02511774 0,0010143 

40 19.50 31534.00 4 0 0.02511774 0,0000000 

41 20,00 31523.00 -6 -0,8 0,05651491 0,0010143 

42 20,50 31508.00 -7 -0,32 0.07692308 0,0001623 

43 21,00 31491.00 5 0.48 0.03924647 0.0003651 

44 21.50 31475.00 7 1,28 0,07692308 0.0025965 

45 22,00 31464.00 -2 -0,16 0,00627943 0.0000406 

46 22.50 31449,00 -2 0.64 0.00627943 0,0006491 

47 23,00 31435,00 3 0 0.01412873 0,0000000 

48 23,50 31421,00 0 -0.32 0.00000000 0,0001623 

49 24,00 31409.00 -4 -1,28 0,02511774 0,0025965 

50 24.50 31393.00 -3 -0.48 0.01412873 0.0003651 



Ca l c ul o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i i ha i nt er na)  

i  X zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy sbi l  sbi 2 . 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 

51 25. 00 3 1 3 7 9 . 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0006491 

5 2 25, 50 3 1 3 6 2 . 0 0 4 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0003651 

5 3 26, 00 3 1 3 4 9 0 0 0 - 0. 48 0 , 0 0 0 0 0 0 0 0 0 , 0003651 

5 4 26 , 50 3 1 3 3 5 . 0 0 - 3 - 0. 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

55 27 , 00 3 1 3 1 9 . 0 0 3 - 0. 16 0 , 0 1 4 1 2 8 7 3 0 . 0 0 0 0 4 0 6 

5 6 27 , 50 3 1 3 0 5 . 0 0 - 1 - 0. 48 0 . 0 0 1 5 6 9 8 6 0 , 0003651 

5 7 28, 00 3 1 2 9 2 . 0 0 - 7 - 1, 28 0 . 0 7 6 9 2 3 0 8 0 . 0 0 2 5 9 6 5 

5 8 28 , 50 3 1 2 7 4 . 0 0 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

5 9 29, 00 3 1 2 5 8 . 0 0 4 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

6 0 29 . 50 3 1 2 4 4 . 0 0 0 0, 48 0 . 0 0 0 0 0 0 0 0 0 , 0003651 

61 30. 00 3 1 2 2 8 . 0 0 1 0. 96 0 . 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

6 2 30. 50 3 1 2 1 4 . 0 0 4 1, 28 0. 0251 1 7 7 4 0 , 0 0 2 5 9 6 5 

6 3 31. 00 3 1 1 9 9 . 0 0 2 0. 64 0 . 0 0 6 2 7 9 4 3 0 , 0006491 

6 4 31. 50 3 1 1 8 8 . 0 0 - 5 - 0, 64 0 , 0 3 9 2 4 6 4 7 0 , 0006491 

6 5 32, 00 3 1 1 7 2 . 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

6 6 32, 50 3 1 1 5 7 . 0 0 2 - 0. 64 0 , 0 0 6 2 7 9 4 3 0 , 0006491 

6 7 33. 00 3 1 1 4 4 . 0 0 - 2 - 0. 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

6 8 33. 50 31 128. 00 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0003651 

6 9 34, 00 3 1 1 1 4 . 0 0 - 2 0. 32 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

7 0 34, 50 3 1 0 9 9 . 0 0 - 1 - 0. 32 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

71 35, 00 3 1 0 8 2 . 0 0 4 0. 32 0, 0251 1 7 7 4 0 , 0 0 0 1 6 2 3 

7 2 35, 50 3 1 0 6 9 . 0 0 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0006491 

73 36. 00 3 1 0 5 4 . 0 0 - 2 - 0. 16 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

74 36. 50 3 1 0 4 2 . 0 0 - 6 - 0. 32 0 , 0 5 6 5 1 4 9 1 0 . 0 0 0 1 6 2 3 

7 5 37. 00 3 1 0 2 4 . 0 0 4 0. 48 0 . 0 2 5 1 1 7 7 4 0 . 0003651 

7 6 37, 50 3 1 0 0 9 , 0 0 3 0, 32 0 . 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

7 7 38, 00 3 0 9 9 8 , 0 0 - 4 0, 8 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 0 1 4 3 

7 8 38, 50 3 0 9 7 9 , 0 0 3 2, 88 0 , 0 1 4 1 2 8 7 3 0 , 0 1 3 1 4 4 8 

7 9 39, 00 3 0 9 6 8 . 0 0 0 2. 24 0 . 0 0 0 0 0 0 0 0 0 , 0 0 7 9 5 1 8 

80 39. 50 3 0 9 5 2 . 0 0 7 2. 24 0 . 0 7 6 9 2 3 0 8 0 . 0 0 7 9 5 1 8 

81 40. 00 3 0 9 3 8 . 0 0 14 1, 76 0 , 3 0 7 6 9 2 3 1 0 . 0 0 4 9 0 9 0 

8 2 40. 50 3 0 9 3 2 . 0 0 - 4 - 0. 48 0 . 0 2 5 1 1 7 7 4 0 . 0003651 

83 41, 00 3 0 9 2 2 . 0 0 - 12 - 2. 24 0 . 2 2 6 0 5 9 6 5 0 . 0 0 7 9 5 1 8 

84 41, 50 3 0 9 0 8 . 0 0 - 6 - 2, 08 0 , 0 5 6 5 1 4 9 1 0 , 0 0 6 8 5 6 4 

8 5 42, 00 3 0 8 9 4 , 0 0 - 3 - 2. 08 0 , 0 1 4 1 2 8 7 3 0 , 0 0 6 8 5 6 4 

8 6 42 , 50 3 0 8 7 8 . 0 0 3 - 1. 92 0 , 0 1 4 1 2 8 7 3 0 . 0 0 5 8 4 2 2 

8 7 43 . 00 3 0 8 6 3 , 0 0 3 0 0 . 0 1 4 1 2 8 7 3 0 . 0 0 0 0 0 0 0 

88 43 . 50 3 0 8 5 1 . 0 0 - 1 0 0 , 0 0 1 5 6 9 8 6 0 . 0 0 0 0 0 0 0 

89 44, 00 3 0 8 3 5 , 0 0 - 1 - 0. 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

90 44, 50 3 0 8 2 3 , 0 0 - 1 - 0, 96 0 . 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

91 45, 00 3 0 8 0 6 . 0 0 3 0, 48 0 . 0 1 4 1 2 8 7 3 0 . 0003651 

9 2 45, 50 3 0 7 9 4 , 0 0 - 5 - 0. 8 0 . 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 

9 3 46. 00 3 0 7 8 0 . 0 0 - 8 - 0. 8 0 . 1 0 0 4 7 0 9 6 0 , 0 0 1 0 1 4 3 

9 4 46 . 50 3 0 7 6 0 . 0 0 11 1. 12 0 . 1 8 9 9 5 2 9 0 0 . 0 0 1 9 8 8 0 

9 5 47 . 00 3 0 7 4 6 , 0 0 8 0, 96 0 . 1 0 0 4 7 0 9 6 0 , 0 0 1 4 6 0 5 

9 6 47 , 50 3 0 7 3 7 . 0 0 - 10 - 2, 72 0 , 1 5 6 9 8 5 8 7 0 , 0 1 1 7 2 4 9 

9 7 48 , 00 3 0 7 2 0 . 0 0 - 2 - 2, 4 0 , 0 0 6 2 7 9 4 3 0 , 0 0 9 1 2 8 4 

9 8 48 , 50 3 0 7 0 4 . 0 0 4 - 1, 92 0. 0251 1 7 7 4 0 , 0 0 5 8 4 2 2 

9 9 49. 00 3 0 6 9 2 . 0 0 - 13 - 3. 36 0 . 2 6 5 3 0 6 1 2 0 . 0 1 7 8 9 1 6 

1 0 0 49. 50 3 0 6 7 5 . 0 0 - 15 - 3. 04 0 . 3 5 3 2 1 8 2 1 0 , 0 1 4 6 4 6 0 



Ca l c ul o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy sbi l  sbi 2. 5 sbi 1 * sbi 1 s bi 2 . 5* sbi 2 . 5 

101 50, 00 3 0 6 5 1 , 0 0 6 1, 28 0 , 0 5 6 5 1 4 9 1 0 , 0 0 2 5 9 6 5 

1 0 2 50. 50 3 0 6 3 1 , 0 0 16 2, 72 0 , 4 0 1 8 8 3 8 3 0 , 0 1 1 7 2 4 9 

103 51, 00 3 0 6 1 6 . 0 0 4 2, 4 0 . 0 2 5 1 1 7 7 4 0 . 0 0 9 1 2 8 4 

104 51, 50 3 0 6 0 3 , 0 0 - 2 2, 4 0 , 0 0 6 2 7 9 4 3 0 , 0 0 9 1 2 8 4 

105 52, 00 3 0 5 8 5 , 0 0 5 3, 04 0 . 0 3 9 2 4 6 4 7 0 , 0 1 4 6 4 6 0 

1 0 6 52, 50 3 0 5 7 3 , 0 0 0 0, 8 0 . 0 0 0 0 0 0 0 0 0 . 0 0 1 0 1 4 3 

107 53, 00 3 0 5 5 9 , 0 0 - 4 - 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0003651 

108 53, 50 3 0 5 4 3 , 0 0 1 - 0, 16 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 0 9 54, 00 3 0 5 2 9 , 0 0 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

1 1 0 54, 50 3 0 5 1 4 , 0 0 - 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

111 55, 00 3 0 5 0 0 , 0 0 - 2 - 0. 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

1 1 2 55, 50 3 0 4 8 4 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

1 1 3 56, 00 3 0 4 6 9 , 0 0 3 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

1 1 4 56, 50 3 0 4 5 3 . 0 0 4 0, 96 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 4 6 0 5 

1 1 5 57, 00 3 0 4 4 1 . 0 0 - 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

1 1 6 57, 50 3 0 4 2 6 . 0 0 - 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

1 1 7 58, 00 3 0 4 1 1 , 0 0 2 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0003651 

118 58, 50 3 0 3 9 8 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

119 59, 00 3 0 3 8 3 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 0 59, 50 3 0 3 6 8 , 0 0 3 0. 64 0 , 0 1 4 1 2 8 7 3 0 , 0006491 

121 60, 00 3 0 3 5 5 , 0 0 - 1 - 0. 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 2 2 60, 50 3 0 3 4 1 , 0 0 - 1 - 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

1 2 3 61, 00 3 0 3 2 6 . 0 0 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

1 2 4 61, 50 3 0 3 1 3 , 0 0 - 2 - 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0003651 

1 2 5 62, 00 3 0 2 9 9 , 0 0 - 6 - 0, 64 0 , 0 5 6 5 1 4 9 1 0 , 0006491 

1 2 6 62, 50 3 0 2 8 3 , 0 0 0 0. 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

1 2 7 63, 00 3 0 2 6 6 , 0 0 7 1, 44 0 , 0 7 6 9 2 3 0 8 0 , 0 0 3 2 8 6 2 

128 63, 50 3 0 2 5 3 . 0 0 3 1, 28 0 , 0 1 4 1 2 8 7 3 0 , 0 0 2 5 9 6 5 

1 2 9 64, 00 3 0 2 4 0 , 0 0 - 2 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0003651 

1 3 0 64, 50 3 0 2 2 6 . 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

131 65, 00 3 0 2 1 2 , 0 0 4 - 0, 16 0, 0251 1774 0 , 0 0 0 0 4 0 6 

1 3 2 65, 50 3 0 2 0 0 , 0 0 - 4 - 1, 6 0 , 0 2 5 1 1 7 7 4 0 , 0040571 

133 66. 00 3 0 1 8 8 , 0 0 - 10 - 1. 92 0 . 1 5 6 9 8 5 3 V 0 , 0 0 5 3 4 2 2 

134 66, 50 3 0 1 7 0 . 0 0 0 - 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

135 67 , 00 3 0 1 5 4 , 0 0 4 0. 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

136 67 , 50 3 0 1 4 0 . 0 0 1 0. 16 0 , 0 0 1 5 6 9 8 6 0 . 0 0 0 0 4 0 6 

1 3 7 68 , 00 3 0 1 2 4 , 0 0 1 0. 96 0 , 0 0 1 5 6 9 3 6 0 , 0 0 1 4 6 0 5 

138 68 , 50 3 0 1 1 1 , 0 0 1 0. 96 0 , 0 0 1 5 6 9 8 6 0 . 0 0 1 4 6 0 5 

1 3 9 69 , 00 3 0 0 9 5 , 0 0 3 0. 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

140 69, 50 3 0 0 8 3 , 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 3 6 0 , 0 0 0 0 4 0 6 

141 70, 00 3 0 0 6 9 , 0 0 - 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

1 4 2 70, 50 3 0 0 5 4 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0, 000. 5406 

143 71, 00 3 0 0 4 0 . 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

1 4 4 71, 50 3 0 0 2 3 , 0 0 8 1. 12 0 , 1 0 0 4 7 0 9 6 0 , 0 0 1 9 8 8 0 

145 72. 00 3 0 0 1 1. 00 1 0, 32 0 . 0 0 1 5 6 9 8 6 0, 000' , 623 

1 4 6 72, 50 3 0 0 0 0 , 0 0 - 7 - 0, 32 0 . 0 7 6 9 2 3 0 8 0 , 000 !  6 2 3 

1 4 7 73, 00 2 9 9 8 3 . 0 0 3 0, 16 0 , 0 1 4 1 2 8 7 2 0 , 0 0 0 0 4 0 6 

1 4 8 73, 50 2 9 9 7 0 , 0 0 1 - 0, 64 0 , 0 0 1 5 6 9 3 6 0 , 000 : 5491 

1 4 9 74, 00 2 9 9 5 8 , 0 0 - 4 - 1, 6 0 , 0 2 5 1 1 7 7 4 0 , 0040571 

1 5 0 74, 50 2 9 9 4 1 , 0 0 1 - 0, 8 0 , 0 0 1 5 6 9 3 6 |  0 , 00 ,  1 4 3 



Ca l c ul o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy sbi l  sbi 2 . 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 

151 75, 00 2 9 9 2 9 . 0 0 - 4 - 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0006491 

152 75, 50 2 9 9 1 3 . 0 0 - 2 - 0, 64 0 . 0 0 6 2 7 9 4 3 0 , 0006491 

1 5 3 76, 00 2 9 8 9 6 , 0 0 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

1 5 4 76, 50 2 9 8 8 3 , 0 0 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

1 5 5 77, 00 2 9 8 6 6 , 0 0 3 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

1 5 6 77, 50 2 9 8 5 4 , 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 5 7 78, 00 2 9 8 3 9 . 0 0 - 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

1 5 8 78, 50 2 9 8 2 4 . 0 0 0 - 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

1 5 9 79, 00 2 9 8 1 0 . 0 0 1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

1 6 0 79, 50 2 9 7 9 4 , 0 0 •  1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

161 80. 00 2 9 7 8 0 . 0 0 - 3 - 0. 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

162 80, 50 2 9 7 6 3 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

1 6 3 81, 00 2 9 7 4 7 . 0 0 4 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

164 81, 50 2 9 7 3 3 . 0 0 2 0, 96 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

1 6 5 82, 00 2 9 7 1 8 . 0 0 2 0, 48 0 . 0 0 6 2 7 9 4 3 0 , 0003651 

1 6 6 82, 50 2 9 7 0 5 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

1 6 7 83, 00 2 9 6 9 1 , 0 0 - 2 - 1, 12 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 9 8 8 0 

168 83. 50 2 9 6 7 7 , 0 0 - 4 - 0, 96 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 4 6 0 5 

1 6 9 84. 00 2 9 6 6 2 , 0 0 - 4 - 0, 8 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 0 1 4 3 

1 7 0 84, 50 2 9 6 4 5 , 0 0 - 1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

171 85, 00 2 9 6 2 9 , 0 0 5 - 0, 16 0 . 0 3 9 2 4 6 4 7 0 , 0 0 0 0 4 0 6 

1 7 2 85, 50 2 9 6 1 2 , 0 0 7 0, 64 0 , 0 7 6 9 2 3 0 8 0 , 0006491 

1 7 3 86, 00 2 9 6 0 1 , 0 0 - 5 - 0. 16 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 0 4 0 6 

1 7 4 86, 50 2 9 5 8 6 , 0 0 - 8 0, 16 0 , 1 0 0 4 7 0 9 6 0 , 0 0 0 0 4 0 6 

1 7 5 87, 00 2 9 5 6 8 , 0 0 2 0, 96 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

1 7 6 87, 50 2 9 5 5 2 . 0 0 6 1, 12 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 9 8 8 0 

1 7 7 88, 00 2 9 5 3 7 , 0 0 5 0. 8 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 

1 7 8 88. 50 2 9 5 2 4 , 0 0 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

179 89. 00 2 9 5 11, 00 - 3 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

1 8 0 89, 50 2 9 4 9 7 . 0 0 - 3 - 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

181 90, 00 2 9 4 8 2 . 0 0 - 1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0, 0C J 6491 

1 8 2 90, 50 2 9 4 6 7 . 0 0 0 - 0, 64 0 . 0 0 0 0 0 0 0 0 0, 01' 06491 

1 8 3 91, 00 2 9 4 5 2 , 0 0 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

1 8 4 91, 50 2 9 4 3 7 , 0 0 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

185 92. 00 2 9 4 2 3 , 0 0 - 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0CJ 6491 

1 8 6 92. 50 2 9 4 0 8 , 0 0 - 2 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0003651 

1 8 7 93, 00 2 9 3 9 3 . 0 0 2 0, 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

188 93, 50 2 9 3 7 7 . 0 0 7 1, 12 0 . 0 7 6 9 2 3 0 8 0, C> l  9 8 8 0 

1 8 9 94, 00 2 9 3 6 5 . 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0003651 

1 9 0 94, 50 2 9 3 5 3 , 0 0 - 5 - 0, 32 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 1 6 2 3 

191 95, 00 2 9 3 3 7 . 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

1 9 2 95, 50 2 9 3 2 4 . 0 0 1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

193 96, 00 2 9 3 0 9 . 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

1 9 4 96, 50 2 9 2 9 6 . 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

1 9 5 97, 00 2 9 2 8 1 , 0 0 - 2 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

1 9 6 97, 50 2 9 2 6 8 . 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

1 9 7 98, 00 2 9 2 5 1 . 0 0 4 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

198 98. 50 2 9 2 4 0 . 0 0 - 1 - 0, 48 0 . 0 0 1 5 6 9 8 6 0 , 0003651 

199 99, 00 2 9 2 2 5 . 0 0 - 2 0, 48 0 . 0 0 6 2 7 9 4 3 0 , 0003651 

2 0 0 99, 50 2 9 2 1 1 , 0 0 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 



Ca l c ul o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy sbi l  sbi 2 . 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 

201 100, 00 2 9 1 9 7 . 0 0 - 1 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

2 0 2 100, 50 2 9 1 8 5 , 0 0 - 2 - 0, 16 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 0 3 101 , 00 2 9 1 6 8 . 0 0 4 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
u_ 1 - 6 0 , 0 2 5 1 1 7 7 4 0 , 0040571 

2 0 4 101, 50 2 9 1 5 7 , 0 0 3 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

2 0 5 102. 00 2 9 1 4 3 , 0 0 0 0, 32 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

2 0 6 102. 50 2 9 1 3 2 . 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 0 7 103, 00 2 9 1 1 8 , 0 0 - 1 - 0, 32 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

2 0 8 103, 50 2 9 1 0 6 . 0 0 - 3 - 1, 12 0 . 0 1 4 1 2 8 7 3 0 , 0 0 1 9 8 8 0 

2 0 9 104, 00 2 9 0 9 2 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 0 104, 50 2 9 0 7 7 , 0 0 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

211 105, 00 2 9 0 6 6 , 0 0 - 3 0. 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

2 1 2 105, 50 2 9 0 4 9 . 0 0 6 1, 76 0 , 0 5 6 5 1 4 9 1 0 , 0 0 4 9 0 9 0 

2 1 3 106, 00 2 9 0 3 7 . 0 0 3 1. 44 0 , 0 1 4 1 2 8 7 3 0 , 0 0 3 2 8 6 2 

2 1 4 106. 50 2 9 0 2 7 . 0 0 - 3 0 0 . 0 1 4 1 2 8 7 3 0 , 0 0 0 0 0 0 0 

2 1 5 107, 00 2 9 0 1 1 . 0 0 6 0, 64 0 . 0 5 6 5 1 4 9 1 0 , 0006491 

2 1 6 107, 50 2 9 0 0 2 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

2 1 7 108, 00 2 8 9 9 1 . 0 0 - 9 - 1, 6 0 , 1 2 7 1 5 8 5 6 0 , 0040571 

2 1 8 108, 50 2 8 9 7 7 , 0 0 - 3 - 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

2 1 9 109, 00 2 8 9 6 2 . 0 0 7 0, 8 0 , 0 7 6 9 2 3 0 8 0 , 0 0 1 0 1 4 3 

2 2 0 109, 50 2 8 9 4 9 , 0 0 2 0, 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

221 110, 00 2 8 9 4 0 , 0 0 - 6 0, 32 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 1 6 2 3 

2 2 2 110. 50 2 8 9 2 3 . 0 0 5 2, 08 0 . 0 3 9 2 4 6 4 7 0 , 0 0 6 8 5 6 4 

2 2 3 111, 00 2 8 9 1 2 , 0 0 8 0, 96 0 , 1 0 0 4 7 0 9 6 0 , 0 0 1 4 6 0 5 

2 2 4 111. 50 2 8 9 0 2 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

2 2 5 112, 00 2 8 8 9 2 , 0 0 - 4 - 0. 64 0 . 0 2 5 1 1 7 7 4 0 , 0006491 

2 2 6 112, 50 2 8 8 8 0 , 0 0 - 5 - 0, 32 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 1 6 2 3 

2 2 7 113, 00 2 8 8 6 8 , 0 0 0 - 0. 8 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

2 2 8 113, 50 2 8 8 5 3 , 0 0 5 0, 48 0 , 0 3 9 2 4 6 4 7 0 , 0003651 

2 2 9 114, 00 2 8 8 4 4 , 0 0 - 2 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 3 0 114, 50 2 8 8 3 1 , 0 0 - 1 0, 96 0 . 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

231 115, 00 2 8 8 1 8 , 0 0 5 1, 12 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 9 8 8 0 

2 3 2 115, 50 2 8 8 0 8 , 0 0 2 0, 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

2 3 3 116, 00 2 8 7 9 7 , 0 0 0 0, 16 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

2 3 4 116, 50 2 8 7 8 7 . 0 0 - 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

2 3 5 117 , 00 2 8 7 7 6 , 0 0 - 2 0, 16 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 3 6 117, 50 2 8 7 6 3 , 0 0 3 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

2 3 7 118 , 00 2 8 7 5 3 , 0 0 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0006491 

2 3 8 118, 50 2 8 7 4 2 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

2 3 9 119, 00 2 8 7 3 2 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0006491 

2 4 0 119, 50 2 8 7 2 2 . 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0003651 

241 120, 00 2 8 7 1 1 . 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

2 4 2 120, 50 2 8 7 0 2 . 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 4 3 121, 00 2 8 6 9 1 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

2 4 4 121. 50 2 8 6 8 1 , 0 0 2 0, 16 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 4 5 122, 00 2 8 6 7 1 , 0 0 - 1 0, 48 0 . 0 0 1 5 6 9 8 6 0 , 0003651 

2 4 6 122, 50 2 8 6 6 2 , 0 0 - 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

2 4 7 123, 00 2 8 6 5 0 , 0 0 2 0. 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

2 4 8 123, 50 2 8 6 4 2 . 0 0 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

2 4 9 124, 00 2 8 6 3 1 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

2 5 0 124, 50 2 8 6 2 3 . 0 0 - 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 



Ca l c ul o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy sbi l  sbi 2. 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 

251 125. 00 2 8 6 1 3 . 0 0 - 2 0. 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

2 5 2 125. 50 2 8 6 0 3 . 0 0 2 0. 32 0 , 0 0 6 2 7 9 4 3 0 . 0 0 0 1 6 2 3 

2 5 3 126. 00 2 8 5 9 3 . 0 0 0 0. 8 0 . 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

2 5 4 126, 50 2 8 5 8 5 . 0 0 - 1 0. 16 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 5 5 127, 00 2 8 5 7 3 . 0 0 5 1. 28 0 , 0 3 9 2 4 6 4 7 0 , 0 0 2 5 9 6 5 

2 5 6 127, 50 2 8 5 6 6 . 0 0 2 0, 64 0 . 0 0 6 2 7 9 4 3 0 , 0006491 

2 5 7 128, 00 2 8 5 5 8 . 0 0 - 3 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

2 5 8 128, 50 2 8 5 4 9 , 0 0 - 1 0, 16 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 5 9 129, 00 2 8 5 4 0 . 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

2 6 0 129, 50 2 8 5 3 1 , 0 0 3 0, 32 0 . 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

261 130. 00 2 8 5 2 3 . 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0003651 

2 6 2 130. 50 2 8 5 1 6 . 0 0 - 3 0. 32 0 . 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

2 6 3 131, 00 2 8 5 0 6 . 0 0 2 0. 8 0 . 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

2 6 4 131. 50 2 8 4 9 8 . 0 0 3 0. 8 0 . 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

2 6 5 132. 00 2 8 4 9 1 . 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 6 6 132. 50 2 8 4 8 3 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0003651 

2 6 7 133, 00 2 8 4 7 6 . 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0006491 

2 6 8 133, 50 2 8 4 6 8 , 0 0 - 2 0, 32 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

2 6 9 134. 00 2 8 4 6 1 . 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0003651 

2 7 0 134, 50 2 8 4 5 1 , 0 0 6 1, 28 0 , 0 5 6 5 1 4 9 1 0 , 0 0 2 5 9 6 5 

271 135. 00 2 8 4 4 6 . 0 0 1 0. 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

2 7 2 135. 50 2 8 4 4 0 , 0 0 - 2 0, 8 0 . 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

2 7 3 136. 00 2 8 4 3 2 . 0 0 1 0, 96 0 . 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

2 7 4 136. 50 2 8 4 2 7 . 0 0 1 0. 64 0 . 0 0 1 5 6 9 8 6 0 . 0006491 

2 7 5 137. 00 2 8 4 1 9 . 0 0 3 0. 64 0 . 0 1 4 1 2 8 7 3 0 . 0006491 

2 7 6 137. 50 2 8 4 1 5 . 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 7 7 138, 00 2 8 4 0 9 . 0 0 - 2 - 0. 16 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 7 8 138, 50 2 8 4 0 2 . 0 0 2 - 0, 16 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 7 9 139, 00 2 8 3 9 7 . 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 8 0 139, 50 2 8 3 9 1 , 0 0 - 3 - 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

281 140, 00 2 8 3 8 3 . 0 0 2 0, 32 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

2 8 2 140, 50 2 8 3 7 7 . 0 0 3 0. 48 0 . 0 1 4 1 2 8 7 3 0 , 0003651 

2 8 3 141, 00 2 8 3 7 1 . 0 0 3 0, 48 0 . 0 1 4 1 2 8 7 3 0 . 0003651 

2 8 4 141. 50 2 8 3 6 6 . 0 0 - 2 0. 32 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

2 8 5 142. 00 2 8 3 6 2 . 0 0 - 5 - 0. 32 0 . 0 3 9 2 4 6 4 7 0 . 0 0 0 1 6 2 3 

2 8 6 142, 50 2 8 3 5 3 . 0 0 3 0. 64 0 . 0 1 4 1 2 8 7 3 0 , 0006491 

2 8 7 143, 00 2 8 3 4 8 . 0 0 3 0. 32 0 . 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

2 8 8 143. 50 2 8 3 4 3 , 0 0 - 2 0, 48 0 . 0 0 6 2 7 9 4 3 0 , 0003651 

2 8 9 144, 00 2 8 3 3 7 . 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

2 9 0 144, 50 2 8 3 3 1 , 0 0 2 0, 96 0 . 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

291 145, 00 2 8 3 2 7 , 0 0 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

2 9 2 145, 50 2 8 3 2 1 , 0 0 0 0, 48 0 . 0 0 0 0 0 0 0 0 0 , 0003651 

2 9 3 146, 00 2 8 3 1 8 . 0 0 - 3 - 0. 16 0 . 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

2 9 4 146, 50 2 8 3 1 1 , 0 0 - 2 0, 32 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

2 9 5 147, 00 2 8 3 0 6 , 0 0 3 0. 32 0 . 014128T 3 0 . 0 0 0 1 6 2 3 

2 9 6 147 , 50 2 8 2 9 9 . 0 0 5 1. 28 0 . 0 3 9 2 4 6 ^ 7 0 , 0 0 2 5 9 6 5 

2 9 7 148. 00 2 8 2 9 7 . 0 0 - 1 0. 32 0 . 0 0 1 5 6 9 8 6 0 . 0 0 0 1 6 2 3 

2 9 8 148. 50 2 8 2 9 2 . 0 0 - 2 0. 32 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

2 9 9 149, 00 2 8 2 8 7 . 0 0 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

3 0 0 149, 50 2 8 2 8 3 . 0 0 1 - 0, 48 0 . 0 0 1 5 6 9 8 6 0 , 0003651 



Ca l c ul o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy sbi l  sbi 2 . 5 sbi 1* sbi 1 sbi 2 . 5* sbi 2 . 5 

301 150, 00 2 8 2 7 9 . 0 0 - 3 - 0. 96 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 4 6 0 5 

3 0 2 150, 50 2 8 2 7 5 . 0 0 - 4 - 0. 8 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 0 1 4 3 

3 0 3 151, 00 2 8 2 6 8 . 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 4 151, 50 2 8 2 6 3 . 0 0 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

3 0 5 152, 00 2 8 2 5 7 . 0 0 2 0, 96 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

3 0 6 152, 50 2 8 2 5 3 . 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

3 0 7 153, 00 2 8 2 4 8 . 0 0 0 1, 28 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 9 6 5 

3 0 8 153, 50 2 8 2 4 4 . 0 0 2 0, 96 0 . 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

3 0 9 154, 00 2 8 2 3 9 , 0 0 1 1, 28 0 . 0 0 1 5 6 9 8 6 0 , 0 0 2 5 9 6 5 

3 1 0 154, 50 2 8 2 3 7 , 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

311 155, 00 2 8 2 3 1 . 0 0 3 1, 12 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 9 8 8 0 

3 1 2 155, 50 2 8 2 2 9 . 0 0 2 0. 96 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

3 1 3 156, 00 2 8 2 2 6 . 0 0 - 3 1. 12 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 9 8 8 0 

3 1 4 156, 50 2 8 2 2 3 . 0 0 - 1 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

3 1 5 157, 00 2 8 2 1 8 . 0 0 6 1, 92 0 , 0 5 6 5 1 4 9 1 0 , 0 0 5 8 4 2 2 

3 1 6 157, 50 2 8 2 1 6 . 0 0 6 1. 28 0 , 0 5 6 5 1 4 9 1 0 . 0 0 2 5 9 6 5 

3 1 7 158, 00 2 8 2 1 6 . 0 0 - 1 0. 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

3 1 8 158, 50 2 8 2 1 5 . 0 0 - 3 - 0. 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

3 1 9 159, 00 2 8 2 1 3 , 0 0 - 1 - 0. 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

320 159, 50 2 8 2 1 1. 00 - 2 - 0. 16 0 , 0 0 6 2 7 9 4 3 0 . 0 0 0 0 4 0 6 

,  321 160, 00 2 8 2 0 9 , 0 0 - 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

3 2 2 160. 50 2 8 2 0 5 . 0 0 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 . 0 0 0 1 6 2 3 

3 2 3 161, 00 2 8 2 0 3 , 0 0 6 0. 64 0 , 0 5 6 5 1 4 9 1 0 , 0006491 

3 2 4 161, 50 2 8 2 0 2 . 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

3 2 5 162, 00 2 8 2 0 3 , 0 0 - 7 - 0, 48 0 , 0 7 6 9 2 3 0 8 0 , 0003651 

3 2 6 162, 50 2 8 2 0 0 . 0 0 - 3 0 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 0 0 0 

3 2 7 163, 00 2 8 1 9 6 . 0 0 5 0, 32 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 1 6 2 3 

3 2 8 163, 50 2 8 1 9 5 , 0 0 2 0. 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

^  3 2 9 164, 00 2 8 1 9 4 , 0 0 - 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

3 3 0 164. 50 2 8 1 9 2 . 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0006491 

331 165, 00 2 8 1 9 1 . 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0003651 

3 3 2 165, 50 2 8 1 8 9 . 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

3 3 3 166, 00 2 8 1 8 8 . 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 3 4 166, 50 2 8 1 8 6 . 0 0 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0006491 

3 3 5 167, 00 2 8 1 8 5 . 0 0 2 0, 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

3 3 6 167. 50 2 8 1 8 5 . 0 0 - 3 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

3 3 7 168. 00 2 8 1 8 4 . 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 . 0 0 0 0 4 0 6 

3 3 8 168. 50 2 8 1 8 1 . 0 0 6 0, 8 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 0 1 4 3 

3 3 9 169, 00 2 8 1 8 2 , 0 0 4 0, 32 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 1 6 2 3 

3 4 0 169, 50 2 8 1 8 3 . 0 0 - 7 0 0 . 0 7 6 9 2 3 0 8 0 , 0 0 0 0 0 0 0 

341 170, 00 2 8 1 8 4 , 0 0 - 7 - 0, 16 0 , 0 7 6 9 2 3 0 8 0 , 0 0 0 0 4 0 6 

3 4 2 170, 50 2 8 1 7 8 , 0 0 7 1, 28 0 . 0 7 6 9 2 3 0 8 0 , 0 0 2 5 9 6 5 

3 4 3 171, 00 2 8 1 7 9 , 0 0 7 0, 96 0 , 0 7 6 9 2 3 0 8 0 , 0 0 1 4 6 0 5 

3 4 4 171, 50 2 8 1 8 0 . 0 0 0 1, 12 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 9 8 8 0 

3 4 5 172, 00 2 8 1 8 1 , 0 0 - 3 1, 12 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 9 8 8 0 

3 4 6 172. 50 2 8 1 8 2 , 0 0 - 1 1, 12 0 . 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

3 4 7 173, 00 2 8 1 8 0 , 0 0 6 0, 64 0 , 0 5 6 5 1 4 9 1 0 , 0006491 

3 4 8 173 , 50 2 8 1 8 3 , 0 0 2 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

3 4 9 174, 00 2 8 1 8 5 , 0 0 - 3 - 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

3 5 0 174, 50 2 8 1 8 6 , 0 0 - 3 0 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 0 0 0 



Ca l c u l o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X y sbi l  sbi 2 . 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

351 175, 00 2 8 1 8 7 . 0 0 - 1 0. 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

3 5 2 175 , 50 2 8 1 8 6 , 0 0 3 0, 8 0 . 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

3 5 3 176, 00 2 8 1 8 8 , 0 0 2 1, 44 0 , 0 0 6 2 7 9 4 3 0 . 0 0 3 2 8 6 2 

3 5 4 176, 50 2 8 1 8 9 , 0 0 3 1, 6 0 , 0 1 4 1 2 8 7 3 0 , 0040571 

3 5 5 177 , 00 2 8 1 9 1 , 0 0 3 1, 44 0 , 0 1 4 1 2 8 7 3 0 , 0 0 3 2 8 6 2 

3 5 6 177, 50 2 8 1 9 5 , 0 0 1 0. 48 0 . 0 0 1 5 6 9 8 6 0 . 0003651 

3 5 7 178, 00 2 8 1 9 7 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

3 5 8 178, 50 2 8 2 0 2 , 0 0 - 4 - 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0006491 

3 5 9 179, 00 2 8 2 0 3 . 0 0 - 3 - 0. 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

3 6 0 179, 50 2 8 2 0 5 . 0 0 - 1 - 0. 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

,  361 180, 00 2 8 2 0 6 . 0 0 3 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

3 6 2 180, 50 2 8 2 0 7 . 0 0 6 1, 28 0 , 0 5 6 5 1 4 9 1 0 , 0 0 2 5 9 6 5 

3 6 3 181, 00 2 8 2 1 2 , 0 0 - 2 0, 8 0 . 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

3 6 4 181. 50 2 8 2 1 5 . 0 0 - 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

3 6 5 182. 00 2 8 2 1 6 . 0 0 5 0. 96 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 4 6 0 5 

3 6 6 182, 50 2 8 2 2 2 . 0 0 - 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 . 0 0 0 1 6 2 3 

3 6 7 183. 00 2 8 2 2 5 . 0 0 - 2 - 0. 64 0 , 0 0 6 2 7 9 4 3 0 , 0006491 

3 6 8 183, 50 2 8 2 2 7 . 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

3 6 9 184, 00 2 8 2 3 2 , 0 0 - 3 - 0. 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

3 7 0 184, 50 2 8 2 3 3 . 0 0 0 0. 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

371 185, 00 2 8 2 3 6 . 0 0 5 0, 8 0 . 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 

3 7 2 185, 50 2 8 2 3 9 , 0 0 1 0. 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

3 7 3 186, 00 2 8 2 4 5 , 0 0 - 2 0 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

3 7 4 186, 50 2 8 2 4 6 , 0 0 2 1. 12 0 . 0 0 6 2 7 9 4 3 0 , 0 0 1 9 8 8 0 

3 7 5 187, 00 2 8 2 5 2 , 0 0 - 3 - 0. 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

3 7 6 187, 50 2 8 2 5 5 , 0 0 - 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 . 0 0 0 1 6 2 3 

3 7 7 188, 00 2 8 2 5 6 , 0 0 7 0. 48 0 , 0 7 6 9 2 3 0 8 0 . 0003651 

3 7 8 188, 50 2 8 2 6 3 , 0 0 - 2 - 0. 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

3 7 9 189, 00 2 8 2 6 7 . 0 0 - 6 - 0, 32 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 1 6 2 3 

3 8 0 189, 50 2 8 2 6 9 , 0 0 1 0. 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

381 190, 00 2 8 2 7 2 . 0 0 3 0, 96 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 4 6 0 5 

3 8 2 190, 50 2 8 2 7 6 , 0 0 3 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

3 8 3 191. 00 2 8 2 8 0 . 0 0 4 1, 28 0 , 0 2 5 1 1 7 7 4 0 , 0 0 2 5 9 6 5 

3 8 4 191, 50 2 8 2 8 6 , 0 0 - 1 1. 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

3 8 5 192, 00 2 8 2 9 2 . 0 0 - 7 0 0 , 0 7 6 9 2 3 0 8 0 , 0 0 0 0 0 0 0 

3 8 6 192, 50 2 8 2 9 5 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 . 0006491 

3 8 7 193. 00 2 8 2 9 7 . 0 0 10 1, 12 0 , 1 5 6 9 8 5 8 7 0 , 0 0 1 9 8 8 0
 1 

3 8 8 193, 50 2 8 3 0 5 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

3 8 9 194, 00 2 8 3 1 2 . 0 0 - 5 - 0, 48 0 , 0 3 9 2 4 6 4 7 0 , 0003651 

3 9 0 194, 50 2 8 3 1 5 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0006491 

391 195, 00 2 8 3 2 2 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 . 0003651 

3 9 2 195 , 50 2 8 3 2 5 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 9 3 196, 00 2 8 3 3 2 , 0 0 0 - 0, 48 0 . 0 0 0 0 0 0 0 0 0 , 0003651 

3 9 4 196, 50 2 8 3 3 5 , 0 0 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 . 0 0 1 0 1 4 3 

3 9 5 197, 00 2 8 3 4 2 . 0 0 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 . 0003651 

3 9 6 197. 50 2 8 3 4 6 . 0 0 - 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

3 9 7 198, 00 2 8 3 5 3 . 0 0 - 1 - 0, 64 0 . 0 0 1 5 6 9 8 6 0 , 0006491 

3 9 8 198, 50 2 8 3 5 6 . 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 . 0006491 

3 9 9 199, 00 2 8 3 6 3 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 0 199, 50 2 8 3 6 6 . 0 0 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 



Ca l c u l o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy sbi l  sbi 2 . 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 

401 200 , 00 2 8 3 7 3 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

4 0 2 200 , 50 2 8 3 7 7 , 0 0 3 1, 6 0 . 0 1 4 1 2 8 7 3 0 , 0040571 

4 0 3 201 . 00 2 8 3 8 4 . 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

4 0 4 201 . 50 2 8 3 9 1 . 0 0 - 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

4 0 5 202 , 00 2 8 3 9 5 , 0 0 5 1, 12 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 9 8 8 0 

4 0 6 202 . 50 2 8 4 0 4 . 0 0 - 3 - 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

4 0 7 203 . 00 2 8 4 1 1 . 0 0 - 3 - 0. 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

4 0 8 203 . 50 2 8 4 1 4 . 0 0 7 1. 6 0 , 0 7 6 9 2 3 0 8 0 , 0040571 

4 0 9 204 , 00 2 8 4 2 4 , 0 0 - 3 0, 96 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 4 6 0 5 

4 1 0 204 , 50 2 8 4 3 1 , 0 0 - 6 - 0, 32 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 1 6 2 3 

411 205 . 00 2 8 4 3 4 . 0 0 10 1. 6 0 , 1 5 6 9 8 5 8 7 0 , 0040571 

4 1 2 205 . 50 2 8 4 4 2 . 0 0 10 1, 76 0 , 1 5 6 9 8 5 8 7 0 . 0 0 4 9 0 9 0 

4 1 3 2 0 6 , 0 0 2 8 4 5 4 , 0 0 - 9 0 0 , 1 2 7 1 5 8 5 6 0 , 0 0 0 0 0 0 0 

4 1 4 206 , 50 2 8 4 6 3 , 0 0 - 10 0, 32 0 , 1 5 6 9 8 5 8 7 0 , 0 0 0 1 6 2 3 

4 1 5 207 . 00 2 8 4 6 5 . 0 0 8 2. 4 0 , 1 0 0 4 7 0 9 6 0 , 0 0 9 1 2 8 4 

4 1 6 207 , 50 2 8 4 7 4 , 0 0 9 1, 12 0 , 1 2 7 1 5 8 5 6 0 , 0 0 1 9 8 8 0 

4 1 7 208 , 00 2 8 4 8 4 , 0 0 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 1 8 208 , 50 2 8 4 9 4 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

4 1 9 209 , 00 2 8 5 0 4 , 0 0 - 3 1, 12 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 9 8 8 0 

4 2 0 209 . 50 2 8 5 1 4 . 0 0 - 6 - 1, 28 0 , 0 5 6 5 1 4 9 1 0 . 0 0 2 5 9 6 5 

421 210 , 00 2 8 5 2 1 , 0 0 - 3 - 0, 64 0 , 0 1 4 1 2 8 7 3 0 . 0006491 

4 2 2 210 , 50 2 8 5 2 8 . 0 0 10 0, 16 0 , 1 5 6 9 8 5 8 7 0 , 0 0 0 0 4 0 6 

4 2 3 211 . 00 2 8 5 3 5 . 0 0 6 1. 28 0 , 0 5 6 5 1 4 9 1 0 , 0 0 2 5 9 6 5 

4 2 4 211 . 50 2 8 5 5 2 . 0 0 - 12 - 0. 96 0 , 2 2 6 0 5 9 6 5 0 , 0 0 1 4 6 0 5 

4 2 5 212 . 00 2 8 5 5 5 . 0 0 - 2 1, 28 0 , 0 0 6 2 7 9 4 3 0 , 0 0 2 5 9 6 5 

4 2 6 212 , 50 2 8 5 6 4 , 0 0 8 1, 12 0 , 1 0 0 4 7 0 9 6 0 , 0 0 1 9 8 8 0 

4 2 7 213 , 00 2 8 5 7 3 , 0 0 3 0, 96 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 4 6 0 5 

4 2 8 213 . 50 2 8 5 8 4 . 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

4 2 9 214 . 00 2 8 5 9 4 . 0 0 - 1 1. 12 0 , 0 0 1 5 6 9 8 6 0 . 0 0 1 9 8 8 0 

4 3 0 214 , 50 2 8 6 0 4 , 0 0 0 0. 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

431 215 , 00 2 8 6 1 4 . 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

4 3 2 215 , 50 2 8 6 2 4 . 0 0 -1 0. 16 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

4 3 3 216 . 00 2 8 6 3 3 . 0 0 3 0. 8 0 . 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

4 3 4 216 , 50 2 8 6 4 3 , 0 0 3 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

4 3 5 217 , 00 2 8 6 5 5 , 0 0 - 1 - 0. 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 3 6 217 . 50 2 8 6 6 5 , 0 0 0 - 0. 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

4 3 7 218 , 00 2 8 6 7 6 , 0 0 - 2 - 0. 64 0 , 0 0 6 2 7 9 4 3 0 . 0006491 

4 3 8 218 , 50 2 8 6 8 7 , 0 0 - 5 0. 16 0 . 0 3 9 2 4 6 4 7 0 . 0 0 0 0 4 0 6 

4 3 9 219 , 00 2 8 6 9 5 , 0 0 0 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

4 4 0 219 , 50 2 8 7 0 4 , 0 0 3 1. 76 0 . 0 1 4 1 2 8 7 3 0 . 0 0 4 9 0 9 0 

441 220 . 00 2 8 7 1 4 . 0 0 9 1. 92 0 . 1 2 7 1 5 8 5 6 0 . 0 0 5 8 4 2 2 

4 4 2 220 . 50 2 8 7 2 4 . 0 0 8 1, 92 0 , 1 0 0 4 7 0 9 6 0 , 0 0 5 8 4 2 2 

4 4 3 221 , 00 2 8 7 4 2 , 0 0 - 6 0, 96 0 . 0 5 6 5 1 4 9 1 0 , 0 0 1 4 6 0 5 

4 4 4 221 , 50 2 8 7 5 2 . 0 0 - 5 - 0. 8 0 . 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 

4 4 5 222 , 00 2 8 7 6 4 . 0 0 - 2 - 0, 48 0 . 0 0 6 2 7 9 4 3 0 , 0003651 

4 4 6 222 . 50 2 8 7 7 5 . 0 0 5 - 0. 48 0 . 0 3 9 2 4 6 4 7 0 . 0003651 

4 4 7 223 , 00 2 8 7 8 4 . 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 8 223 , 50 2 8 8 0 3 . 0 0 - 10 - 1, 44 0 , 1 5 6 9 8 5 8 7 0 , 0 0 3 2 8 6 2 

4 4 9 224 . 00 2 8 8 0 4 . 0 0 9 1. 28 0 . 1 2 7 1 5 8 5 6 0 , 0 0 2 5 9 6 5 

4 5 0 224 , 50 2 8 8 2 1 . 0 0 5 - 0. 48 0 . 0 3 9 2 4 6 4 7 0 . 0003651 



Ca l c ul o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X y sbi l  sbi 2 . 5 sbi 1" sbi 1 sbi 2 . 5* sbi 2. 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

451 225 . 00 2 8 8 3 3 . 0 0 - 7 0 0 . 0 7 6 9 2 3 0 8 0 . 0 0 0 0 0 0 0 

4 5 2 225 . 50 2 8 8 4 4 . 0 0 3 0 0 . 0 1 4 1 2 8 7 3 0 . 0 0 0 0 0 0 0 

4 5 3 226 . 00 2 8 8 5 5 . 0 0 •2 1. 12 0 . 0 0 6 2 7 9 4 3 0 , 0 0 1 9 8 8 0 

4 5 4 226 , 50 2 8 8 6 4 . 0 0 7 0 0 . 0 7 6 9 2 3 0 8 0 , 0 0 0 0 0 0 0 

4 5 5 227 , 00 2 8 8 7 5 . 0 0 9 2. 08 0 . 1 2 7 1 5 8 5 6 0 , 0 0 6 8 5 6 4 

4 5 6 227 , 50 2 8 8 9 1 , 0 0 - 4 0, 64 0. 0251 1 7 7 4 0 , 0006491 

4 5 7 228 , 00 2 8 9 0 4 . 0 0 - 9 0, 16 0 . 1 2 7 1 5 8 5 6 0 , 0 0 0 0 4 0 6 

4 5 8 228 , 50 2 8 9 1 4 . 0 0 5 1. 28 0 . 0 3 9 2 4 6 4 7 0 , 0 0 2 5 9 6 5 

4 5 9 229 , 00 2 8 9 2 4 . 0 0 9 1. 12 0 , 1 2 7 1 5 8 5 6 0 , 0 0 1 9 8 8 0 

4 6 0 229 , 50 2 8 9 4 2 . 0 0 - 5 - 0. 8 0 . 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 

461 230 . 00 2 8 9 5 3 . 0 0 1 0. 8 0 . 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

4 6 2 230 . 50 2 8 9 6 5 , 0 0 3 1. 28 0 . 0 1 4 1 2 8 7 3 0 , 0 0 2 5 9 6 5 

4 6 3 231 . 00 2 8 9 8 1 . 0 0 - 5 - 0. 64 0 , 0 3 9 2 4 6 4 7 0 , 0006491 

4 6 4 231 . 50 2 8 9 9 1 . 0 0 3 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

4 6 5 232 , 00 2 9 0 0 4 . 0 0 7 1. 28 0 , 0 7 6 9 2 3 0 8 0 , 0 0 2 5 9 6 5 

4 6 6 232 , 50 2 9 0 2 0 , 0 0 - 5 0, 64 0 , 0 3 9 2 4 6 4 7 0 , 0006491 

4 6 7 233 , 00 2 9 0 3 4 . 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

4 6 8 233 , 50 2 9 0 4 4 . 0 0 6 1, 12 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 9 8 8 0 

4 6 9 234 , 00 2 9 0 6 3 . 0 0 - 1 - 0. 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

4 7 0 234 . 50 2 9 0 7 4 . 0 0 0 - 0. 32 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

471 235 , 00 2 9 0 9 1 . 0 0 - 5 - 0. 16 0 . 0 3 9 2 4 6 4 7 0 , 0 0 0 0 4 0 6 

4 7 2 235 , 50 2 9 1 0 4 . 0 0 - 2 0. 16 0 , 0 0 6 2 7 9 4 3 0 . 0 0 0 0 4 0 6 

4 7 3 236 . 00 2 9 1 1 4 , 0 0 5 1. 12 0 . 0 3 9 2 4 6 4 7 0 . 0018 '  30 

4 7 4 236 , 50 2 9 1 3 2 . 0 0 1 0. 48 0 , 0 0 1 5 6 9 8 6 0 . 0003651 

4 7 5 237 , 00 2 9 1 4 2 . 0 0 5 2. 24 0 , 0 3 9 2 4 6 4 7 0 . 0 0 7 9 5 1 8 

4 7 6 237 , 50 2 9 1 6 1 . 0 0 1 0. 48 0 . 0 0 1 5 6 9 8 6 0 . 0003651 

4 7 7 238 , 00 2 9 1 7 5 . 0 0 - 4 0. 8 0 , 0 2 5 1 1 7 7 4 0 . 0 0 1 0 1 4 3 

4 7 8 2 3 8 , 5 0 2 9 1 9 1 . 0 0 3 2. 24 0 . 0 1 4 1 2 8 7 3 0 . 0 0 7 9 5 1 8 

4 7 9 2 3 9 , 0 0 2 9 2 0 4 . 0 0 1 3. 84 0 . 0 0 1 5 6 9 8 6 0 , 0 2 3 3 6 8 6 

4 8 0 239 . 50 2 9 2 2 4 . 0 0 - 6 0, 8 0 . 0 5 6 5 1 4 9 1 0 , 0 0 1 0 1 4 3 

481 2 4 0 , 0 0 2 9 2 3 4 . 0 0 18 2. 88 0 . 5 0 8 6 3 4 2 2 0 . 0 1 3 1 4 4 8 

4 8 2 240 , 50 2 9 2 5 1 . 0 0 2 2 2. 4 0 . 75981 1 6 2 0 , 0 0 9 1 2 8 4 

4 8 3 241 , 00 2 9 2 8 2 , 0 0 - 19 - 2. 88 0 , 5 6 6 7 1 9 0 0 0 , 0 1 3 1 4 4 8 

4 8 4 241 , 50 2 9 3 0 0 , 0 0 - 24 - 4, 16 0 , 9 0 4 2 3 8 6 2 0 , 0 2 7 4 2 5 7 

4 8 5 242 , 00 2 9 3 1 1 . 0 0 2 - 2, 56 0 . 0 0 6 2 7 9 4 3 0 , 0103861 

4 8 6 2 4 2 , 5 0 2 9 3 2 5 . 0 0 5 - 3, 36 0 , 0 3 9 2 4 6 4 7 0 , 0 1 7 8 9 1 6 

4 8 7 2 4 3 . 0 0 2 9 3 4 2 . 0 0 - 3 - 3. 52 0 . 0 1 4 1 2 8 7 3 0 . 0196361 

4 8 8 2 4 3 , 5 0 2 9 3 5 5 . 0 0 - 3 - 0, 48 0 . 0 1 4 1 2 8 7 3 0 . 0003651 

4 8 9 244 . 00 2 9 3 7 0 . 0 0 - 3 0. 32 0 . 0 1 4 1 2 8 7 3 0 . 0 0 0 1 5 2 3 

4 9 0 244 , 50 2 9 3 8 2 . 0 0 2 0. 16 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

491 245 , 00 2 9 3 9 5 . 0 0 5 0, 64 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 6 4 9 1 

4 9 2 245 , 50 2 9 4 1 1 . 0 0 2 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

4 9 3 246 , 00 2 9 4 2 5 , 0 0 - 1 0, 48 0 . 0 0 1 5 6 9 8 6 0 , 0003651 

4 9 4 246 , 50 2 9 4 4 2 , 0 0 - 4 0 0. 0251 1 7 7 4 0 , 0 0 0 0 0 0 0 

4 9 5 247 . 00 2 9 4 5 4 . 0 0 - 1 - 0, 8 0 . 0 0 1 5 6 9 8 6 0 . 0 0 1 0 1 4 3 

4 9 6 247 , 50 2 9 4 6 9 . 0 0 2 - 2. 4 0 . 0 0 6 2 7 9 4 3 0 . 0 0 9 1 2 3 4 

4 9 7 248 . 00 2 9 4 8 2 . 0 0 4 - 1, 92 0. 0251 1 7 7 4 0 . 0 0 5 8 4 2 2 

4 9 8 2 4 8 , 5 0 2 9 4 9 8 . 0 0 - 6 - 3. 68 0 . 0 5 6 5 1 4 9 1 0 . 0 2 1 4 8 1 8 

4 9 9 249 , 00 2 9 5 1 4 . 0 0 - 18 - 4 0 . 5 0 8 6 3 4 2 2 0 . 0 2 5 3 5 5 6 

5 0 0 249 , 50 2 9 5 2 1 , 0 0 - 3 - 2. 72 0 , 0 1 4 1 2 8 7 3 0. 01 1 7 2 4 9 



Ca l c ul o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy sbi l  sbi 2 . 5 s bi 1 * s bi 1 sbi 2 . 5* sbi 2 . 5 

501 250 , 00 2 9 5 2 8 , 0 0 6 0, 32 0 . 0 5 6 5 1 4 9 1 0 , 0 0 0 1 6 2 3 

5 0 2 250 , 50 2 9 5 4 1 , 0 0 0 1, 28 0 . 0 0 0 0 0 0 0 0 0 . 0 0 2 5 9 6 5 

5 0 3 251 , 00 2 9 5 4 8 , 0 0 3 4. 48 0 , 0 1 4 1 2 8 7 3 0 , 0 3 1 8 0 7 3 

5 0 4 251 , 50 2 9 5 6 1 , 0 0 8 4. 32 0 . 1 0 0 4 7 0 9 6 0 , 0 2 9 5 7 5 9 

5 0 5 252 , 00 2 9 5 7 1 , 0 0 14 5. 6 0 , 3 0 7 6 9 2 3 1 0 , 0 4 9 6 9 8 9 

5 0 6 252 , 50 2 9 5 8 9 . 0 0 9 3. 2 0 . 1 2 7 1 5 8 5 6 0 , 0 1 6 2 2 8 2 

5 0 7 253 , 00 2 9 6 0 8 , 0 0 - 10 1, 76 0 , 1 5 6 9 8 5 8 7 0 , 0 0 4 9 0 9 0 

5 0 8 253 , 50 2 9 6 2 6 . 0 0 - 7 - 0, 64 0 , 0 7 6 9 2 3 0 8 0 , 0006491 

5 0 9 254 , 00 2 9 6 3 5 , 0 0 8 1, 12 0 , 1 0 0 4 7 0 9 6 0 , 0 0 1 9 8 8 0 

5 1 0 254 , 50 2 9 6 5 6 , 0 0 0 - 2, 08 0 , 0 0 0 0 0 0 0 0 0 , 0 0 6 8 5 6 4 

511 255 , 00 2 9 6 7 0 , 0 0 - 5 - 1, 44 0 , 0 3 9 2 4 6 4 7 0 , 0 0 3 2 8 6 2 

5 1 2 255 , 50 2 9 6 8 6 , 0 0 0 - 1, 12 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 9 8 8 0 

5 1 3 256 , 00 2 9 7 0 0 , 0 0 - 2 - 0. 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

5 1 4 256 . 50 2 9 7 1 6 , 0 0 - 4 - 0. 96 0, 0251 1 7 7 4 0 , 0 0 1 4 6 0 5 

5 1 5 257 , 00 2 9 7 2 8 , 0 0 1 0, 8 0 . 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

5 1 6 257 , 50 2 9 7 4 2 . 0 0 4 0, 96 0. 0251 1 7 7 4 0 . 0 0 1 4 6 0 5 

5 1 7 258 , 00 2 9 7 5 7 , 0 0 5 1, 28 0 , 0 3 9 2 4 6 4 7 0 , 0 0 2 5 9 6 5 

5 1 8 258 , 50 2 9 7 7 2 . 0 0 3 0, 64 0 . 0 1 4 1 2 8 7 3 0 , 0006491 

5 1 9 259 , 00 2 9 7 9 1 , 0 0 - 5 - 0. 8 0 . 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 

5 2 0 259 . 50 2 9 8 0 5 . 0 0 - 2 - 0. 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

521 260 , 00 2 9 8 2 0 . 0 0 - 1 - 1, 28 0 , 0 0 1 5 6 9 8 6 0 , 0 0 2 5 9 6 5 

5 2 2 260 . 50 2 9 8 3 6 . 0 0 - 6 - 1, 92 0 , 0 5 6 5 1 4 9 1 0 . 0 0 5 8 4 2 2 

5 2 3 261 , 00 2 9 8 4 8 , 0 0 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 . 0003851 

5 2 4 261 , 50 2 9 8 6 1 , 0 0 4 0, 16 0. 0251 1 7 7 4 0. 0000' l 06 

525 262 , 00 2 9 8 7 7 . 0 0 - 3 0 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 8 0 0 

5 2 6 262 , 50 2 9 8 9 0 . 0 0 2 0. 64 0 . 0 0 6 2 7 9 4 3 0 . 0006491 

5 2 7 263 , 00 2 9 9 0 3 . 0 0 3 1, 12 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 9 8 8 0 

5 2 8 263 , 50 2 9 9 2 1 , 0 0 - 3 - 0, 32 0 . 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

5 2 9 264 , 00 2 9 9 3 2 , 0 0 3 0. 48 0 . 0 1 4 1 2 8 7 3 0 . 0003651 

5 3 0 264 , 50 2 9 9 4 9 , 0 0 0 0, 48 0 . 0 0 0 0 0 0 0 0 0 , 0003651 

531 265 , 00 2 9 9 6 4 , 0 0 - 4 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

5 3 2 265 , 50 2 9 9 7 7 , 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

5 3 3 266 , 00 2 9 9 9 2 . 0 0 4 1, 28 0, 0251 1 7 7 4 0 , 0025 :  6 5 

5 3 4 266 , 50 3 0 0 0 6 , 0 0 4 O. c 0 , 0 2 5 1 1 7 7 4 0 , 0010 ; 43 

5 3 5 267 , 00 3 0 0 2 4 . 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0, 0000- 106 

5 3 6 267 , 50 3 0 0 3 9 , 0 0 - 1 - 0. 64 0 , 0 0 1 5 6 9 8 6 0, 00064, 91 

5 3 7 268 , 00 3 0 0 5 4 , 0 0 1 - 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

5 3 8 268 , 50 3 0 0 7 1 , 0 0 - 5 - 2, 24 0 . 0 3 9 2 4 6 4 7 0 , 0 0 7 9 5 1 8 

5 3 9 269 , 00 3 0 0 8 5 , 0 0 - 6 - 1. 76 0 . 0 5 6 5 1 4 9 1 0 , 0 0 4 9 0 9 0 

5 4 0 269 , 50 3 0 0 9 8 , 0 0 - 1 - 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

541 270 , 00 3 0 1 1 0 . 0 0 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

5 4 2 270 , 50 3 0 1 2 4 , 0 0 3 - 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

5 4 3 271 , 00 3 0 1 3 6 . 0 0 4 0, 8 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 0 1 4 3 

5 4 4 271 . 50 3 0 1 5 3 . 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

5 4 5 272 , 00 3 0 1 6 6 . 0 0 - 3 - 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

5 4 6 272 , 50 3 0 1 8 0 . 0 0 - 1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0006491 

5 4 7 273 , 00 3 0 1 9 3 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0006491 

5 4 8 273 . 50 3 0 2 0 6 . 0 0 0 - 0. 8 0 , 0 0 0 0 0 0 0 0 0 . 0 0 1 0 1 4 3 

5 4 9 274 , 00 3 0 2 2 0 . 0 0 - 1 - 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

5 5 0 274 , 50 3 0 2 3 2 , 0 0 0 - 0, 32 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 



Ca l c ul o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAy sbi l  sbi 2 . 5 sbi 1" sbi 1 sbi 2 . 5* sbi 2 . 5 

551 275 . 00 3 0 2 4 6 . 0 0 -1 - 0. 32 0 . 0 0 1 5 6 9 8 6 0 . 0 0 0 1 6 2 3 

5 5 2 275 . 50 3 0 2 5 8 . 0 0 - 2 - 0, 16 0 . 0 0 6 2 7 9 4 3 0 . 0 0 0 0 4 0 6 

5 5 3 276 , 00 3 0 2 7 1 . 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 5 4 276 , 50 3 0 2 8 2 , 0 0 4 0. 48 0, 0251 1 7 7 4 0 , 0003651 

5 5 5 277 , 00 3 0 2 9 6 . 0 0 1 • 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0003651 

5 5 6 277 , 50 3 0 3 1 0 . 0 0 - 2 - 0, 96 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

5 5 7 278 . 00 3 0 3 2 2 , 0 0 - 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 . 0003651 

5 5 8 278 , 50 3 0 3 3 6 . 0 0 - 5 - 0. 8 0 . 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 

5 5 9 279 . 00 3 0 3 4 7 , 0 0 - 4 - 0, 48 0 . 0 2 5 1 1 7 7 4 0 . 0003651 

5 6 0 279 . 50 3 0 3 5 7 . 0 0 5 0. 16 0 . 0 3 9 2 4 6 4 7 0 , 0 0 0 0 4 0 6 

561 280 . 00 3 0 3 6 8 . 0 0 7 0. 96 0 . 0 7 6 9 2 3 0 8 0 . 0 0 1 4 6 0 5 

5 6 2 280 , 50 3 0 3 8 3 . 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

5 6 3 281 , 00 3 0 3 9 6 , 0 0 - 5 - 0, 16 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 0 4 0 6 

5 6 4 281 , 50 3 0 4 0 9 , 0 0 - 3 - 0, 96 0 . 0 1 4 1 2 8 7 3 0 , 0 0 1 4 6 0 5 

5 6 5 282 . 00 3 0 4 1 9 . 0 0 0 - 0, 8 0 . 0 0 0 0 0 0 0 0 0 . 0 0 1 0 1 4 3 

5 6 6 282 . 50 3 0 4 3 2 . 0 0 0 - 1. 28 0 . 0 0 0 0 0 0 0 0 0 . 0 0 2 5 9 6 5 

5 6 7 283 . 00 3 0 4 4 2 . 0 0 0 - 0. 16 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 4 0 6 

5 6 8 283 . 50 3 0 4 5 5 . 0 0 - 2 - 0. 48 0 , 0 0 6 2 7 9 4 3 0 , 0003651 

5 6 9 284 . 00 3 0 4 6 5 . 0 0 0 0, 32 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

5 7 0 284 , 50 3 0 4 7 6 . 0 0 3 - 0, 16 0 , 0 1 4 1 2 8 7 3 0 . 0 0 0 0 4 0 6 

571 285 , 00 3 0 4 8 8 . 0 0 0 - 0. 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

5 7 2 285 , 50 3 0 5 0 0 . 0 0 - 1 - 0. 96 0 . 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

5 7 3 286 . 00 3 0 5 1 1 . 0 0 - 2 - 0. 64 0 , 0 0 6 2 7 9 4 3 0 . 0006491 

5 7 4 2 8 6 , 5 0 3 0 5 2 3 . 0 0 - 4 - 1, 44 0 . 0 2 5 1 1 7 7 4 0 . 0 0 3 2 8 6 2 

5 7 5 2 8 7 , 0 0 3 0 5 3 2 , 0 0 - 1 - 0. 48 0 , 0 0 1 5 6 9 8 6 0 . 0003651 

5 7 6 287 . 50 3 0 5 4 2 . 0 0 2 0 0 . 0 0 6 2 7 9 4 3 0 . 0 0 0 0 0 0 0 

5 7 7 288 , 00 3 0 5 5 2 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

5 7 8 288 , 50 3 0 5 6 3 , 0 0 1 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

5 7 9 289 , 00 3 0 5 7 2 . 0 0 4 1, 6 0, 0251 1 7 7 4 0 , 0040571 

5 8 0 289 , 50 3 0 5 8 5 . 0 0 - 1 - 0, 48 0 . 0 0 1 5 6 9 8 6 0 , 0003651 

581 290 . 00 3 0 5 9 6 0 0 1 - 0. 8 0 . 0 0 1 5 6 9 8 6 0 . 0 0 1 0 1 4 3 

5 8 2 290 . 50 3 0 6 0 6 . 0 0 4 - 0. 64 0 . 0 2 5 1 1 7 7 4 0 , 0006491 

5 8 3 291 , 00 3 0 6 2 1 . 0 0 - 11 - 2. 4 0 . 1 8 9 9 5 2 9 0 0 . 0 0 9 1 2 8 4 

5 8 4 2 9 1 . 5 0 3 0 6 3 1 . 0 0 - 11 - 2, 56 0 , 1 8 9 9 5 2 9 0 0 . 0103S61 

5 8 5 292 , 00 3 0 6 3 5 . 0 0 7 - 0, 16 0 , 0 7 6 9 2 3 0 8 0 , 0 0 0 0 4 0 6 

5 8 6 292 , 50 3 0 6 4 5 . 0 0 5 0 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 0 0 0 0 

5 8 7 293 , 00 3 0 6 5 6 . 0 0 - 3 - 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

5 8 8 293 , 50 3 0 6 6 4 . 0 0 1 0, 96 0 , 0 0 1 5 6 9 8 6 0 . 0 0 1 4 6 0 5 

5 8 9 294 . 00 3 0 6 7 4 . 0 0 2 0. 64 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

5 9 0 294 , 50 3 0 6 8 4 . 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 4 0 6 

591 295 . 00 3 0 6 9 4 . 0 0 - 1 - 0. 48 0 . 0 0 1 5 6 9 8 6 0 . 0003651 

5 9 2 295 , 50 3 0 7 0 4 . 0 0 - 3 - 0, 48 0 , 0 1 4 1 2 8 7 3 0 . 0003651 

5 9 3 296 . 00 3 0 7 1 3 , 0 0 0 - 0, 96 0 . 0 0 0 0 0 0 0 0 0 . 0 0 1 4 6 0 5 

5 9 4 296 , 50 3 0 7 2 1 . 0 0 2 - 0. 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

5 9 5 297 . 00 3 0 7 3 2 . 0 0 - 2 - 0. 8 0 . 0 0 6 2 7 9 4 3 0 . 0 0 1 0 1 4 3 

5 9 6 297 . 50 3 0 7 4 0 . 0 0 - 3 - 0. 64 0 , 0 1 4 1 2 8 7 3 0. 00064 91 

5 9 7 298 . 00 3 0 7 4 9 . 0 0 0 - 0. 32 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 1 6 2 3 

5 9 8 298 . 50 3 0 7 5 6 . 0 0 3 - 0. 48 0 . 0 1 4 1 2 8 7 3 0 . 0003651 

5 9 9 299 , 00 3 0 7 6 6 . 0 0 -1 - 0. 8 0 . 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

6 0 0 299 . 50 3 0 7 7 5 , 0 0 - 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 5 2 3 



Ca l c u l o d o Ql  d o t r e c ho Me t o d o Ni vel  e Mi r a ( Fai xa i nt er na t r i l ha i nt er na)  

i  X y sbi l  sbi 2 . 5 s b h * s b i 1 sbi 2 . 5* sbi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
601 300 , 00 3 0 7 8 2 . 0 0 - 2 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

6 0 2 300 . 50 3 0 7 9 2 , 0 0 - 3 1. 76 0 , 0 1 4 1 2 8 7 3 0 , 0 0 4 9 0 9 0 

6 0 3 301 . 00 3 0 7 9 6 . 0 0 6 1. 44 0 . 0 5 6 5 1 4 9 1 0 , 0 0 3 2 8 6 2 

6 0 4 301 . 50 3 0 8 0 6 . 0 0 6 0. 96 0 . 0 5 6 5 1 4 9 1 0 , 0 0 1 4 6 0 5 

6 0 5 302 , 00 3 0 8 1 6 . 0 0 10 - 0, 32 0 , 1 5 6 9 8 5 8 7 0 , 0 0 0 1 6 2 3 

6 0 6 302 , 50 3 0 8 2 6 . 0 0 - 1 - 0. 8 0 , 0 0 1 5 6 9 8 6 0 . 0 0 1 0 1 4 3 

6 0 7 303 , 00 3 0 8 4 6 . 0 0 - 24 - 4 0 . 9 0 4 2 3 8 6 2 0 , 0 2 5 3 5 6 6 

6 0 8 303 , 50 3 0 8 4 5 . 0 0 - 9 - 1, 92 0 . 1 2 7 1 5 8 5 6 0 , 0 0 5 8 4 2 2 

6 0 9 304 , 00 3 0 8 5 2 . 0 0 7 - 0, 96 0 , 0 7 6 9 2 3 0 8 0 , 0 0 1 4 6 0 5 

6 1 0 304 . 50 3 0 8 5 5 . 0 0 10 0, 32 0 . 1 5 6 9 8 5 8 7 0 . 0 0 0 1 6 2 3 

611 305 , 00 3 0 8 6 5 . 0 0 4 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

6 1 2 305 . 50 3 0 8 7 5 . 0 0 - 3 1, 44 0 , 0 1 4 1 2 8 7 3 0 , 0 0 3 2 8 6 2 

6 1 3 306 , 00 3 0 8 8 2 . 0 0 - 3 - 0. 48 0 , 0 1 4 1 2 8 7 3 0 , 0003651 

6 1 4 306 , 50 3 0 8 9 2 . 0 0 - 4 - 0 96 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 4 6 0 5 

6 1 5 307 . 00 3 0 8 9 6 . 0 0 3 - 0. 32 0 . 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

6 1 6 307 . 50 3 0 9 0 5 . 0 0 - 2 - 0. 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

6 1 7 308 . 00 3 0 9 1 3 , 0 0 - 4 - 0. 48 0. 0251 1 7 7 4 0 , 0003651 

6 1 8 308 , 50 3 0 9 1 6 , 0 0 8 0, 8 0 , 1 0 0 4 7 0 9 6 0 , 0 0 1 0 1 4 3 

6 1 9 309 , 00 3 0 9 2 6 , 0 0 5 0, 96 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 4 6 0 5 

6 2 0 309 , 50 3 0 9 3 5 . 0 0 - 6 0, 16 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 0 4 0 6 

621 310 , 00 3 0 9 4 4 . 0 0 - 7 0. 32 0 . 0 7 6 9 2 3 0 8 0 , 0 0 0 1 6 2 3 

6 2 2 310 , 50 3 0 9 4 8 . 0 0 5 - 0. 16 0 . 0 3 9 2 4 6 4 7 0 . 0 0 0 0 4 0 6 

6 2 3 311 , 00 3 0 9 5 5 . 0 0 9 - 0. 32 0 , 1 2 7 1 5 8 5 6 0 , 0 0 0 1 6 2 3 

6 2 4 311 , 50 3 0 9 6 6 . 0 0 1 - 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

6 2 5 312 , 00 3 0 9 7 5 , 0 0 - 13 - 1. 76 0 , 2 6 5 3 0 6 1 2 0 . 0 0 4 9 0 9 0 

6 2 6 312 . 50 3 0 9 8 5 . 0 0 12 - 3. 04 0 . 2 2 6 0 5 9 6 5 0 , 0 1 4 6 4 6 0 

6 2 7 313 . 00 3 0 9 8 2 . 0 0 10 - 0. 16 0 , 1 5 6 9 8 5 8 7 0 , 0 0 0 0 4 0 6 

6 2 8 313 . 50 3 0 9 9 2 0 0 5 - 0. 96 0 . 0 3 9 2 4 6 4 7 0 . 0 0 1 4 6 0 5 

6 2 9 314 . 00 3 0 9 9 9 . 0 0 - 9 - 0. 96 0 . 1 2 7 1 5 8 5 6 0 , 0 0 1 4 6 0 5 

6 3 0 314 . 50 3 1 0 0 4 . 0 0 - 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

6 3 1 315 . 00 3 1 0 0 7 . 0 0 8 2, 72 0 , 1 0 0 4 7 0 9 6 0, 01 1 7 2 4 9 

6 3 2 315 , 50 3 1 0 1 5 . 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0006491 

6 3 3 316 , 00 3 1 0 2 3 . 0 0 - 6 - 0. 8 0 . 0 5 6 5 1 4 9 1 0 , 0 0 1 0 1 4 3 

6 3 4 316 . 50 3 1 0 2 6 . 0 0 9 0, 32 0 , 1 2 7 1 5 8 5 6 0 , 0 0 0 1 6 2 3 

6 3 5 317 . 00 3 1 0 3 3 . 0 0 1 - 0. 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

6 3 6 317 , 50 3 1 0 4 6 . 0 0 - 17 - 3, 2 0 , 4 5 3 6 8 9 1 7 0 , 0 1 6 2 2 8 2 

6 3 7 318 . 00 3 1 0 4 4 . 0 0 0 0 , 0 0 0 0 0 0 0 0 

6 3 8 318 . 50 3 1 0 4 9 . 0 0 8 0 , 1 0 0 4 7 0 9 6 

6 3 9 319 . 00 3 1 0 5 5 . 0 0 - 1 0 . 0 0 1 5 6 9 8 6 

6 4 0 319 , 50 3 1 0 6 0 . 0 0 

641 320 , 00 3 1 0 6 5 . 0 0 V A 1 i 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
AzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA -T1 

V A 2 5 

•i  ni l !  
4, 7:1 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA m 
Ql  41, 26 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r n a )  

i  x y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 0, 00 3 2 0 7 3 , 0 0 

2 0, 50 3 2 0 6 3 , 0 0 

3 1, 00 3 2 0 5 3 , 0 0 - 6 0 , 0 5 6 5 1 4 9 1 

4 1, 50 3 2 0 4 0 , 0 0 0 0 , 0 0 0 0 0 0 0 0 

5 2, 00 3 2 0 2 7 , 0 0 2 0 . 0 0 6 2 7 9 4 3 

6 2, 50 3 2 0 1 7 , 0 0 - 4 - 1, 12 0 . 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

7 3, 00 3 2 0 0 3 , 0 0 - 3 0 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 0 0 0 

8 3, 50 3 1 9 9 0 , 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

9 4 , 00 3 1 9 7 6 , 0 0 5 1, 12 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 9 8 8 0 

1 0 4 , 50 3 1 9 6 4 , 0 0 5 0, 64 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 6 4 9 1 

11 5, 00 3 1 9 5 4 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

12 5, 50 3 1 9 4 3 , 0 0 - 3 - 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

1 3 6 . 00 3 1 9 3 0 , 0 0 - 1 - 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

1 4 6 . 50 3 1 9 1 9 , 0 0 - 5 - 1, 44 0 , 0 3 9 2 4 6 4 7 0 , 0 0 3 2 8 6 2 

1 5 7. 00 3 1 9 0 5 , 0 0 - 1 - 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

1 6 7, 50 3 1 8 9 0 , 0 0 4 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 

1 7 8, 00 3 1 8 7 9 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

1 8 8, 50 3 1 8 6 5 , 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 9 9, 00 3 1 8 5 3 , 0 0 2 - 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

2 0 9, 50 3 1 8 3 9 . 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

21 10 , 00 3 1 8 2 9 , 0 0 - 6 - 1, 76 0 , 0 5 6 5 1 4 9 1 0 , 0 0 4 9 0 9 0 

2 2 10 , 50 3 1 8 1 2 . 0 0 - 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

2 3 11 , 00 3 1 7 9 9 , 0 0 3 - 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

2 4 11 , 50 3 1 7 8 4 , 0 0 1 0, 32 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

2 5 12 , 00 3 1 7 7 2 , 0 0 - 3 - 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

2 6 12 , 50 3 1 7 5 7 , 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

2 7 13 , 00 3 1 7 4 2 , 0 0 5 0, 48 0 . 0 3 9 2 4 6 4 7 0 , 0 0 0 3 6 5 1 

2 8 13 , 50 3 1 7 3 1 . 0 0 - 4 - 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 

2 9 14 , 00 3 1 7 1 7 . 0 0 - 4 - 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

3 0 14 , 50 3 1 7 0 1 , 0 0 4 0, 64 0 . 0 2 5 1 1 7 7 4 0 , 0 0 0 6 4 9 1 

31 15 , 00 3 1 6 8 8 , 0 0 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

3 2 15 , 50 3 1 6 7 5 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

3 3 16 , 00 3 1 6 6 0 , 0 0 2 0, 96 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

3 4 16 , 50 3 1 6 4 9 , 0 0 - 4 - 0, 32 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 1 6 2 3 

3 5 17 , 00 3 1 6 3 4 , 0 0 - 2 - 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

3 6 17 , 50 3 1 6 1 9 , 0 0 6 0, 16 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 0 4 0 6 

3 7 18 , 00 3 1 6 0 6 , 0 0 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

3 8 18 , 50 3 1 5 9 5 , 0 0 - 8 1 7 5 0 , 1 0 0 4 7 0 9 6 0 , 0 0 4 9 0 9 0 

3 9 19 , 00 3 1 5 7 9 , 0 0 - 1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

4 0 19 , 50 3 1 5 6 3 , 0 0 4 - 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

41 2 0 , 0 0 3 1 5 5 1 , 0 0 - 4 - 0, 8 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 0 1 4 3 

4 2 2 0 , 5 0 3 1 5 3 5 , 0 0 - 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

4 3 2 1 , 0 0 3 1 5 1 9 , 0 0 4 0, 96 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 4 6 0 5 

4 4 2 1 , 5 0 3 1 5 0 5 , 0 0 3 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

4 5 2 2 , 0 0 3 1 4 9 1 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

4 6 2 2 , 5 0 3 1 4 7 8 , 0 0 - 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

4 7 2 3 , 0 0 3 1 4 6 4 , 0 0 - 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 8 2 3 , 5 0 3 1 4 4 9 , 0 0 3 0 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 0 0 0 

4 9 2 4 , 0 0 3 1 4 3 6 , 0 0 1 - 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

5 0 2 4 , 5 0 3 1 4 2 3 , 0 0 - 6 - 1, 12 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 9 8 8 0 

51 2 5 , 0 0 3 1 4 0 9 , 0 0 - 3 - 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

5 2 2 5 , 5 0 3 1 3 9 1 , 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

5 3 2 6 , 0 0 3 1 3 7 9 , 0 0 - 1 - 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

5 4 2 6 , 5 0 3 1 3 6 0 , 0 0 6 0, 96 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 4 6 0 5 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r n a )  

i  X y 
s bi l  s bi 2 . 5 s b i 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5 5 2 7 , 0 0 3 1 3 4 8 , 0 0 2 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

5 6 2 7 , 5 0 3 1 3 3 5 , 0 0 - 7 - 0. 48 0 , 0 7 6 9 2 3 0 8 0 , 0 0 0 3 6 5 1 

5 7 2 8 , 0 0 3 1 3 1 9 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

5 8 2 8 , 5 0 3 1 3 0 3 , 0 0 3 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 3 6 5 1 

5 9 2 9 , 0 0 3 1 2 9 0 , 0 0 - 3 - 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

6 0 2 9 , 5 0 3 1 2 7 4 , 0 0 - 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

6 1 3 0 . 0 0 3 1 2 5 8 , 0 0 4 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 6 4 9 1 

6 2 3 0 , 5 0 3 1 2 4 4 , 0 0 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

6 3 3 1 , 0 0 3 1 2 3 0 , 0 0 - 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

6 4 3 1 , 5 0 3 1 2 1 5 , 0 0 - 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

6 5 3 2 , 0 0 3 1 2 0 0 , 0 0 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

6 6 3 2 , 5 0 3 1 1 8 5 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

6 7 3 3 . 0 0 3 1 1 7 1 , 0 0 - 2 - 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

6 8 3 3 , 5 0 3 1 1 5 5 . 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

6 9 3 4 , 0 0 3 1 1 4 0 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 J 0 , 0 0 0 6 4 9 1 

7 0 3 4 , 5 0 3 1 1 2 5 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

71 3 5 , 0 0 3 1 1 1 0 , 0 0 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

7 2 3 5 , 5 0 3 1 0 9 5 , 0 0 4 0, 96 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 4 6 0 5 

7 3 3 6 , 0 0 3 1 0 8 3 , 0 0 - 6 - 0, 32 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 1 6 2 3 

7 4 3 6 , 5 0 3 1 0 6 9 , 0 0 - 4 - 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 6 4 9 1 

7 5 3 7 , 0 0 3 1 0 5 0 , 0 0 8 0, 8 0 , 1 0 0 4 7 0 9 6 0 , 0 0 1 0 1 4 3 

7 6 3 7 , 5 0 3 1 0 3 9 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 6 4 9 1 

7 7 3 8 , 0 0 3 1 0 2 5 , 0 0 - 6 - 0, 96 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 4 6 0 5 

7 8 3 8 , 5 0 3 1 0 0 9 , 0 0 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

7 9 3 9 , 0 0 3 0 9 9 4 , 0 0 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

8 0 3 9 , 5 0 3 0 9 8 0 , 0 0 2 - 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

81 4 0 , 0 0 3 0 9 6 4 , 0 0 - 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

8 2 4 0 , 5 0 3 0 9 4 9 , 0 0 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

8 3 4 1 , 0 0 3 0 9 3 3 , 0 0 4 1 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

8 4 4 1 , 5 0 3 0 9 2 1 , 0 0 - 1 0. 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

8 5 4 2 , 0 0 3 0 9 0 6 , 0 0 - 2 0 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

8 6 4 2 , 5 0 3 0 8 9 2 , 0 0 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

8 7 4 3 , 0 0 3 0 8 7 7 . 0 0 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

8 8 4 3 , 5 0 3 0 8 6 4 , 0 0 - 2 - 1, 44 0 , 0 0 6 2 7 9 4 3 0 , 0 0 3 2 8 6 2 

8 9 4 4 , 0 0 3 0 8 4 9 , 0 0 - 4 - 0, 32 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 1 6 2 3 

9 0 4 4 , 5 0 3 0 8 3 4 , 0 0 - 2 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

91 4 5 , 0 0 3 0 8 1 7 , 0 0 1 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

9 2 4 5 , 5 0 3 0 8 0 2 , 0 0 5 0, 64 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 6 4 9 1 

9 3 4 6 , 0 0 3 0 7 8 6 , 0 0 8 1, 76 0 , 1 0 0 4 7 0 9 6 0 , 0 0 4 9 0 9 0 

9 4 4 6 , 5 0 3 0 7 7 5 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

9 5 4 7 , 0 0 3 0 7 6 3 , 0 0 - 9 - 0, 48 0 , 1 2 7 1 5 8 5 6 0 , 0 0 0 3 6 5 1 

9 6 4 7 , 5 0 3 0 7 4 8 , 0 0 - 2 - 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

9 7 4 8 , 0 0 3 0 7 3 1 , 0 0 5 0 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 0 0 0 0 

9 8 4 8 , 5 0 3 0 7 1 9 , 0 0 - 1 - 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

9 9 4 9 , 0 0 3 0 7 0 4 , 0 0 - 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

1 0 0 4 9 , 5 0 3 0 6 8 9 , 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

101 5 0 , 0 0 3 0 6 7 6 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

1 0 2 5 0 , 5 0 3 0 6 6 0 , 0 0 - 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

1 0 3 5 1 , 0 0 3 0 6 4 6 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 4 5 1 . 5 0 3 0 6 3 0 , 0 0 3 0, 32 0 , 0 ' 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

1 0 5 5 2 , 0 0 3 0 6 1 6 , 0 0 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

1 0 6 52 , 50 3 0 6 0 3 , 0 0 - 3 - 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

1 0 7 53 , 00 3 0 5 8 7 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 6 4 9 1 

1 0 8 53 , 50 3 0 5 7 3 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 6 4 9 1 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r na )  

i  X y 
s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 0 9 5 4 , 0 0 3 0 5 5 8 , 0 0 - 4 - 0, 96 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 4 6 0 5 

1 1 0 5 4 , 5 0 3 0 5 4 3 , 0 0 - 3 - 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

111 5 5 , 0 0 3 0 5 2 5 , 0 0 4 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

1 1 2 5 5 , 5 0 3 0 5 1 0 , 0 0 3 0, 96 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 4 6 0 5 

1 1 3 5 6 , 0 0 3 0 4 9 6 , 0 0 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

1 1 4 5 6 , 5 0 3 0 4 8 0 , 0 0 4 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

1 1 5 5 7 , 0 0 3 0 4 6 8 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

1 1 6 5 7 , 5 0 3 0 4 5 4 , 0 0 - 4 - 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 

1 1 7 5 8 , 0 0 3 0 4 3 9 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

1 1 8 5 8 , 5 0 3 0 4 2 4 , 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 1 9 5 9 , 0 0 3 0 4 0 9 , 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 2 0 5 9 , 5 0 3 0 3 9 5 , 0 0 4 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

1 2 1 6 0 , 0 0 3 0 3 8 0 , 0 0 2 0, 96 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

1 2 2 6 0 , 5 0 3 0 3 7 0 , 0 0 - 6 - 1, 12 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 9 8 8 0 

1 2 3 6 1 , 0 0 3 0 3 5 3 , 0 0 - 3 - 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

1 2 4 6 1 , 5 0 3 0 3 3 9 , 0 0 4 - 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 

1 2 5 6 2 , 0 0 3 0 3 2 3 , 0 0 1 0, 16 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 2 6 6 2 , 5 0 3 0 3 1 2 , 0 0 - 5 - 0, 96 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 4 6 0 5 

1 2 7 6 3 , 0 0 3 0 2 9 4 , 0 0 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

1 2 8 6 3 , 5 0 3 0 2 8 0 , 0 0 4 0, 32 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 1 6 2 3 

1 2 9 6 4 , 0 0 3 0 2 6 6 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 3 0 6 4 , 5 0 3 0 2 5 2 , 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

131 6 5 , 0 0 3 0 2 3 8 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

1 3 2 6 5 , 5 0 3 0 2 2 3 , 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 3 3 6 6 , 0 0 3 0 2 0 9 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

1 3 4 6 6 , 5 0 3 0 1 9 3 , 0 0 3 0. 48 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 3 6 5 1 

1 3 5 6 7 , 0 0 3 0 1 8 0 , 0 0 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

1 3 6 6 7 , 5 0 3 0 1 6 6 , 0 0 0 0, 32 0 , 0 6 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

1 3 7 6 8 , 0 0 3 0 1 5 3 , 0 0 - 3 - 0. 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

1 3 8 6 8 , 5 0 3 0 1 3 9 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 3 9 6 9 , 0 0 3 0 1 2 3 , 0 0 3 - 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

1 4 0 6 9 , 5 0 3 0 1 1 2 , 0 0 - 4 - 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 6 4 9 1 

141 7 0 , 0 0 3 0 0 9 6 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

1 4 2 7 0 , 5 0 3 0 0 8 1 , 0 0 2 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

1 4 3 7 1 , 0 0 3 0 0 6 9 , 0 0 - 2 - 0, 8 0 , 0 0 6 2 7 9 4 3 0 . 0 0 1 0 1 4 3 

1 4 4 7 1 , 5 0 3 0 0 5 2 , 0 0 6 0, 16 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 0 4 0 6 

1 4 5 7 2 , 0 0 3 0 0 4 0 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

1 4 6 7 2 , 5 0 3 0 0 2 9 , 0 0 - 12 - 1, 44 0 , 2 2 6 0 5 9 6 5 0 , 0 0 3 2 8 6 2 

1 4 7 7 3 , 0 0 3 0 0 1 0 , 0 0 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

1 4 8 7 3 , 5 0 2 9 9 9 4 , 0 0 11 0, 48 0 , 1 8 9 9 5 2 9 0 0 , 0 0 0 3 6 5 1 

1 4 9 7 4 , 0 0 2 9 9 8 2 , 0 0 - 1 - 0. 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

1 5 0 7 4 , 5 0 2 9 9 7 0 , 0 0 - 8 - 1, 28 0 , 1 0 0 4 7 0 9 6 0 , 0 0 2 5 9 6 5 

1 5 1 7 5 , 0 0 2 9 9 5 3 , 0 0 - 2 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

1 5 2 7 5 , 5 0 2 9 9 3 8 , 0 0 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

1 5 3 7 6 , 0 0 2 9 9 2 2 , 0 0 1 0. 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 5 4 7 6 , 5 0 2 9 9 0 9 , 0 0 0 0, 32 0 , 0 0 0 0 6 0 0 0 0 , 0 0 0 1 6 2 3 

1 5 5 7 7 , 0 0 2 9 8 9 2 , 0 0 6 1, 12 0 , 0 5 6 5 1 4
c
1 0 , 0 0 1 9 8 8 0 

1 5 6 7 7 , 5 0 2 9 8 8 0 , 0 0 0 - 0, 48 0 . 0 0 0 0 C 0 0 0 0 , 0 0 0 3 6 5 1 

1 5 7 7 8 , 0 0 2 9 8 6 8 , 0 0 - 6 - 1, 6 0 , 0 5 6 5 1 4 9 1 0 , 0 0 4 0 5 7 1 

1 5 8 7 8 , 5 0 2 9 8 5 1 , 0 0 - 1 - 1, 12 0 , 0 0 1 5 6 9 8 6 0 . 0 0 1 9 8 8 0 

1 5 9 7 9 , 0 0 2 9 8 3 8 , 0 0 - 4 - 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

1 6 0 7 9 , 5 0 2 9 8 2 1 , 0 0 - 3 - 1, 28 0 , 0 1 4 1 2 3 7 3 0 , 0 0 2 5 9 6 5 

161 8 0 , 0 0 2 9 8 0 4 , 0 0 3 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

1 6 2 8 0 , 5 0 2 9 7 8 8 , 0 0 5 0, 8 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r n a )  

i  X y s bi l  s bi 2 . 5 s b i 1 * s b i  \  s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 6 3 8 1 , 0 0 2 9 7 7 3 , 0 0 0 0, 8 0 , 0 0 0 0 0 0 0 3 0 , 0 0 1 0 1 4 3 

1 6 4 8 1 , 5 0 2 9 7 6 0 , 0 0 - 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

1 6 5 8 2 , 0 0 2 9 7 4 2 , 0 0 2 1, 12 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 9 8 8 0 

1 6 6 8 2 , 5 0 2 9 7 2 9 , 0 0 2 0, 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

1 6 7 8 3 , 0 0 2 9 7 1 3 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

1 6 8 8 3 , 5 0 2 9 7 0 0 , 0 0 - 1 - 0, 64 0 , 0 0 1 5 6 9 8 3 0 , 0 0 0 6 4 9 1 

1 6 9 8 4 , 0 0 2 9 6 8 4 , 0 0 4 0, 32 0 , 0 2 5 1 1 7 ;  1 0 , 0 0 0 1 6 2 3 

1 7 0 8 4 , 5 0 2 9 6 7 0 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 3 0 , 0 0 0 1 6 2 3 

171 8 5 , 0 0 2 9 6 5 9 , 0 0 - 11 - 1, 44 0 , 1 8 9 9 5 2 0 J 0 , 0 0 3 2 8 6 2 

1 7 2 8 5 , 5 0 2 9 6 4 0 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

1 7 3 8 6 , 0 0 2 9 6 2 3 , 0 0 9 0, 96 0 , 1 2 7 1 5 8 0 3 0 , 0 0 1 4 6 0 5 

1 7 4 8 6 , 5 0 2 9 6 1 0 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

1 7 5 8 7 , 0 0 2 9 5 9 6 , 0 0 - 1 0 0 , 0 0 1 5 6 9 8 8 0 , 0 0 0 0 0 0 0 

1 7 6 8 7 , 5 0 2 9 5 8 0 , 0 0 2 1, 44 0 , 0 0 6 2 7 9 4 3 0 , 0 0 3 2 8 6 2 

1 7 7 8 8 , 0 0 2 9 5 6 8 , 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 7 8 8 8 , 5 0 2 9 5 5 2 , 0 0 - 2 0 0 , 0 0 6 2 7 9 4 8 0 , 0 0 0 0 0 0 0 

1 7 9 8 9 , 0 0 2 9 5 3 9 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

1 8 0 8 9 , 5 0 2 9 5 2 2 , 0 0 5 1, 44 0. 039246- '  0 , 0 0 3 2 8 6 2 

1 8 1 9 0 , 0 0 2 9 5 1 0 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

1 8 2 9 0 , 5 0 2 9 4 9 7 , 0 0 - 3 - 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

1 8 3 9 1 , 0 0 2 9 4 8 1 , 0 0 5 0 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 0 0 0 0 

1 8 4 9 1 , 5 0 2 9 4 6 9 , 0 0 - 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

1 8 5 9 2 , 0 0 2 9 4 5 7 , 0 0 - 9 - 1, 44 0 , 1 2 7 1 5 8 5 6 0 , 0 0 3 2 8 6 2 

1 8 6 9 2 , 5 0 2 9 4 3 9 , 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 3 0 , 0 0 0 0 4 0 6 

1 8 7 9 3 , 0 0 2 9 4 2 4 , 0 0 6 0, 8 0 , 0 6 6 5 "  4 0 , 0 0 1 0 1 4 3 

1 8 8 9 3 , 5 0 2 9 4 1 0 , 0 0 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

1 8 9 9 4 , 0 0 2 9 3 9 7 , 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

1 9 0 9 4 , 5 0 2 9 3 8 3 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

191 9 5 , 0 0 2 9 3 6 9 , 0 0 - 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

1 9 2 9 5 , 5 0 2 9 3 5 6 , 0 0 - 3 - 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

1 9 3 9 6 , 0 0 2 9 3 3 9 , 0 0 1 2, 4 0 , 0 0 1 5 6 9 8 6 0 , 0 0 9 1 2 8 4 

1 9 4 9 6 , 5 0 2 9 3 2 6 , 0 0 3 2, 88 0 , 0 1 4 1 2 8 7 3 0 , 0 1 3 1 4 4 8 

1 9 5 9 7 , 0 0 2 9 3 1 0 , 0 0 6 1, 92 0 , 0 5 6 5 1 4 9 1 0 , 0 0 5 8 4 2 2 

1 9 6 9 7 , 5 0 2 9 2 9 9 , 0 0 11 0 0 , 1 8 9 9 5 2 9 0 0 , 0 0 0 0 0 0 0 

1 9 7 9 8 , 0 0 2 9 2 8 7 , 0 0 9 - 1, 12 0 , 1 2 7 1 5 8 5 6 0 , 0 0 1 9 8 8 0 

1 9 8 9 8 , 5 0 2 9 2 8 3 , 0 0 - 18 - 4, 8 0 , 5 0 8 6 5 4 2 2 0 , 0 3 6 5 1 3 5 

1 9 9 9 9 , 0 0 2 9 2 7 3 , 0 0 - 30 - 5, 6 1 , 4 1 2 8 7 2 8 4 0 , 0 4 9 6 9 8 9 

2 0 0 9 9 , 5 0 2 9 2 4 9 , 0 0 - 4 - 1, 92 0 , 0 2 5 1 1 7 7 4 0 , 0 0 5 8 4 2 2 

2 0 1 1 0 0 , 0 0 2 9 2 2 9 , 0 0 1 2 0, 32 0 , 2 2 6 0 5 9 6 5 0 , 0 0 0 1 6 2 3 

2 0 2 1 0 0 , 5 0 2 9 2 1 1 , 0 0 1 2 1, 6 0 , 2 2 6 0 5 9 6 5 0 , 0 0 4 0 5 7 1 

2 0 3 1 0 1 , 0 0 2 9 1 9 7 , 0 0 11 3, 04 0 , 1 8 9 9 5 2 9 0 0 , 0 1 4 6 4 6 0 

2 0 4 1 0 1 , 5 0 2 9 1 8 5 , 0 0 2 3, 2 0 , 0 0 6 2 7 9 4 3 0 , 0 1 6 2 2 8 2 

2 0 5 1 0 2 , 0 0 2 9 1 7 6 , 0 0 - 10 0, 32 0 , 1 5 6 9 8 5 8 7 0 , 0 0 0 1 6 2 3 

2 0 6 1 0 2 , 5 0 2 9 1 6 1 , 0 0 - 7 - 0, 32 0 , 0 7 6 9 2 3 0 8 0 , 0 0 0 1 6 2 3 

2 0 7 1 0 3 , 0 0 2 9 1 4 5 , 0 0 3 0 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 0 0 0 

2 0 8 1 0 3 , 5 0 2 9 1 3 0 , 0 0 6 0, 64 0 , 0 5 6 5 1 4 9 .  0 , 0 0 0 6 4 9 1 

2 0 9 1 0 4 , 0 0 2 9 1 1 7 , 0 0 2 1, 28 0 , 0 0 6 2 7 9 4 3 0 , 0 0 2 5 9 6 5 

2 1 0 1 0 4 , 5 0 2 9 1 0 5 , 0 0 - 1 3, 36 0 , 0 0 1 5 6 9 8 6 0 , 0 1 7 8 9 1 6 

2 1 1 1 0 5 , 0 0 2 9 0 9 1 , 0 0 2 1, 44 0 , 0 0 6 2 7 9 4 3 0 , 0 0 3 2 8 6 2 

2 1 2 1 0 5 , 5 0 2 9 0 7 9 , 0 0 4 0, 96 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 4 6 0 5 

2 1 3 1 0 6 , 0 0 2 9 0 6 7 , 0 0 1 2 0, 64 0 , 2 2 6 0 5 9 6 5 0 , 0 0 0 6 4 9 1 

2 1 4 1 0 6 , 5 0 2 9 0 5 7 , 0 0 - 5 - 0, 48 0 , 0 5 9 2 4 6 4 7 0 , 0 0 0 3 6 5 1 

2 1 5 1 0 7 , 0 0 2 9 0 5 5 , 0 0 - 24 - 4, 16 0 , 9 0 4 2 0 8 6 2 0 , 0 2 7 4 2 5 7 

2 1 6 1 0 7 , 5 0 2 9 0 3 0 , 0 0 5 - 0, 16 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 0 4 0 6 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i i ha e x t e r n a )  

i  X y s bi l  s bi 2 . 5 s b i 1 * S Di 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 1 7 1 0 8 , 0 0 2 9 0 1 9 , 0 0 11 - 0, 48 0 , 1 8 9 9 5 2 9 0 0 , 0 0 0 3 6 5 1 

2 1 8 1 0 8 , 5 0 2 9 0 0 8 , 0 0 - 7 - 0, 96 0 , 0 7 6 9 2 3 0 8 0 , 0 0 1 4 6 0 5 

2 1 9 1 0 9 , 0 0 2 8 9 9 4 , 0 0 - 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 2 0 1 0 9 , 5 0 2 8 9 7 9 , 0 0 6 2 , 56 0 , 0 5 6 5 " 4 9 1 0 , 0 1 0 3 8 6 1 

2 2 1 1 1 0 , 0 0 2 8 9 6 8 , 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

2 2 2 1 1 0 , 5 0 2 8 9 5 6 , 0 0 - 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

2 2 3 1 1 1 , 0 0 2 8 9 4 3 , 0 0 1 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

2 2 4 1 1 1 , 5 0 2 8 9 3 0 , 0 0 5 1, 6 0 , 0 3 9 2 4 6 4 7 0 , 0 0 4 0 5 7 1 

2 2 5 1 1 2 , 0 0 2 8 9 1 9 , 0 0 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

2 2 6 1 1 2 , 5 0 2 8 9 0 9 , 0 0 - 3 - 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

2 2 7 1 1 3 , 0 0 2 8 8 9 7 , 0 0 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 2 8 1 1 3 , 5 0 2 8 8 8 5 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 2 9 1 1 4 , 0 0 2 8 8 7 6 , 0 0 - 6 - 1, 28 0 , 0565" ! 491 0 , 0 0 2 5 9 6 5 

2 3 0 1 1 4 , 5 0 2 8 8 5 9 , 0 0 4 0, 32 0 , 0251 " 7 7 4 0 , 0 0 0 1 6 2 3 

2 3 1 1 1 5 , 0 0 2 8 8 4 9 , 0 0 4 0, 32 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 1 6 2 3 

2 3 2 1 1 5 , 5 0 2 8 8 3 7 , 0 0 - 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

2 3 3 1 1 6 , 0 0 2 8 8 2 6 , 0 0 - 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

2 3 4 1 1 6 , 5 0 2 8 8 1 4 , 0 0 0 1, 28 0 , 0 0 0 0 6 0 0 0 0 , 0 0 2 5 9 6 5 

2 3 5 1 1 7 , 0 0 2 8 8 0 1 , 0 0 5 0, 96 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 4 6 0 5 

2 3 6 1 1 7 , 5 0 2 8 7 9 1 , 0 0 3 1, 12 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 9 8 8 0 

2 3 7 1 1 8 , 0 0 2 8 7 8 1 , 0 0 - 1 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

2 3 8 1 1 8 , 5 0 2 8 7 7 1 , 0 0 - 2 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

2 3 9 1 1 9 , 0 0 2 8 7 6 0 , 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

2 4 0 1 1 9 , 5 0 2 8 7 4 9 , 0 0 4 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 

2 4 1 1 2 0 , 0 0 2 8 7 4 0 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

2 4 2 1 2 0 , 5 0 2 8 7 3 1 , 0 0 - 4 - 0, 32 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 1 6 2 3 

2 4 3 1 2 1 , 0 0 2 8 7 1 9 , 0 0 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

2 4 4 1 2 1 , 5 0 2 8 7 0 9 , 0 0 4 0, 48 0 , 0 2 5 1 7 7 7 4 0 , 0 0 0 3 6 5 1 

2 4 5 1 2 2 , 0 0 2 8 7 0 0 , 0 0 - 2 0, 32 0 , 00627 9 4 3 0 , 0 0 0 1 6 2 3 

2 4 6 1 2 2 , 5 0 2 8 6 9 1 , 0 0 - 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

2 4 7 1 2 3 , 0 0 2 8 6 7 9 , 0 0 3 1, 12 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 9 8 8 0 

2 4 8 1 2 3 , 5 0 2 8 6 7 1 , 0 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA7 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

2 4 9 1 2 4 , 0 0 2 8 6 6 i , 0 0 - 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

2 5 0 1 2 4 , 5 0 2 8 6 5 3 , 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 5 1 1 2 5 , 0 0 2 8 6 4 2 , 0 0 2 0, 48 0 , 00627 9 4 3 0 , 0 0 0 3 6 5 1 

2 5 2 1 2 5 , 5 0 2 8 6 3 4 , 0 0 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

2 5 3 1 2 6 , 0 0 2 8 6 2 5 , 0 0 - 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

2 5 4 1 2 6 , 5 0 2 8 6 1 7 , 0 0 - 4 - 0, 64 0 , 0 2 5 1 7 7 7 4 0 , 0 0 0 6 4 9 1 

2 5 5 1 2 7 , 0 0 2 8 6 0 7 , 0 0 - 2 0 0 , 00627 9 4 3 0 , 0 0 0 0 0 0 0 

2 5 6 1 2 7 , 5 0 2 8 5 9 6 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

2 5 7 1 2 8 , 0 0 2 8 5 8 7 , 0 0 2 1, 12 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 9 8 8 0 

2 5 8 1 2 8 , 5 0 2 8 5 7 6 , 0 0 5 1, 92 0 , 0 3 9 2 4 6 4 7 0 , 0 0 5 8 4 2 2 

2 5 9 1 2 9 , 0 0 2 8 5 6 9 , 0 0 3 1, 28 0 , 0 1 4 1 2 8 7 3 0 , 0 0 2 5 9 6 5 

2 6 0 1 2 9 , 5 0 2 8 5 6 1 , 0 0 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

2 6 1 1 3 0 , 0 0 2 8 5 5 4 , 0 0 0 0, 48 0 , 0 0 0 0 6 0 0 0 0 , 0 0 0 3 6 5 1 

2 6 2 1 3 0 , 5 0 2 8 5 4 7 , 0 0 - 4 0 0, 0261' !  7 7 4 0 , 0 0 0 0 0 0 0 

2 6 3 1 3 1 , 0 0 2 8 5 3 9 , 0 0 - 4 - 0, 8 0 , 0 2 5 1 1 7 7 4 0 . 0 0 1 0 1 4 3 

2 6 4 1 3 1 , 5 0 2 8 5 2 9 , 0 0 4 0 0 , 0 2 5 1 1 7 7 4 0 . 0 0 0 0 0 0 0 

2 6 5 1 3 2 , 0 0 2 8 5 2 0 , 0 0 6 0, 32 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 1 6 2 3 

2 6 6 1 3 2 , 5 0 2 8 5 1 5 , 0 0 - 4 1, 28 0 , 0 2 5 1 7 7 7 4 0 . 0 0 2 5 9 6 5 

2 6 7 1 3 3 , 0 0 2 8 5 0 7 , 0 0 - 5 0 0 , 0 3 9 2 4 3 4 7 0 , 0 0 0 0 0 0 0 

2 6 8 1 3 3 , 5 0 2 8 4 9 7 , 0 0 2 0, 96 0 , 0 0 6 2 7 9 4 3 0 . 0 0 1 4 6 0 5 

2 6 9 1 3 4 , 0 0 2 8 4 8 9 , 0 0 1 3 1, 12 0 , 2 6 5 3 0 6 1 2 0 , 0 0 1 9 8 8 0 

2 7 0 1 3 4 , 5 0 2 8 4 8 1 , 0 0 2 1, 12 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 9 8 8 0 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t nl . i a e x t e r n a )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i  X 
y 

s b i l  s b i 2 . 5 s b i  i * soi 1 s b i 2 . 5 * s b i 2 . 5 

2 7 1 1 3 5 , 0 0 2 8 4 8 4 , 0 0 - 18 - 1, 6 0 , 5 0 8 6 6 4 2 2 0 , 0 0 4 0 5 7 1 

2 7 2 1 3 5 , 5 0 2 8 4 6 7 , 0 0 3 1, 6 0 , 0 1 4 1 2 8 7 3 0 , 0 0 4 0 5 7 1 

2 7 3 1 3 6 , 0 0 2 8 4 6 1 , 0 0 11 0, 8 0 , 1 8 9 9 6 2 9 0 0 , 0 0 1 0 1 4 3 

2 7 4 1 3 6 , 5 0 2 8 4 5 6 , 0 0 - 2 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 7 5 1 3 7 , 0 0 2 8 4 4 9 , 0 0 0 0 0 , 0 0 0 0 6 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 6 1 3 7 , 5 0 2 8 4 4 3 , 0 0 0 1, 28 0 , 0 0 0 0 6 0 0 0 0 , 0 0 2 5 9 6 5 

2 7 7 1 3 8 , 0 0 2 8 4 3 7 , 0 0 - 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

2 7 8 1 3 8 , 5 0 2 8 4 3 0 , 0 0 0 0 0 , 0 0 0 0 6 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 9 1 3 9 , 0 0 2 8 4 2 4 , 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 8 0 1 3 9 , 5 0 2 8 4 1 7 , 0 0 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

2 8 1 1 4 0 , 0 0 2 8 4 1 0 , 0 0 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

2 8 2 1 4 0 , 5 0 2 8 4 0 5 , 0 0 0 0, 48 0 , 0 0 0 0 6 0 0 0 0 , 0 0 0 3 6 5 1 

2 8 3 1 4 1 , 0 0 2 8 3 9 9 , 0 0 - 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

2 8 4 1 4 1 . 5 0 2 8 3 9 3 , 0 0 0 0. 48 0 , 0 0 0 0 6 0 0 0 0 , 0 0 0 3 6 5 1 

2 8 5 1 4 2 , 0 0 2 8 3 8 7 , 0 0 1 0 0. 00 5 0 9 8 6 0 , 0 0 0 0 0 0 0 

2 8 6 1 4 2 , 5 0 2 8 3 8 1 , 0 0 2 - 0, 16 0 . 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

2 8 7 1 4 3 , 0 0 2 8 3 7 6 , 0 0 0 0, 32 0 , 0 6 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

2 8 8 1 4 3 , 5 0 2 8 3 7 1 , 0 0 - 4 0, 32 0 , 0 2 5 V 7 7 4 0 , 0 0 0 1 6 2 3 

2 8 9 1 4 4 , 0 0 2 8 3 6 5 , 0 0 - 3 0, 48 0 , 0 1 4 1 / 8 7 3 0 , 0 0 0 3 6 5 1 

2 9 0 1 4 4 , 5 0 2 8 3 5 7 , 0 0 6 1, 6 0 . 0 6 6 5 . 4 9 1 0 , 0 0 4 0 5 7 1 

2 9 1 1 4 5 . 0 0 2 8 3 5 1 , 0 0 8 1, 44 0 . 1 0 0 4 7 0 9 6 0 , 0 0 3 2 8 6 2 

2 9 2 1 4 5 , 5 0 2 8 3 4 9 , 0 0 - 1 0, 48 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

2 9 3 1 4 6 , 0 0 2 8 3 4 5 , 0 0 - 2 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

2 9 4 1 4 6 , 5 0 2 8 3 4 0 , 0 0 - 1 0, 16 0 . 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 9 5 1 4 7 , 0 0 2 8 3 3 7 , 0 0 - 4 - 0, 8 0 , 0 2 5 1 ^ 7 7 4 0 , 0 0 1 0 1 4 3 

2 9 6 1 4 7 , 5 0 2 8 3 3 0 , 0 0 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

2 9 7 1 4 8 , 0 0 2 8 3 2 5 , 0 0 3 0, 32 0, 01zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA A12 8 7 3 0 , 0 0 0 1 6 2 3 

2 9 8 1 4 8 , 5 0 2 8 3 2 1 , 0 0 0 - 0, 16 0 , 0 0 0 0 6 0 0 0 0 , 0 0 0 0 4 0 6 

2 9 9 1 4 9 , 0 0 2 8 3 1 6 , 0 0 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

3 0 0 1 4 9 . 5 0 2 8 3 1 2 , 0 0 0 - 0, 32 0 , 0 6 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

3 0 1 1 5 0 , 0 0 2 8 3 0 8 , 0 0 - 4 - 0. 48 0 , 0 2 5 1 7 7 4 0 , 0 0 0 3 6 5 1 

3 0 2 1 5 0 , 5 0 2 8 3 0 3 , 0 0 - 5 - 0, 64 0 , 0 3 9 2 - 6 4 7 0 , 0 0 0 6 4 9 1 

3 0 3 1 5 1 , 0 0 2 8 2 9 6 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

3 0 4 1 5 1 , 5 0 2 8 2 8 9 , 0 0 8 1, 6 0 , 1 0 0 4 7 0 9 6 0 , 0 0 4 0 5 7 1 

3 0 5 1 5 2 , 0 0 2 8 2 8 5 , 0 0 3 1, 6 0 , 0 1 4 1 2 8 7 3 0 , 0 0 4 0 5 7 1 

3 0 6 1 5 2 , 5 0 2 8 2 8 3 , 0 0 - 2 1, 28 0 , 0062"  9 4 3 0 , 0 0 2 5 9 6 5 

3 0 7 1 5 3 , 0 0 2 8 2 7 7 , 0 0 3 1, 6 0 . 0 1 4 1 2 8 7 3 0 , 0 0 4 0 5 7 1 

3 0 8 1 5 3 , 5 0 2 8 2 7 5 , 0 0 1 0, 32 0 , 0 6 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

3 0 9 1 5 4 , 0 0 2 8 2 7 2 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

3 1 0 1 5 4 , 5 0 2 8 2 6 8 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

3 1 1 1 5 5 , 0 0 2 8 2 6 6 , 0 0 - 4 0, 16 0 , 0 2 5 1 - 7 7 4 0 , 0 0 0 0 4 0 6 

3 1 2 1 5 5 , 5 0 2 8 2 6 1 , 0 0 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

3 1 3 1 5 6 , 0 0 2 8 2 5 6 , 0 0 7 0, 96 0 , 0 7 6 9 2 3 0 8 0 , 0 0 1 4 6 0 5 

3 1 4 1 5 6 , 5 0 2 8 2 5 7 , 0 0 - 3 - 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 3 6 5 1 

3 1 5 1 5 7 , 0 0 2 8 2 5 3 , 0 0 - 3 - 0, 16 0 . 0 - 4 1 7 8 7 3 0 , 0 0 0 0 4 0 6 

3 1 6 1 5 7 , 5 0 2 8 2 5 0 , 0 0 0 0, 48 0 , 0 0 0 0 6 0 0 0 0 , 0 0 0 3 6 5 1 

3 1 7 1 5 8 . 0 0 2 8 2 4 7 , 0 0 - 2 0, 48 0 , 0062 "  9 4 3 0 , 0 0 0 3 6 5 1 

3 1 8 1 5 8 , 5 0 2 8 2 4 3 , 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

3 1 9 1 5 9 , 0 0 2 8 2 3 9 , 0 0 6 1, 76 0 , 0 5 6 5 1 4 9 1 0 , 0 0 4 9 0 9 0 

3 2 0 1 5 9 , 5 0 2 8 2 3 7 , 0 0 5 1, 6 0 , 0 3 9 2 4 6 4 7 0 , 0 0 4 0 5 7 1 

3 2 1 1 6 0 , 0 0 2 8 2 3 7 , 0 0 - 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

3 2 2 1 6 0 , 5 0 2 8 2 3 6 , 0 0 - 3 0, 48 0 , 0 1 4 1 7 8 7 3 0 , 0 0 0 3 6 5 1 

3 2 3 1 6 1 , 0 0 2 8 2 3 3 , 0 0 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

3 2 4 1 6 1 , 5 0 2 8 2 3 2 , 0 0 0 - 1, 12 0 , 0 6 0 0 0 0 0 0 0 , 0 0 1 9 8 8 0 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni ve l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r n a )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y s bi l  s bi 2 . 5 s b i l  * s bi 1 s bi 2 . 5 * s bi 2 . 5 

3 2 5 1 6 2 , 0 0 2 8 2 3 1 , 0 0 - 1 - 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

3 2 6 1 6 2 , 5 0 2 8 2 2 8 , 0 0 - 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

3 2 7 1 6 3 , 0 0 2 8 2 2 8 , 0 0 - 7 - 0, 64 0 , 0 7 6 9 7 3 0 8 0 , 0 0 0 6 4 9 1 

3 2 8 1 6 3 , 5 0 2 8 2 2 2 , 0 0 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

3 2 9 1 6 4 , 0 0 2 8 2 1 8 , 0 0 9 1. 44 0 , 1 2 7 1 6 8 5 6 0 . 0 0 3 2 8 6 2 

3 3 0 1 6 4 , 5 0 2 8 2 1 8 , 0 0 2 1, 28 0 , 0 0 6 2 7 9 4 3 0 , 0 0 2 5 9 6 5 

3 3 1 1 6 5 , 0 0 2 8 2 1 7 , 0 0 - 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 . 0 0 1 0 1 4 3 

3 3 2 1 6 5 , 5 0 2 8 2 1 6 , 0 0 - 1 1, 28 0 , 0 0 1 5 6 9 8 6 0 , 0 0 2 5 9 6 5 

3 3 3 1 6 6 , 0 0 2 8 2 1 5 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 6 4 9 1 

3 3 4 1 6 6 , 5 0 2 8 2 1 3 , 0 0 1 0, 64 0 , 0 0 1 5 0 9 8 6 0 , 0 0 0 6 4 9 1 

3 3 5 1 6 7 , 0 0 2 8 2 1 3 , 0 0 1 0, 16 0 , 00150 : 986 0 , 0 0 0 0 4 0 6 

3 3 6 1 6 7 , 5 0 2 8 2 1 1 , 0 0 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

3 3 7 1 6 8 , 0 0 2 8 2 1 2 , 0 0 1 0 0 , 0 0 1 5 0 9 8 6 0 , 0 0 0 0 0 0 0 

3 3 8 1 6 8 , 5 0 2 8 2 1 2 , 0 0 - 4 - 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

3 3 9 1 6 9 , 0 0 2 8 2 1 2 , 0 0 - 3 - 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 3 6 5 1 

3 4 0 1 6 9 , 5 0 2 8 2 0 9 , 0 0 2 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

3 4 1 1 7 0 , 0 0 2 8 2 0 9 , 0 0 2 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

3 4 2 1 7 0 , 5 0 2 8 2 0 8 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

3 4 3 1 7 1 , 0 0 2 8 2 0 8 , 0 0 1 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

3 4 4 1 7 1 , 5 0 2 8 2 0 8 , 0 0 0 1, 44 0 , 0 0 0 0 0 0 0 0 0 , 0 0 3 2 8 6 2 

3 4 5 1 7 2 , 0 0 2 8 2 0 8 , 0 0 0 1, 12 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 9 8 8 0 

3 4 6 1 7 2 , 5 0 2 8 2 0 8 , 0 0 3 1, 44 0 , 0 1 4 1 7 3 7 3 0 , 0 0 3 2 8 6 2 

3 4 7 1 7 3 , 0 0 2 8 2 0 8 , 0 0 5 1, 28 0 , 0 3 9 2 4 6 4 7 0 , 0 0 2 5 9 6 5 

3 4 8 1 7 3 , 5 0 2 8 2 1 1 , 0 0 0 - 0, 16 0 , 0 0 0 0 6 0 0 0 0 , 0 0 0 0 4 0 6 

3 4 9 1 7 4 , 0 0 2 8 2 1 3 , 0 0 - 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

3 5 0 1 7 4 , 5 0 2 8 2 1 4 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

3 5 1 1 7 5 , 0 0 2 8 2 1 6 , 0 0 - 6 0, 16 0 , 0 5 6 5 7 4 9 1 0 , 0 0 0 0 4 0 6 

3 5 2 1 7 5 , 5 0 2 8 2 1 6 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 6 4 9 1 

3 5 3 1 7 6 , 0 0 2 8 2 1 3 , 0 0 12 2. 4 0 , 2 2 6 0 0 9 6 5 0 , 0 0 9 1 2 8 4 

3 5 4 1 7 6 , 5 0 2 8 2 1 8 , 0 0 5 1, 12 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 9 8 8 0 

3 5 5 1 7 7 , 0 0 2 8 2 2 2 , 0 0 - 3 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 3 6 5 1 

3 5 6 1 7 7 , 5 0 2 8 2 2 5 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

3 5 7 1 7 8 , 0 0 2 8 2 2 8 , 0 0 - 4 - 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

3 5 8 1 7 8 , 5 0 2 8 2 3 0 , 0 0 - 2 - 1, 76 0 , 0 0 6 2 7 9 4 3 0 , 0 0 4 9 0 9 0 

3 5 9 1 7 9 , 0 0 2 8 2 3 0 , 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

3 6 0 1 7 9 , 5 0 2 8 2 3 3 , 0 0 - 3 - 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

3 6 1 1 8 0 , 0 0 2 8 2 3 3 , 0 0 0 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

3 6 2 1 8 0 , 5 0 2 8 2 3 3 , 0 0 1 0 1, 6 0 , 1 5 6 9 6 5 8 7 0 , 0 0 4 0 5 7 1 

3 6 3 1 8 1 , 0 0 2 8 2 3 6 , 0 0 3 1, 44 0 , 0 1 4 1 2 8 7 3 0 , 0 0 3 2 8 6 2 

3 6 4 1 8 1 , 5 0 2 8 2 4 3 , 0 0 - 7 0, 16 0 , 0 7 6 9 2 3 0 8 0 , 0 0 0 0 4 0 6 

3 6 5 1 8 2 , 0 0 2 8 2 4 2 , 0 0 0 1, 28 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 9 6 5 

3 6 6 1 8 2 , 5 0 2 8 2 4 6 , 0 0 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

3 6 7 1 8 3 , 0 0 2 8 2 4 8 , 0 0 3 - 0, 64 0 , 0 1 4 1 2 3 7 3 0 , 0 0 0 6 4 9 1 

3 6 8 1 8 3 , 5 0 2 8 2 5 1 , 0 0 3 0 0 , 0 1 4 1 2 3 7 3 0 , 0 0 0 0 0 0 0 

3 6 9 1 8 4 , 0 0 2 8 2 5 7 , 0 0 - 7 - 0, 16 0 , 07692 . 308 0 , 0 0 0 0 4 0 6 

3 7 0 1 8 4 , 5 0 2 8 2 5 9 , 0 0 - 8 - 0, 64 0 , 1 0 0 4 7 0 9 6 0 , 0 0 0 6 4 9 1 

3 7 1 1 8 5 , 0 0 2 8 2 5 9 , 0 0 5 0, 8 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 

3 7 2 1 8 5 , 5 0 2 8 2 5 9 , 0 0 11 1, 92 0 , 1 8 9 9 6 2 9 0 0 , 0 0 5 8 4 2 2 

3 7 3 1 8 6 , 0 0 2 8 2 6 6 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

3 7 4 1 8 6 , 5 0 2 8 2 7 0 , 0 0 - 4 0, 96 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 4 6 0 5 

3 7 5 1 8 7 , 0 0 2 8 2 7 2 , 0 0 4 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

3 7 6 1 8 7 , 5 0 2 8 2 7 7 , 0 0 - 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

3 7 7 1 8 8 , 0 0 2 8 2 8 2 , 0 0 - 3 - 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 3 6 5 1 

3 7 8 1 8 8 , 5 0 2 8 2 8 3 , 0 0 3 1, 44 0 , 0 1 4 1 2 8 7 3 0 , 0 0 3 2 8 6 2 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r n a )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX 
y 

s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

3 7 9 1 8 9 , 0 0 2 8 2 8 9 , 0 0 0 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

3 8 0 1 8 9 , 5 0 2 8 2 9 2 , 0 0 1 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

3 8 1 1 9 0 , 0 0 2 8 2 9 6 , 0 0 6 1, 12 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 9 8 8 0 

3 8 2 1 9 0 , 5 0 2 8 3 0 2 , 0 0 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

3 8 3 1 9 1 . 0 0 2 8 3 0 9 , 0 0 - 4 - 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 6 4 9 1 

3 8 4 1 9 1 , 5 0 2 8 3 1 3 , 0 0 - 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

3 8 5 1 9 2 , 0 0 2 8 3 1 8 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

3 8 6 1 9 2 , 5 0 2 8 3 2 2 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 7 1 9 3 , 0 0 2 8 3 2 7 , 0 0 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

3 8 8 1 9 3 , 5 0 2 8 3 3 1 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

3 8 9 1 9 4 , 0 0 2 8 3 3 7 , 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

3 9 0 1 9 4 , 5 0 2 8 3 4 1 , 0 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• I 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

3 9 1 1 9 5 , 0 0 2 8 3 4 8 , 0 0 - 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

3 9 2 1 9 5 , 5 0 2 8 3 5 0 , 0 0 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

3 9 3 1 9 6 , 0 0 2 8 3 5 7 , 0 0 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

3 9 4 1 9 6 , 5 0 2 8 3 6 2 , 0 0 - 2 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

3 9 5 1 9 7 , 0 0 2 8 3 6 7 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

3 9 6 1 9 7 , 5 0 2 8 3 7 2 , 0 0 - 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

3 9 7 1 9 8 , 0 0 2 8 3 7 7 , 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

3 9 8 1 9 8 , 5 0 2 8 3 8 1 , 0 0 6 1, 12 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 9 8 8 0 

3 9 9 1 9 9 , 0 0 2 8 3 8 8 , 0 0 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

4 0 0 1 9 9 , 5 0 2 8 3 9 6 0 0 - 4 - 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

4 0 1 2 0 0 , 0 0 2 8 4 0 1 , 0 0 - 2 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

4 0 2 2 0 0 , 5 0 2 8 4 0 7 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

4 0 3 2 0 1 , 0 0 2 8 4 1 2 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

4 0 4 2 0 1 , 5 0 2 8 4 1 8 , 0 0 2 0, 64 0 , 006279 / - 3 0 , 0 0 0 6 4 9 1 

4 0 5 2 0 2 , 0 0 2 8 4 2 4 , 0 0 3 0, 96 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 4 6 0 5 

4 0 6 2 0 2 , 5 0 2 8 4 3 1 , 0 0 3 0, 96 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 4 6 0 5 

4 0 7 2 0 3 , 0 0 2 8 4 3 9 , 0 0 - 2 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

4 0 8 2 0 3 , 5 0 2 8 4 4 7 , 0 0 - 5 - 0, 16 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 0 4 0 6 

4 0 9 2 0 4 , 0 0 2 8 4 5 2 , 0 0 2 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

4 1 0 2 0 4 , 5 0 2 8 4 5 8 , 0 0 5 0, 64 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 6 4 9 1 

4 1 1 2 0 5 , 0 0 2 8 4 6 7 , 0 0 - 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

4 1 2 2 0 5 , 5 0 2 8 4 7 4 , 0 0 - 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

4 1 3 2 0 6 , 0 0 2 8 4 8 1 , 0 0 1 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

4 1 4 2 0 6 , 5 0 2 8 4 8 8 , 0 0 1 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

4 1 5 2 0 7 , 0 0 2 8 4 9 6 , 0 0 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

4 1 6 2 0 7 , 5 0 2 8 5 0 3 , 0 0 4 1, 28 0 , 0 2 5 1 1 7 7 4 0 , 0 0 2 5 9 6 5 

4 1 7 2 0 8 , 0 0 2 8 5 1 3 , 0 0 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

4 1 8 2 0 8 , 5 0 2 8 5 2 2 , 0 0 - 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

4 1 9 2 0 9 , 0 0 2 8 5 3 1 , 0 0 - 2 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

4 2 0 2 0 9 , 5 0 2 8 5 3 8 , 0 0 3 0, 96 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 4 6 0 5 

4 2 1 2 1 0 , 0 0 2 8 5 4 7 , 0 0 4 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 

4 2 2 2 1 0 , 5 0 2 8 5 5 7 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

4 2 3 2 1 1 , 0 0 2 8 5 6 7 , 0 0 - 1 0 , 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

4 2 4 2 1 1 , 5 0 2 8 5 7 6 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 2 5 2 1 2 , 0 0 2 8 5 8 6 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

4 2 6 2 1 2 , 5 0 2 8 5 9 4 , 0 0 1 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 

4 2 7 2 1 3 , 0 0 2 8 6 0 3 , 0 0 3 1, 28 0 , 0 1 4 1 2 8 7 3 0 , 0 0 2 5 9 6 5 

4 2 8 2 1 3 , 5 0 2 8 6 1 3 , 0 0 1 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

4 2 9 2 1 4 , 0 0 2 8 6 2 3 , 0 0 4 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

4 3 0 2 1 4 , 5 0 2 8 6 3 3 , 0 0 4 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

4 3 1 2 1 5 , 0 0 2 8 6 4 7 , 0 0 - 5 - 0, 48 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 3 6 5 1 

4 3 2 2 1 5 , 5 0 2 8 6 5 7 , 0 0 - 4 - 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

IMKffliBuoiaanc 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r n a )  

i  x y s bi l  s bi 2 . 5 sbi 1* sbi ' l  s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4 3 3 2 1 6 , 0 0 2 8 6 6 6 , 0 0 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

4 3 4 2 1 6 , 5 0 2 8 6 7 7 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

4 3 5 2 1 7 , 0 0 2 8 6 8 7 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

4 3 6 2 1 7 , 5 0 2 8 6 9 7 , 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

4 3 7 2 1 8 , 0 0 2 8 7 0 8 , 0 0 - 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 3 8 2 1 8 , 5 0 2 8 7 1 8 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 3 9 2 1 9 , 0 0 2 8 7 2 8 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 6 4 9 1 

4 4 0 2 1 9 , 5 0 2 8 7 3 8 , 0 0 - 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

4 4 1 2 2 0 , 0 0 2 8 7 4 8 , 0 0 4 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 

4 4 2 2 2 0 , 5 0 2 8 7 5 7 , 0 0 7 1, 76 0 , 0 7 6 9 2 3 0 8 0 , 0 0 4 9 0 9 0 

4 4 3 2 2 1 , 0 0 2 8 7 7 2 , 0 0 - 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

4 4 4 2 2 1 , 5 0 2 8 7 8 3 , 0 0 - 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

4 4 5 2 2 2 , 0 0 2 8 7 9 3 , 0 0 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

4 4 6 2 2 2 , 5 0 2 8 8 0 6 , 0 0 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 4 7 2 2 3 , 0 0 2 8 8 1 7 , 0 0 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

4 4 8 2 2 3 , 5 0 2 8 8 3 0 , 0 0 - 2 - 0. 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

4 4 9 2 2 4 , 0 0 2 8 8 4 2 , 0 0 - 1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

4 5 0 2 2 4 , 5 0 2 8 8 5 2 , 0 0 2 0. 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

4 5 1 2 2 5 , 0 0 2 8 8 6 6 , 0 0 - 3 - 0. 48 0 , 0 1 4 1 2 8 7 3 0 . 0 0 0 3 6 5 1 

4 5 2 2 2 5 , 5 0 2 8 8 7 6 , 0 0 - 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

4 5 3 2 2 6 , 0 0 2 8 8 8 7 , 0 0 4 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 6 4 9 1 

4 5 4 2 2 6 , 5 0 2 8 8 9 7 , 0 0 5 1, 6 0 , 0 3 9 2 4 6 4 7 0 , 0 0 4 0 5 7 1 

4 5 5 2 2 7 , 0 0 2 8 9 1 2 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

4 5 6 2 2 7 , 5 0 2 8 9 2 3 , 0 0 - 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

4 5 7 2 2 8 , 0 0 2 8 9 3 7 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 5 8 2 2 8 , 5 0 2 8 9 4 8 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

4 5 9 2 2 9 , 0 0 2 8 9 6 2 , 0 0 - 4 - 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 6 4 9 1 

4 6 0 2 2 9 , 5 0 2 8 9 7 3 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 6 4 9 1 

4 6 1 2 3 0 , 0 0 2 8 9 8 3 , 0 0 4 1, 28 0 , 0 2 5 1 1 7 7 4 0 , 0 0 2 5 9 6 5 

4 6 2 2 3 0 , 5 0 2 8 9 9 8 , 0 0 0 1, 28 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 9 6 5 

4 6 3 2 3 1 , 0 0 2 9 0 0 8 , 0 0 5 2, 4 0 , 0 3 9 2 4 6 4 7 0 , 0 0 9 1 2 8 4 

4 6 4 2 3 1 , 5 0 2 9 0 2 3 , 0 0 3 2 , 08 0 , 0 1 4 1 2 8 7 3 0 , 0 0 6 8 5 6 4 

4 6 5 2 3 2 , 0 0 2 9 0 3 8 , 0 0 - 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

4 6 6 2 3 2 , 5 0 2 9 0 5 1 , 0 0 4 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 6 4 9 1 

4 6 7 2 3 3 , 0 0 2 9 0 6 7 , 0 0 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

4 6 8 2 3 3 , 5 0 2 9 0 8 3 , 0 0 - 7 - 1, 44 0 , 0 7 6 9 2 3 0 8 0 , 0 0 3 2 8 6 2 

4 6 9 2 3 4 , 0 0 2 9 0 9 7 , 0 0 - 4 - 1, 44 0 , 0 2 5 1 1 7 7 4 0 , 0 0 3 2 8 6 2 

4 7 0 2 3 4 , 5 0 2 9 1 0 8 , 0 0 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

4 7 1 2 3 5 , 0 0 2 9 1 2 3 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 1 6 2 3 

4 7 2 2 3 5 , 5 0 2 9 1 3 5 , 0 0 0 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

4 7 3 2 3 6 , 0 0 2 9 1 4 9 , 0 0 3 1, 28 0 , 0 1 4 1 2 8 7 3 0 , 0 0 2 5 9 6 5 

4 7 4 2 3 6 , 5 0 2 9 1 6 2 , 0 0 4 1, 44 0 , 0 2 5 1 1 7 7 4 0 , 0 0 3 2 8 6 2 

4 7 5 2 3 7 , 0 0 2 9 1 7 8 , 0 0 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 7 6 2 3 7 , 5 0 2 9 1 9 3 . 0 0 - 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

4 7 7 2 3 8 , 0 0 2 9 2 0 8 , 0 0 - 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

4 7 8 2 3 8 , 5 0 2 9 2 2 3 , 0 0 - 3 0 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 0 0 0 

4 7 9 2 3 9 , 0 0 2 9 2 3 6 , 0 0 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

4 8 0 2 3 9 , 5 0 2 9 2 5 0 , 0 0 4 0, 96 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 4 6 0 5 

4 8 1 2 4 0 , 0 0 2 9 2 6 7 , 0 0 - 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 8 2 2 4 0 , 5 0 2 9 2 8 1 , 0 0 2 0. 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

4 8 3 2 4 1 , 0 0 2 9 2 9 7 , 0 0 1 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 8 4 2 4 1 , 5 0 2 9 3 1 4 , 0 0 - 4 - 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 

4 8 5 2 4 2 , 0 0 2 9 3 2 8 , 0 0 0 - 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

4 8 6 2 4 2 , 5 0 2 9 3 4 3 , 0 0 1 - 0, 96 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 4 6 0 5 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r n a )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

4 8 7 2 4 3 , 0 0 2 9 3 5 9 , 0 0 - 1 - 1, 6 0 , 0 0 1 5 6 9 8 6 0 , 0 0 4 0 5 7 1 

4 8 8 2 4 3 . 5 0 2 9 3 7 3 , 0 0 - 2 - 1, 28 0 , 0 0 6 2 7 9 4 3 0 , 0 0 2 5 9 6 5 

4 8 9 2 4 4 , 0 0 2 9 3 8 9 , 0 0 - 6 - 0, 96 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 4 6 0 5 

4 9 0 2 4 4 , 5 0 2 9 4 0 1 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

4 9 1 2 4 5 , 0 0 2 9 4 1 3 , 0 0 4 0, 8 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 0 1 4 3 

4 9 2 2 4 5 , 5 0 2 9 4 2 7 , 0 0 5 0, 48 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 3 6 5 1 

4 9 3 2 4 6 , 0 0 2 9 4 4 1 , 0 0 4 0, 64 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 6 4 9 1 

4 9 4 2 4 6 , 5 0 2 9 4 5 8 , 0 0 - 1 0. 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

4 9 5 2 4 7 , 0 0 2 9 4 7 3 , 0 0 - 7 - 0, 32 0 , 0 7 6 9 2 3 0 8 0 , 0 0 0 1 6 2 3 

4 9 6 2 4 7 , 5 0 2 9 4 8 8 , 0 0 - 5 - 0. 96 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 4 6 0 5 

4 9 7 2 4 8 , 0 0 2 9 4 9 8 , 0 0 6 0, 48 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 3 6 5 1 

4 9 8 2 4 8 , 5 0 2 9 5 1 3 , 0 0 5 - 0, 16 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 0 4 0 6 

4 9 9 2 4 9 , 0 0 2 9 5 2 9 , 0 0 - 3 - 0, 96 0 , 0 1 4 1 2 8 / 3 0 , 0 0 1 4 6 0 5 

5 0 0 2 4 9 , 5 0 2 9 5 4 3 , 0 0 - 1 - 1. 44 0 , 0 0 1 5 6 9 8 6 0 , 0 0 3 2 8 6 2 

5 0 1 2 5 0 , 0 0 2 9 5 5 7 , 0 0 - 1 - 0. 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

5 0 2 2 5 0 , 5 0 2 9 5 7 2 , 0 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA-
7 

- 1. 28 0 , 0 7 6 9 2 3 0 8 0 , 0 0 2 5 9 6 5 

5 0 3 2 5 1 , 0 0 2 9 5 8 4 , 0 0 - 7 - 0, 16 0 , 0 7 6 9 2 3 0 8 0 , 0 0 0 0 4 0 6 

5 0 4 2 5 1 , 5 0 2 9 5 9 4 , 0 0 6 1, 6 0 , 0 5 6 5 1 4 9 1 0 , 0 0 4 0 5 7 1 

5 0 5 2 5 2 , 0 0 2 9 6 0 4 , 0 0 14 3, 04 0 , 3 0 7 6 9 2 3 1 0 , 0 1 4 6 4 6 0 

5 0 6 2 5 2 , 5 0 2 9 6 2 2 , 0 0 4 1, 76 0 , 0 2 5 1 1 7 7 4 0 , 0 0 4 9 0 9 0 

5 0 7 2 5 3 , 0 0 2 9 6 3 8 , 0 0 - 3 1, 44 0 , 0 1 4 1 2 8 7 3 0 , 0 0 3 2 8 6 2 

5 0 8 2 5 3 , 5 0 2 9 6 5 4 , 0 0 - 2 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

5 0 9 2 5 4 , 0 0 2 9 6 6 9 . 0 0 - 2 - 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

5 1 0 2 5 4 , 5 0 2 9 6 8 4 , 0 0 - 1 - 1, 28 0 , 0 0 1 5 6 9 8 6 0 , 0 0 2 5 9 6 5 

5 1 1 2 5 5 , 0 0 2 9 6 9 8 , 0 0 1 - 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

5 1 2 2 5 5 , 5 0 2 9 7 1 3 , 0 0 - 1 - 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

5 1 3 2 5 6 , 0 0 2 9 7 2 8 , 0 0 - 2 - 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

5 1 4 2 5 6 , 5 0 2 9 7 4 1 , 0 0 0 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 0 1 4 3 

5 1 5 2 5 7 , 0 0 2 9 7 5 6 , 0 0 - 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

5 1 6 2 5 7 , 5 0 2 9 7 6 9 , 0 0 2 1, 12 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 9 8 8 0 

5 1 7 2 5 8 , 0 0 2 9 7 8 3 , 0 0 8 1 4 4 0 , 1 0 0 4 7 0 9 6 0 , 0 0 3 2 8 6 2 

5 1 8 2 5 8 , 5 0 2 9 7 9 9 , 0 0 3 1, 28 0 , 0 1 4 1 2 8 7 3 0 , 0 0 2 5 9 6 5 

5 1 9 2 5 9 , 0 0 2 9 8 1 8 , 0 0 - 6 - 0, 64 0 , 0 5 6 5 1 4 9 1 0 , 0 0 0 6 4 9 1 

5 2 0 2 5 9 , 5 0 2 9 8 3 2 , 0 0 - 3 - 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

5 2 1 2 6 0 , 0 0 2 9 8 4 7 , 0 0 2 - 0, 96 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

5 2 2 2 6 0 , 5 0 2 9 8 6 2 , 0 0 - 1 - 1, 28 0 , 0 0 1 5 6 9 8 6 0 , 0 0 2 5 9 6 5 

5 2 3 2 6 1 , 0 0 2 9 8 7 8 , 0 0 - 6 - 1, 44 0 , 0 5 6 5 1 4 9 1 0 , 0 0 3 2 8 6 2 

5 2 4 2 6 1 , 5 0 2 9 8 9 1 , 0 0 - 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

5 2 5 2 6 2 , 0 0 2 9 9 0 3 , 0 0 5 0, 64 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 6 4 9 1 

5 2 6 2 6 2 , 5 0 2 9 9 1 9 , 0 0 1 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

5 2 7 2 6 3 , 0 0 2 9 9 3 3 , 0 0 - 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

5 2 8 2 6 3 , 5 0 2 9 9 4 8 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

5 2 9 2 6 4 , 0 0 2 9 9 6 2 , 0 0 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

5 3 0 2 6 4 , 5 0 2 9 9 7 8 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 3 6 5 1 

5 3 1 2 6 5 , 0 0 2 9 9 9 2 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 4 0 6 

5 3 2 2 6 5 , 5 0 3 0 0 0 8 , 0 0 - 5 0 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 0 0 0 0 

5 3 3 2 6 6 , 0 0 3 0 0 2 2 , 0 0 - 2 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

5 3 4 2 6 6 , 5 0 3 0 0 3 3 , 0 0 6 0, 96 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 4 6 0 5 

5 3 5 2 6 7 , 0 0 3 0 0 5 0 , 0 0 5 0, 32 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 1 6 2 3 

5 3 6 2 6 7 , 5 0 3 0 0 6 4 , 0 0 3 0 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 0 0 0 

5 3 7 2 6 8 , 0 0 3 0 0 8 3 , 0 0 - 6 - 1. 92 0 , 0 5 6 5 1 4 9 1 0 , 0 0 5 8 4 2 2 

5 3 8 2 6 8 , 5 0 3 0 0 9 8 , 0 0 - 8 - 1, 76 0 , 1 0 0 4 7 0 9 6 0 , 0 0 4 9 0 9 0 

5 3 9 2 6 9 , 0 0 3 0 1 1 0 , 0 0 - 1 - 1, 6 0 . 0 0 1 5 6 9 8 6 0 , 0 0 4 0 5 7 1 

5 4 0 2 6 9 , 5 0 3 0 1 2 4 , 0 0 - 4 - 1, 12 0 , 0 2 5 1 1 7 7 4 0 , 0 0 1 9 8 8 0 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r n a )  

i  x y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5 4 1 2 7 0 , 0 0 3 0 1 3 6 , 0 0 1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

5 4 2 2 7 0 , 5 0 3 0 1 4 6 , 0 0 9 1, 28 0 , 1 2 7 1 5 8 5 6 0 , 0 0 2 5 9 6 5 

5 4 3 2 7 1 , 0 0 3 0 1 6 3 , 0 0 1 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

5 4 4 2 7 1 , 5 0 3 0 1 7 7 , 0 0 - 4 - 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

5 4 5 2 7 2 , 0 0 3 0 1 9 1 , 0 0 - 2 - 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

5 4 6 2 7 2 , 5 0 3 0 2 0 4 , 0 0 2 - 0, 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

5 4 7 2 7 3 , 0 0 3 0 2 1 7 , 0 0 0 - 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 4 6 0 5 

5 4 8 2 7 3 , 5 0 3 0 2 3 3 , 0 0 - 8 - 1, 6 0 , 1 0 0 4 7 0 9 6 0 , 0 0 4 0 5 7 1 

5 4 9 2 7 4 , 0 0 3 0 2 4 3 , 0 0 - 2 - 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

5 5 0 2 7 4 , 5 0 3 0 2 5 4 , 0 0 7 2, 56 0 , 0 7 6 9 2 3 0 8 0 , 0 1 0 3 8 6 1 

5 5 1 2 7 5 , 0 0 3 0 2 6 7 . 0 0 2 2 , 56 0 , 0 0 6 2 7 9 4 3 0 , 0 1 0 3 8 6 1 

5 5 2 2 7 5 , 5 0 3 0 2 8 2 , 0 0 - 4 1, 44 0 , 0 2 5 1 1 7 7 4 0 , 0 0 3 2 8 6 2 

5 5 3 2 7 6 , 0 0 3 0 2 9 3 , 0 0 1 4 2, 4 0 , 3 0 7 6 9 2 3 1 0 , 0 0 9 1 2 8 4 

5 5 4 2 7 6 , 5 0 3 0 3 0 6 , 0 0 1 6 2, 24 0 , 4 0 1 8 8 3 8 3 0 , 0 0 7 9 5 1 8 

5 5 5 2 7 7 , 0 0 3 0 3 3 3 . 0 0 - 17 - 3, 2 0 , 4 5 3 6 8 9 1 7 0 , 0 1 6 2 2 8 2 

5 5 6 2 7 7 , 5 0 3 0 3 4 6 , 0 0 - 18 - 4, 48 0 , 5 0 8 6 3 4 2 2 0 , 0 3 1 8 0 7 3 

5 5 7 2 7 8 , 0 0 3 0 3 5 6 , 0 0 4 - 3, 84 0 , 0 2 5 1 1 7 7 4 0 , 0 2 3 3 6 8 6 

5 5 8 2 7 8 , 5 0 3 0 3 6 8 , 0 0 2 - 4, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 2 7 4 2 5 7 

5 5 9 2 7 9 , 0 0 3 0 3 8 3 , 0 0 - 13 - 4, 96 0 , 2 6 5 3 0 6 1 2 0 , 0 3 8 9 8 8 3 

5 6 0 2 7 9 , 5 0 3 0 3 9 2 , 0 0 - 10 - 1, 44 0 , 1 5 6 9 8 5 8 7 0 , 0 0 3 2 8 6 2 

5 6 1 2 8 0 , 0 0 3 0 3 9 7 , 0 0 6 0, 96 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 4 6 0 5 

5 6 2 2 8 0 , 5 0 3 0 4 0 6 , 0 0 9 1, 6 0 , 1 2 7 1 5 8 5 6 0 , 0 0 4 0 5 7 1 

5 6 3 2 8 1 , 0 0 3 0 4 1 7 , 0 0 5 1, 6 0 , 0 3 9 2 4 6 4 7 0 , 0 0 4 0 5 7 1 

5 6 4 2 8 1 , 5 0 3 0 4 2 9 , 0 0 2 1, 92 0 , 0 0 6 2 7 9 4 3 0 , 0 0 5 8 4 2 2 

5 6 5 2 8 2 , 0 0 3 0 4 4 2 , 0 0 - 1 1, 28 0 , 0 0 1 5 6 9 8 6 0 , 0 0 2 5 9 6 5 

5 6 6 2 8 2 , 5 0 3 0 4 5 4 . 0 0 - 3 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

5 6 7 2 8 3 , 0 0 3 0 4 6 6 , 0 0 - 3 - 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

5 6 8 2 8 3 , 5 0 3 0 4 7 6 , 0 0 2 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

5 6 9 2 8 4 , 0 0 3 0 4 8 7 , 0 0 4 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

5 7 0 2 8 4 , 5 0 3 0 5 0 0 , 0 0 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

5 7 1 2 8 5 , 0 0 3 0 5 1 2 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 6 4 9 1 

5 7 2 2 8 5 , 5 0 3 0 5 2 5 , 0 0 - 4 - 1, 28 0 , 0 2 5 1 1 7 7 4 0 , 0 0 2 5 9 6 5 

5 7 3 2 8 6 , 0 0 3 0 5 3 7 , 0 0 - 6 - 1, 76 0 , 0 5 6 5 1 4 9 1 0 , 0 0 4 9 0 9 0 

5 7 4 2 8 6 , 5 0 3 0 5 4 6 , 0 0 - 1 - 1, 44 0 , 0 0 1 5 6 9 8 6 0 , 0 0 3 2 8 6 2 

5 7 5 2 8 7 , 0 0 3 0 5 5 6 , 0 0 1 - 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

5 7 6 2 8 7 , 5 0 3 0 5 6 6 , 0 0 1 - 0, 16 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 4 0 6 

5 7 7 2 8 8 , 0 0 3 0 5 7 6 , 0 0 0 0 , 48 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 3 6 5 1 

5 7 8 2 8 8 , 5 0 3 0 5 8 7 , 0 0 - 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

5 7 9 2 8 9 , 0 0 3 0 5 9 6 , 0 0 3 0, 64 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 6 4 9 1 

5 8 0 2 8 9 , 5 0 3 0 6 0 7 , 0 0 3 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

5 8 1 2 9 0 , 0 0 3 0 6 1 9 , 0 0 - 2 - 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

5 8 2 2 9 0 , 5 0 3 0 6 3 0 , 0 0 - 3 - 0, 8 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 0 1 4 3 

5 8 3 2 9 1 , 0 0 3 0 6 4 0 , 0 0 - 2 - 1, 12 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 9 8 8 0 

5 8 4 2 9 1 , 5 0 3 0 6 5 0 , 0 0 - 1 - 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

5 8 5 2 9 2 , 0 0 3 0 6 5 9 , 0 0 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

5 8 6 2 9 2 , 5 0 3 0 6 6 9 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

5 8 7 2 9 3 , 0 0 3 0 6 7 9 , 0 0 - 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

5 8 8 2 9 3 , 5 0 3 0 6 8 6 , 0 0 6 0, 96 0 , 0 5 6 5 1 4 9 1 0 , 0 0 1 4 6 0 5 

5 8 9 2 9 4 , 0 0 3 0 6 9 7 , 0 0 3 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 3 6 5 1 

5 9 0 2 9 4 , 5 0 3 0 7 0 9 , 0 0 - 5 - 0, 64 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 6 4 9 1 

5 9 1 2 9 5 , 0 0 3 0 7 1 8 , 0 0 - 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

5 9 2 2 9 5 , 5 0 3 0 7 2 7 , 0 0 2 - 0, 8 0 . 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

5 9 3 2 9 6 , 0 0 3 0 7 3 8 , 0 0 - 3 - 1, 44 0 , 0 1 4 1 2 8 7 3 0 , 0 0 3 2 8 6 2 

5 9 4 2 9 6 , 5 0 3 0 7 4 7 , 0 0 - 3 - 1, 28 0 , 0 1 4 1 2 8 7 3 0 , 0 0 2 5 9 6 5 



Ca l c u l o d o Ql  d o t r e c h o Me t o d o Ni v e l  e Mi r a ( Fa i x a i nt e r na t r i l ha e x t e r n a )  

i  X y 
s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5 9 5 2 9 7 , 0 0 3 0 7 5 5 , 0 0 - 2 - 0, 48 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 3 6 5 1 

5 9 6 2 9 7 , 5 0 3 0 7 6 4 , 0 0 0 - 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 0 1 4 6 0 5 

5 9 7 2 9 8 , 0 0 3 0 7 7 0 , 0 0 4 0, 16 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 0 4 0 6 

5 9 8 2 9 8 , 5 0 3 0 7 8 1 , 0 0 0 - 0. 64 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 6 4 9 1 

5 9 9 2 9 9 , 0 0 3 0 7 8 9 , 0 0 - 4 - 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 

6 0 0 2 9 9 , 5 0 3 0 7 9 8 , 0 0 - 1 - 0, 32 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 1 6 2 3 

6 0 1 3 0 0 , 0 0 3 0 8 0 4 , 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

6 0 2 3 0 0 , 5 0 3 0 8 1 4 , 0 0 - 2 - 0. 48 0 , 0 0 6 2
 7

9 4 3 0 , 0 0 0 3 6 5 1 

6 0 3 3 0 1 , 0 0 3 0 8 2 0 , 0 0 3 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

6 0 4 3 0 1 , 5 0 3 0 8 2 8 . 0 0 5 0, 32 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 1 6 2 3 

6 0 5 3 0 2 . 0 0 3 0 8 3 9 , 0 0 - 3 - 0, 48 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 3 6 5 1 

6 0 6 3 0 2 , 5 0 3 0 8 4 7 , 0 0 - 5 - 0, 96 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 4 6 0 5 

6 0 7 3 0 3 , 0 0 3 0 8 5 5 , 0 0 - 2 - 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

6 0 8 3 0 3 , 5 0 3 0 8 6 1 , 0 0 2 0, 32 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 1 6 2 3 

6 0 9 3 0 4 , 0 0 3 0 8 6 9 , 0 0 1 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

6 1 0 3 0 4 , 5 0 3 0 8 7 7 , 0 0 1 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

6 1 1 3 0 5 , 0 0 3 0 8 8 4 , 0 0 5 0, 8 0 , 0 3 9 2 4 6 4 7 0 , 0 0 1 0 1 4 3 

6 1 2 3 0 5 , 5 0 3 0 8 9 4 , 0 0 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

6 1 3 3 0 6 , 0 0 3 0 9 0 4 , 0 0 - 5 - 1, 44 0 , 0 3 9 2 4 6 4 7 0 , 0 0 3 2 8 6 2 

6 1 4 3 0 6 , 5 0 3 0 9 1 3 , 0 0 - 6 - 1, 76 0 , 0 5 6 5 1 4 9 1 0 , 0 0 4 9 0 9 0 

6 1 5 3 0 7 , 0 0 3 0 9 1 9 , 0 0 - 1 - 1, 12 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 9 8 8 0 

6 1 6 3 0 7 , 5 0 3 0 9 2 6 , 0 0 - 1 - 0, 64 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 6 4 9 1 

6 1 7 3 0 8 , 0 0 3 0 9 3 3 , 0 0 - 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

6 1 8 3 0 8 , 5 0 3 0 9 3 8 , 0 0 4 0, 48 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 3 6 5 1 

6 1 9 3 0 9 , 0 0 3 0 9 4 6 , 0 0 5 0, 48 0 , 0 3 9 2 4 6 4 7 0 , 0 0 0 3 6 5 1 

6 2 0 3 0 9 , 5 0 3 0 9 5 4 , 0 0 - 1 0 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 0 0 0 0 

6 2 1 3 1 0 , 0 0 3 0 9 6 4 , 0 0 - 7 - 0, 64 0 , 0 7 6 9 2 3 0 8 0 , 0 0 0 6 4 9 1 

6 2 2 3 1 0 , 5 0 3 0 9 6 9 , 0 0 - 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

6 2 3 3 1 1 , 0 0 3 0 9 7 5 , 0 0 3 - 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

6 2 4 3 1 1 , 5 0 3 0 9 8 2 , 0 0 3 0, 16 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 0 4 0 6 

6 2 5 3 1 2 , 0 0 3 0 9 8 9 , 0 0 2 0 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 0 0 0 

6 2 6 3 1 2 , 5 0 3 0 9 9 8 , 0 0 - 4 - 0, 32 0 , 0 2 5 1 1 7 7 4 0 , 0 0 0 1 6 2 3 

6 2 7 3 1 3 , 0 0 3 1 0 0 5 , 0 0 - 2 - 0, 8 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 0 1 4 3 

6 2 8 3 1 3 , 5 0 3 1 0 1 0 , 0 0 2 - 0, 16 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 0 4 0 6 

6 2 9 3 1 4 , 0 0 3 1 0 1 9 , 0 0 - 3 - 1, 12 0 , 0 1 4 1 2 8 7 3 0 , 0 0 1 9 8 8 0 

6 3 0 3 1 4 , 5 0 3 1 0 2 4 , 0 0 - 2 - 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

6 3 1 3 1 5 , 0 0 3 1 0 3 0 , 0 0 3 - 0, 32 0 , 0 1 4 1 2 8 7 3 0 , 0 0 0 1 6 2 3 

6 3 2 3 1 5 , 5 0 3 1 0 3 6 , 0 0 1 - 0, 48 0 , 0 0 1 5 6 9 8 6 0 , 0 0 0 3 6 5 1 

6 3 3 3 1 6 , 0 0 3 1 0 4 4 , 0 0 - 3 - 1, 28 0 , 0 1 4 1 2 8 7 3 0 , 0 0 2 5 9 6 5 

6 3 4 3 1 6 , 5 0 3 1 0 4 9 , 0 0 - 2 - 0, 64 0 , 0 0 6 2 7 9 4 3 0 , 0 0 0 6 4 9 1 

6 3 5 3 1 7 , 0 0 3 1 0 5 5 , 0 0 - 2 - 0, 96 0 , 0 0 6 2 7 9 4 3 0 , 0 0 1 4 6 0 5 

6 3 6 3 1 7 , 5 0 3 1 0 6 0 , 0 0 - 1 - 0, 8 0 , 0 0 1 5 6 9 8 6 0 , 0 0 1 0 1 4 3 

6 3 7 3 1 8 , 0 0 3 1 0 6 4 , 0 0 2 0 , 0 0 6 2 7 9 4 3 

6 3 8 3 1 8 , 5 0 3 1 0 7 0 , 0 0 0 0 , 0 0 0 6 0 0 0 0 

6 3 9 3 1 9 , 0 0 3 1 0 7 5 , 0 0 - 1 0 , 0 0 1 5 6 9 8 6 

6 4 0 3 1 9 , 5 0 3 1 0 8 0 , 0 0 

6 4 1 3 2 0 , 0 0 3 1 0 8 5 , 0 0 V A , 0 V A 2 > 5 

4 , 3 8 1, 01 

Ql  3 7 , 9 6 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a ( f ai xa e x t e r na t r i l ha e x t e r na )  

i  X y sbi l  sbi 2 . 5 s bi 1 * s bi 1 sbi 2 . 5* sbi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 0, 00 3 1 9 6 8 , 0 0 

2 0. 50 3 1 9 5 7 , 0 0 

3 1, 00 3 1 9 4 4 , 0 0 0 0 , 0 0 0 0 0 0 0 0 

4 1, 50 3 1 9 3 2 , 0 0 2 0 , 2 3 5 2 9 4 1 2 

5 2. 00 3 1 9 2 0 . 0 0 0 0 , 0 0 0 0 0 0 0 0 

6 2, 50 3 1 9 0 9 , 0 0 - 3 - 0, 32 0 , 5 2 9 4 1 1 7 6 0 , 0093091 

7 3, 00 3 1 8 9 6 , 0 0 0 0. 32 0 . 0 0 0 0 0 0 0 0 0 , 0093091 

8 3, 50 3 1 8 8 3 . 0 0 2 0, 16 0 , 2 3 5 2 9 4 1 2 0 . 0 0 2 3 2 7 3 

9 4, 00 3 1 8 7 2 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

10 4, 50 3 1 8 5 9 , 0 0 2 - 0, 16 0 , 2 3 5 2 9 4 1 2 0 . 0 0 2 3 2 7 3 

11 5, 00 3 1 8 4 8 , 0 0 - 1 - 0, 48 0 , 0 5 8 8 2 3 5 3 0 , 0 2 0 9 4 5 5 

12 5, 50 3 1 8 3 7 . 0 0 - 3 - 0, 96 0 . 5 2 9 4 1 1 7 6 0 , 0 8 3 7 8 1 8 

13 6. 00 3 1 8 2 3 , 0 0 - 1 - 0, 48 0 , 0 5 8 8 2 3 5 3 0 , 0 2 0 9 4 5 5 

14 6, 50 3 1 8 1 2 , 0 0 - 3 - 0, 8 0 , 5 2 9 4 1 1 7 6 0 . 0 5 8 1 8 1 8 

15 7, 00 3 1 7 9 7 , 0 0 1 - 0. 64 0 , 0 5 8 8 2 3 5 3 0 . 0 3 7 2 3 6 4 

16 7. 50 3 1 7 8 4 , 0 0 4 0. 16 0 , 9 4 1 1 7 6 4 7 0 . 0 0 2 3 2 7 3 

17 8, 00 3 1 7 7 2 , 0 0 0 0 , 0 0 0 0 0 0 0 0 

18 8, 50 3 1 7 6 0 , 0 0 - 5 1 , 4 7 0 5 8 8 2 4 

19 9, 00 3 1 7 4 7 , 0 0 - 1 0 , 0 5 8 8 2 3 5 3 

2 0 9, 50 3 1 7 3 1 , 0 0 

21 10, 00 3 1 7 2 1 , 0 0 

V A 1 0 V A 2 5 

2, 22 0 , 50 

Ql  1 4 , 8 0 

2 2 10, 50 3 1 7 0 7 . 0 0 

2 3 11. 00 3 1 6 9 4 , 0 0 

2 4 11. 50 3 1 6 6 8 , 0 0 2 2 3 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 12, 00 3 1 6 6 4 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 12, 50 3 1 6 5 1 , 0 0 - 10 6 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 13. 00 3 1 6 3 8 , 0 0 - 3 0. 16 0 , 5 6 2 5 0 0 0 0 0 . 0 0 2 5 6 0 0 

2 8 13, 50 3 1 6 2 4 , 0 0 - 9 0, 48 5 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 9 14. 00 3 1 6 0 9 . 0 0 - 7 - 1. 92 3 . 0 6 2 5 0 0 0 0 0 , 3 6 8 6 4 0 0 

3 0 14, 50 3 1 5 8 8 , 0 0 18 2, 56 2 0 . 2 5 0 0 0 0 0 0 0 , 6 5 5 3 6 0 0 

31 15. 00 3 1 5 7 3 . 0 0 2 0 3. 04 2 5 . 0 0 0 0 0 0 0 0 0 , 9 2 4 1 6 0 0 

32 15, 50 3 1 5 7 0 , 0 0 - 14 - 0, 64 1 2 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 3 16, 00 3 1 5 5 7 , 0 0 - 13 - 0. 32 1 0 . 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

34 16, 50 3 1 5 3 8 , 0 0 8 1, 12 4 , 0 0 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 

35 17, 00 3 1 5 2 8 , 0 0 - 1 - 1, 6 0 . 0 6 2 5 0 0 0 0 0 , 2 5 6 0 0 0 0 

36 17. 50 3 1 5 1 4 , 0 0 - 2 - 1. 76 0 . 2 5 0 0 0 0 0 0 0 . 3 0 9 7 6 0 0 

37 18, 00 3 1 4 9 8 , 0 0 6 2 , 2 5 0 0 0 0 0 0 

38 18, 50 3 1 4 8 8 . 0 0 - 4 1 . 00000000 

3 9 19, 00 3 1 4 7 4 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 

4 0 19, 50 3 1 4 5 8 . 0 0 

41 20, 00 3 1 4 4 4 , 0 0 

V A 1 0 VA2 , 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1 f i t  
1, 65 

Ql  9 2 , 1 2 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X y sbi l  sbi 2 . 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2. 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4 2 20 , 50 3 1 4 3 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 3 21 , 00 3 1 4 1 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 21, 50 3 1 3 9 8 , 0 0 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 5 22, 00 3 1 3 8 8 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 22, 50 3 1 3 7 1 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 7 23 , 00 3 1 3 5 7 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

4 8 23 . 50 3 1 3 4 3 , 0 0 - 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 . 0 0 2 5 6 0 0 

4 9 24, 00 3 1 3 2 9 , 0 0 - 1 - 0, 8 0 , 0 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

5 0 24, 50 3 1 3 1 4 , 0 0 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

51 25, 00 3 1 3 0 0 , 0 0 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 2 25. 50 3 1 2 8 6 , 0 0 - 3 - 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

53 26, 00 3 1 2 7 2 , 0 0 - 1 - 1, 12 0 . 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

5 4 26, 50 3 1 2 5 5 , 0 0 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 . 0 1 0 2 4 0 0 

55 27, 00 3 1 2 4 3 , 0 0 0 - 0, 64 0 . 0 0 0 0 0 0 0 0 0 . 0 4 0 9 6 0 0 

5 6 27, 50 3 1 2 2 8 , 0 0 - 7 - 0, 48 3 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 7 28 , 00 3 1 2 1 4 . 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 8 28 , 50 3 1 1 9 4 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 9 29 , 00 3 1 1 8 3 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

6 0 29 , 50 3 1 1 6 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

61 30. 00 3 1 1 5 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 0 V A 2 i 5 

3, 79 0, 56 

Ql  2 5 , 7 7 

6 2 30, 50 3 1 1 4 2 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 3 31, 00 3 1 1 2 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 4 31, 50 3 1 1 0 9 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 5 32, 00 3 1 0 9 3 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 6 32, 50 3 1 0 7 8 , 0 0 3 0 . 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 7 33, 00 3 1 0 6 4 , 0 0 2 1, 44 0 . 2 5 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

6 8 33. 50 3 1 0 5 0 , 0 0 - 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 9 34, 00 3 1 0 3 7 , 0 0 - 4 0, 16 1 . 0 0 0 0 0 0 0 0 0 . 0 0 2 5 6 0 0 

70 34, 50 3 1 0 2 0 , 0 0 5 0, 32 1 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

71 35. 00 3 1 0 0 6 , 0 0 5 0 1 , 5 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

72 35, 50 3 0 9 9 5 , 0 0 - 4 - 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

73 36. 00 3 0 9 8 0 , 0 0 - 5 - 0, 8 1 , 5 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

74 36, 50 3 0 9 6 6 , 0 0 - 3 - 0. 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

75 37. 00 3 0 9 4 9 , 0 0 3 - 0. 32 0 . 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

76 37, 50 3 0 9 3 4 , 0 0 3 - 0. 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

77 38. 00 3 0 9 2 1 , 0 0 - 2 0 . 2 5 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

78 38, 50 3 0 9 0 5 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

79 39, 00 3 0 8 9 1 . 0 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 0 39, 50 3 0 8 7 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

81 40. 00 3 0 8 6 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

3, 19 0 , 63 

Ql  2 3 , 4 4 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i  X y s bi l  sbi 2. 5 s bi 1* s bi 1 s bi 2. 5* s bi 2. 5 

8 2 40 , 50 3 0 8 4 6 , 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

8 3 41 , 00 3 0 8 3 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

84 41, 50 3 0 8 1 8 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

85 42, 00 3 0 8 0 2 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

86 42 . 50 3 0 7 8 7 , 0 0 5 1 . 5 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

8 7 43 , 00 3 0 7 7 3 , 0 0 5 0 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 8 43 , 50 3 0 7 6 1 , 0 0 - 4 - 1, 12 1 , 0 0 0 0 0 0 0 0 0 . 1 2 5 4 4 0 0 

8 9 44, 00 3 0 7 4 9 , 0 0 - 10 - 1, 6 6 , 2 5 0 0 0 0 0 0 0 , 2 5 6 0 0 0 0 

9 0 44 , 50 3 0 7 3 1 , 0 0 - 1 - 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

91 45, 00 3 0 7 1 5 , 0 0 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

9 2 45, 50 3 0 7 0 0 . 0 0 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

93 46, 00 3 0 6 8 4 , 0 0 3 1, 28 0 , 5 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

9 4 46 , 50 3 0 6 7 0 , 0 0 5 1. 44 1 , 5 6 2 5 0 0 0 0 0 , 2 0 7 3 6 0 0 

9 5 47 , 00 3 0 6 5 6 , 0 0 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

9 6 47 , 50 3 0 6 4 5 , 0 0 - 5 - 0, 48 1 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

9 7 48 , 00 3 0 6 3 0 . 0 0 - 4 1 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

9 8 48 , 50 3 0 6 1 5 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 j  

9 9 49. 00 3 0 6 0 0 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 0 49 , 50 3 0 5 8 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

101 50, 00 3 0 5 7 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 i 0 V A 2 5 

4, 11 0, 96 

Ql  3 5 , 3 3 

102 50, 50 3 0 5 5 9 . 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 0 3 51, 00 3 0 5 4 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

104 51, 50 3 0 5 2 6 . 0 0 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 5 52, 00 3 0 5 1 0 . 0 0 7 3 . 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 6 52, 50 3 0 5 0 0 . 0 0 - 6 2 . 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

107 53. 00 3 0 4 8 6 , 0 0 - 9 - 0. 48 5 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 0 8 53, 50 3 0 4 6 8 , 0 0 4 0, 16 1 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

109 54. 00 3 0 4 5 3 , 0 0 3 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

110 54, 50 3 0 4 4 0 , 0 0 - 2 - 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

111 55. 00 3 0 4 2 3 , 0 0 3 0. 8 0 . 5 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

112 55, 50 3 0 4 1 0 , 0 0 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

113 56. 00 3 0 3 9 6 . 0 0 - 3 - 0. 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 1 4 56, 50 3 0 3 8 1 , 0 0 - 1 0. 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

115 57. 00 3 0 3 6 6 , 0 0 1 0. 16 0 . 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 1 6 57, 50 3 0 3 5 1 , 0 0 2 0. 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

117 58, 00 3 0 3 3 7 , 0 0 2 0 . 2 5 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

118 58, 50 3 0 3 2 3 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

119 59. 00 3 0 3 1 0 . 0 0 - 3 0 . 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 0 59, 50 3 0 2 9 3 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

121 60. 00 3 0 2 8 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
: ft A4 

4, 24 

Ql  2 5 , 4 5 



1 3 8 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X y 
sbi l  sbi 2. 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2. 5 

122 60 , 50 3 0 2 7 0 . 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 2 3 61 , 00 3 0 2 5 3 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 4 61, 50 3 0 2 3 6 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

125 62, 00 3 0 2 2 1 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 6 62 , 50 3 0 2 0 6 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

127 63. 00 3 0 1 9 2 , 0 0 0 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

128 63 , 50 3 0 1 7 8 , 0 0 0 0. 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 2 9 64 . 00 3 0 1 6 3 . 0 0 - 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 3 0 64 , 50 3 0 1 5 0 , 0 0 - 2 - 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

131 65 , 00 3 0 1 3 3 . 0 0 2 0 0 , 2 5 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 3 2 65 , 50 3 0 1 2 0 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 3 3 66 , 00 3 0 1 0 5 , 0 0 - 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

134 66 , 50 3 0 0 9 0 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 . 0 2 3 0 4 0 0 

135 67 , 00 3 0 0 7 6 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

136 67 , 50 3 0 0 6 0 , 0 0 6 0, 48 2 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

137 68, 00 3 0 0 5 0 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

138 68. 50 3 0 0 3 6 , 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

139 69, 00 3 0 0 2 0 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 0 69, 50 3 0 0 0 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

141 70. 00 2 9 9 9 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 VA2 , 5 

3, 05 0, 50 

Ql  1 9 , 9 0 

142 70, 50 2 9 9 7 8 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

143 71, 00 2 9 9 6 1 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

144 71, 50 2 9 9 4 5 , 0 0 9 5 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

145 72, 00 2 9 9 3 5 . 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 6 72. 50 2 9 9 2 1 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 7 73, 00 2 9 9 0 6 , 0 0 3 0, 32 0 . 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

148 73. 50 2 9 8 9 1 . 0 0 5 0 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 9 74, 00 2 9 8 8 0 , 0 0 - 4 - 1, 44 1 , 0 0 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

1 5 0 74, 50 2 9 8 6 6 , 0 0 - 5 - 1, 12 1 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

151 75. 00 2 9 8 5 0 . 0 0 1 - 0. 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 5 2 75, 50 2 9 8 3 6 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 5 3 76. 00 2 9 8 2 1 , 0 0 - 2 - 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 5 4 76, 50 2 9 8 0 6 , 0 0 - 1 0. 16 0 . 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 5 5 77. 00 2 9 7 9 0 , 0 0 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 5 6 77, 50 2 9 7 7 5 , 0 0 6 0, 8 2 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

1 5 7 78, 00 2 9 7 6 2 , 0 0 1 0 . 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

158 78. 50 2 9 7 5 0 . 0 0 - 9 5 . 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 5 9 79, 00 2 9 7 3 3 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 0 79, 50 2 9 7 1 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

161 80. 00 2 9 7 0 5 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

VA- ,  •o V A 2 5 

4, 58 0, 71 4 , 58 0, 71 

Ql  3 3 , 4 6 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X y sbi l  sbi 2 . 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 6 2 80, 50 2 9 6 8 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 3 81. 00 2 9 6 7 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 4 81, 50 2 9 6 5 6 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 5 82. 00 2 9 6 4 3 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 6 82, 50 2 9 6 2 6 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

167 83, 00 2 9 6 1 4 , 0 0 - 1 - 0. 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 6 8 83, 50 2 9 5 9 8 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 6 9 84, 00 2 9 5 8 4 , 0 0 - 1 - 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

1 7 0 84, 50 2 9 5 7 0 , 0 0 - 6 - 0, 96 2 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

171 85, 00 2 9 5 5 3 , 0 0 1 - 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 7 2 85, 50 2 9 5 3 6 , 0 0 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 7 3 86. 00 2 9 5 2 3 . 0 0 - 2 0. 32 0 . 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 7 4 86, 50 2 9 5 0 6 , 0 0 0 1, 12 0 , 0 0 0 0 0 0 0 0 0 . 1 2 5 4 4 0 0 

1 7 5 87. 00 2 9 4 9 1 . 0 0 1 1, 28 0 . 0 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

1 7 6 87. 50 2 9 4 7 6 , 0 0 4 1, 12 1 , 0 0 0 0 0 0 0 0 0 . 1 2 5 4 4 0 0 

1 7 7 88, 00 2 9 4 6 0 , 0 0 6 2 . 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 7 8 88, 50 2 9 4 5 0 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 7 9 89. 00 2 9 4 3 5 , 0 0 - 4 1 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 0 89, 50 2 9 4 2 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

181 90, 00 2 9 4 0 6 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 

ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA H O 

V A 2 i 5 

u. oo 

Ql  2 7 , 2 2 

1 8 2 90, 50 2 9 3 9 0 , 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 8 3 91, 00 2 9 3 7 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 8 4 91, 50 2 9 3 6 0 , 0 0 4 1 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 8 5 92, 00 2 9 3 5 0 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 6 92. 50 2 9 3 3 4 , 0 0 - 7 3 . 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 8 7 93, 00 2 9 3 1 8 , 0 0 2 - 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 8 8 93. 50 2 9 3 0 1 , 0 0 4 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

1 8 9 94, 00 2 9 2 8 8 , 0 0 2 0, 32 0 . 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 9 0 94. 50 2 9 2 7 2 , 0 0 0 1 76 0 , 0 0 0 0 0 0 0 0 0 , 3 0 9 7 6 0 0 

191 95, 00 2 9 2 6 0 , 0 0 - 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 9 2 95. 50 2 9 2 4 3 . 0 0 4 1. 92 1 . 0 0 0 0 0 0 0 0 0 . 3 6 8 6 4 0 0 

193 96, 00 2 9 2 3 1 , 0 0 3 0 0 , 5 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

194 96, 50 2 9 2 1 8 , 0 0 - 3 0 0 . 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

195 97, 00 2 9 2 0 5 , 0 0 1 - 0. 48 0 , 0 6 2 5 0 0 0 0 0 . 0 2 3 0 4 0 0 

196 97, 50 2 9 1 9 0 , 0 0 - 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 9 7 98, 00 2 9 1 8 0 , 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

198 98. 50 2 9 1 6 1 . 0 0 3 0 . 5 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

199 99, 00 2 9 1 4 8 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 0 99, 50 2 9 1 3 5 , 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

201 100, 00 2 9 1 2 0 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

VAi o V A 2 5 

3, 84 0, 92 

Ql  3 2 , 9 2 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X 
y sbi l  sbi 2. 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 0 2 100, 50 2 9 1 1 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 3 101, 00 2 9 0 9 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 4 101, 50 2 9 0 8 0 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 5 102, 00 2 9 0 6 6 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 6 102, 50 2 9 0 5 8 , 0 0 - 10 6 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 7 103, 00 2 9 0 4 0 , 0 0 1 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 0 8 103, 50 2 9 0 2 6 , 0 0 6 1. 12 2 , 2 5 0 0 0 0 0 0 0 . 1 2 5 4 4 0 0 

2 0 9 104, 00 2 9 0 1 5 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 1 0 1 04. 50 2 9 0 0 0 , 0 0 2 0. 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 1 1 105, 00 2 8 9 9 0 , 0 0 3 0. 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 1 2 105, 50 2 8 9 7 6 , 0 0 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 1 3 106, 00 2 8 9 6 8 . 0 0 - 6 - 1, 92 2 , 2 5 0 0 0 0 0 0 0 , 3 6 8 6 4 0 0 

2 1 4 106, 50 2 8 9 5 3 , 0 0 - 5 - 0, 64 1 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 1 5 107. 00 2 8 9 4 0 , 0 0 - 2 - 0. 64 0 . 2 5 0 0 0 0 0 0 0 . 0 4 0 9 6 0 0 

2 1 6 107, 50 2 8 9 2 5 , 0 0 1 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 1 7 108, 00 2 8 9 1 0 . 0 0 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 8 108, 50 2 8 8 9 8 . 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 9 109, 00 2 8 8 8 7 . 0 C 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 0 109, 50 2 8 8 7 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 1 110. 00 2 8 8 6 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
A 71 

VA2 , 5 

f ]  

Ql  3 9 , 2 0 

2 2 2 110, 50 2 8 8 5 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 3 111, 00 2 8 8 4 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 4 111, 50 2 8 8 2 8 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 5 112, 00 2 8 8 1 6 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 6 112, 50 2 8 8 0 1 , 0 0 7 3 . 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 7 113, 00 2 8 7 9 0 , 0 0 5 0, 48 1 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 2 8 113, 50 2 8 7 8 1 . 0 0 - 7 - 0. 16 3 . 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 2 9 114, 00 2 8 7 6 9 , 0 0 - 4 0 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 3 0 114, 50 2 8 7 5 4 , 0 0 6 0. 8 2 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

231 115, 00 2 8 7 4 4 , 0 0 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 . 0 2 3 0 4 0 0 

2 3 2 115, 50 2 8 7 3 3 , 0 0 - 2 0. 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 3 3 116, 00 2 8 7 2 1 , 0 0 - 1 0, 8 0 , 0 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 3 4 116, 50 2 8 7 1 0 , 0 0 3 1, 12 0 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

2 3 5 117, 00 2 8 6 9 7 . 0 0 7 0, 96 3 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 3 6 117, 50 2 8 6 9 0 , 0 0 - 4 0 1 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 3 7 118, 00 2 8 6 8 0 . 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 3 8 118, 50 2 8 6 6 6 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 3 9 119, 00 2 8 6 5 8 . 0 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 4 0 119, 50 2 8 6 4 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

241 120, 00 2 8 6 3 6 . 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 0 VA2 , 5 

4 , 5 3 0, 66 
•  •  

Ql  3 2 , 1 8 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X y sbi l  sbi 2 . 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2. 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 4 2 120, 50 2 8 6 2 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 3 121. 00 2 8 6 1 4 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 4 121, 50 2 8 6 0 3 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 5 122, 00 2 8 5 9 5 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 6 122. 50 2 8 5 8 5 . 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 4 7 123, 00 2 8 5 7 6 , 0 0 - 4 - 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 4 8 123, 50 2 8 5 6 5 . 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 4 9 124, 00 2 8 5 5 3 . 0 0 5 0, 48 1 . 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 5 0 124 , 50 2 8 5 4 5 , 0 0 - 2 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 5 1 125 , 00 2 8 5 3 5 , 0 0 - 2 0, 16 0 , 2 5 0 0 0 0 0 0 0 . 0 0 2 5 6 0 0 

2 5 2 125, 50 4 2 8 5 2 3 , 0 0 5 1, 6 1 , 5 6 2 5 0 0 0 0 0 , 2 5 6 0 0 0 0 

2 5 3 126, 00 2 8 5 1 5 . 0 0 1 0, 8 0 , 0 6 2 5 0 0 0 0 0 . 0 6 4 0 0 0 0 

2 5 4 126, 50 2 8 5 0 6 , 0 0 - 3 0, 16 0 . 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 5 5 127. 00 2 8 4 9 6 , 0 0 3 0, 96 0 , 5 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 5 6 127, 50 2 8 4 8 6 . 0 0 4 1, 28 1 . 0 0 0 0 0 0 0 0 0 . 1 6 3 8 4 0 0 

2 5 7 128, 00 2 8 4 8 0 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 8 128, 50 2 8 4 7 0 . 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 9 129, 00 2 8 4 6 0 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 0 129, 50 2 8 4 5 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

261 130, 00 2 8 4 4 5 . 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 0 
V A 2 , 5 

3, 20 0, 82 3 , 20 0, 82 

Ql  2 7 , 1 2 

2 6 2 130, 50 2 8 4 3 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 3 131, 00 2 8 4 2 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 4 131, 50 2 8 4 2 1 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 5 132 , 00 2 8 4 1 5 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 6 132, 50 2 8 4 0 6 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 7 133. 00 2 8 4 0 0 , 0 0 - 1 - 0. 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 6 8 133. 50 2 8 3 9 1 . 0 0 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 6 9 134, 00 2 8 3 8 4 , 0 0 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 7 0 134, 50 2 8 3 7 7 . 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

271 135, 00 2 8 3 7 0 , 0 0 - 1 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 7 2 135, 50 2 8 3 6 3 . 0 0 1 1, 44 0 . 0 6 2 5 0 0 0 0 0 , 2 0 7 3 6 0 0 

2 7 3 136, 00 2 8 3 5 5 , 0 0 2 1, 44 0 , 2 5 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

2 7 4 136, 50 2 8 3 5 0 . 0 0 3 0, 8 0 , 5 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 7 5 137, 00 2 8 3 4 2 , 0 0 6 1. 28 2 . 2 5 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

2 7 6 137, 50 2 8 3 4 0 , 0 0 - 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 7 138, 00 2 8 3 3 5 . 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 7 8 138, 50 2 8 3 2 8 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 9 139. 00 2 8 3 2 1 . 0 0 3 0 . 5 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 8 0 139, 50 2 8 3 1 5 , 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

281 140, 00 2 8 3 1 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 
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Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X 
y sbi l  sbi 2. 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2. 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 8 2 140. 50 2 8 3 0 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 3 141, 00 2 8 3 0 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 4 141, 50 2 8 2 9 5 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 5 142, 00 2 8 2 8 6 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 6 142, 50 2 8 2 8 1 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 7 143, 00 2 8 2 7 6 , 0 0 - 3 - 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 8 8 143. 50 2 8 2 7 0 , 0 0 - 3 0. 16 0 . 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 8 9 144, 00 2 8 2 6 3 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 9 0 144, 50 2 8 2 5 6 , 0 0 3 0, 8 0 , 5 6 2 5 0 0 0 0 0 . 0 6 4 0 0 0 0 

291 145, 00 2 8 2 5 0 , 0 0 4 0, 96 1 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 9 2 145, 50 2 8 2 4 5 , 0 0 1 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 9 3 146, 00 2 8 2 4 1 , 0 0 - 1 0, 96 0 . 0 6 2 5 0 0 0 0 0 . 0 9 2 1 6 0 0 

2 9 4 146, 50 2 8 2 3 5 , 0 0 0 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 9 5 147, 00 2 8 2 3 1 . 0 0 - 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 . 0 2 3 0 4 0 0 

2 9 6 147. 50 2 8 2 2 5 , 0 0 3 0, 8 0 , 5 6 2 5 0 0 0 0 0 . 0 6 4 0 0 0 0 

2 9 7 148, 00 2 8 2 2 0 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 9 8 148, 50 2 8 2 1 8 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 9 9 149, 00 2 8 2 1 3 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

3 0 0 149, 50 2 8 2 0 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

301 150, 00 2 8 2 0 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 i 0 V A 2 5 

0 7 7 

Ql  23 , 61 

3 0 2 150, 50 2 8 2 0 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

3 0 3 151, 00 2 8 1 9 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 4 151 , 50 2 8 1 8 4 , 0 0 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 5 152, 00 2 8 1 7 8 , 0 0 11 7 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 6 152, 50 2 8 1 7 5 , 0 0 4 1 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 7 153, 00 2 8 1 7 6 . 0 0 - 7 0, 48 3 , 0 6 2 5 0 0 0 0 0 . 0 2 3 0 4 0 0 

3 0 8 153, 50 2 8 1 7 0 , 0 0 - 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 0 9 154, 00 2 8 1 6 7 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 1 0 154, 50 2 8 1 6 1 . 0 0 3 0. 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

311 155, 00 2 8 1 5 8 , 0 0 2 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 1 2 155, 50 2 8 1 5 5 , 0 0 - 3 0. 96 0 . 5 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

3 1 3 156, 00 2 8 1 5 1 . 0 0 2 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 1 4 156, 50 2 8 1 4 6 , 0 0 5 1. 6 1 , 5 6 2 5 0 0 0 0 0 , 2 5 6 0 0 0 0 

3 1 5 157, 00 2 8 1 4 6 . 0 0 - 1 - 0. 32 0 . 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 1 6 157. 50 2 8 1 4 2 , 0 0 - 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 1 7 158, 00 2 8 1 4 0 , 0 0 1 0 . 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 1 8 158. 50 2 8 1 3 6 , 0 0 - 1 0 . 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 1 9 159, 00 2 8 1 3 5 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 0 159. 50 2 8 1 2 9 , 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

321 160, 00 2 8 1 2 9 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

4 , 40 0, 71 

Ql  3 2 , 4 5 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l  sbi 2. 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

3 2 2 160, 50 2 8 1 2 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 3 161, 00 2 8 1 2 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

3 2 4 161, 50 2 8 1 2 4 . 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 5 162, 00 2 8 1 2 2 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 6 162, 50 2 8 1 2 1 , 0 0 5 1 . 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 7 163, 00 2 8 1 2 0 , 0 0 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 2 8 163. 50 2 8 1 2 3 , 0 0 - 8 - 1, 92 4 , 0 0 0 0 0 0 0 0 0 , 3 6 8 6 4 0 0 

3 2 9 164, 00 2 8 1 1 9 , 0 0 - 3 - 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 3 0 164, 50 2 8 1 1 7 , 0 0 - 1 - 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

331 165, 00 2 8 1 1 5 , 0 0 - 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 3 2 165, 50 2 8 1 1 0 , 0 0 9 1, 12 5 , 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

3 3 3 166, 00 2 8 1 1 0 , 0 0 4 1, 76 1 , 0 0 0 0 0 0 0 0 0 . 3 0 9 7 6 0 0 

3 3 4 166, 50 2 8 1 1 2 , 0 0 - 6 0, 8 2 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

3 3 5 167, 00 2 8 1 0 9 , 0 0 - 1 1, 12 0 , 0 6 2 5 0 0 0 0 0 . 1 2 5 4 4 0 0 

3 3 6 167, 50 2 8 1 0 8 , 0 0 4 1, 12 1 , 0 0 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 

3 3 7 168, 00 J 2 8 1 0 7 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 3 8 168. 50 2 8 1 0 8 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 3 9 169, 00 2 8 1 1 0 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 0 169, 50 2 8 1 0 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

341 170. 00 2 8 1 0 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

4 , 37 1, 08 

Ql  3 9 , 2 5 

3 4 2 170. 50 2 8 1 0 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 3 171. 00 2 8 1 0 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

3 4 4 171, 50 2 8 1 0 7 , 0 0 - 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 5 172. 00 2 8 1 0 4 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 6 172, 50 2 8 1 0 1 , 0 0 12 9 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 7 173. 00 2 8 1 0 0 , 0 0 12 2, 72 9 , 0 0 0 0 0 0 0 0 0 , 7 3 9 8 4 0 0 

3 4 8 173. 50 2 8 1 0 7 , 0 0 - 3 0 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 9 174, 00 2 8 1 0 8 , 0 0 - 6 0, 64 2 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 5 0 174, 50 2 8 1 1 0 . 0 0 - 1 - 0, 32 0 . 0 6 2 5 0 0 0 0 0 . 0 1 0 2 4 0 0 

351 175, 00 2 8 1 1 0 , 0 0 - 3 - 1. 12 0 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

3 5 2 175. 50 2 8 1 1 2 . 0 0 - 1 - 2. 08 0 . 0 6 2 5 0 0 0 0 0 , 4 3 2 6 4 0 0 

3 5 3 176, 00 2 8 1 0 9 , 0 0 6 2, 4 2 , 2 5 0 0 0 0 0 0 0 , 5 7 6 0 0 0 0 

3 5 4 176, 50 2 8 1 1 3 , 0 0 - 2 1. 76 0 , 2 5 0 0 0 0 0 0 0 , 3 0 9 7 6 0 0 

355 177, 00 2 8 1 1 4 , 0 0 - 8 1, 76 4 , 0 0 0 0 0 0 0 0 0 . 3 0 9 7 6 0 0 

3 5 6 177, 50 2 8 1 1 2 . 0 0 15 2, 72 1 4 . 0 6 2 5 0 0 0 0 0 , 7 3 9 8 4 0 0 

3 5 7 178. 00 2 8 1 1 1 , 0 0 21 2 7 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 5 8 178, 50 2 8 1 2 6 , 0 0 - 11 7 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 5 9 179, 00 2 8 1 2 9 . 0 0 - 16 1 6 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

3 6 0 179, 50 2 8 1 2 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

361 180, 00 2 8 1 3 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

9 , 89 1, 81 

Ql  8 7 , 5 8 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X 
y 

sbi l  sbi 2. 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

3 6 2 180, 50 2 8 1 2 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 3 181, 00 2 8 1 3 5 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 4 181, 50 2 8 1 3 7 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 5 182. 00 2 8 1 3 8 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

3 6 6 182. 50 2 8 1 4 0 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 7 183, 00 2 8 1 4 3 , 0 0 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 6 8 183, 50 2 8 1 4 6 , 0 0 - 1 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

3 6 9 184, 00 2 8 1 5 0 , 0 0 - 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 7 0 184. 50 2 8 1 5 1 , 0 0 4 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

371 185, 00 2 8 1 5 6 , 0 0 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 7 2 185, 50 2 8 1 6 0 , 0 0 - 2 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 7 3 186, 00 2 8 1 6 3 , 0 0 - 1 0 0 . 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

3 7 4 186, 50 2 8 1 6 7 , 0 0 - 1 - 0. 16 0 . 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 7 5 187, 00 2 8 1 6 9 , 0 0 3 0, 32 0 . 5 6 2 5 0 0 0 0 0 . 0 1 0 2 4 0 0 

3 7 6 187, 50 2 8 1 7 3 , 0 0 1 0. 48 0 . 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 7 7 188, 00 2 8 1 7 8 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

3 7 8 188. 50 2 8 1 8 0 , 0 0 2 0 . 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 7 9 189, 00 2 8 1 8 3 , 0 0 5 1 . 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 0 189, 50 2 8 1 8 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

381 190, 00 2 8 1 9 3 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 i 5 

2, 76 0, 51 

Ql  1 8 , 4 0 

3 8 2 190, 50 2 8 1 9 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 3 191. 00 2 8 1 9 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 4 191, 50 2 8 2 0 8 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 5 192, 00 2 8 2 0 9 , 0 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 6 192, 50 2 8 2 1 6 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 7 193, 00 2 8 2 1 9 , 0 0 9 1. 12 5 . 0 6 2 5 0 0 0 0 0 . 1 2 5 4 4 0 0 

3 8 8 193, 50 2 8 2 2 8 , 0 0 6 0, 16 2 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 8 9 194, 00 2 8 2 3 8 , 0 0 - 9 - 1, 44 5 . 0 6 2 5 0 0 0 0 0 . 2 0 7 3 6 0 0 

3 9 0 194, 50 2 8 2 4 6 , 0 0 - 15 - 2, 72 1 4 , 0 6 2 5 0 0 0 0 0 , 7 3 9 8 4 0 0 

391 195, 00 2 8 2 4 8 , 0 0 0 - 1. 92 0 . 0 0 0 0 0 0 0 0 0 , 3 6 8 6 4 0 0 

3 9 2 195, 50 2 8 2 4 9 , 0 0 7 - 0, 16 3 . 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 9 3 196. 00 2 8 2 5 8 , 0 0 - 2 - 0, 8 0 . 2 5 0 0 0 0 0 0 0 . 0 6 4 0 0 0 0 

3 9 4 196, 50 2 8 2 5 9 , 0 0 - 1 1, 6 0 , 0 6 2 5 0 0 0 0 0 , 2 5 6 0 0 0 0 

3 9 5 197, 00 2 8 2 6 6 , 0 0 4 1. 92 1 , 0 0 0 0 0 0 0 0 0 , 3 6 8 6 4 0 0 

3 9 6 197. 50 2 8 2 6 8 , 0 0 6 2, 72 2 , 2 5 0 0 0 0 0 0 0 , 7 3 9 8 4 0 0 

3 9 7 198, 00 2 8 2 7 8 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 9 8 198, 50 2 8 2 8 3 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

3 9 9 199, 00 2 8 2 9 0 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 0 199, 50 2 8 2 9 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

401 200 , 00 2 8 3 0 5 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 VA2 , 5 

5, 97 1, 70 

Ql  6 1 , 1 5 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X y sbi l  sbi 2 . 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2. 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4 0 2 200 , 50 2 8 3 1 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 3 201 , 00 2 8 3 1 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 4 201 , 50 2 8 3 2 3 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 5 2 0 2 , 0 0 2 8 3 2 9 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 6 202 , 50 2 8 3 3 5 , 0 0 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 7 203 , 00 2 8 3 4 3 , 0 0 - 1 1, 12 0 , 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

4 0 8 203 , 50 2 8 3 5 3 , 0 0 - 6 - 0, 8 2 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

4 0 9 204 , 00 2 8 3 5 6 , 0 0 6 0, 64 2 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

4 1 0 204 , 50 2 8 3 6 5 , 0 0 6 0, 64 2 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

4 1 1 205 , 00 2 8 3 7 5 , 0 0 - 8 - 0. 32 4 . 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 1 2 205 , 50 2 8 3 8 3 , 0 0 - 8 0 4 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

4 1 3 206 , 00 2 8 3 8 6 , 0 0 8 1, 6 4 , 0 0 0 0 0 0 0 0 0 , 2 5 6 0 0 0 0 

4 1 4 206 , 50 2 8 3 9 3 , 0 0 10 0, 8 6 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

4 1 5 207 , 00 2 8 4 0 5 , 0 0 - 1 0 0 . 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 1 6 207 , 50 2 8 4 1 3 , 0 0 - 4 0, 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

4 1 7 208 , 00 2 8 4 2 3 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 1 8 208 , 50 2 8 4 2 9 , 0 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 1 9 209 , 00 2 8 4 3 5 , 0 0 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 0 209 , 50 2 8 4 4 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 1 210 , 00 2 8 4 5 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

5, 81 0, 79 

Ql  4 2 , 6 2 

4 2 2 210 , 50 2 8 4 6 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 3 211 , 00 2 8 4 7 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

4 2 4 211 , 50 2 8 4 8 5 . 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 5 212 , 00 2 8 4 9 5 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 6 212 , 50 2 8 5 0 3 , 0 0 12 9 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 7 213 , 00 2 8 5 1 3 . 0 0 4 0, 64 1 . 0 0 0 0 0 0 0 0 0 . 0 4 0 9 6 0 0 

4 2 8 213 , 50 2 8 5 3 3 , 0 0 - 20 2. 56 2 5 , 0 0 0 0 0 0 0 0 0 . 6 5 5 3 6 0 0 

4 2 9 214 , 00 2 8 5 3 5 , 0 0 - 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 3 0 214 , 50 2 8 5 4 3 . 0 0 12 1. 12 9 , 0 0 0 0 0 0 0 0 0 . 1 2 5 4 4 0 0 

431 215 , 00 2 8 5 5 5 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 3 2 215 , 50 2 8 5 6 5 , 0 0 - 2 - 1, 6 0 , 2 5 0 0 0 0 0 0 0 , 2 5 6 0 0 0 0 

4 3 3 216 , 00 2 8 5 7 5 , 0 0 3 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 3 4 216 , 50 2 8 5 8 5 , 0 0 2 - 1, 12 0 , 2 5 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 

4 3 5 217 , 00 2 8 5 9 8 , 0 0 - 14 - 1, 76 1 2 , 2 5 0 0 0 0 0 0 0 , 3 0 9 7 6 0 0 

4 3 6 217 , 50 2 8 6 0 7 , 0 0 - 11 - 1, 12 7 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

4 3 7 218 , 00 2 8 6 0 7 , 0 0 12 9 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 3 8 218 , 50 2 8 6 1 8 , 0 0 13 1 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 3 9 219 , 00 2 8 6 2 8 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 0 219 , 50 2 8 6 4 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

441 220 , 00 2 8 6 5 2 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 i 5 

9, 26 1, 28 

Ql  7 3 , 4 2 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l  sbi 2. 5 sbi 1* sbi 1 sbi 2 . 5* sbi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5 2 2 260 , 50 2 9 7 5 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 3 261 , 00 2 9 7 7 0 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 4 261 . 50 2 9 7 8 4 . 0 0 1 0 . 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 5 262 , 00 2 9 7 9 8 . 0 0 - 1 0 . 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 6 262 , 50 2 9 8 1 5 . 0 0 - 5 1 . 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 7 263 , 00 2 9 8 2 5 . 0 0 3 0. 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 2 8 263 , 50 2 9 8 4 1 , 0 0 3 0. 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 2 9 264 , 00 2 9 8 5 5 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 3 0 264 . 50 2 9 8 7 0 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

531 265 , 00 2 9 8 8 5 , 0 0 - 2 1, 28 0 , 2 5 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

5 3 2 265 , 50 2 9 8 9 9 . 0 0 - 4 0. 96 1 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

5 3 3 266 , 00 2 9 9 1 3 , 0 0 2 1, 44 0 , 2 5 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

5 3 4 266 . 50 2 9 9 2 4 . 0 0 14 1, 92 1 2 , 2 5 0 0 0 0 0 0 0 , 3 6 8 6 4 0 0 

5 3 5 2 6 7 , 0 0 2 9 9 4 3 , 0 0 6 0, 32 2 , 2 5 0 0 0 0 0 0 0 . 0 1 0 2 4 0 0 

5 3 6 267 . 50 2 9 9 6 3 . 0 0 - 8 - 1. 76 4 . 0 0 0 0 0 0 0 0 0 . 3 0 9 7 6 0 0 

5 3 7 268 , 00 2 9 9 7 9 , 0 0 - 10 6 . 2 5 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 3 8 268 . 50 2 9 9 9 4 . 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 3 9 269 , 00 3 0 0 0 5 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 0 269 , 50 3 0 0 1 8 . 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

541 270 , 00 3 0 0 3 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 i 0 V A 2 i 5 

5, 67 1, 09 

Ql  4 7 , 6 1 

5 4 2 270 , 50 3 0 0 4 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 3 271 . 00 3 0 0 5 5 . 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 4 4 271 , 50 3 0 0 7 0 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 5 272 , 00 3 0 0 8 8 . 0 0 - 10 6 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 6 272 , 50 3 0 1 0 2 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 7 273 , 00 3 0 1 1 1 . 0 0 9 - 0. 32 5 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 4 8 273 , 50 3 0 1 3 1 , 0 0 - 6 - 2, 72 2 , 2 5 0 0 0 0 0 0 0 , 7 3 9 8 4 0 0 

5 4 9 274 , 00 3 0 1 4 3 , 0 0 - 9 - 2, 24 5 . 0 6 2 5 0 0 0 0 0 . 5 0 1 7 6 0 0 

5 5 0 274 , 50 3 0 1 5 4 . 0 0 2 - 0, 8 0 . 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

551 275 , 00 3 0 1 6 6 . 0 0 1 - 0. 16 0 . 0 6 2 5 0 0 0 0 0 . 0 0 2 5 6 0 0 

5 5 2 275 . 50 301 79. 00 - 2 - 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

553 276 , 00 3 0 1 9 0 , 0 0 1 0. 96 0 . 0 6 2 5 0 0 0 0 0 . 0 9 2 1 6 0 0 

5 5 4 276 . 50 3 0 2 0 2 , 0 0 4 0, 8 1 . 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

5 5 5 277 , 00 3 0 2 1 5 , 0 0 3 0. 48 0 . 5 6 2 5 0 0 0 0 0 . 0 2 3 0 4 0 0 

5 5 6 277 , 50 3 0 2 2 9 . 0 0 - 1 - 0. 32 0 . 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 5 7 278 , 00 3 0 2 4 3 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 5 8 278 , 50 3 0 2 5 5 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 5 9 279 , 00 3 0 2 6 6 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 0 279 , 50 3 0 2 7 9 . 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

561 280 , 00 3 0 2 9 0 , 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 i 0 
V A 2 , 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• X OA 

71, 24 

Ql  4 5 , 7 3 



Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X y 
s b M sbi 2 . 5 s b i l ' s b M sbi 2. 5* sbi 2. 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5 6 2 280 , 50 3 0 3 0 4 . 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 6 3 281 , 00 3 0 3 1 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 4 281 , 50 3 0 3 2 9 , 0 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 5 282 . 00 3 0 3 4 4 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 6 282 , 50 3 0 3 5 4 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 7 283 . 00 3 0 3 6 4 , 0 0 3 - 0, 16 0 . 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 6 8 283 , 50 3 0 3 7 7 , 0 0 - 2 - 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

5 6 9 284 , 00 3 0 3 8 7 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 7 0 284 , 50 3 0 3 9 8 , 0 0 4 0, 48 1 . 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

571 285 , 00 3 0 4 0 9 , 0 0 3 0 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 7 2 285 , 50 3 0 4 2 3 , 0 0 - 5 - 1, 12 1 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

5 7 3 286 , 00 3 0 4 3 4 , 0 0 - 4 - 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

5 7 4 286 , 50 3 0 4 4 3 , 0 0 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 7 5 287 , 00 3 0 4 5 5 , 0 0 - 1 - 0. 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 7 6 287 . 50 3 0 4 6 4 , 0 0 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 7 7 288 , 00 3 0 4 7 5 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 7 8 288 , 50 3 0 4 8 6 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 7 9 289 , 00 3 0 4 9 8 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 0 289 , 50 3 0 5 0 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

581 290 , 00 3 0 5 1 9 . 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

VA 1 0 
V A 2 ,  

0 , 54 
J, 21 

0 , 54 

Ql  2 1 , 7 4 

5 8 2 290 . 50 3 0 5 3 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 8 3 291 , 00 3 0 5 4 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 8 4 291 , 50 3 0 5 5 0 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 5 292 , 00 3 0 5 5 9 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 6 292 , 50 3 0 5 6 9 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 7 293 , 00 3 0 5 7 9 , 0 0 - 3 - 0. 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 8 8 293 , 50 3 0 5 8 7 , 0 0 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 8 9 294 , 00 3 0 5 9 6 , 0 0 5 0, 32 1 . 5 6 2 5 0 0 0 0 0 . 0 1 0 2 4 0 0 

5 9 0 294 . 50 3 0 6 0 8 . 0 0 - 2 - 0, 48 0 , 2 5 0 0 0 0 0 0 0 . 0 2 3 0 4 0 0 

591 295 , 00 3 0 6 1 8 , 0 0 - 4 - 0, 96 1 , 0 0 0 0 0 0 0 0 0 . 0 9 2 1 6 0 0 

5 9 2 295 . 50 3 0 6 2 7 , 0 0 - 2 - 0, 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

5 9 3 296 . 00 3 0 6 3 6 , 0 0 0 - 0, 96 0 . 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

5 9 4 296 . 50 3 0 6 4 4 , 0 0 0 - 0, 64 0 . 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

5 9 5 297 . 00 3 0 6 5 4 , 0 0 - 3 - 0, 96 0 . 5 6 2 5 0 0 0 0 0 . 0 9 2 1 6 0 0 

5 9 6 297 , 50 3 0 6 6 1 , 0 0 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 9 7 298 , 00 3 0 6 6 9 , 0 0 4 1 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 9 8 298 . 50 3 0 6 7 9 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 9 9 299 , 00 3 0 6 8 8 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 0 299 , 50 3 0 6 9 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

601 300 , 00 3 0 7 0 3 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

VA 1 0 
V A 2 .  

n c p 
2, 75 u, oo 

Ql  2 1 , 5 5 



1 5 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Ca l c ul o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha e x t e r na )  

i  X y sbi l  sbi 2. 5 sbi 1 * sbi 1 sbi 2 . 5* sbi 2 . 5 

6 0 2 300 , 50 3 0 7 0 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 3 301 , 00 3 0 7 1 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

6 0 4 301 , 50 3 0 7 2 7 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 5 302 , 00 3 0 7 3 5 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 6 302 , 50 3 0 7 4 4 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 7 303 , 00 3 0 7 5 3 , 0 0 - 3 - 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

6 0 8 303 , 50 3 0 7 6 1 , 0 0 - 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 9 304 , 00 3 0 7 6 8 , 0 0 - 2 0. 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

6 1 0 304 , 50 3 0 7 7 7 , 0 0 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

611 305 , 00 3 0 7 8 1 , 0 0 11 1, 44 7 , 5 6 2 5 0 0 0 0 0 , 2 0 7 3 6 0 0 

6 1 2 305 , 50 3 0 7 9 5 , 0 0 1 - 0. 48 0 . 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

6 1 3 306 , 00 3 0 8 0 5 , 0 0 - 10 - 1, 76 6 , 2 5 0 0 0 0 0 0 0 , 3 0 9 7 6 0 0 

6 1 4 306 , 50 3 0 8 1 4 , 0 0 - 6 - 2, 4 2 , 2 5 0 0 0 0 0 0 0 , 5 7 6 0 0 0 0 

6 1 5 307 , 00 3 0 8 1 9 , 0 0 1 - 1. 12 0 , 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

6 1 6 307 , 50 3 0 8 2 7 , 0 0 - 2 - 1, 44 0 , 2 5 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

6 1 7 308 , 00 3 0 8 3 4 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 1 8 308 , 50 3 0 8 3 8 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 1 9 309 , 00 3 0 8 4 5 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 0 309 , 50 3 0 8 5 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

621 310 , 00 3 0 8 6 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 i 0 VA2 i s 

4 , 92 1, 23 

Ql  4 5 , 7 2 

6 2 2 310 , 50 3 0 8 7 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 3 311 . 00 3 0 8 7 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

6 2 4 311 , 50 3 0 8 8 4 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 5 312 , 00 3 0 8 8 9 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

6 2 6 312 , 50 3 0 8 9 5 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

6 2 7 313 , 00 3 0 9 0 4 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

6 2 8 313 , 50 3 0 9 1 0 , 0 0 - 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

6 2 9 314 , 00 3 0 9 1 9 , 0 0 - 5 - 0, 8 1 , 5 6 2 5 0 0 0 0 0 . 0 6 4 0 0 0 0 

6 3 0 314 , 50 3 0 9 2 3 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

631 315 , 00 3 0 9 2 9 , 0 0 5 - 0. 48 1 , 5 6 2 5 0 0 0 0 0 . 0 2 3 0 4 0 0 

6 3 2 315 , 50 3 0 9 3 6 , 0 0 0 - 0. 32 0 . 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

6 3 3 316 , 00 3 0 9 4 4 , 0 0 - 4 - 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

6 3 4 316 , 50 3 0 9 4 9 , 0 0 - 2 - 0. 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

6 3 5 317 , 00 3 0 9 5 5 , 0 0 0 - 0. 96 0 , 0 0 0 0 0 0 0 0 0 . 0 9 2 1 6 0 0 

6 3 6 317 , 50 3 0 9 6 0 , 0 0 3 - 0, 8 0 , 5 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

6 3 7 318 , 00 3 0 9 6 6 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

6 3 8 318 , 50 3 0 9 7 4 , 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 3 9 319 , 00 3 0 9 7 7 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

6 4 0 319 , 50 3 0 9 8 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

641 320 , 00 3 0 9 8 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 , 28 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAV̂ 0 , 57 

Ql  2 2 , 7 8 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha i nt e r na )  

i  X 
y 

s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1 0, 00 3 1 9 9 5 , 0 0 

2 0, 50 3 1 9 8 5 , 0 0 

3 1, 00 3 1 9 7 3 , 0 0 - 2 0 , 2 3 5 2 9 4 1 2 

4 1. 50 3 1 9 5 9 , 0 0 6 2 , 1 1 7 6 4 7 0 6 

5 2, 00 3 1 9 4 9 , 0 0 0 0 , 0 0 0 0 0 0 0 0 

6 2, 50 3 1 9 3 9 . 0 0 - 5 - 1, 28 1 , 4 7 0 5 8 8 2 4 0 , 1 4 8 9 4 5 5 

7 3, 00 3 1 9 2 5 , 0 0 - 1 - 0, 16 0 , 0 5 8 8 2 3 5 3 0 , 0 0 2 3 2 7 3 

8 3, 50 3 1 9 1 4 , 0 0 0 - 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 5 8 1 8 1 8 

9 4 , 00 3 1 9 0 0 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 0 9 3 0 9 1 

1 0 4 , 50 3 1 8 8 9 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 3 7 2 3 6 4 

11 5, 00 3 1 8 7 5 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 0 9 4 5 5 

12 5, 50 3 1 8 6 4 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 3 7 2 3 6 4 

1 3 6 , 00 3 1 8 5 0 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 3 2 7 3 

14 6 , 50 3 1 8 3 9 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 0 9 4 5 5 

15 7, 00 3 1 8 2 5 , 0 0 - 1 - 0, 16 0 , 0 5 8 8 2 3 5 3 0 , 0 0 2 3 2 7 3 

16 7, 50 3 1 8 1 4 , 0 0 - 2 - 0, 64 0 , 2 3 5 2 9 4 1 2 0 , 0 3 7 2 3 6 4 

17 8, 00 3 1 7 9 9 , 0 0 2 0 , 2 3 5 2 9 4 1 2 

18 8, 50 3 1 7 8 7 , 0 0 0 0 , 0 0 0 0 0 0 0 0 

1 9 9, 00 3 1 7 7 5 , 0 0 - 2 0 , 2 3 5 2 9 4 1 2 

2 0 9, 50 3 1 7 6 0 , 0 0 

2 1 10 , 00 3 1 7 4 9 , 0 0 

V A 1 0 V A 2 5 

2 , 1 6 0, 61 

Ql  1 6 , 6 6 

2 2 10 , 50 3 1 7 3 5 , 0 0 

2 3 11 , 00 3 1 7 2 1 , 0 0 

2 4 11 , 50 3 1 7 0 7 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 12 , 00 3 1 6 9 0 , 0 0 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 12 , 50 3 1 6 7 9 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 13 , 00 3 1 6 6 5 , 0 0 - 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 8 13 , 50 3 1 6 5 2 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 9 14 , 00 3 1 6 3 9 , 0 0 - 3 - 0. 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 0 14 , 50 3 1 6 2 5 , 0 0 1 - 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

31 15 , 00 3 1 6 1 0 , 0 0 4 - 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 2 15 , 50 3 1 5 9 9 , 0 0 - 4 - 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 3 16 , 00 3 1 5 8 5 , 0 0 - 6 - 0, 64 2 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 4 16 , 50 3 1 5 6 9 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 5 17 , 00 3 1 5 5 4 , 0 0 6 0, 32 2 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 6 17 , 50 3 1 5 3 9 , 0 0 5 0, 32 1 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 7 18 , 00 3 1 5 2 9 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 

3 8 18 , 50 3 1 5 1 4 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 

3 9 19 , 00 3 1 5 0 0 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 

4 0 19 , 50 3 1 4 8 5 , 0 0 

41 2 0 , 0 0 3 1 4 7 0 , 0 0 

V A 1 i 0 V A 2 5 

3 , 6 2 0 , 5 2 

Ql  2 3 , 8 6 

4 2 2 0 , 5 0 3 1 4 5 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 3 2 1 , 0 0 3 1 4 4 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 2 1 , 5 0 3 1 4 2 7 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa e x t e r n a t r i l ha i nt e r na )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 5 2 

i  X y 
s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

4 5 2 2 , 0 0 3 1 4 1 4 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 2 2 , 5 0 3 1 3 9 9 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 7 2 3 , 0 0 3 1 3 8 5 , 0 0 3 - 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 8 2 3 , 5 0 3 1 3 7 0 , 0 0 2 - 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 9 2 4 , 0 0 3 1 3 5 9 , 0 0 - 6 - 1, 12 2 , 2 5 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 

5 0 2 4 , 5 0 3 1 3 4 3 , 0 0 - 4 - 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

51 2 5 , 0 0 3 1 3 2 7 , 0 0 4 - 0, 16 1 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 2 2 5 , 5 0 3 1 3 1 2 , 0 0 3 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 3 2 6 , 0 0 3 1 2 9 9 , 0 0 - 4 - 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

5 4 2 6 , 5 0 3 1 2 8 4 , 0 0 - 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 5 2 7 , 0 0 3 1 2 6 7 , 0 0 5 0, 48 1 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 6 2 7 , 5 0 3 1 2 5 4 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 7 2 8 , 0 0 3 1 2 4 0 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 2 8 , 5 0 3 1 2 2 3 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

59 2 9 , 0 0 3 1 2 0 9 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 2 9 , 5 0 3 1 1 9 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

61 3 0 , 0 0 3 1 1 7 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

3 , 2 7 0 , 5 4 

Ql  2 2 , 1 9 

6 2 3 0 , 5 0 3 1 1 6 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 3 3 1 , 0 0 3 1 1 5 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 4 31 , 50 3 1 1 3 6 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 5 32 , 00 3 1 1 2 3 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 6 32 . 50 3 1 1 0 9 , 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 7 33 , 00 3 1 0 9 1 , 0 0 2 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

6 8 3 3 , 5 0 3 1 0 7 5 , 0 0 8 0, 64 4 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

6 9 3 4 , 0 0 3 1 0 6 1 , 0 0 2 0. 54 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

7 0 3 4 , 5 0 3 1 0 4 9 , 0 0 - 4 - 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

71 3 5 , 0 0 3 1 0 3 3 , 0 0 - 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

7 2 35 , 50 3 1 0 1 9 , 0 0 1 - 0. 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

7 3 36 , 00 3 1 0 0 4 , 0 0 - 5 - 0, 64 1 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

7 4 36 , 50 3 0 9 9 0 , 0 0 - 2 - 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

7 5 37 , 00 3 0 9 7 0 , 0 0 9 1, 44 5 , 0 6 2 5 0 0 0 0 0 , 2 0 7 3 6 0 0 

7 6 37 , 50 3 0 9 5 9 , 0 0 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

7 7 38 , 00 3 0 9 4 5 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

7 8 38 , 50 3 0 9 2 9 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

7 9 3 9 , 0 0 3 0 9 1 5 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 0 39 , 50 3 0 9 0 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

81 4 0 , 0 0 3 0 8 8 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 ( 0 V A 2 , 5 

4 , 4 1 0 , 69 

Ql  3 2 , 1 1 

8 2 4 0 , 5 0 3 0 8 7 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 3 4 1 , 0 0 3 0 8 5 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 4 4 1 , 5 0 3 0 8 3 9 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 5 4 2 , 0 0 3 0 8 2 5 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 6 4 2 , 5 0 3 0 8 1 1 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 7 4 3 , 0 0 3 0 7 9 9 , 0 0 - 2 - 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

8 8 4 3 , 5 0 3 0 7 8 5 , 0 0 - 4 - 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa e x t e r na t r i l ha i nt e r na )  

I  X y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

8 9 4 4 , 0 0 3 0 7 7 1 , 0 0 - 2 - 0, 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

9 0 4 4 , 5 0 3 0 7 5 5 , 0 0 0 - 1, 6 0 , 0 0 0 0 0 0 0 0 0 , 2 5 6 0 0 0 0 

91 4 5 , 0 0 3 0 7 4 1 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

9 2 4 5 , 5 0 3 0 7 2 5 , 0 0 2 0, 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

9 3 4 6 , 0 0 3 0 7 1 0 , 0 0 - 4 0, 8 1 , 0 0 0 0 0 0 0 0 0 . 0 6 4 0 0 0 0 

9 4 4 6 , 5 0 3 0 6 9 7 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

9 5 4 7 , 0 0 3 0 6 7 5 , 0 0 1 7 2, 4 1 8 , 0 6 2 5 0 0 0 0 0 , 5 7 6 0 0 0 0 

9 6 4 7 , 5 0 3 0 6 6 9 , 0 0 - 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

9 7 4 8 , 0 0 3 0 6 5 7 , 0 0 - 14 1 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

9 8 4 8 , 5 0 3 0 6 4 0 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

9 9 4 9 , 0 0 3 0 6 2 5 , 0 0 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 0 4 9 , 5 0 3 0 6 1 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 1 5 0 , 0 0 3 0 5 9 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

6 , 1 5 1, 08 

Ql  5 0 , 4 4 

1 0 2 5 0 , 5 0 3 0 5 8 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

1 0 3 5 1 , 0 0 3 0 5 6 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 4 5 1 , 5 0 3 0 5 5 2 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 5 5 2 . 0 0 3 0 5 4 0 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 6 5 2 , 5 0 3 0 5 2 5 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 7 5 3 , 0 0 3 0 5 1 1. 00 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 8 5 3 , 5 0 3 0 4 9 3 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 0 9 5 4 , 0 0 3 0 4 8 2 , 0 0 - 4 - 0, 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 1 0 5 4 , 5 0 3 0 4 6 4 , 0 0 3 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

111 5 5 , 0 0 3 0 4 4 9 , 0 0 6 0, 32 2 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 1 2 55 . 50 3 0 4 3 8 , 0 0 - 3 - 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 1 3 56 , 00 3 0 4 2 2 , 0 0 - 3 - 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 1 4 5 6 , 5 0 3 0 4 0 9 , 0 0 - 5 0, 16 1 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 1 5 5 7 , 0 0 3 0 3 9 2 , 0 0 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 1 6 5 7 , 5 0 3 0 3 7 5 , 0 0 8 1, 12 4 , 0 0 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 

1 1 7 5 8 , 0 0 3 0 3 6 4 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 1 8 5 8 , 5 0 3 0 3 4 9 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 1 9 5 9 , 0 0 3 0 3 3 7 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 0 5 9 , 5 0 3 0 3 2 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

121 6 0 , 0 0 3 0 3 0 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

3 , 9 4 0 , 49 

Ql  2 5 , 2 6 

1 2 2 6 0 , 5 0 3 0 2 9 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 3 6 1 , 0 0 3 0 2 7 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 4 6 1 , 5 0 3 0 2 6 3 . 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 5 6 2 , 0 0 3 0 2 4 9 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 6 6 2 , 5 0 3 0 2 3 5 . 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 7 6 3 , 0 0 3 0 2 1 9 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 2 8 6 3 , 5 0 3 0 2 0 5 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 2 9 6 4 , 0 0 3 0 1 8 9 , 0 0 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 3 0 6 4 , 5 0 3 0 1 7 5 , 0 0 0 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

131 6 5 , 0 0 3 0 1 6 3 , 0 0 - 8 0 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 3 2 6 5 , 5 0 3 0 1 4 5 , 0 0 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r n a t r i l ha i nt e r na )  

i  X y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1 3 3 6 6 , 0 0 3 0 1 2 9 , 0 0 1 2 0, 16 9 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 3 4 6 6 , 5 0 3 0 1 1 7 , 0 0 2 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 3 5 6 7 , 0 0 3 0 1 0 7 , 0 0 - 11 - 0, 64 7 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 3 6 6 7 , 5 0 3 0 0 9 1 , 0 0 - 11 0 7 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 3 7 6 8 , 0 0 3 0 0 7 4 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 3 8 6 8 , 5 0 3 0 0 5 4 , 0 0 1 8 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 3 9 6 9 . 0 0 3 0 0 4 9 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 0 6 9 , 5 0 3 0 0 3 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

141 7 0 , 0 0 3 0 0 1 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 VA2 , 5 

7 , 4 7 0 , 4 7 

Ql  4 6 , 6 7 

1 4 2 70 , 50 3 0 0 0 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 3 7 1 , 0 0 2 9 9 9 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 4 7 1 , 5 0 2 9 9 7 5 , 0 0 1 0 6 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 5 72 , 00 2 9 9 6 5 , 0 0 9 5 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 6 72 , 50 2 9 9 5 3 , 0 0 - 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 7 7 3 , 0 0 2 9 9 4 7 , 0 0 - 16 - 1, 92 1 6 , 0 0 0 0 0 0 0 0 0 , 3 6 8 6 4 0 0 

1 4 8 73 , 50 2 9 9 2 3 , 0 0 2 - 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 4 9 7 4 , 0 0 2 9 9 1 3 , 0 0 2 - 2, 56 0 , 2 5 0 0 0 0 0 0 0 , 6 5 5 3 6 0 0 

1 5 0 74 , 50 2 9 8 9 5 , 0 0 8 - 0, 16 4 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

151 7 5 , 0 0 2 9 8 8 1 , 0 0 4 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 5 2 7 5 , 5 0 2 9 8 7 5 , 0 0 - 20 - 1, 28 2 5 , 0 0 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

1 5 3 7 6 , 0 0 2 9 8 5 3 , 0 0 - 1 - 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

1 5 4 7 6 , 5 0 2 9 8 3 5 , 0 0 1 8 0, 96 2 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

1 5 5 7 7 , 0 0 2 9 8 2 4 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 5 6 7 7 , 5 0 2 9 8 1 3 , 0 0 - 14 - 1, 76 1 2 , 2 5 0 0 0 0 0 0 0 , 3 0 9 7 6 0 0 

1 5 7 7 8 , 0 0 2 9 7 9 5 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 5 8 7 8 , 5 0 2 9 7 7 7 , 0 0 12 9 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 5 9 7 9 , 0 0 2 9 7 6 3 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 0 7 9 , 5 0 2 9 7 5 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

161 8 0 , 0 0 2 9 7 3 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 , 5 

1 0 , 2 2 1, 31 

Ql  8 0 , 0 1 

1 6 2 8 0 , 5 0 2 9 7 1 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 3 8 1 , 0 0 2 9 7 0 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 4 8 1 , 5 0 2 9 6 8 7 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 5 8 2 , 0 0 2 9 6 7 5 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 6 8 2 , 5 0 2 9 6 5 5 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 7 8 3 , 0 0 2 9 6 4 5 , 0 0 - 2 - 1, 44 0 , 2 5 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

1 6 8 8 3 , 5 0 2 9 6 2 5 , 0 0 4 0, 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 6 9 8 4 , 0 0 2 9 6 1 3 , 0 0 2 - 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 7 0 8 4 , 5 0 2 9 5 9 9 , 0 0 - 8 - 0, 48 4 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

171 8 5 , 0 0 2 9 5 8 3 , 0 0 0 - 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

1 7 2 8 5 , 5 0 2 9 5 6 5 , 0 0 4 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

1 7 3 8 6 , 0 0 2 9 5 5 3 , 0 0 - 3 - 0, 8 0 , 5 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

1 7 4 8 6 , 5 0 2 9 5 3 5 , 0 0 0 1, 28 0 , 0 0 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

1 7 5 8 7 , 0 0 2 9 5 2 0 , 0 0 3 1, 6 0 , 5 6 2 5 0 0 0 0 0 , 2 5 6 0 0 0 0 

1 7 6 8 7 , 5 0 2 9 5 0 5 , 0 0 1 1, 28 0 , 0 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r n a t r i l ha i nt e r na )  

i  X y s bi l  sbi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 7 7 8 8 , 0 0 2 9 4 9 0 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 7 8 8 8 , 5 0 2 9 4 7 6 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 7 9 89 , 00 2 9 4 6 5 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 0 8 9 , 5 0 2 9 4 5 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 1 9 0 , 0 0 2 9 4 3 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 , 5 

3 , 7 7 1, 05 

Ql  3 5 , 0 1 

1 8 2 9 0 , 5 0 2 9 4 1 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 3 9 1 , 0 0 2 9 4 0 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 4 9 1 , 5 0 2 9 3 8 9 , 0 0 - 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 5 92 , 00 2 9 3 7 5 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 6 9 2 , 5 0 2 9 3 5 5 , 0 0 11 7 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 7 9 3 , 0 0 2 9 3 4 5 , 0 0 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 8 93 , 50 2 9 3 3 2 , 0 0 - 4 - 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 8 9 9 4 , 0 0 2 9 3 1 6 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 9 0 94 , 50 2 9 3 0 5 , 0 0 - 3 - 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

191 95 , 00 2 9 2 8 7 , 0 0 - 1 - 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 9 2 9 5 , 5 0 2 9 2 7 5 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 9 3 9 6 , 0 0 2 9 2 5 7 , 0 0 5 1, 6 1 , 5 6 2 5 0 0 0 0 0 , 2 5 6 0 0 0 0 

1 9 4 9 6 , 5 0 2 9 2 4 5 , 0 0 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 9 5 9 7 , 0 0 2 9 2 3 2 , 0 0 - 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 9 6 97 . 50 2 9 2 1 6 , 0 0 5 0, 32 1 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 9 7 98 . 00 2 9 2 0 5 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 9 8 9 8 . 5 0 2 9 1 9 2 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 9 9 9 9 , 0 0 2 9 1 7 5 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 0 9 9 , 5 0 2 9 1 6 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 1 1 0 0 , 0 0 2 9 1 4 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

4 , 4 4 0 , 60 

Ql  3 0 , 4 8 

2 0 2 1 0 0 , 5 0 2 9 1 2 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 3 1 0 1 , 0 0 2 9 1 2 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 4 1 0 1 , 5 0 2 9 1 0 6 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 5 1 0 2 , 0 0 2 9 0 9 5 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 6 1 0 2 , 5 0 2 9 0 8 7 , 0 0 - 12 9 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 7 1 0 3 , 0 0 2 9 0 6 9 , 0 0 0 - 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 0 8 1 0 3 , 5 0 2 9 0 5 6 , 0 0 2 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 0 9 1 0 4 , 0 0 2 9 0 4 3 , 0 0 - 1 - 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 1 0 1 0 4 , 5 0 2 9 0 2 7 , 0 0 7 1, 6 3 , 0 6 2 5 0 0 0 0 0 , 2 5 6 0 0 0 0 

2 1 1 1 0 5 , 0 0 2 9 0 1 6 , 0 0 4 1, 44 1 , 0 0 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

2 1 2 1 0 5 , 5 0 2 9 0 0 5 , 0 0 - 6 0 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 3 1 0 6 , 0 0 2 8 9 9 3 , 0 0 - 1 - 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 1 4 1 0 6 , 5 0 2 8 9 7 7 , 0 0 5 0, 64 1 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 1 5 1 0 7 , 0 0 2 8 9 6 9 , 0 0 - 4 - 0, 96 1 . 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 1 6 1 0 7 , 5 0 2 8 9 5 4 , 0 0 - 5 0, 48 1 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 1 7 1 0 8 , 0 0 2 8 9 4 1 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 8 1 0 8 , 5 0 2 8 9 2 6 , 0 0 7 3 . 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 9 1 0 9 , 0 0 2 8 9 1 5 , 0 0 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 0 1 0 9 , 5 0 2 8 9 0 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 



1 5 6 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa e x t e r n a t r i l ha i nt e r na )  

i  X y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

2 2 1 1 1 0 , 0 0 2 8 8 9 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

5 , 09 0 , 90 

Ql  4 0 , 3 6 

2 2 2 1 1 0 , 5 0 2 8 8 7 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 3 1 1 1 , 0 0 2 8 8 6 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 4 1 1 1 , 5 0 2 8 8 5 5 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 5 1 1 2 , 0 0 2 8 8 4 3 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 6 1 1 2 , 5 0 2 8 8 3 2 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 7 1 1 3 , 0 0 2 8 8 2 0 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 2 8 1 1 3 , 5 0 2 8 8 1 0 , 0 0 - 5 - 0, 32 1 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 2 9 1 1 4 , 0 0 2 8 7 9 6 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 3 0 1 1 4 , 5 0 2 8 7 8 3 , 0 0 5 0, 64 1 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 3 1 1 1 5 , 0 0 2 8 7 7 2 , 0 0 3 0, 8 0 , 5 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 3 2 1 1 5 , 5 0 2 8 7 6 1 , 0 0 - 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 3 3 1 1 6 , 0 0 2 8 7 5 1 , 0 0 - 3 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 3 4 1 1 6 , 5 0 2 8 7 3 7 , 0 0 4 1, 44 1 , 0 0 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

2 3 5 1 1 7 , 0 0 2 8 7 2 7 , 0 0 4 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 3 6 1 1 7 , 5 0 2 8 7 1 7 , 0 0 - 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 3 7 1 1 8 , 0 0 2 8 7 0 7 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 3 8 1 1 8 , 5 0 2 8 6 9 6 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 3 9 1 1 9 , 0 0 2 8 6 8 7 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 4 0 1 1 9 , 5 0 2 8 6 7 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 1 1 2 0 , 0 0 2 8 6 6 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

2 , 8 0 0 , 69 

Ql  2 2 , 1 5 

2 4 2 1 2 0 , 5 0 2 8 6 5 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 3 1 2 1 , 0 0 2 8 6 4 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 4 1 2 1 , 5 0 2 8 6 3 3 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 5 1 2 2 , 0 0 2 8 6 2 3 . 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 6 1 2 2 , 5 0 2 8 6 1 5 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 7 1 2 3 , 0 0 2 8 6 0 3 , 0 0 - 1 0. 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 4 8 1 2 3 , 5 0 2 8 5 9 2 , 0 0 4 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 4 9 1 2 4 , 0 0 2 8 5 8 2 , 0 0 4 1, 12 1 , 0 0 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 

2 5 0 1 2 4 , 5 0 2 8 5 7 3 , 0 0 3 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 5 1 1 2 5 , 0 0 2 8 5 6 5 , 0 0 - 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 2 1 2 5 , 5 0 2 8 5 5 7 , 0 0 - 3 - 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 5 3 1 2 6 , 0 0 2 8 5 4 7 , 0 0 - 2 - 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 5 4 1 2 6 , 5 0 2 8 5 3 8 , 0 0 - 4 - 0, 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 5 5 1 2 7 , 0 0 2 8 5 2 7 , 0 0 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 5 6 1 2 7 , 5 0 2 8 5 1 5 , 0 0 9 1, 6 5 , 0 6 2 5 0 0 0 0 0 , 2 5 6 0 0 0 0 

2 5 7 1 2 8 , 0 0 2 8 5 0 8 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 8 1 2 8 , 5 0 2 8 5 0 1 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 9 1 2 9 , 0 0 2 8 4 9 1 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 0 1 2 9 , 5 0 2 8 4 8 3 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 1 1 3 0 , 0 0 2 8 4 7 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 , 5 

3 , 5 5 0 , 7 4 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa e x t e r na t r i l ha i nt e r na )  

i  X y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

Ql  2 7 , 7 3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 6 2 1 3 0 , 5 0 2 8 4 6 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 3 1 3 1 , 0 0 2 8 4 5 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 4 1 3 1 , 5 0 2 8 4 4 8 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 5 1 3 2 , 0 0 2 8 4 4 3 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 6 1 3 2 , 5 0 2 8 4 3 7 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 7 1 3 3 , 0 0 2 8 4 2 6 , 0 0 4 0, 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 6 8 1 3 3 . 5 0 2 8 4 2 0 , 0 0 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 9 1 3 4 , 0 0 2 8 4 1 3 , 0 0 - 3 - 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 7 0 1 3 4 , 5 0 2 8 4 0 5 , 0 0 2 0, 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 7 1 1 3 5 , 0 0 2 8 3 9 7 , 0 0 2 1, 6 0 , 2 5 0 0 0 0 0 0 0 , 2 5 6 0 0 0 0 

2 7 2 1 3 5 . 5 0 2 8 3 9 2 , 0 0 - 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 7 3 1 3 6 , 0 0 2 8 3 8 3 , 0 0 4 1, 76 1 , 0 0 0 0 0 0 0 0 0 , 3 0 9 7 6 0 0 

2 7 4 1 3 6 , 5 0 2 8 3 7 7 , 0 0 5 1, 44 1 , 5 6 2 5 0 0 0 0 0 , 2 0 7 3 6 0 0 

2 7 5 1 3 7 , 0 0 2 8 3 7 3 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 7 6 1 3 7 , 5 0 2 8 3 6 7 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 7 1 3 8 , 0 0 2 8 3 6 3 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 8 1 3 8 , 5 0 2 8 3 5 7 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 9 1 3 9 , 0 0 2 8 3 5 0 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 0 1 3 9 , 5 0 2 8 3 4 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 1 1 4 0 , 0 0 2 8 3 3 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA OA 0 , 9 8 0 , 9 8 

Ql  3 0 , 4 9 

2 8 2 1 4 0 , 5 0 2 8 3 2 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 3 1 4 1 , 0 0 2 8 3 2 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 4 1 4 1 , 5 0 2 8 3 1 9 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 5 1 4 2 , 0 0 2 8 3 1 4 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 6 1 4 2 . 5 0 2 8 3 0 7 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 7 1 4 3 , 0 0 2 8 3 0 1 , 0 0 - 6 - 0, 96 2 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 8 8 1 4 3 , 5 0 2 8 2 9 6 , 0 0 - 9 - 1, 12 5 , 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

2 8 9 1 4 4 , 0 0 2 8 2 8 2 , 0 0 6 1, 76 2 , 2 5 0 0 0 0 0 0 0 , 3 0 9 7 6 0 0 

2 9 0 1 4 4 , 5 0 2 8 2 7 6 , 0 0 11 2, 24 7 , 5 6 2 5 0 0 0 0 0 , 5 0 1 7 6 0 0 

2 9 1 1 4 5 , 0 0 2 8 2 6 9 , 0 0 5 2, 4 1 , 5 6 2 5 0 0 0 0 0 , 5 7 6 0 0 0 0 

2 9 2 1 4 5 , 5 0 2 8 2 6 7 , 0 0 - 2 1, 44 0 , 2 5 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

2 9 3 1 4 6 , 0 0 2 8 2 6 1 , 0 0 - 1 1, 6 0 , 0 6 2 5 0 0 0 0 0 , 2 5 6 0 0 0 0 

2 9 4 1 4 6 , 5 0 2 8 2 5 6 , 0 0 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 9 5 1 4 7 , 0 0 2 8 2 5 2 , 0 0 - 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 9 6 1 4 7 , 5 0 2 8 2 4 6 , 0 0 0 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 9 7 1 4 8 , 0 0 2 8 2 4 2 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 9 8 1 4 8 , 5 0 2 8 2 3 6 , 0 0 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 9 9 1 4 9 , 0 0 2 8 2 3 4 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 0 1 4 9 , 5 0 2 8 2 3 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 1 1 5 0 , 0 0 2 8 2 2 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

V A 1 i 0 V A 2 5 

4 , 8 0 1, 50 

Ql  5 0 , 1 1 

3 0 2 1 5 0 , 5 0 2 8 2 2 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 3 1 5 1 , 0 0 2 8 2 1 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa e x t e r na t r i l ha i nt e r na )  

i  X 
y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

3 0 4 1 5 1 , 5 0 2 8 2 1 2 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 5 1 5 2 , 0 0 2 8 2 0 9 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 6 1 5 2 , 5 0 2 8 2 0 4 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 7 1 5 3 , 0 0 2 8 1 9 9 , 0 0 3 1, 28 0 , 5 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

3 0 8 1 5 3 , 5 0 2 8 1 9 6 , 0 0 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 0 9 1 5 4 , 0 0 2 8 1 9 2 , 0 0 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 1 0 1 5 4 , 5 0 2 8 1 8 9 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 1 1 1 5 5 , 0 0 2 8 1 8 6 , 0 0 - 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 1 2 1 5 5 , 5 0 2 8 1 8 2 , 0 0 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 1 3 1 5 6 , 0 0 2 8 1 7 9 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 1 4 1 5 6 , 5 0 2 8 1 7 6 , 0 0 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 1 5 1 5 7 , 0 0 2 8 1 7 2 , 0 0 3 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 1 6 1 5 7 , 5 0 2 8 1 7 1 , 0 0 - 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 1 7 1 5 8 , 0 0 2 8 1 6 8 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 1 8 1 5 8 , 5 0 2 8 1 6 5 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 1 9 1 5 9 , 0 0 2 8 1 6 1 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 0 1 5 9 , 5 0 2 8 1 5 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 1 1 6 0 , 0 0 2 8 1 5 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

1, 89 0 , 6 2 

Ql  1 5 , 0 7 

3 2 2 1 6 0 , 5 0 2 8 1 5 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 3 1 6 1 , 0 0 2 8 1 4 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 4 1 6 1 , 5 0 2 8 1 4 7 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 5 1 6 2 , 0 0 2 8 1 4 6 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 6 1 6 2 , 5 0 2 8 1 4 6 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 7 1 6 3 , 0 0 2 8 1 4 5 , 0 0 - 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 8 1 6 3 , 5 0 2 8 1 4 4 , 0 0 - 2 - 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 2 9 1 6 4 , 0 0 2 8 1 4 2 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 3 0 1 6 4 , 5 0 2 8 1 4 0 , 0 0 2 - 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 3 1 1 6 5 , 0 0 2 8 1 3 9 , 0 0 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 3 2 1 6 5 , 5 0 2 8 1 3 8 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 3 3 1 6 6 , 0 0 2 8 1 3 7 , 0 0 - 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 3 4 1 6 6 , 5 0 2 8 1 3 6 , 0 0 - 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 3 5 1 6 7 , 0 0 2 8 1 3 2 , 0 0 7 1, 28 3 , 0 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

3 3 6 1 6 7 , 5 0 2 8 1 3 3 , 0 0 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 3 7 1 6 8 , 0 0 2 8 1 3 4 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 3 8 1 6 8 , 5 0 2 8 1 3 2 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 3 9 1 6 9 , 0 0 2 8 1 3 1 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 0 1 6 9 , 5 0 2 8 1 3 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 1 1 7 0 , 0 0 2 8 1 3 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 i 0 V A 2 , 5 

2 , 82 0 , 50 

Ql  1 8 , 5 0 

3 4 2 1 7 0 , 5 0 2 8 1 2 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 3 1 7 1 , 0 0 2 8 1 2 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 4 1 7 1 , 5 0 2 8 1 2 9 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 5 1 7 2 , 0 0 2 8 1 2 9 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 6 1 7 2 , 5 0 2 8 1 3 0 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 7 1 7 3 , 0 0 2 8 1 3 1 , 0 0 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha i nt e r na )  

i  X 
y 

s bi l  sbi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
3 4 8 1 7 3 , 5 0 2 8 1 3 2 , 0 0 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 4 9 1 7 4 , 0 0 2 8 1 3 4 , 0 0 - 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 5 0 1 7 4 , 5 0 2 8 1 3 6 , 0 0 - 3 - 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 5 1 1 7 5 , 0 0 2 8 1 3 6 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 5 2 1 7 5 , 5 0 2 8 1 3 7 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 5 3 1 7 6 , 0 0 2 8 1 3 8 , 0 0 - 1 0. 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 5 4 1 7 6 , 5 0 2 8 1 3 8 , 0 0 3 0, 8 0 , 5 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

3 5 5 1 7 7 , 0 0 2 8 1 3 9 , 0 0 6 0, 96 2 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

3 5 6 1 7 7 , 5 0 2 8 1 4 2 , 0 0 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 5 7 1 7 8 , 0 0 2 8 1 4 6 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 5 8 1 7 8 , 5 0 2 8 1 4 7 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 5 9 1 7 9 , 0 0 2 8 1 4 7 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 0 1 7 9 , 5 0 2 8 1 4 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 1 1 8 0 , 0 0 2 8 1 5 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 , 5 

2 , 8 8 0 , 58 

Ql  2 0 , 5 1 

3 6 2 1 8 0 , 5 0 2 8 1 5 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 3 1 8 1 , 0 0 2 8 1 5 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 4 1 8 1 , 5 0 2 8 1 5 8 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 5 1 8 2 , 0 0 2 8 1 6 1 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 6 1 8 2 , 5 0 2 8 1 6 2 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 6 7 1 8 3 , 0 0 2 8 1 6 6 , 0 0 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 6 8 1 8 3 , 5 0 2 8 1 6 9 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 6 9 1 8 4 , 0 0 2 8 1 7 2 , 0 0 - 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 7 0 1 8 4 , 5 0 2 8 1 7 6 , 0 0 - 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 7 1 1 8 5 , 0 0 2 8 1 7 7 , 0 0 4 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

3 7 2 1 8 5 , 5 0 2 8 1 8 2 , 0 0 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 7 3 1 8 6 , 0 0 2 8 1 8 6 , 0 0 - 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 7 4 1 8 6 , 5 0 2 8 1 9 0 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 7 5 1 8 7 , 0 0 2 8 1 9 4 , 0 0 - 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 7 6 1 8 7 , 5 0 2 8 1 9 7 , 0 0 - 2 - 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 7 7 1 8 8 , 0 0 2 8 2 0 1 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 7 8 1 8 8 , 5 0 2 8 2 0 2 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 7 9 1 8 9 , 0 0 2 8 2 0 6 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 0 1 8 9 , 5 0 2 8 2 1 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 1 1 9 0 , 0 0 2 8 2 1 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

2 , 2 9 0 , 50 

Ql  1 5 , 3 0 

3 8 2 1 9 0 , 5 0 2 8 2 1 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 3 1 9 1 , 0 0 2 8 2 1 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 4 1 9 1 , 5 0 2 8 2 3 1 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 5 1 9 2 , 0 0 2 8 2 3 4 , 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 6 1 9 2 , 5 0 2 8 2 3 9 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 8 7 1 9 3 , 0 0 2 8 2 4 2 , 0 0 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 8 8 1 9 3 . 5 0 2 8 2 5 1 , 0 0 - 4 - 1. 76 1 , 0 0 0 0 0 0 0 0 0 , 3 0 9 7 6 0 0 

3 8 9 1 9 4 , 0 0 2 8 2 5 4 , 0 0 - 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 9 0 1 9 4 , 5 0 2 8 2 5 9 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 9 1 1 9 5 , 0 0 2 8 2 6 2 , 0 0 2 0. 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha i nt e r na )  

i  X 
y s bi l  sbi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 " s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

3 9 2 1 9 5 , 5 0 2 8 2 6 7 , 0 0 4 0 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 9 3 1 9 6 , 0 0 2 8 2 7 2 , 0 0 0 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

3 9 4 1 9 6 , 5 0 2 8 2 7 9 , 0 0 - 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 9 5 1 9 7 , 0 0 2 8 2 8 2 , 0 0 0 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

3 9 6 1 9 7 , 5 0 2 8 2 8 9 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 9 7 1 9 8 , 0 0 2 8 2 9 2 , 0 0 4 1 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 9 8 1 9 8 , 5 0 2 8 2 9 9 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 9 9 1 9 9 , 0 0 2 8 3 0 6 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 0 1 9 9 , 5 0 2 8 3 1 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 1 2 0 0 , 0 0 2 8 3 1 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

3 , 3 7 0 , 76 

Ql  2 7 , 0 1 

4 0 2 2 0 0 , 5 0 2 8 3 2 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 3 2 0 1 , 0 0 2 8 3 2 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 4 2 0 1 , 5 0 2 8 3 3 7 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 5 2 0 2 , 0 0 2 8 3 4 2 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 6 2 0 2 , 5 0 2 8 3 5 1 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 0 7 2 0 3 , 0 0 2 8 3 5 6 , 0 0 2 0, 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

4 0 8 2 0 3 , 5 0 2 8 3 6 7 , 0 0 - 5 - 0, 48 1 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

4 0 9 2 0 4 , 0 0 2 8 3 7 2 , 0 0 - 2 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

4 1 0 2 0 4 , 5 0 2 8 3 7 8 , 0 0 5 0, 32 1 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 1 1 2 0 5 , 0 0 2 8 3 8 6 , 0 0 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

4 1 2 2 0 5 , 5 0 2 8 3 9 4 , 0 0 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 1 3 2 0 6 , 0 0 2 8 4 0 2 , 0 0 - 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

4 1 4 2 0 6 , 5 0 2 8 4 1 1 , 0 0 - 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 1 5 2 0 7 , 0 0 2 8 4 1 6 , 0 0 4 0 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

4 1 6 2 0 7 , 5 0 2 8 4 2 6 , 0 0 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 1 7 2 0 8 , 0 0 2 8 4 3 4 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 1 8 2 0 8 , 5 0 2 8 4 4 2 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 1 9 2 0 9 , 0 0 2 8 4 5 2 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 0 2 0 9 , 5 0 2 8 4 5 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 1 2 1 0 , 0 0 2 8 4 6 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

2 , 5 5 0 , 6 2 

Ql  1 9 , 1 6 

4 2 2 2 1 0 , 5 0 2 8 4 7 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 3 2 1 1 , 0 0 2 8 4 8 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 4 2 1 1 , 5 0 2 8 4 9 7 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 5 2 1 2 , 0 0 2 8 5 0 7 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 6 2 1 2 , 5 0 2 8 5 1 7 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 2 7 2 1 3 , 0 0 2 8 5 2 7 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 2 8 2 1 3 , 5 0 2 8 5 3 7 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 2 9 2 1 4 , 0 0 2 8 5 4 7 , 0 0 - 2 - 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 3 0 2 1 4 , 5 0 2 8 5 5 7 , 0 0 - 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 3 1 2 1 5 , 0 0 2 8 5 6 5 , 0 0 3 0, 96 0 , 5 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

4 3 2 2 1 5 , 5 0 2 8 5 7 6 , 0 0 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

4 3 3 2 1 6 , 0 0 2 8 5 8 6 , 0 0 - 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

4 3 4 2 1 6 , 5 0 2 8 5 9 6 , 0 0 3 1, 12 0 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

4 3 5 2 1 7 , 0 0 2 8 6 0 6 , 0 0 2 0, 96 0 , 2 5 0 0 0 0 0 0 0 . 0 9 2 1 6 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa e x t e r na t r i l ha i nt e r na )  

I  X 
y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4 3 6 2 1 7 , 5 0 2 8 6 1 9 , 0 0 - 3 - 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 3 7 2 1 8 , 0 0 2 8 6 2 8 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 3 8 2 1 8 , 5 0 2 8 6 3 9 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 3 9 2 1 9 , 0 0 2 8 6 5 2 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 0 2 1 9 , 5 0 2 8 6 6 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 1 2 2 0 , 0 0 2 8 6 7 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

1, 97 0 , 6 2 

Ql  1 5 , 6 5 

4 4 2 2 2 0 , 5 0 2 8 6 8 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 3 2 2 1 , 0 0 2 8 6 9 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 4 2 2 1 , 5 0 2 8 7 0 2 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 5 2 2 2 , 0 0 2 8 7 1 6 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 6 2 2 2 , 5 0 2 8 7 2 6 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 7 2 2 3 . 0 0 2 8 7 3 7 , 0 0 4 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

4 4 8 2 2 3 , 5 0 2 8 7 5 2 , 0 0 - 6 - 1, 28 2 , 2 5 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

4 4 9 2 2 4 , 0 0 2 8 7 6 2 , 0 0 - 3 - 0, 96 0 , 5 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

4 5 0 2 2 4 , 5 0 2 8 7 7 2 , 0 0 4 0, 16 1 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 5 1 2 2 5 . 0 0 2 8 7 8 4 , 0 0 - 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 5 2 2 2 5 , 5 0 2 8 7 9 6 , 0 0 - 4 - 0, 16 1 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 5 3 2 2 6 , 0 0 2 8 8 0 4 , 0 0 5 1, 28 1 , 5 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

4 5 4 2 2 6 , 5 0 2 8 8 1 6 , 0 0 6 1, 28 2 , 2 5 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

4 5 5 2 2 7 , 0 0 2 8 8 2 9 , 0 0 0 0, 96 0 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

4 5 6 2 2 7 , 5 0 2 8 8 4 2 , 0 0 - 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 5 7 2 2 8 . 0 0 2 8 8 5 4 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 5 8 2 2 8 , 5 0 2 8 8 6 4 , 0 0 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 5 9 2 2 9 , 0 0 2 8 8 7 8 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 0 2 2 9 , 5 0 2 8 8 9 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 1 2 3 0 , 0 0 2 8 9 0 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

3 , 8 7 0 , 8 6 3 , 8 7 0 , 8 6 

Ql  3 1 , 9 4 

4 6 2 2 3 0 , 5 0 2 8 9 1 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 3 2 3 1 , 0 0 2 8 9 3 4 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 4 2 3 1 , 5 0 2 8 9 4 6 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 5 2 3 2 , 0 0 2 8 9 5 9 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 6 2 3 2 , 5 0 2 8 9 7 2 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 7 2 3 3 , 0 0 2 8 9 8 6 , 0 0 3 0 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 8 2 3 3 , 5 0 2 9 0 0 2 , 0 0 - 3 - 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

4 6 9 2 3 4 , 0 0 2 9 0 1 6 , 0 0 - 4 - 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

4 7 0 2 3 4 , 5 0 2 9 0 2 9 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 7 1 2 3 5 , 0 0 2 9 0 4 2 , 0 0 - 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 7 2 2 3 5 , 5 0 2 9 0 5 6 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 7 3 2 3 6 , 0 0 2 9 0 6 7 . 0 0 9 1, 12 5 , 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

4 7 4 2 3 6 , 5 0 2 9 0 8 2 , 0 0 4 1, 28 1 , 0 0 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

4 7 5 2 3 7 , 0 0 2 9 1 0 1 , 0 0 - 11 - 0, 16 7 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 7 6 2 3 7 , 5 0 2 9 1 1 2 , 0 0 - 3 0, 96 0 , 5 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

4 7 7 2 3 8 , 0 0 2 9 1 2 4 , 0 0 9 5 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 7 8 2 3 8 , 5 0 2 9 1 3 9 , 0 0 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 7 9 2 3 9 , 0 0 2 9 1 5 6 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha i nt e r na )  

I  X 
y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4 8 0 2 3 9 , 5 0 2 9 1 7 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 8 1 2 4 0 , 0 0 2 9 1 8 8 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 [ 0 V A 2 i 6 

5 , 1 0 0 , 68 

Ql  3 6 , 1 9 

4 8 2 2 4 0 , 5 0 2 9 2 0 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 8 3 2 4 1 , 0 0 2 9 2 1 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 8 4 2 4 1 , 5 0 2 9 2 3 4 . 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 8 5 2 4 2 , 0 0 2 9 2 5 0 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 8 6 2 4 2 , 5 0 2 9 2 6 4 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 8 7 2 4 3 . 0 0 2 9 2 8 0 , 0 0 - 3 - 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 8 8 2 4 3 , 5 0 2 9 2 9 4 , 0 0 - 4 - 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

4 8 9 2 4 4 , 0 0 2 9 3 0 7 , 0 0 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 9 0 2 4 4 , 5 0 2 9 3 2 0 , 0 0 8 1, 12 4 , 0 0 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 

4 9 1 2 4 5 , 0 0 2 9 3 3 5 , 0 0 6 0, 64 2 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

4 9 2 2 4 5 , 5 0 2 9 3 5 4 , 0 0 - 6 - 0. 32 2 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 9 3 2 4 6 , 0 0 2 9 3 6 9 , 0 0 - 6 - 0, 32 2 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 9 4 2 4 6 , 5 0 2 9 3 8 2 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 9 5 2 4 7 , 0 0 2 9 3 9 7 , 0 0 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 9 6 2 4 7 , 5 0 2 9 4 1 0 , 0 0 4 0, 16 1 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

4 9 7 2 4 8 , 0 0 2 9 4 2 6 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 9 8 2 4 8 , 5 0 2 9 4 4 2 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 9 9 2 4 9 , 0 0 2 9 4 5 7 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 0 0 2 4 9 , 5 0 2 9 4 7 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 0 1 2 5 0 , 0 0 2 9 4 8 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

4 , 0 5 0 , 5 3 

Ql  2 6 , 8 1 

5 0 2 2 5 0 , 5 0 2 9 5 0 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 0 3 2 5 1 , 0 0 2 9 5 1 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 0 4 2 5 1 , 5 0 2 9 5 3 4 , 0 0 - 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 0 5 2 5 2 , 0 0 2 9 5 4 4 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 0 6 2 5 2 , 5 0 2 9 5 5 8 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 0 7 2 5 3 , 0 0 2 9 5 7 3 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 0 8 2 5 3 , 5 0 2 9 5 8 6 , 0 0 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 0 9 2 5 4 , 0 0 2 9 6 0 2 , 0 0 - 4 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

5 1 0 2 5 4 , 5 0 2 9 6 1 5 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 1 1 2 5 5 , 0 0 2 9 6 2 7 , 0 0 8 1, 28 4 , 0 0 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

5 1 2 2 5 5 , 5 0 2 9 6 4 4 , 0 0 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 1 3 2 5 6 , 0 0 2 9 6 6 0 , 0 0 - 6 - 0, 16 2 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 1 4 2 5 6 , 5 0 2 9 6 7 4 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 1 5 2 5 7 , 0 0 2 9 6 8 7 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 1 6 2 5 7 , 5 0 2 9 7 0 4 , 0 0 - 1 - 0. 8 0 , 0 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

5 1 7 2 5 8 . 0 0 2 9 7 1 7 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 1 8 2 5 8 , 5 0 2 9 7 3 3 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 1 9 2 5 9 , 0 0 2 9 7 4 7 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 0 2 5 9 , 5 0 2 9 7 6 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 1 2 6 0 , 0 0 2 9 7 7 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

3 , 62 0 , 5 7 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r na t r i l ha i nt e r na )  

i  X y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

Ql  2 4 , 7 8 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5 2 2 2 6 0 , 5 0 2 9 7 9 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 3 2 6 1 , 0 0 2 9 8 0 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 4 2 6 1 , 5 0 2 9 8 2 0 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 5 2 6 2 , 0 0 2 9 8 3 5 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 6 2 6 2 , 5 0 2 9 8 5 0 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 7 2 6 3 , 0 0 2 9 8 6 4 , 0 0 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 2 8 2 6 3 , 5 0 2 9 8 7 9 , 0 0 - 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 2 9 2 6 4 , 0 0 2 9 8 9 4 , 0 0 0 - 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

5 3 0 2 6 4 , 5 0 2 9 9 0 7 , 0 0 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 3 1 2 6 5 , 0 0 2 9 9 2 4 , 0 0 - 4 - 0, 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 3 2 2 6 5 , 5 0 2 9 9 3 7 , 0 0 - 3 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

5 3 3 2 6 6 , 0 0 2 9 9 5 0 , 0 0 3 1, 28 0 , 5 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

5 3 4 2 6 6 , 5 0 2 9 9 6 4 , 0 0 4 1, 28 1 , 0 0 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

5 3 5 2 6 7 , 0 0 2 9 9 7 9 , 0 0 6 0, 48 2 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 3 6 2 6 7 , 5 0 2 9 9 9 5 , 0 0 3 0, 16 0 , 5 6 2 5 0 0 0 0 0 . 0 0 2 5 6 0 0 

5 3 7 2 6 8 , 0 0 3 0 0 1 4 , 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 3 8 2 6 8 , 5 0 3 0 0 2 9 , 0 0 - 9 5 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 3 9 2 6 9 , 0 0 3 0 0 4 2 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 0 2 6 9 , 5 0 3 0 0 5 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 1 2 7 0 , 0 0 3 0 0 6 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

3 , 91 0 , 6 8 

Ql  2 8 , 7 6 

5 4 2 2 7 0 , 5 0 3 0 0 8 0 , 0 0 0 . 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 

5 4 3 2 7 1 , 0 0 3 0 0 9 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 4 2 7 1 , 5 0 3 0 1 1 2 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 5 2 7 2 , 0 0 3 0 1 2 5 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 6 2 7 2 , 5 0 3 0 1 3 9 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 4 7 2 7 3 , 0 0 3 0 1 5 4 , 0 0 - 3 - 1, 76 0 . 5 6 2 5 0 0 0 0 0 , 3 0 9 7 6 0 0 

5 4 8 2 7 3 , 5 0 3 0 1 6 7 , 0 0 - 2 - 1, 44 0 , 2 5 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

5 4 9 2 7 4 , 0 0 3 0 1 8 0 , 0 0 - 1 - 1, 28 0 , 0 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

5 5 0 2 7 4 , 5 0 3 0 1 9 3 , 0 0 - 2 - 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

5 5 1 2 7 5 , 0 0 3 0 2 0 5 , 0 0 - i  - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 5 2 2 7 5 , 5 0 3 0 2 1 7 , 0 0 - 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 5 3 2 7 6 , 0 0 3 0 2 2 9 , 0 0 3 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

5 5 4 2 7 6 , 5 0 3 0 2 4 0 , 0 0 6 1, 28 2 , 2 5 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

5 5 5 2 7 7 , 0 0 3 0 2 5 6 , 0 0 - 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 5 6 2 7 7 , 5 0 3 0 2 6 9 , 0 0 - 3 - 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 5 7 2 7 8 , 0 0 3 0 2 8 2 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 5 8 2 7 8 , 5 0 3 0 2 9 5 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 5 9 2 7 9 , 0 0 3 0 3 0 8 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 0 2 7 9 , 5 0 3 0 3 2 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 1 2 8 0 , 0 0 3 0 3 3 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

2 , 7 2 1, 00 

Ql  2 7 , 5 6 

5 6 2 2 8 0 , 5 0 3 0 3 4 5 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa e x t e r n a t r i l ha i nt e r na )  

i  X y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 ' s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
5 6 3 2 8 1 , 0 0 3 0 3 5 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 4 2 8 1 , 5 0 3 0 3 6 9 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 5 2 8 2 , 0 0 3 0 3 8 0 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 6 2 8 2 , 5 0 3 0 3 9 2 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 6 7 2 8 3 , 0 0 3 0 4 0 4 , 0 0 - 3 - 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 6 8 2 8 3 , 5 0 3 0 4 1 5 , 0 0 - 2 - 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

5 6 9 2 8 4 . 0 0 3 0 4 2 5 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 7 0 2 8 4 , 5 0 3 0 4 3 6 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 7 1 2 8 5 , 0 0 3 0 4 4 9 , 0 0 - 3 - 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 7 2 2 8 5 , 5 0 3 0 4 6 0 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 7 3 2 8 6 , 0 0 3 0 4 7 0 . 0 0 4 - 0, 16 1 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 7 4 2 8 6 , 5 0 3 0 4 8 4 , 0 0 - 3 - 0, 96 0 , 5 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

5 7 5 2 8 7 , 0 0 3 0 4 9 5 , 0 0 - 5 - 1, 28 1 , 5 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

5 7 6 2 8 7 , 5 0 3 0 5 0 5 , 0 0 - 2 - 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 7 7 2 8 8 , 0 0 3 0 5 1 5 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 7 8 2 8 8 , 5 0 3 0 5 2 4 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 7 9 2 8 9 , 0 0 3 0 5 3 7 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 0 2 8 9 , 5 0 3 0 5 4 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 1 2 9 0 , 0 0 3 0 5 5 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 , 5 

2 , 6 2 0 , 6 5 

Ql  2 0 , 2 0 

5 8 2 2 9 0 , 5 0 3 0 5 6 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 3 2 9 1 , 0 0 3 0 5 8 0 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 4 2 9 1 , 5 0 3 0 5 8 7 . 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 5 2 9 2 , 0 0 3 0 5 9 9 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 6 2 9 2 , 5 0 3 0 6 0 9 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 7 2 9 3 , 0 0 3 0 6 1 5 , 0 0 4 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

5 8 8 2 9 3 , 5 0 3 0 6 2 6 , 0 0 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 8 9 2 9 4 , 0 0 3 0 6 3 5 . 0 0 4 0, 16 1 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 9 0 2 9 4 , 5 0 3 0 6 4 7 . 0 0 - 2 - 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 9 1 2 9 5 , 0 0 3 0 6 5 9 , 0 0 - 9 - 1, 44 5 , 0 6 2 5 0 0 0 0 0 , 2 0 7 3 6 0 0 

5 9 2 2 9 5 , 5 0 3 0 6 6 6 , 0 0 - 1 - 1, 12 0 , 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

5 9 3 2 9 6 , 0 0 3 0 6 7 4 , 0 0 3 - 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

5 9 4 2 9 6 , 5 0 3 0 6 8 4 , 0 0 - 2 - 1, 12 0 , 2 5 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 

5 9 5 2 9 7 , 0 0 3 0 6 9 2 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 9 6 2 9 7 , 5 0 3 0 7 0 0 , 0 0 4 0, 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 9 7 2 9 8 , 0 0 3 0 7 1 0 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 9 8 2 9 8 . 5 0 3 0 7 2 0 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 9 9 2 9 9 , 0 0 3 0 7 2 6 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 0 2 9 9 , 5 0 3 0 7 3 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 1 3 0 0 , 0 0 3 0 7 4 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

4 , 0 1 0 , 78 

Ql  3 1 , 3 8 

6 0 2 3 0 0 , 5 0 3 0 7 5 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 3 3 0 1 , 0 0 3 0 7 6 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 4 3 0 1 , 5 0 3 0 7 6 9 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

6 0 5 3 0 2 , 0 0 3 0 7 7 6 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 6 3 0 2 , 5 0 3 0 7 8 7 . 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 



1 6 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa e x t e r n a t r i l ha i nt e r na )  

i  X y s b i l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

6 0 7 3 0 3 , 0 0 3 0 7 9 5 , 0 0 - 4 - 0, 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

6 0 8 3 0 3 , 5 0 3 0 8 0 5 , 0 0 - 6 - 0, 96 2 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

6 0 9 3 0 4 , 0 0 3 0 8 1 0 , 0 0 - 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

6 1 0 3 0 4 , 5 0 3 0 8 1 7 , 0 0 6 0, 32 2 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

6 1 1 3 0 5 , 0 0 3 0 8 2 4 , 0 0 6 0, 8 2 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

6 1 2 3 0 5 , 5 0 3 0 8 3 5 , 0 0 - 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

6 1 3 3 0 6 , 0 0 3 0 8 4 4 , 0 0 - 4 - 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

6 1 4 3 0 6 , 5 0 3 0 8 5 2 , 0 0 - 3 - 1, 44 0 , 5 6 2 5 0 0 0 0 0 , 2 0 7 3 6 0 0 

6 1 5 3 0 7 , 0 0 3 0 8 6 0 , 0 0 - 2 - 1, 44 0 . 2 5 0 0 0 0 0 0 0 , 2 0 7 3 6 0 0 

6 1 6 3 0 7 , 5 0 3 0 8 6 6 , 0 0 - 1 - 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

6 1 7 3 0 8 , 0 0 3 0 8 7 4 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 1 8 3 0 8 , 5 0 3 0 8 7 9 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 1 9 3 0 9 , 0 0 3 0 8 8 5 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 0 3 0 9 , 5 0 3 0 8 9 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 1 3 1 0 , 0 0 3 0 9 0 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

3 , 90 0 , 83 

Ql  3 1 , 6 2 

6 2 2 3 1 0 , 5 0 3 0 9 1 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 3 3 1 1 , 0 0 3 0 9 2 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 4 3 1 1 , 5 0 3 0 9 2 2 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 5 3 1 2 , 0 0 3 0 9 2 8 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 6 3 1 2 , 5 0 3 0 9 3 5 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 7 3 1 3 , 0 0 3 0 9 4 4 , 0 0 - 3 - 0. 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

6 2 8 3 1 3 , 5 0 3 0 9 5 0 , 0 0 - 3 0 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 2 9 3 1 4 , 0 0 3 0 9 5 7 , 0 0 - 1 - 1, 12 0 , 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

6 3 0 3 1 4 , 5 0 3 0 9 6 2 , 0 0 1 - 0. 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

6 3 1 3 1 5 , 0 0 3 0 9 6 9 , 0 0 - 1 - 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

6 3 2 3 1 5 , 5 0 3 0 9 7 5 , 0 0 - 3 - 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

6 3 3 3 1 6 , 0 0 3 0 9 8 0 , 0 0 3 - 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

6 3 4 3 1 6 , 5 0 3 0 9 8 5 , 0 0 5 - 0, 48 1 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

6 3 5 3 1 7 , 0 0 3 0 9 9 4 , 0 0 - 4 - 0, 96 1 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

6 3 6 3 1 7 , 5 0 3 1 0 0 0 , 0 0 - 9 - 1, 12 5 , 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

6 3 7 3 1 8 , 0 0 3 1 0 0 4 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 3 8 3 1 8 , 5 0 3 1 0 0 6 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 3 9 3 1 9 , 0 0 3 1 0 1 0 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 4 0 3 1 9 , 5 0 3 1 0 2 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 4 1 3 2 0 , 0 0 3 1 0 2 4 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 , 8 3 0 , 69 

Ql  3 4 , 6 3 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa i nt e r na t r i l ha i nt e r na )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 6 6 

i  X 
y 

s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

1 0. 00 3 2 0 4 3 , 0 0 

2 0, 50 3 2 0 3 2 , 0 0 

3 1, 00 3 2 0 2 1 , 0 0 - 1 0 , 0 5 8 8 2 3 5 3 

4 1, 50 3 2 0 0 9 , 0 0 - 1 0 , 0 5 8 8 2 3 5 3 

5 2. 00 3 1 9 9 8 , 0 0 - 3 0 , 5 2 9 4 1 1 7 6 

6 2, 50 3 1 9 8 5 , 0 0 1 - 0, 64 0 , 0 5 8 8 2 3 5 3 0 , 0 3 7 2 3 6 4 

7 3, 00 3 1 9 7 2 , 0 0 3 0 0 , 5 2 9 4 1 1 7 6 0 , 0 0 0 0 0 0 0 

8 3. 50 3 1 9 6 2 , 0 0 - 5 - 0, 64 1 , 4 7 0 5 8 8 2 4 0 . 0 3 7 2 3 6 4 

9 4 , 00 3 1 9 4 9 , 0 0 - 3 - 0, 16 0 , 5 2 9 4 1 1 7 6 0 . 0 0 2 3 2 7 3 

1 0 4 , 50 3 1 9 3 4 , 0 0 6 0, 64 2 , 1 1 7 6 4 7 0 6 0 , 0 3 7 2 3 6 4 

11 5, 00 3 1 9 2 3 , 0 0 2 0, 8 0 , 2 3 5 2 9 4 1 2 0 , 0 5 8 1 8 1 8 

12 5, 50 3 1 9 1 2 , 0 0 - 2 - 0, 32 0 , 2 3 5 2 9 4 1 2 0 , 0 0 9 3 0 9 1 

13 6, 00 3 1 8 9 9 , 0 0 - 1 0. 32 0 , 0 5 8 8 2 3 5 3 0 , 0 0 9 3 0 9 1 

14 6, 50 3 1 8 8 8 , 0 0 2 - 0, 64 0 , 2 3 5 2 9 4 1 2 0 , 0 3 7 2 3 6 4 

15 7. 00 3 1 8 7 4 , 0 0 1 - 0, 32 0 , 0 5 8 8 2 3 5 3 0 , 0 0 9 3 0 9 1 

16 7. 50 3 1 8 6 6 , 0 0 - 6 - 1, 76 2 , 1 1 7 6 4 7 0 6 0 , 2 8 1 6 0 0 0 

17 8, 00 3 1 8 5 0 , 0 0 - 3 0 , 5 2 9 4 1 1 7 6 

18 8, 50 3 1 8 3 8 , 0 0 2 0 , 2 3 5 2 9 4 1 2 

1 9 9, 00 3 1 8 2 3 , 0 0 2 0 , 2 3 5 2 9 4 1 2 

2 0 9, 50 3 1 8 1 2 , 0 0 

21 10 , 00 3 1 7 9 8 , 0 0 

V A 1 0 V A 2 5 

3 , 0 5 0 , 7 2 

Ql  2 4 , 2 3 

2 2 10, 50 3 1 7 8 3 , 0 0 

2 3 11 , 00 3 1 7 6 8 , 0 0 

2 4 11 5 0 3 1 7 5 3 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 12 , 00 3 1 7 4 4 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 12 , 50 3 1 7 2 8 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 13 , 00 3 1 7 1 4 , 0 0 5 0, 64 1 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 8 13 , 50 3 1 7 0 1 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 9 14 , 00 3 1 6 8 9 , 0 0 - 5 - 1, 12 1 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

3 0 14 , 50 3 1 6 7 3 , 0 0 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

31 15 , 00 3 1 6 5 9 , 0 0 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 2 15 , 50 3 1 6 4 9 , 0 0 - 7 - 0, 8 3 , 0 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

3 3 16 , 00 3 1 6 3 2 , 0 0 - 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 4 16 , 50 3 1 6 1 8 , 0 0 5 0, 32 1 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 5 17 , 00 3 1 6 0 4 , 0 0 3 - 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 6 17 , 50 3 1 5 9 2 , 0 0 - 2 - 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 7 18 , 00 3 1 5 7 9 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 

3 8 18 , 50 3 1 5 6 4 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 

3 9 19 , 00 3 1 5 4 9 , 0 0 4 1 , 0 0 0 0 0 0 0 0 

4 0 19 , 50 3 1 5 3 4 , 0 0 

4 1 2 0 , 0 0 3 1 5 2 3 , 0 0 

V A 1 0 V A 2 > 5 

4 , 1 4 0 , 54 

Ql  2 7 , 3 7 

4 2 2 0 , 5 0 3 1 5 0 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 3 2 1 , 0 0 3 1 4 9 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 4 2 1 , 5 0 3 1 4 7 5 , 0 0 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa i nt e r na t r i l ha i nt e r na )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX 
y 

s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

4 5 2 2 , 0 0 3 1 4 6 4 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 6 2 2 , 5 0 3 1 4 4 9 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 7 2 3 , 0 0 3 1 4 3 5 , 0 0 3 0 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

4 8 2 3 , 5 0 3 1 4 2 1 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

4 9 2 4 , 0 0 3 1 4 0 9 , 0 0 - 4 - 1, 28 1 , 0 0 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

5 0 2 4 , 5 0 3 1 3 9 3 , 0 0 - 3 - 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

51 2 5 , 0 0 3 1 3 7 9 , 0 0 0 - 0. 64 0 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

5 2 2 5 , 5 0 3 1 3 6 2 , 0 0 4 0, 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 3 2 6 , 0 0 3 1 3 4 9 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 4 2 6 , 5 0 3 1 3 3 5 , 0 0 - 3 - 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 5 2 7 , 0 0 3 1 3 1 9 , 0 0 3 - 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

5 6 2 7 . 5 0 3 1 3 0 5 , 0 0 - 1 - 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

5 7 2 8 , 0 0 3 1 2 9 2 , 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 8 2 8 , 5 0 3 1 2 7 4 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

5 9 2 9 , 0 0 3 1 2 5 8 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 0 2 9 , 5 0 3 1 2 4 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

61 3 0 , 0 0 3 1 2 2 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

3 , 4 6 0 , 58 

Ql  2 4 , 0 1 

6 2 30 , 50 3 1 2 1 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 3 3 1 , 0 0 3 1 1 9 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 4 3 1 , 5 0 3 1 1 8 8 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 5 3 2 , 0 0 3 1 1 7 2 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 6 32 , 50 3 1 1 5 7 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

6 7 33 , 00 3 1 1 4 4 , 0 0 - 2 - 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

6 8 33 , 50 3 1 1 2 8 , 0 0 0 - 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

6 9 34 , 00 3 1 1 1 4 , 0 0 - 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

7 0 34 , 50 3 1 0 9 9 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

71 35 , 00 3 1 0 8 2 , 0 0 4 0, 32 1 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

7 2 35 , 50 3 1 0 6 9 , 0 0 3 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

7 3 36 , 00 3 1 0 5 4 , 0 0 - 2 - 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

7 4 3 6 , 5 0 3 1 0 4 2 , 0 0 - 6 - 0, 32 2 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

7 5 3 7 , 0 0 3 1 0 2 4 , 0 0 4 0 4 8 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

7 6 3 7 , 5 0 3 1 0 0 9 , 0 0 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

7 7 3 8 , 0 0 3 0 9 9 8 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

7 8 3 8 , 5 0 3 0 9 7 9 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

7 9 3 9 , 0 0 3 0 9 6 8 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 0 3 9 , 5 0 3 0 9 5 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

81 4 0 , 0 0 3 0 9 3 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

3 , 1 0 0 , 4 5 

Ql  1 9 , 3 7 

8 2 4 0 , 5 0 3 0 9 3 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 3 4 1 , 0 0 3 0 9 2 2 , 0 0 0 , 0 0 0 0 0 0 0 0 •  0 , 0 0 0 0 0 0 0 

8 4 4 1 , 5 0 3 0 9 0 8 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 5 4 2 , 0 0 3 0 8 9 4 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 6 4 2 , 5 0 3 0 8 7 8 . 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 7 4 3 , 0 0 3 0 8 6 3 , 0 0 3 0 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

8 8 4 3 , 5 0 3 0 8 5 1 , 0 0 - 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 



1 6 8 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa i nt e r na t r i l ha i nt e r na )  

i  X 
y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

8 9 4 4 , 0 0 3 0 8 3 5 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

9 0 4 4 , 5 0 3 0 8 2 3 , 0 0 - 1 - 0. 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

91 4 5 , 0 0 3 0 8 0 6 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

9 2 4 5 , 5 0 3 0 7 9 4 , 0 0 - 5 - 0, 8 1 , 5 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

9 3 4 6 , 0 0 3 0 7 8 0 , 0 0 - 8 - 0, 8 4 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

9 4 4 6 , 5 0 3 0 7 6 0 , 0 0 11 1, 12 7 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

9 5 4 7 , 0 0 3 0 7 4 6 , 0 0 8 0, 96 4 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

9 6 4 7 , 5 0 3 0 7 3 7 , 0 0 - 10 - 2. 72 6 , 2 5 0 0 0 0 0 0 0 , 7 3 9 8 4 0 0 

9 7 4 8 , 0 0 3 0 7 2 0 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

9 8 4 8 , 5 0 3 0 7 0 4 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

9 9 4 9 , 0 0 3 0 6 9 2 , 0 0 - 13 1 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 0 4 9 . 5 0 3 0 6 7 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

101 5 0 , 0 0 3 0 6 5 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

6, 31 1, 10 

Ql  5 1 , 7 5 

1 0 2 5 0 , 5 0 3 0 6 3 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 3 51 , 00 3 0 6 1 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 4 5 1 , 5 0 3 0 6 0 3 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 5 5 2 , 0 0 3 0 5 8 5 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 6 5 2 , 5 0 3 0 5 7 3 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 0 7 5 3 , 0 0 3 0 5 5 9 , 0 0 - 4 - 0. 48 1 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 0 8 5 3 , 5 0 3 0 5 4 3 , 0 0 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 0 9 5 4 . 0 0 3 0 5 2 9 , 0 0 1 - 0. 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 1 0 5 4 , 5 0 3 0 5 1 4 , 0 0 - 1 - 0. 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

111 5 5 , 0 0 3 0 5 0 0 , 0 0 - 2 - 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 1 2 5 5 , 5 0 3 0 4 8 4 , 0 0 - 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 1 3 56 , 00 3 0 4 6 9 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 1 4 56 , 50 3 0 4 5 3 , 0 0 4 0, 96 1 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

1 1 5 57 , 00 3 0 4 4 1 , 0 0 - 2 0 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 1 6 57 , 50 3 0 4 2 6 , 0 0 - 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 1 7 58 , 00 3 0 4 1 1 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 1 8 58 , 50 3 0 3 9 8 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 1 9 59 , 00 3 0 3 8 3 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 0 59 , 50 3 0 3 6 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

121 6 0 , 0 0 3 0 3 5 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

2 , 3 8 0 , 44 

Ql  1 4 , 7 8 

1 2 2 6 0 , 5 0 3 0 3 4 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 3 6 1 , 0 0 3 0 3 2 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 4 6 1 , 5 0 3 0 3 1 3 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 5 6 2 , 0 0 3 0 2 9 9 , 0 0 - 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 6 6 2 , 5 0 3 0 2 8 3 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 2 7 6 3 , 0 0 3 0 2 6 6 , 0 0 7 1, 44 3 , 0 6 2 5 0 0 0 0 0 , 2 0 7 3 6 0 0 

1 2 8 6 3 . 5 0 3 0 2 5 3 , 0 0 3 1, 28 0 , 5 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

1 2 9 6 4 , 0 0 3 0 2 4 0 , 0 0 - 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 3 0 6 4 , 5 0 3 0 2 2 6 , 0 0 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

131 6 5 , 0 0 3 0 2 1 2 , 0 0 4 - 0, 16 1 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 3 2 6 5 , 5 0 3 0 2 0 0 , 0 0 - 4 - 1, 6 1 , 0 0 0 0 0 0 0 0 0 , 2 5 6 0 0 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa i nt e r na t r i l ha i nt e r na )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX 
y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

1 3 3 6 6 , 0 0 3 0 1 8 8 , 0 0 - 10 - 1, 92 6 , 2 5 0 0 0 0 0 0 0 , 3 6 8 6 4 0 0 

1 3 4 6 6 , 5 0 3 0 1 7 0 , 0 0 0 - 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

1 3 5 6 7 , 0 0 3 0 1 5 4 , 0 0 4 0, 16 1 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 3 6 6 7 , 5 0 3 0 1 4 0 , 0 0 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 3 7 6 8 , 0 0 3 0 1 2 4 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 3 8 6 8 , 5 0 3 0 1 1 1 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 3 9 6 9 , 0 0 3 0 0 9 5 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 0 6 9 , 5 0 3 0 0 8 3 , 0 0 0 , 0 0 0 0 0 0 0 0 .  0 , 0 0 0 0 0 0 0 

141 7 0 , 0 0 3 0 0 6 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

4 , 0 5 1, 05 

Ql  3 6 , 7 4 

1 4 2 7 0 , 5 0 3 0 0 5 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 3 7 1 , 0 0 3 0 0 4 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 4 7 1 , 5 0 3 0 0 2 3 , 0 0 8 4 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 5 7 2 , 0 0 3 0 0 1 1 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 6 7 2 , 5 0 3 0 0 0 0 , 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 4 7 7 3 , 0 0 2 9 9 8 3 , 0 0 3 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 4 8 7 3 , 5 0 2 9 9 7 0 , 0 0 1 - 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 4 9 7 4 , 0 0 2 9 9 5 8 , 0 0 - 4 - 1, 6 1 , 0 0 0 0 0 0 0 0 0 , 2 5 6 0 0 0 0 

1 5 0 7 4 , 5 0 2 9 9 4 1 , 0 0 1 - 0, 8 0 , 0 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

151 7 5 , 0 0 2 9 9 2 9 , 0 0 - 4 - 0, 64 1 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 5 2 7 5 , 5 0 2 9 9 1 3 , 0 0 - 2 - 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 5 3 7 6 , 0 0 2 9 8 9 6 , 0 0 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 5 4 7 6 , 5 0 2 9 8 8 3 , 0 0 1 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 5 5 7 7 , 0 0 2 9 8 6 6 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 5 6 77 , 50 2 9 8 5 4 , 0 0 - 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 5 7 78 , 00 2 9 8 3 9 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 5 8 78 , 50 2 9 8 2 4 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 5 9 7 9 , 0 0 2 9 8 1 0 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 0 7 9 , 5 0 2 9 7 9 4 , 0 0 0 . 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

161 8 0 , 0 0 2 9 7 8 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

3, 41 0 , 70 

Ql  2 6 , 0 8 

1 6 2 8 0 , 5 0 2 9 7 6 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 3 8 1 , 0 0 2 9 7 4 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 4 8 1 , 5 0 2 9 7 3 3 . 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 5 8 2 , 0 0 2 9 7 1 8 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 6 8 2 , 5 0 2 9 7 0 5 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 6 7 83 , 00 2 9 6 9 1 , 0 0 - 2 - 1, 12 0 , 2 5 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 

1 6 8 83 , 50 2 9 6 7 7 , 0 0 - 4 - 0, 96 1 , 0 0 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

1 6 9 84 , 00 2 9 6 6 2 , 0 0 - 4 - 0, 8 1 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

1 7 0 8 4 , 5 0 2 9 6 4 5 , 0 0 - 1 - 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

171 8 5 , 0 0 2 9 6 2 9 , 0 0 5 - 0, 16 1 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 7 2 8 5 , 5 0 2 9 6 1 2 , 0 0 7 0, 64 3 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 7 3 8 6 , 0 0 2 9 6 0 1 , 0 0 - 5 - 0, 16 1 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 7 4 8 6 , 5 0 2 9 5 8 6 , 0 0 - 8 0, 16 4 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 7 5 8 7 , 0 0 2 9 5 6 8 , 0 0 2 0, 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
175 8 7 , 5 0 2 9 5 5 2 , 0 0 6 1, 12 2 , 2 5 0 0 0 0 0 0 0 , 1 2 5 4 4 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f ai xa i nt e r na t r i l ha i nt e r na )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX 
y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

1 7 7 8 8 , 0 0 2 9 5 3 7 , 0 0 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 7 8 8 8 , 5 0 2 9 5 2 4 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 7 9 8 9 , 0 0 2 9 5 1 1 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 0 8 9 , 5 0 2 9 4 9 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

181 9 0 , 0 0 2 9 4 8 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

4 , 21 0 , 77 

Ql  3 2 , 2 8 

1 8 2 9 0 , 5 0 2 9 4 6 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 3 9 1 , 0 0 2 9 4 5 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 4 9 1 , 5 0 2 9 4 3 7 . 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 5 9 2 , 0 0 2 9 4 2 3 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 6 9 2 , 5 0 2 9 4 0 8 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 8 7 9 3 , 0 0 2 9 3 9 3 . 0 0 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

1 8 8 9 3 , 5 0 2 9 3 7 7 , 0 0 7 1, 12 3 , 0 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

1 8 9 9 4 , 0 0 2 9 3 6 5 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

1 9 0 9 4 , 5 0 2 9 3 5 3 , 0 0 - 5 - 0, 32 1 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

191 9 5 , 0 0 2 9 3 3 7 . 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 9 2 9 5 , 5 0 2 9 3 2 4 , 0 0 1 - 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

1 9 3 9 6 , 0 0 2 9 3 0 9 , 0 0 0 - 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

1 9 4 9 6 , 5 0 2 9 2 9 6 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 9 5 9 7 , 0 0 2 9 2 8 1 , 0 0 - 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 9 6 97 , 50 2 9 2 6 8 , 0 0 0 - 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

1 9 7 98 , 00 2 9 2 5 1 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 9 8 9 8 , 5 0 2 9 2 4 0 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

1 9 9 9 9 , 0 0 2 9 2 2 5 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 0 9 9 , 5 0 2 9 2 1 1 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 1 1 0 0 , 0 0 2 9 1 9 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

2 , 6 2 0 , 5 5 

Ql  1 8 , 3 8 

2 0 2 1 0 0 . 5 0 2 9 1 8 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 3 1 0 1 , 0 0 2 9 1 6 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 4 1 0 1 , 5 0 2 9 1 5 7 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 5 1 0 2 . 0 0 2 9 1 4 3 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 6 1 0 2 , 5 0 2 9 1 3 2 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 0 7 1 0 3 , 0 0 2 9 1 1 8 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 0 8 1 0 3 , 5 0 2 9 1 0 6 . 0 0 - 3 - 1, 12 0 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

2 0 9 1 0 4 , 0 0 2 9 0 9 2 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 0 1 0 4 , 5 0 2 9 0 7 7 , 0 0 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 1 1 0 5 , 0 0 2 9 0 6 6 . 0 0 - 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 1 2 1 0 5 , 5 0 2 9 0 4 9 , 0 0 6 1, 76 2 , 2 5 0 0 0 0 0 0 0 , 3 0 9 7 6 0 0 

2 1 3 1 0 6 , 0 0 2 9 0 3 7 , 0 0 3 1, 44 0 , 5 6 2 5 0 0 0 0 0 , 2 0 7 3 6 0 0 

2 1 4 1 0 6 , 5 0 2 9 0 2 7 , 0 0 - 3 0 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 5 1 0 7 , 0 0 2 9 0 1 1 , 0 0 6 0, 64 2 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 1 6 1 0 7 , 5 0 2 9 0 0 2 , 0 0 0 0, 32 0 , 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 1 7 1 0 8 , 0 0 2 8 9 9 1 , 0 0 - 9 5 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 8 1 0 8 , 5 0 2 8 9 7 7 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 1 9 1 0 9 , 0 0 2 8 9 6 2 , 0 0 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 0 1 0 9 , 5 0 2 8 9 4 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni ve l  e mi r a (  f a i xa i nt e r na t r i l ha i nt e r na )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

2 2 1 1 1 0 , 0 0 2 8 9 4 0 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

4 , 0 2 0 , 8 5 

Ql  3 2 , 6 6 

2 2 2 1 1 0 , 5 0 2 8 9 2 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 3 1 1 1 , 0 0 2 8 9 1 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 4 1 1 1 , 5 0 2 8 9 0 2 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 5 1 1 2 , 0 0 2 8 8 9 2 , 0 0 - 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 6 1 1 2 , 5 0 2 8 8 8 0 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 2 7 1 1 3 , 0 0 2 8 8 6 8 , 0 0 0 - 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 2 8 1 1 3 , 5 0 2 8 8 5 3 , 0 0 5 0, 48 1 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 2 9 1 1 4 , 0 0 2 8 8 4 4 , 0 0 - 2 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 3 0 1 1 4 , 5 0 2 8 8 3 1 , 0 0 - 1 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 3 1 1 1 5 , 0 0 2 8 8 1 8 , 0 0 5 1, 12 1 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

2 3 2 1 1 5 , 5 0 2 8 8 0 8 , 0 0 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 3 3 1 1 6 , 0 0 2 8 7 9 7 , 0 0 0 0, 16 0 , 0 0 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 3 4 1 1 6 , 5 0 2 8 7 8 7 , 0 0 - 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 3 5 1 1 7 , 0 0 2 8 7 7 6 , 0 0 - 2 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 3 6 1 1 7 , 5 0 2 8 7 6 3 , 0 0 3 0, 48 0 , 5 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 3 7 1 1 8 , 0 0 2 8 7 5 3 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 3 8 1 1 8 , 5 0 2 8 7 4 2 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 3 9 1 1 9 , 0 0 2 8 7 3 2 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 0 1 1 9 , 5 0 2 8 7 2 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 1 1 2 0 , 0 0 2 8 7 1 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

2 , 8 3 0 , 6 4 

Ql  2 1 , 3 1 

2 4 2 1 2 0 , 5 0 2 8 7 0 2 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 3 1 2 1 , 0 0 2 8 6 9 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 4 1 2 1 , 5 0 2 8 6 8 1 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 5 1 2 2 , 0 0 2 8 6 7 1 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 4 6 1 2 2 , 5 0 2 8 6 6 2 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 4 7 1 2 3 , 0 0 2 8 6 5 0 , 0 0 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 4 8 1 2 3 , 5 0 2 8 6 4 2 , 0 0 1 0 0 , 0 6 2 5 0 0 0 0 0 . 0 0 0 0 0 0 0 

2 4 9 1 2 4 , 0 0 2 8 6 3 1 , 0 0 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 5 0 1 2 4 , 5 0 2 8 6 2 3 , 0 0 - 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 5 1 1 2 5 , 0 0 2 8 6 1 3 , 0 0 - 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 5 2 1 2 5 , 5 0 2 8 6 0 3 , 0 0 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 5 3 1 2 6 , 0 0 2 8 5 9 3 , 0 0 0 0, 8 0 , 0 0 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 5 4 1 2 6 , 5 0 2 8 5 8 5 , 0 0 - 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 5 5 1 2 7 , 0 0 2 8 5 7 3 , 0 0 5 1, 28 1 , 5 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

2 5 6 1 2 7 , 5 0 2 8 5 6 6 , 0 0 2 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 5 7 1 2 8 , 0 0 2 8 5 5 8 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 8 1 2 8 , 5 0 2 8 5 4 9 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 5 9 1 2 9 , 0 0 2 8 5 4 0 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 0 1 2 9 , 5 0 2 8 5 3 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 1 1 3 0 , 0 0 2 8 5 2 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

1, 97 0 , 6 4 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f a i xa i nt e r na t r i l ha i nt e r na )  

i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX 
y 

s bi l  s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 

Ql  1 5 , 9 7 

2 6 2 1 3 0 , 5 0 2 8 5 1 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 3 1 3 1 , 0 0 2 8 5 0 6 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 4 1 3 1 , 5 0 2 8 4 9 8 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 5 1 3 2 , 0 0 2 8 4 9 1 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 6 1 3 2 , 5 0 2 8 4 8 3 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 6 7 1 3 3 , 0 0 2 8 4 7 6 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 6 8 1 3 3 , 5 0 2 8 4 6 8 , 0 0 - 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 6 9 1 3 4 , 0 0 2 8 4 6 1 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 7 0 1 3 4 , 5 0 2 8 4 5 1 , 0 0 6 1, 28 2 , 2 5 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

2 7 1 1 3 5 , 0 0 2 8 4 4 6 , 0 0 1 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 7 2 1 3 5 , 5 0 2 8 4 4 0 , 0 0 - 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

2 7 3 1 3 6 , 0 0 2 8 4 3 2 , 0 0 1 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 7 4 1 3 6 , 5 0 2 8 4 2 7 , 0 0 1 0, 64 0 , 0 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 7 5 1 3 7 , 0 0 2 8 4 1 9 , 0 0 3 0, 64 0 , 5 6 2 5 0 0 0 0 0 , 0 4 0 9 6 0 0 

2 7 6 1 3 7 , 5 0 2 8 4 1 5 , 0 0 - 1 - 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 7 7 1 3 8 , 0 0 2 8 4 0 9 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 8 1 3 8 , 5 0 2 8 4 0 2 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 7 9 1 3 9 , 0 0 2 8 3 9 7 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 0 1 3 9 , 5 0 2 8 3 9 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 1 1 4 0 . 0 0 2 8 3 8 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V AzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA2 , 5 

2, 21 0 , 76 

Ql  1 9 , 7 3 

2 8 2 1 4 0 , 5 0 2 8 3 7 7 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 3 1 4 1 , 0 0 2 8 3 7 1 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 4 1 4 1 , 5 0 2 8 3 6 6 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 5 1 4 2 , 0 0 2 8 3 6 2 , 0 0 - 5 1 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 6 1 4 2 , 5 0 2 8 3 5 3 , 0 0 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 8 7 1 4 3 , 0 0 2 8 3 4 8 , 0 0 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 8 8 1 4 3 , 5 0 2 8 3 4 3 , 0 0 - 2 0, 48 0 , 2 5 0 0 0 0 0 0 0 . 0 2 3 0 4 0 0 

2 8 9 1 4 4 , 0 0 2 8 3 3 7 , 0 0 1 0, 48 0 , 0 6 2 5 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 9 0 1 4 4 , 5 0 2 8 3 3 1 , 0 0 2 0, 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

2 9 1 1 4 5 , 0 0 2 8 3 2 7 , 0 0 1 - 0, 32 0 , 0 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 9 2 1 4 5 , 5 0 2 8 3 2 1 , 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

2 9 3 1 4 6 , 0 0 2 8 3 1 8 , 0 0 - 3 - 0, 16 0 , 5 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

2 9 4 1 4 6 , 5 0 2 8 3 1 1 , 0 0 - 2 0, 32 0 , 2 5 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 9 5 1 4 7 , 0 0 2 8 3 0 6 , 0 0 3 0, 32 0 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

2 9 6 1 4 7 , 5 0 2 8 2 9 9 , 0 0 5 1, 28 1 , 5 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

2 9 7 1 4 8 , 0 0 2 8 2 9 7 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 9 8 1 4 8 , 5 0 2 8 2 9 2 , 0 0 - 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

2 9 9 1 4 9 , 0 0 2 8 2 8 7 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 0 1 4 9 , 5 0 2 8 2 8 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 1 1 5 0 , 0 0 2 8 2 7 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 VA2 , 5 

2 , 6 6 0 , 61 

Ql  1 9 , 6 2 

3 0 2 1 5 0 , 5 0 2 8 2 7 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 3 1 5 1 , 0 0 2 8 2 6 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 



Ca l c u l o d o Ql  d e 1 0 m e m 1 0 m me t o d o ni vel  e mi r a (  f al xa i nt e r na t r i l ha i nt e r na )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i X y 8 bl 1 s bi 2 . 5 s bi 1 * s bi 1 s bi 2 . 5 * s bi 2 . 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
3 0 4 1 5 1 , 5 0 2 8 2 6 3 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 5 1 5 2 , 0 0 2 8 2 5 7 , 0 0 2 0 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 6 1 5 2 , 5 0 2 8 2 5 3 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 0 7 1 5 3 , 0 0 2 8 2 4 8 , 0 0 0 1, 28 0 , 0 0 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

3 0 8 1 5 3 , 5 0 2 8 2 4 4 , 0 0 2 0, 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

3 0 9 1 5 4 , 0 0 2 8 2 3 9 , 0 0 1 1, 28 0 , 0 6 2 5 0 0 0 0 0 , 1 6 3 8 4 0 0 

3 1 0 1 5 4 , 5 0 2 8 2 3 7 , 0 0 - 1 0, 16 0 , 0 6 2 5 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 1 1 1 5 5 , 0 0 2 8 2 3 1 , 0 0 3 1, 12 0 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

3 1 2 1 5 5 , 5 0 2 8 2 2 9 , 0 0 2 0, 96 0 , 2 5 0 0 0 0 0 0 0 , 0 9 2 1 6 0 0 

3 1 3 1 5 6 , 0 0 2 8 2 2 6 , 0 0 - 3 1, 12 0 , 5 6 2 5 0 0 0 0 0 , 1 2 5 4 4 0 0 

3 1 4 1 5 6 , 5 0 2 8 2 2 3 , 0 0 - 1 0, 96 0 , 0 6 2 5 0 0 0 0 0 , 0 9 2 1 6 0 0 

3 1 5 1 5 7 , 0 0 2 8 2 1 8 , 0 0 6 1, 92 2 , 2 5 0 0 0 0 0 0 0 , 3 6 8 6 4 0 0 

3 1 6 1 5 7 , 5 0 2 8 2 1 6 , 0 0 6 1, 28 2 , 2 5 0 0 0 0 0 0 0 , 1 6 3 8 4 0 0 

3 1 7 1 5 8 , 0 0 2 8 2 1 6 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 1 8 1 5 8 , 5 0 2 8 2 1 5 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 1 9 1 5 9 , 0 0 2 8 2 1 3 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 0 1 5 9 , 5 0 2 8 2 1 1 . 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 1 1 6 0 , 0 0 2 8 2 0 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 V A 2 5 

2 , 7 5 1, 18 

Ql  3 1 , 2 8 

3 2 2 1 6 0 , 5 0 2 8 2 0 5 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 3 1 6 1 , 0 0 2 8 2 0 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 4 1 6 1 , 5 0 2 8 2 0 2 , 0 0 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 5 1 6 2 , 0 0 2 8 2 0 3 , 0 0 - 7 3 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 6 1 6 2 , 5 0 2 8 2 0 0 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 2 7 1 6 3 , 0 0 2 8 1 9 6 , 0 0 5 0, 32 1 , 5 6 2 5 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 2 8 1 6 3 , 5 0 2 8 1 9 5 , 0 0 2 0, 16 0 , 2 5 0 0 0 0 0 0 0 , 0 0 2 5 6 0 0 

3 2 9 1 6 4 , 0 0 2 8 1 9 4 , 0 0 - 1 0 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 3 0 1 6 4 , 5 0 2 8 1 9 2 , 0 0 0 0, 64 0 , 0 0 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 3 1 1 6 5 , 0 0 2 8 1 9 1 . 0 0 0 0, 48 0 , 0 0 0 0 0 0 0 0 0 , 0 2 3 0 4 0 0 

3 3 2 1 6 5 , 5 0 2 8 1 8 9 , 0 0 0 0, 32 0 . 0 0 0 0 0 0 0 0 0 , 0 1 0 2 4 0 0 

3 3 3 1 6 6 , 0 0 2 8 1 8 8 , 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 3 4 1 6 6 , 5 0 2 8 1 8 6 , 0 0 2 0, 64 0 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 

3 3 5 1 6 7 , 0 0 2 8 1 8 5 , 0 0 2 0, 8 0 , 2 5 0 0 0 0 0 0 0 , 0 6 4 0 0 0 0 

3 3 6 1 6 7 , 5 0 2 8 1 8 5 , 0 0 - 3 0, 8 0 , 5 6 2 5 0 0 0 0 0 , 0 6 4 0 0 0 0 

3 3 7 1 6 8 , 0 0 2 8 1 8 4 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 3 8 1 6 8 , 5 0 2 8 1 8 1 , 0 0 6 2 , 2 5 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 3 9 1 6 9 , 0 0 2 8 1 8 2 , 0 0 4 1 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 0 1 6 9 , 5 0 2 8 1 8 3 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 1 1 7 0 , 0 0 2 8 1 8 4 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

V A 1 0 
V A 2 5 

3 , 1 5 0 , 51 

Ql  2 0 , 7 2 

3 4 2 1 7 0 , 5 0 2 8 1 7 8 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 3 1 7 1 , 0 0 2 8 1 7 9 , 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 4 1 7 1 , 5 0 2 8 1 8 0 , 0 0 0 0 , 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 5 1 7 2 , 0 0 2 8 1 8 1 , 0 0 - 3 0 , 5 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 6 1 7 2 , 5 0 2 8 1 8 2 , 0 0 - 1 0 , 0 6 2 5 0 0 0 0 0 , 0 0 0 0 0 0 0 

3 4 7 1 7 3 , 0 0 2 8 1 8 0 , 0 0 6 0, 64 2 , 2 5 0 0 0 0 0 0 0 , 0 4 0 9 6 0 0 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha interna) 

I X y sbi l sbi2.5 sbi1"sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
348 173,50 28183,00 2 0,16 0,25000000 0,0025600 

349 174,00 28185,00 -3 -0,16 0,56250000 0,0025600 

350 174,50 28186,00 -3 0 0,56250000 0,0000000 

351 175,00 28187,00 -1 0,48 0,06250000 0,0230400 

352 175,50 28186,00 3 0,8 0,56250000 0,0640000 

353 176,00 28188,00 2 1,44 0,25000000 0,2073600 

354 176,50 28189,00 3 1,6 0,56250000 0,2560000 

355 177,00 28191,00 3 1,44 0,56250000 0,2073600 

356 177,50 28195,00 1 0,48 0,06250000 0,0230400 

357 178,00 28197,00 0 0,00000000 0,0000000 

358 178,50 28202,00 -4 1,00000000 0,0000000 

359 179,00 28203,00 -3 0,56250000 0,0000000 

360 179,50 28205,00 0,00000000 0,0000000 

361 180,00 28206,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

2,81 0,91 

Ql 26,40 

362 180,50 28207,00 0,00000000 0,0000000 

363 181,00 28212,00 0,00000000 0,0000000 

364 181,50 28215,00 -1 0,06250000 0,0000000 

365 182,00 28216,00 5 1,56250000 0,0000000 

366 182,50 28222,00 -2 0,25000000 0,0000000 

367 183,00 28225,00 -2 -0,64 0,25000000 0,0409600 

368 183,50 28227,00 1 0,48 0,06250000 0.0230400 

369 184,00 28232,00 -3 -0,48 0,56250000 0,0230400 

370 184,50 28233,00 0 0,32 0,00000000 0,0102400 

371 185,00 28236,00 5 0,8 1,56250000 0,0640000 

372 185,50 28239,00 1 0,48 0,06250000 0,0230400 

373 186,00 28245,00 -2 0 0,25000000 0,0000000 

374 186,50 28246,00 2 1 12 0,25000000 0,1254400 

375 187,00 28252,00 -3 -0,32 0,56250000 0,0102400 

376 187,50 28255,00 -1 -0,32 0,06250000 0,0102400 

377 188,00 28256,00 7 3,06250000 0.0000000 

378 188,50 28263,00 -2 0,25000000 0,0000000 

379 189,00 28267,00 -6 2,25000000 0,0000000 

380 189,50 28269,00 0,00000000 0,0000000 

381 190,00 28272,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

3,33 0,57 

Ql 23,12 

382 190,50 28276,00 0,00000000 0,0000000 

383 191,00 28280,00 0,00000000 0,0000000 

384 191,50 28286,00 -1 0,06250000 0,0000000 

385 192,00 28292,00 -7 3,06250000 0,0000000 

386 192,50 28295,00 1 0,06250000 0,0000000 

387 193.00 28297,00 10 1 12 6,25000000 0,1254400 

388 193,50 28305,00 0 0,32 0,00000000 0,0102400 

389 194,00 28312,00 -5 -0,48 1,56250000 0,0230400 

390 194,50 28315,00 0 0,64 0,00000000 0,0409600 

391 195,00 28322,00 0 -0,48 0,00000000 0,0230400 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha interna) 

i X y sbil sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
392 195,50 28325,00 0 0 0,00000000 0,0000000 

393 196,00 28332,00 0 -0,48 0,00000000 0,0230400 

394 196.50 28335,00 1 0,8 0,06250000 0,0640000 

395 197,00 28342,00 1 -0,48 0,06250000 0,0230400 

396 197,50 28346,00 -1 0,48 0.06250000 0,0230400 

397 198,00 28353,00 -1 0,06250000 0,0000000 

398 198,50 28356,00 0 0,00000000 0,0000000 

399 199,00 28363,00 0 0,00000000 0,0000000 

400 199,50 28366,00 0,00000000 0,0000000 

401 200,00 28373,00 0,00000000 0,0000000 

VA 1 | 0 
V A 2 5 

3,35 0,60 

Ql 23,72 

402 200,50 28377,00 0,00000000 0,0000000 

403 201,00 28384.00 0,00000000 0,0000000 

404 201,50 28391,00 -1 0,06250000 0,0000000 

405 202,00 28395,00 5 1,56250000 0,0000000 

406 202,50 28404,00 -3 0,56250000 0,0000000 

407 203,00 28411,00 -3 -0,48 0,56250000 0,0230400 

408 203,50 28414,00 7 1,6 3,06250000 0,2560000 

409 204,00 28424,00 -3 0,96 0,56250000 0,0921600 

410 204,50 28431,00 -6 -0,32 2,25000000 0,0102400 

411 205,00 28434,00 10 1,6 6,25000000 0.2560000 

412 205,50 28442,00 10 1,76 6,25000000 0,3097600 

413 206,00 28454,00 -9 0 5,06250000 0.0000000 

414 206,50 28463,00 -10 0,32 6,25000000 0,0102400 

415 207,00 28465,00 8 2,4 4,00000000 0,5760000 

416 207,50 28474.00 9 1,12 5,06250000 0,1254400 

417 208,00 28484,00 1 0,06250000 0,0000000 

418 208,50 28494,00 0 0,00000000 0,0000000 

419 209,00 28504.00 -3 0,56250000 0,0000000 

420 209,50 28514,00 0,00000000 0,0000000 

421 210,00 28521,00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

6,49 1,29 

Ql 56,47 

422 210.50 28528,00 0,00000000 0,0000000 

423 211,00 28535,00 0,00000000 0,0000000 

424 211,50 28552,00 -12 9,00000000 0,0000000 

425 212,00 28555.00 -2 0,25000000 0,0000000 

426 212,50 28564,00 8 4,00000000 0,0000000 

427 213,00 28573,00 3 0,96 0,56250000 0,0921600 

428 213,50 28584,00 0 0 0,00000000 0,0000000 

429 214,00 28594,00 -1 1,12 0,06250000 0,1254400 

430 214,50 28604,00 0 0,32 0,00000000 0,0102400 

431 215,00 28614,00 -1 0,16 0,06250000 0,0025600 

432 215,50 28624,00 -1 0,16 0,06250000 0,0025600 

433 216,00 28633,00 3 0,8 0,56250000 0,0640000 

434 216,50 28643,00 3 0,48 0,56250000 0,0230400 

435 217,00 28655,00 -1 -0.32 0,06250000 0,0102400 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha interna) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
436 217,50 28665,00 0 -0,32 0,00000000 0,0102400 

437 218,00 28676,00 -2 0,25000000 0,0000000 

438 218,50 28687,00 -5 1,56250000 0,0000000 

439 219,00 28695,00 0 0,00000000 0,0000000 

440 219,50 28704,00 0,00000000 0,0000000 

441 220,00 28714,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

4,12 0,58 

Ql 28,21 

442 220,50 28724,00 0,00000000 0,0000000 

443 221,00 28742,00 0,00000000 0,0000000 

444 221,50 28752,00 -5 1,56250000 0,0000000 

445 222,00 28764,00 -2 0,25000000 0,0000000 

446 222,50 28775,00 5 1,56250000 0,0000000 

447 223,00 28784,00 0 0 0,00000000 0,0000000 

448 223,50 28803,00 -10 -1,44 6,25000000 0,2073600 

449 224,00 28804,00 9 1,28 5,06250000 0,1638400 

450 224,50 28821.00 5 -0,48 1,56250000 0,0230400 

451 225,00 28833,00 -7 0 3,06250000 0,0000000 

452 225,50 28844,00 -3 0 0,56250000 0,0000000 

453 226,00 28855,00 -2 1,12 0,25000000 0,1254400 

454 226,50 28864,00 7 0 3,06250000 0.0000000 

455 227.00 28875,00 9 2,08 5,06250000 0,4326400 

456 227,50 28891,00 -4 0,64 1,00000000 0,0409600 

457 228,00 28904,00 -9 5,06250000 0,0000000 

458 228,50 28914,00 5 1,56250000 0,0000000 

459 229,00 28924,00 9 5,06250000 0,0000000 

460 229,50 28942,00 0,00000000 0,0000000 

461 230,00 28953,00 0,00000000 0,0000000 

VA 1 i 0 
V A 2 5 

6,40 1,00 

Ql 50,25 

462 230,50 28965,00 0,00000000 0,0000000 

463 231,00 28981,00 0,00000000 0,0000000 

464 231,50 28991,00 3 0,56250000 0,0000000 

465 232,00 29004,00 7 3,06250000 0,0000000 

466 232,50 29020,00 -5 1,56250000 0,0000000 

467 233,00 29034,00 -1 0,16 0,06250000 0,0025600 

468 233,50 29044,00 6 1,12 2,25000000 0,1254400 

469 234,00 29063,00 -1 -0,48 0,06250000 0,0230400 

470 234,50 29074,00 0 -0,32 0,00000000 0,0102400 

471 235,00 29091,00 -5 -0,16 1,56250000 0,0025600 

472 235.50 29104,00 -2 0,16 0,25000000 0,0025600 

473 236,00 29114,00 5 1,12 1,56250000 0,1254400 

474 236,50 29132,00 1 0.48 0,06250000 0,0230400 

475 237,00 29142,00 5 2,24 1,56250000 0,5017600 

476 237,50 29161,00 1 0,48 0,06250000 0,0230400 

477 238,00 29175,00 -4 1,00000000 0.0000000 

478 238,50 29191,00 3 0,56250000 0,0000000 

479 239,00 29204,00 1 0,06250000 0,0000000 



177 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha interna) 

i X y s b i l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

480 239,50 29224,00 0,00000000 0,0000000 

481 240,00 29234,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

3,77 0,92 

Ql 32,51 

482 240,50 29251,00 0,00000000 0,0000000 

483 241,00 29282,00 0,00000000 0,0000000 

484 241,50 29300,00 -24 36,00000000 0,0000000 

485 242,00 29311,00 2 0,25000000 0,0000000 

486 242,50 29325,00 5 1,56250000 0,0000000 

487 243,00 29342,00 -3 -3,52 0,56250000 1,2390400 

488 243,50 29355,00 -3 -0,48 0,56250000 0,0230400 

489 244,00 29370,00 -3 0,32 0,56250000 0,0102400 

490 244,50 29382,00 2 0,16 0,25000000 0,0025600 

491 245,00 29395,00 5 0,64 1,56250000 0,0409600 

492 245,50 29411,00 2 0,32 0,25000000 0,0102400 

493 246,00 29425,00 -1 0,48 0,06250000 0.0230400 

494 246,50 29442,00 -4 0 1,00000000 0,0000000 

495 247,00 29454,00 -1 -0,8 0,06250000 0,0640000 

496 247,50 29469,00 2 -2.4 0,25000000 0,5760000 

497 248,00 29482,00 4 1,00000000 0,0000000 

498 248,50 29498,00 -6 2,25000000 0,0000000 

499 249,00 29514.00 -18 20,25000000 0,0000000 

500 249,50 29521,00 0,00000000 0,0000000 

501 250,00 29528,00 0.00000000 0,0000000 

V A 1 0 
V A 2 5 

8,15 1,41 

Ql 69,08 

502 250,50 29541,00 0,00000000 0,0000000 

503 251,00 29548 00 0,00000000 0,0000000 

504 251,50 29561,00 8 4,00000000 0,0000000 

505 252,00 29571,00 14 12,25000000 0,0000000 

506 252,50 29589,00 9 5,06250000 0,0000000 

507 253,00 29608,00 -10 1,76 6,25000000 0,3097600 

508 253,50 29626,00 -7 -0,64 3,06250000 0,0409600 

509 254,00 29635,00 8 1,12 4,00000000 0,1254400 

510 254,50 29656.00 0 -2,08 0 ;00000000 0,4326400 

511 255,00 29670,00 -5 -1,44 1,56250000 0,2073600 

512 255,50 29686,00 0 -1,12 0,00000000 0,1254400 

513 256,00 29700,00 -2 -0,32 0,25000000 0,0102400 

514 256,50 29716,00 -4 -0.96 1,00000000 0,0921600 

515 257,00 29728,00 1 0,8 0,06250000 0,0640000 

516 257,50 29742,00 4 0,96 1,00000000 0,0921600 

517 258,00 29757,00 5 1,56250000 0,0000000 

518 258,50 29772,00 3 0,56250000 0,0000000 

519 259,00 29791,00 -5 1,56250000 0,0000000 

520 259,50 29805,00 0,00000000 0,0000000 

521 260,00 29820,00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

6,50 1,22 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

DFCG/ BI BUOTECA/ M 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha interna) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

Ql 55,27 

522 260,50 29836,00 0,00000000 0,0000000 

523 261,00 29848,00 0,00000000 0,0000000 

524 261,50 29861,00 4 1,00000000 0,0000000 

525 262,00 29877,00 -3 0,56250000 0,0000000 

526 262,50 29890,00 2 0,25000000 0,0000000 

527 263,00 29903,00 3 1,12 0,56250000 0,1254400 

528 263,50 29921,00 -3 -0,32 0,56250000 0,0102400 

529 264,00 29932,00 3 0,48 0,56250000 0,0230400 

530 264,50 29949,00 0 0,48 0,00000000 0,0230400 

531 265,00 29964,00 -4 0,16 1,00000000 0,0025600 

532 265,50 29977,00 1 0,48 0,06250000 0,0230400 

533 266,00 29992,00 4 1,28 1,00000000 0.1638400 

534 266,50 30006,00 4 0,8 1,00000000 0,0640000 

535 267,00 30024,00 -2 -0,16 0,25000000 0,0025600 

536 267,50 30039,00 -1 -0,64 0,06250000 0,0409600 

537 268,00 30054.00 1 0,06250000 0.0000000 

538 268,50 30071,00 -5 1,56250000 0,0000000 

539 269,00 30085,00 -6 2,25000000 0,0000000 

540 269,50 30098,00 0,00000000 0,0000000 

541 270,00 30110,00 0,00000000 0,0000000 

VA 1 i 0 
V A 2 5 

3,28 0,69 

Ql 25,10 

542 270,50 30124,00 0,00000000 0,0000000 

543 271,00 30136,00 0,00000000 0,0000000 

544 271,50 30153,00 -2 0,25000000 0,0000000 

545 272,00 30166,00 -3 0,56250000 0,0000000 

546 272,50 30180,00 -1 0,06250000 0,0000000 

547 273,00 30193,00 0 -0,64 0,00000000 0,0409600 

548 273,50 30206,00 0 -0,8 0,00000000 0,0640000 

549 274,00 30220,00 -1 -0,8 0,06250000 0,0640000 

550 274,50 30232,00 0 -0.32 0,00000000 0,0102400 

551 275,00 30246,00 -1 -0,32 0,06250000 0,0102400 

552 275.50 30258,00 -2 -0.16 0,25000000 0,0025600 

553 276,00 30271,00 0 0 0,00000000 0,0000000 

554 276,50 30282,00 4 0,48 1,00000000 0,0230400 

555 277,00 30296,00 1 -0,48 0,06250000 0,0230400 

556 277,50 30310,00 -2 -0,96 0,25000000 0,0921600 

557 278,00 30322,00 -1 0,06250000 0,0000000 

558 278,50 30336,00 -5 1,56250000 0,0000000 

559 279,00 30347,00 -4 1,00000000 0,0000000 

560 279,50 30357,00 0,00000000 0,0000000 

561 280,00 30368,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

2,28 0,57 

Ql 16,65 

562 280,50 30383 00 0,00000000 0,0000000 



179 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha interna) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

563 281,00 30396,00 0,00000000 0,0000000 

564 281,50 30409,00 -3 0,56250000 0,0000000 

565 282,00 30419.00 0 0,00000000 0,0000000 

566 282,50 30432,00 0 0,00000000 0,0000000 

567 283,00 30442,00 0 -0,16 0,00000000 0,0025600 

568 283,50 30455,00 -2 -0,48 0,25000000 0,0230400 

569 284,00 30465.00 0 0,32 0,00000000 0,0102400 

570 284,50 30476,00 3 -0,16 0,56250000 0,0025600 

571 285,00 30488,00 0 -0,32 0,00000000 0,0102400 

572 285,50 30500,00 -1 -0,96 0,06250000 0,0921600 

573 286,00 30511,00 -2 -0,64 0,25000000 0,0409600 

574 286,50 30523,00 -4 -1,44 1,00000000 0,2073600 

575 287.00 30532.00 -1 -0.48 0,06250000 0,0230400 

576 287,50 30542.00 2 0 0,25000000 0,0000000 

577 288,00 30552.00 0 0,00000000 0,0000000 

578 288,50 30563,00 1 0,06250000 0,0000000 

579 289,00 30572,00 4 1,00000000 0,0000000 

580 289,50 30585,00 0,00000000 0,0000000 

581 290,00 30596,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

2,02 0,64 

Ql 16,34 

582 290,50 30606,00 0,00000000 0,0000000 

583 291,00 30621,00 0,00000000 0,0000000 

584 291,50 30631.00 -11 7,56250000 0,0000000 

585 292,00 30635,00 7 3,06250000 0,0000000 

586 292,50 30645,00 5 1,56250000 0,0000000 

587 293.00 30656,00 -3 -0.32 0,56250000 0,0102400 

588 293,50 30664,00 1 0,96 0,06250000 0,0921600 

589 294,00 30674,00 2 0,64 0,25000000 0,0409600 

590 294,50 30684,00 0 -0,16 0,00000000 0,0025600 

591 295,00 30694,00 -1 -0,48 0,06250000 0,0230400 

592 295,50 30704.00 -3 -0,48 0,56250000 0,0230400 

593 296,00 30713,00 0 -0,96 0,00000000 0,0921600 

594 296,50 30721.00 2 -0.32 0,25000000 0,0102400 

595 297,00 30732,00 -2 -0,8 0,25000000 0,0640000 

596 297,50 30740,00 -3 -0,64 0,56250000 0,0409600 

597 298,00 30749,00 0 0,00000000 0.0000000 

598 298,50 30756,00 3 0,56250000 0,0000000 

599 299,00 30766,00 -1 0,06250000 0,0000000 

600 299,50 30775,00 0,00000000 0,0000000 

601 300,00 30782,00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

3,92 0,63 

Ql 27,90 

602 300.50 30792,00 0,00000000 0,0000000 

603 301,00 30796,00 0,00000000 0.0000000 

604 301.50 30806,00 6 2,25000000 0,0000000 

605 302,00 30816,00 10 6,25000000 0,0000000 

606 302,50 30826,00 -1 0,06250000 0,0000000 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha interna) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
607 303,00 30846,00 -24 -4 36,00000000 1,6000000 

608 303,50 30845,00 -9 -1,92 5,06250000 0,3686400 

609 304,00 30852,00 7 -0,96 3,06250000 0,0921600 

610 304.50 30855,00 10 0,32 6,25000000 0,0102400 

611 305,00 30865,00 4 0,16 1,00000000 0,0025600 

612 305,50 30875,00 -3 1,44 0,56250000 0,2073600 

613 306,00 30882,00 -3 -0,48 0,56250000 0,0230400 

614 306,50 30892,00 -4 -0,96 1,00000000 0,0921600 

615 307,00 30896,00 3 -0,32 0,56250000 0,0102400 

616 307,50 30905,00 -2 -0,16 0,25000000 0,0025600 

617 308,00 30913,00 -4 1,00000000 0,0000000 

618 308,50 30916,00 8 4,00000000 0,0000000 

619 309,00 30926,00 5 1,56250000 0,0000000 

620 j 309,50 30935,00 0,00000000 0,0000000 

621 310,00 30944,00 0,00000000 0,0000000 

VA 2 i 5 

8,33 1,55 

Ql 72,95 

622 310,50 30948.00 0,00000000 0,0000000 

623 311,00 30955,00 0,00000000 0,0000000 

624 311,50 30966,00 1 0,06250000 0,0000000 

625 312,00 30975.00 -13 10,56250000 0,0000000 

626 312,50 30985,00 -12 9,00000000 0,0000000 

627 313,00 30982,00 10 -0,16 6,25000000 0,0025600 

628 313,50 30992,00 5 -0,96 1,56250000 0.0921600 

629 314,00 30999,00 -9 -0,96 5,06250000 0,0921600 

630 314,50 31004,00 -1 0 0,06250000 0,0000000 

631 315,00 31007.00 8 2,72 4,00000000 0,7398400 

632 315,50 31015,00 0 -0,64 0,00000000 0,0409600 

633 316,00 31023,00 -6 -0,8 2,25000000 0,0640000 

634 316,50 31026,00 9 0,32 5,06250000 0,0102400 

635 317,00 31033.00 1 -0.32 0,06250000 0,0102400 

636 317,50 31046,00 -17 -3,2 18,06250000 1,0240000 

637 318,00 31044,00 0 0,00000000 0,0000000 

638 318,50 31049,00 8 4,00000000 0,0000000 

639 319,00 31055.00 -1 0,06250000 0,0000000 

640 319,50 31060,00 0,00000000 0,0000000 

641 320,00 31065,00 0,00000000 0,0000000 

8,13 1,44 

Ql 69,53 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X y sbil sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 0,00 32073.00 

2 0,50 32063,00 

3 1,00 32053.00 -6 2,11764706 

4 1.50 32040,00 0 0,00000000 

5 2,00 32027,00 2 0,23529412 

6 2,50 32017,00 -4 -1,12 0,94117647 0,1140364 

7 3,00 32003,00 -3 0 0,52941176 0,0000000 

8 3,50 31990,00 1 0,48 0,05882353 0,0209455 

9 4,00 31976,00 5 1,12 1,47058824 0,1140364 

10 4,50 31964,00 5 0,64 1,47058824 0,0372364 

11 5,00 31954,00 -2 -0,16 0,23529412 0,0023273 

12 5,50 31943,00 -3 -0,64 0,52941176 0,0372364 

13 6.00 31930,00 -1 -0,8 0,05882353 0.0581818 

14 6,50 31919,00 -5 -1,44 1,47058824 0.1885091 

15 7,00 31905,00 -1 -1,12 0,05882353 0,1140364 

16 7,50 31890,00 4 0,48 0,94117647 0,0209455 

17 8,00 31879,00 0 0,00000000 

18 8,50 31865,00 -1 0,05882353 

19 9,00 31853,00 2 0,23529412 

20 9,50 31839,00 

21 10,00 31829,00 

V A 1 0 
V A 2 5 

3,23 0,84 

Ql 27,67 

22 10,50 31812,00 

23 11,00 31799,00 

24 11,50 31784,00 1 0,06250000 0,0000000 

25 12,00 31772,00 -3 0,56250000 0,0000000 

26 12.50 31757,00 1 0,06250000 0,0000000 

27 13,00 31742,00 5 0,48 1,56250000 0,0230400 

28 13,50 31731,00 -4 -0,48 1,00000000 0,0230400 

29 14,00 31717,00 -4 -0,16 1,00000000 0,0025600 

30 14,50 31701,00 4 0,64 1,00000000 0,0409600 

31 15,00 31688,00 1 0 0,06250000 0,0000000 

32 15.50 31675,00 0 -0,32 0,00000000 0,0102400 

33 16,00 31660,00 2 0,96 0,25000000 0,0921600 

34 16,50 31649,00 -4 -0,32 1,00000000 0,0102400 

35 17,00 31634,00 -2 -0.64 0,25000000 0,0409600 

36 17,50 31619,00 6 0,16 2,25000000 0,0025600 

37 18,00 31606,00 1 0,06250000 

38 18.50 31595,00 -8 4,00000000 

39 19,00 31579,00 -1 0,06250000 

40 19,50 31563,00 

41 20,00 31551,00 

V A 1 0 V A 2 5 

3,63 0,50 

Ql 23,47 

42 20,50 31535,00 0,00000000 0,0000000 

43 21,00 31519,00 0,00000000 0,0000000 

44 21,50 31505,00 3 0,56250000 0,0000000 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X 
y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

45 22,00 31491,00 1 0,06250000 0,0000000 

46 22,50 31478,00 -2 0,25000000 0.0000000 

47 23,00 31464,00 -1 -0,32 0,06250000 0,0102400 

48 23,50 31449,00 3 0 0,56250000 0,0000000 

49 24,00 31436,00 1 -1.12 0,06250000 0,1254400 

50 24,50 31423,00 -6 -1,12 2,25000000 0.1254400 

51 25,00 31409,00 -3 -0,8 0,56250000 0,0640000 

52 25,50 31391,00 1 0,16 0,06250000 0.0025600 

53 26,00 31379,00 -1 -0,96 0,06250000 0,0921600 

54 26,50 31360,00 6 0,96 2,25000000 0,0921600 

55 27,00 31348,00 2 0,16 0,25000000 0,0025600 

56 27,50 31335.00 -7 -0.48 3,06250000 0,0230400 

57 28,00 31319,00 0 0,00000000 0,0000000 

58 28,50 31303,00 3 0,56250000 0,0000000 

59 29,00 31290,00 -3 0,56250000 0,0000000 

60 29,50 31274,00 0,00000000 0,0000000 

61 30.00 31258,00 0.00000000 0,0000000 

VA 1 i 0 
V A 2 5 

3,34 0,73 

Ql 26,31 

62 30,50 31244,00 0,00000000 0,0000000 

63 31 00 31230,00 0,00000000 0,0000000 

64 31,50 31215,00 -1 0,06250000 0,0000000 

65 32,00 31200,00 1 0.06250000 0,0000000 

56 32,50 31185,00 0 0,00000000 0,0000000 

67 33,00 31171,00 -2 -0,48 0,25000000 0,0230400 

68 33,50 31155,00 0 0,48 0,00000000 0,0230400 

69 34,00 31140,00 1 0.64 0,06250000 0,0409600 

70 34,50 31125,00 0 0 0,00000000 0,0000000 

71 35,00 31110,00 3 0,64 0,56250000 0,0409600 

72 35,50 31095,00 4 0,96 1,00000000 0,0921600 

73 36,00 31083,00 -6 -0,32 2,25000000 0,0102400 

74 36,50 31069,00 -4 -0,64 1,00000000 0,0409600 

75 37,00 31050,00 8 0,8 4,00000000 0,0640000 

76 37,50 31039,00 0 -0,64 0,00000000 0,0409600 

77 38,00 31025,00 -6 2,25000000 0,0000000 

78 38,50 31009,00 1 0,06250000 0,0000000 

79 39,00 30994,00 1 0,06250000 0,0000000 

80 39,50 30980,00 0,00000000 0,0000000 

81 40,00 30964,00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

3,41 0,61 

Ql 24,39 

82 40,50 30949,00 0,00000000 0,0000000 

83 41,00 30933,00 0,00000000 0,0000000 

84 41,50 30921,00 -1 0,06250000 0,0000000 

85 42,00 30906,00 -2 0,25000000 0,0000000 

86 42.50 30892.00 1 0,06250000 0.0000000 

87 43,00 30877,00 1 -0,48 0,06250000 0,0230400 

88 43.50 30864.00 -2 -1,44 0,25000000 0.2073600 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X 
y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

89 44,00 30849,00 -4 -0,32 1,00000000 0,0102400 

90 44,50 30834,00 -2 0,16 0,25000000 0,0025600 

91 45,00 30817,00 1 0,96 0,06250000 0,0921600 

92 45,50 30802,00 5 0,64 1,56250000 0,0409600 

93 46,00 30786,00 8 1,76 4,00000000 0,3097600 

94 46,50 30775,00 0 0^48 0,00000000 0,0230400 

95 47,00 30763,00 -9 -0,48 5,06250000 0,0230400 

96 47,50 30748,00 -2 -0,48 0,25000000 0,0230400 

97 48,00 30731,00 5 1,56250000 0,0000000 

98 48,50 30719,00 -1 0,06250000 0,0000000 

99 49,00 30704,00 -1 0,06250000 0,0000000 

100 49,50 30689,00 0,00000000 0,0000000 

101 50,00 30676,00 0,00000000 0,0000000 

VA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1, 0 
V A 2 5 

3,82 0,87 

Ql 31,85 

102 50,50 30660,00 0,00000000 0,0000000 

103 51,00 30646,00 0,00000000 0,0000000 

104 51,50 30630,00 3 0,56250000 0,0000000 

105 52,00 30616,00 1 0,06250000 0,0000000 

106 52,50 30603,00 -3 0,56250000 0,0000000 

107 53,00 30587,00 0 -0.64 0,00000000 0,0409600 

108 53,50 30573,00 0 -0,64 0,00000000 0,0409600 

109 54,00 30558,00 -4 -0,96 1,00000000 0,0921600 

110 54,50 30543,00 -3 -0,32 0,56250000 0,0102400 

111 55,00 30525,00 4 1,12 1,00000000 0,1254400 

112 55,50 30510,00 3 0,96 0,56250000 0,0921600 

113 56,00 30496,00 1 0,8 0,06250000 0,0640000 

114 56,50 30480,00 4 1,12 1,00000000 0,1254400 

115 57,00 30468,00 -1 0,32 0,06250000 0,0102400 

116 57,50 30454,00 -4 -0,48 1,00000000 0,0230400 

117 58,00 30439,00 -1 0,06250000 0,0000000 

118 58,50 30424,00 1 0,06250000 0,0000000 

119 59,00 30409,00 1 0,06250000 0,0000000 

120 59,50 30395,00 0,00000000 0,0000000 

121 60,00 30380,00 0,00000000 0,0000000 

VA 1. 0 V A 2 5 

2,57 0,79 

Ql 22,66 

122 60,50 30370,00 0,00000000 0,0000000 

123 61,00 30353,00 0,00000000 0,0000000 

124 61,50 30339,00 4 1,00000000 0,0000000 

125 62,00 30323,00 1 0,06250000 0,0000000 

126 62,50 30312,00 -5 1,56250000 0,0000000 

127 63,00 30294,00 1 0.8 0,06250000 0,0640000 

128 63,50 30280,00 4 0,32 1,00000000 0,0102400 

129 64,00 30266,00 0 0 0,00000000 0,0000000 

130 64,50 30252,00 -1 -0,16 0,06250000 0,0025600 

131 65,00 30238,00 -1 0,32 0,06250000 0,0102400 

132 65,50 30223,00 -1 0,16 0,06250000 0.0025600 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
133 66,00 30209,00 0 0,16 0,00000000 0,0025600 

134 66,50 30193,00 3 0,48 0,56250000 0,0230400 

135 67,00 30180,00 2 0.64 0,25000000 0.0409600 

136 67,50 30166,00 0 0,32 0,00000000 0.0102400 

137 68,00 30153,00 -3 0,56250000 0,0000000 

138 68,50 30139,00 0 0,00000000 0,0000000 

139 69,00 30123,00 3 0,56250000 0,0000000 

140 69,50 30112,00 0,00000000 0,0000000 

141 70,00 30096,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

2,41 0,41 

Ql 14,24 

142 70,50 30081,00 0,00000000 0,0000000 

143 71.00 30069,00 0,00000000 0,0000000 

144 71,50 30052,00 6 2,25000000 0,0000000 

145 72,00 30040,00 -1 0,06250000 0,0000000 

146 72,50 30029,00 -12 9,00000000 0,0000000 

147 73,00 30010,00 2 -0,16 0,25000000 0,0025600 

148 73,50 29994,00 11 0,48 7,56250000 0,0230400 

149 74,00 29982,00 -1 -0,48 0,06250000 0.0230400 

150 74,50 29970,00 -8 -1,28 4,00000000 0,1638400 

151 75,00 29953,00 -2 0.48 0,25000000 0.0230400 

152 75,50 29938,00 3 0,32 0,56250000 0,0102400 

153 76,00 29922,00 1 0,16 0,06250000 0,0025600 

154 76,50 29909,00 0 0,32 0,00000000 0,0102400 

155 77,00 29892,00 6 1,12 2,25000000 0,1254400 

156 77,50 29880,00 0 -0.48 0.00000000 0,0230400 

157 78,00 29868,00 -6 2,25000000 0,0000000 

158 78,50 29851,00 -1 0,06250000 0,0000000 

159 79,00 29838,00 -4 1,00000000 0,0000000 

160 79,50 29821,00 0,00000000 0,0000000 

161 80,00 29804,00 0.00000000 0,0000000 

V A 1 0 
VA 2 , 5 

5,44 0,64 

Ql 37,41 

162 80,50 29788,00 0,00000000 0,0000000 

163 81.00 29773,00 0,00000000 0,0000000 

164 81,50 29760,00 -3 0,56250000 0,0000000 

165 82,00 29742,00 2 0,25000000 0,0000000 

166 82,50 29729,00 2 0,25000000 0,0000000 

167 83,00 29713,00 0 0,32 0,00000000 0,0102400 

168 83,50 29700,00 -1 -0,64 0,06250000 0,0409600 

169 84,00 29684,00 4 0,32 1,00000000 0,0102400 

170 84.50 29670,00 0 -0.32 0,00000000 0,0102400 

171 85,00 29659,00 -11 -1,44 7,56250000 0,2073600 

172 85,50 29640,00 0 0,16 0,00000000 0,0025600 

173 86,00 29623,00 9 0,96 5,06250000 0,0921600 

174 86,50 29610,00 0 0,48 0,00000000 0,0230400 

175 87.00 29596,00 -1 0 0,06250000 0,0000000 

176 87,50 29580,00 2 1,44 0,25000000 0,2073600 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X y sbil sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
177 88,00 29568,00 -1 0,06250000 0,0000000 

178 88,50 29552,00 -2 0,25000000 0,0000000 

179 89,00 29539,00 0 0,00000000 0,0000000 

180 89,50 29522,00 0,00000000 0,0000000 

181 90,00 29510,00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

3,92 0,78 

Ql 30,72 

182 90,50 29497,00 0,00000000 0,0000000 

183 91,00 29481.00 0,00000000 0,0000000 

184 91,50 29469,00 -2 0,25000000 0,0000000 

185 92,00 29457,00 -9 5,06250000 0,0000000 

186 92,50 29439,00 1 0,06250000 0,0000000 

187 93,00 29424,00 6 0,8 2,25000000 0,0640000 

188 93,50 29410,00 2 0 0,25000000 0,0000000 

189 94,00 29397,00 -1 0,16 0,06250000 0,0025600 

190 94,50 29383,00 0 0,16 0,00000000 0,0025600 

191 95,00 29369,00 -2 0 0,25000000 0,0000000 

192 95,50 29356,00 -3 -0,16 0.56250000 0,0025600 

193 96,00 29339,00 1 2,4 0,06250000 0,5760000 

194 96,50 29326,00 3 2,88 0,56250000 0,8294400 

195 97,00 29310,00 6 1,92 2,25000000 0,3686400 

196 97,50 29299,00 11 0 7,56250000 0,0000000 

197 98,00 29287,00 9 5.06250000 0,0000000 

198 98,50 29283,00 -18 20,25000000 0,0000000 

199 99.00 29273,00 -30 56,25000000 0,0000000 

200 99,50 29249,00 0,00000000 0,0000000 

201 100,00 29229,00 0,00000000 0,0000000 

V A l i 0 
VA 2 , 5 

10,04 1,36 

Ql 79,72 

202 100,50 29211,00 0,00000000 0,0000000 

203 101,00 29197,00 0,00000000 0,0000000 

204 101,50 29185,00 2 0,25000000 0,0000000 

205 102,00 29176,00 -10 6,25000000 0,0000000 

206 102,50 29161,00 -7 3,06250000 0,0000000 

207 103,00 29145,00 3 0 0,56250000 0,0000000 

208 103,50 29130,00 6 0,64 2,25000000 0,0409600 

209 104,00 29117,00 2 1,28 0,25000000 0,1638400 

210 104,50 29105,00 -1 3,36 0,06250000 1,1289600 

211 105,00 29091,00 2 1,44 0,25000000 0,2073600 

212 105,50 29079,00 4 0,96 1,00000000 0,0921600 

213 106,00 29067,00 12 0,64 9,00000000 0,0409600 

214 106,50 29057,00 -5 -0,48 1,56250000 0,0230400 

215 107,00 29055,00 -24 -4,16 36,00000000 1,7305600 

216 107,50 29030,00 5 -0,16 1,56250000 0,0025600 

217 108,00 29019,00 11 7,56250000 0,0000000 

218 108,50 29008,00 -7 3,06250000 0,0000000 

219 109,00 28994,00 -1 0,06250000 0.0000000 

220 109,50 28979.00 0.00000000 0,0000000 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

221 110,00 28968,00 0,00000000 0.0000000 

V A 1 0 
V A 2 5 

8,53 1,85 

Ql 79,98 

222 110,50 28956,00 0,00000000 0,0000000 

223 111,00 28943,00 0,00000000 0,0000000 

224 111,50 28930,00 5 1,56250000 0,0000000 

225 112,00 28919,00 2 0,25000000 0,0000000 

226 112,50 28909,00 -3 0,56250000 0.0000000 

227 113,00 28897,00 1 -0,16 0,06250000 0,0025600 

228 113,50 28885,00 -2 -0,16 0,25000000 0,0025600 

229 114,00 28876,00 -6 -1,28 2,25000000 0,1638400 

230 114,50 28859,00 4 0,32 1,00000000 0,0102400 

231 115,00 28849,00 4 0,32 1,00000000 0,0102400 

232 115,50 28837,00 -1 0,64 0,06250000 0,0409600 

233 116,00 28826,00 -2 0,64 0,25000000 0,0409600 

234 116,50 28814,00 0 1,28 0,00000000 0,1638400 

235 117,00 28801,00 5 0,96 1,56250000 0,0921600 

236 117,50 28791,00 3 1,12 0,56250000 0,1254400 

237 118,00 28781,00 -1 0,06250000 0,0000000 

238 118,50 28771,00 -2 0,25000000 0,0000000 

239 119,00 28760,00 1 0,06250000 0,0000000 

240 119,50 28749,00 0,00000000 0,0000000 

241 120,00 28740,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

3,12 0,81 

Ql 26,38 

242 120,50 28731,00 0,00000000 0,0000000 

243 121,00 28719,00 0,00000000 0,0000000 

244 121,50 28709,00 4 1,00000000 0,0000000 

245 122,00 28700,00 -2 0,25000000 0.0000000 

246 122,50 28691,00 -2 0,25000000 0,0000000 

247 123,00 28679,00 3 1,12 0,56250000 0.1254400 

248 123,50 28671,00 2 0,32 0,25000000 0,0102400 

249 124,00 28661,00 -1 0,64 0,06250000 0,0409600 

250 124,50 28653,00 -1 0 16 0,06250000 0,0025600 

251 125,00 28642,00 2 0,48 0,25000000 0,0230400 

252 125,50 28634,00 2 -0.32 0,25000000 0,0102400 

253 126,00 28625,00 -1 -0,48 0,06250000 0,0230400 

254 126,50 28617,00 -4 -0,64 1,00000000 0,0409600 

255 127,00 28607,00 -2 0 0,25000000 0,0000000 

256 127,50 28596,00 1 0,64 0,06250000 0,0409600 

257 128,00 28587,00 2 0,25000000 0,0000000 

258 128,50 28576,00 5 1,56250000 0,0000000 

259 129,00 28569,00 3 0,56250000 0.0000000 

260 129,50 28561,00 0,00000000 0,0000000 

261 130,00 28554,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

2,59 0,56 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X 
y 

sbil sbi2.5 s b i r s b i l sbi2.5*sbi2.5 

Ql 18,33 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

262 130,50 28547,00 0,00000000 0,0000000 

263 131,00 28539,00 0,00000000 0,0000000 

264 131,50 28529,00 4 1,00000000 0,0000000 

265 132,00 28520,00 6 2,25000000 0,0000000 

266 132,50 28515,00 -4 1,00000000 0,0000000 

267 133,00 28507,00 -5 0 1,56250000 0,0000000 

268 133,50 28497,00 2 0,96 0,25000000 0,0921600 

269 134,00 28489,00 13 1,12 10,56250000 0,1254400 

270 134,50 28481,00 2 1,12 0,25000000 0,1254400 

271 135,00 28484,00 -18 -1,6 20,25000000 0,2560000 

272 135,50 28467,00 3 1,6 0,56250000 0,2560000 

273 136,00 28461,00 11 0,8 7,56250000 0,0640000 

274 136,50 28456,00 -2 0,16 0,25000000 0,0025600 

275 137,00 28449,00 0 0 0,00000000 0,0000000 

275 137,50 28443,00 0 1,28 0,00000000 0,1638400 

277 138,00 28437,00 -1 0,06250000 0,0000000 

278 138,50 28430,00 0 0,00000000 0,0000000 

279 139,00 28424,00 -1 0,06250000 0,0000000 

280 139,50 28417,00 0,00000000 0,0000000 

281 140,00 28410,00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

6,75 1,04 

Ql 53,33 

282 140,50 28405,00 0,00000000 0,0000000 

283 141,00 28399,00 0,00000000 0,0000000 

284 141,50 28393,00 0 0,00000000 0,0000000 

285 142,00 28387,00 1 0,06250000 0,0000000 

286 142,50 28381,00 2 0,25000000 0,0000000 

287 143,00 28376,00 0 0,32 0,00000000 0,0102400 

288 143,50 28371,00 -4 0,32 1,00000000 0,0102400 

289 144,00 28365,00 -3 0,48 0,56250000 0,0230400 

290 144,50 28357,00 6 1,6 2,25000000 0,2560000 

291 145,00 28351,00 8 1,44 4,00000000 0,2073600 

292 145,50 28349,00 -1 0,48 0,06250000 0,0230400 

293 146,00 28345,00 -2 0,32 0,25000000 0,0102400 

294 146,50 28340,00 -1 0,16 0,06250000 0,0025600 

295 147,00 28337,00 -4 -0,8 1,00000000 0,0640000 

296 147,50 28330,00 1 0 16 0,06250000 0,0025600 

297 148,00 28325,00 3 0,56250000 0,0000000 

298 148,50 28321,00 0 0,00000000 0,0000000 

299 149,00 28316,00 1 0,06250000 0,0000000 

300 149,50 28312,00 0,00000000 0,0000000 

301 150,00 28308.00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

3,19 0,78 

Ql 26,28 

302 150,50 28303,00 0,00000000 0,0000000 

303 151,00 28296,00 0,00000000 0,0000000 



188 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 

304 151,50 28289,00 8 4,00000000 0,0000000 

305 152,00 28285,00 3 0,56250000 0,0000000 

306 152,50 28283,00 -2 0,25000000 0,0000000 

307 153,00 28277,00 3 1,6 0,56250000 0,2560000 

308 153,50 28275,00 1 0,32 0,06250000 0,0102400 

309 154,00 28272,00 -1 0,32 0,06250000 0.0102400 

310 154.50 28268,00 0 0,32 0,00000000 0,0102400 

311 155,00 28266,00 -4 0.16 1,00000000 0,0025600 

312 155,50 28261,00 3 0,32 0,56250000 0,0102400 

313 156,00 28256,00 7 0,96 3,06250000 0,0921600 

314 156,50 28257,00 -3 -0,48 0,56250000 0,0230400 

315 157,00 28253,00 -3 -0,16 0,56250000 0,0025600 

316 157,50 28250,00 0 0,48 0,00000000 0,0230400 

317 158,00 28247,00 -2 0,25000000 0,0000000 

318 158,50 28243,00 1 0,06250000 0,0000000 

319 159,00 28239,00 6 2,25000000 0,0000000 

320 159,50 28237,00 0,00000000 0,0000000 

32' 160,00 28237,00 0,00000000 0,0000000 

V A 1 0 
VA 2 , 5 

3,72 0,66 

Ql 27,25 

322 160,50 28236,00 0,00000000 0,0000000 

323 161,00 28233,00 0,00000000 0,0000000 

324 161.50 28232,00 0 0,00000000 0,0000000 

325 162,00 28231,00 -1 0,06250000 0,0000000 

326 162,50 28228,00 -2 0,25000000 0,0000000 

327 163,00 28228,00 -7 -0,64 3,06250000 0,0409600 

328 163,50 28222,00 2 0,64 0,25000000 0,0409600 

329 164.00 28218,00 9 1,44 5,06250000 0,2073600 

330 164,50 28218,00 2 1,28 0,25000000 0,1638400 

331 165,00 28217,00 -1 0,8 0,06250000 0,0640000 

332 165,50 28216,00 -1 1 28 0,06250000 0,1638400 

333 166,00 28215,00 0 0,64 0,00000000 0,0409600 

334 166,50 28213,00 1 0,64 0,06250000 0,0409600 

335 167,00 28213,00 1 0,16 0,06250000 0,0025600 

336 167,50 28211,00 3 0,64 0,56250000 0,0409600 

337 168,00 28212,00 1 0,06250000 0,0000000 

338 168,50 28212,00 -4 1,00000000 0,0000000 

339 169,00 28212,00 -3 0,56250000 0,0000000 

340 169,50 28209,00 0,00000000 0,0000000 

341 170,00 28209,00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

3,37 0,90 

Ql 29,67 

342 170,50 28208,00 0,00000000 0,0000000 

343 171,00 28208,00 0,00000000 0,0000000 

344 171,50 28208,00 0 0,00000000 0,0000000 

345 172.00 28208,00 0 0,00000000 0,0000000 

346 172,50 28208,00 3 0,56250000 0,0000000 

347 173,00 28208,00 5 1,28 1,56250000 0,1638400 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX 
y 

sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

348 173,50 28211,00 0 -0,16 0,00000000 0,0025600 

349 174,00 28213,00 -2 0 0,25000000 0,0000000 

350 174,50 28214,00 -1 0,32 0,06250000 0,0102400 

351 175,00 28216,00 -6 0,16 2,25000000 0,0025600 

352 175,50 28216,00 0 0,64 0,00000000 0,0409600 

353 176,00 28213,00 12 2,4 9,00000000 0,5760000 

354 176,50 28218,00 5 1,12 1,56250000 0,1254400 

355 177,00 28222,00 -3 0,48 0,56250000 0,0230400 

356 177,50 28225,00 -2 -0,16 0,25000000 0,0025600 

357 178,00 28228,00 -4 1,00000000 0,0000000 

358 178,50 28230,00 -2 0,25000000 0,0000000 

359 179,00 28230,00 1 0,06250000 0,0000000 

360 179,50 28233,00 0,00000000 0,0000000 

361 180,00 28233,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

4,17 0,97 

Ql 36,04 

362 180,50 28233,00 0,00000000 0,0000000 

363 181,00 28236,00 0,00000000 0,0000000 

364 181,50 28243,00 -7 3,06250000 0,0000000 

365 182,00 28242,00 0 0,00000000 0,0000000 

366 182,50 28246,00 2 0,25000000 0,0000000 

367 183,00 28248,00 3 -0,64 0,56250000 0,0409600 

368 183,50 28251,00 3 0 0,56250000 0,0000000 

369 184,00 28257,00 -7 -0,16 3,06250000 0,0025600 

370 184,50 28259,00 -8 -0,64 4,00000000 0.0409600 

371 185,00 28259,00 5 0,8 1,56250000 0,0640000 

372 185,50 28259,00 11 1,92 7,56250000 0,3686400 

3 T 3 186,00 28266,00 -1 0,32 0,06250000 0,0102400 

374 186,50 28270,00 -4 0,96 1,00000000 0,0921600 

375 187,00 28272,00 4 1,12 1,00000000 0,1254400 

376 187,50 28277,00 -1 0,16 0,06250000 0,0025600 

377 188,00 28282,00 -3 0,56250000 0,0000000 

378 188,50 28283,00 3 0,56250000 0,0000000 

379 189,00 28289,00 0 0,00000000 0,0000000 

380 189,50 28292,00 0,00000000 0,0000000 

381 190,00 28296,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

4,89 0,86 

Ql 38,36 

382 190,50 28302,00 0,00000000 0,0000000 

383 191,00 28309,00 0,00000000 0,0000000 

384 191,50 28313,00 -2 0,25000000 0,0000000 

385 192,00 28318,00 0 0,00000000 0,0000000 

386 192,50 28322,00 0 0,00000000 0,0000000 

387 193,00 28327,00 1 -0,32 0,06250000 0,0102400 

388 193,50 28331,00 1 0,64 0,06250000 0,0409600 

389 194,00 28337,00 1 0,16 0,06250000 0,0025600 

390 194,50 28341,00 -1 0,48 0,06250000 0,0230400 

391 195,00 28348,00 -2 -0,32 0,25000000 0,0102400 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

392 195,50 28350,00 3 0.64 0,56250000 0,0409600 

393 196,00 28357,00 1 -0,32 0,06250000 0,0102400 

394 196,50 28362,00 -2 0,16 0,25000000 0,0025600 

395 197,00 28367,00 0 0,48 0,00000000 0,0230400 

396 197,50 28372,00 -1 0,8 0,06250000 0,0640000 

397 198,00 28377,00 1 0,06250000 0,0000000 

398 198,50 28381,00 6 2,25000000 0,0000000 

399 199,00 28388,00 2 0,25000000 0,0000000 

400 199,50 28396,00 0,00000000 0,0000000 

401 200,00 28401,00 0,00000000 0,0000000 

VA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1, 0 V A 2 5 

2,06 AzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA A O 2,06 0,48 

Ql 13,43 

402 200,50 28407,00 0,00000000 0,0000000 

403 201,00 28412,00 0,00000000 0,0000000 

404 201,50 28418,00 2 0,25000000 0,0000000 

405 202,00 28424,00 3 0,56250000 0,0000000 

406 202,50 28431,00 3 0,56250000 0,0000000 

407 203,00 28439,00 -2 0,48 0,25000000 0,0230400 

408 203,50 28447,00 -5 -0,16 1,56250000 0,0025600 

409 204.00 28452,00 2 0,32 0,25000000 0,0102400 

410 204,50 28458,00 5 0,64 1,56250000 0,0409600 

411 205,00 28467,00 -1 0 0,06250000 0,0000000 

412 205.50 28474,00 -2 0.64 0,25000000 0,0409600 

413 206,00 28481,00 1 1,12 0,06250000 0,1254400 

414 206,50 28488,00 1 1,12 0,06250000 0,1254400 

415 207,00 28496,00 2 0.64 0,25000000 0,0409600 

416 207,50 28503,00 4 1,28 1,00000000 0,1638400 

417 208,00 28513,00 1 0,06250000 0,0000000 

418 208.50 28522,00 -3 0,56250000 0,0000000 

419 209,00 28531,00 -2 0,25000000 0,0000000 

420 209,50 28538.00 0,00000000 0,0000000 

421 210,00 28547,00 0,00000000 0,0000000 

VA 
1, 0 

V A 2 5 

2,75 0,76 

Ql 23,10 

422 210,50 28557,00 0,00000000 0,0000000 

423 211,00 28567,00 0,00000000 0,0000000 

424 211,50 28576,00 -1 0,06250000 0,0000000 

425 212,00 28586,00 -2 0,25000000 0,0000000 

426 212,50 28594,00 1 0,06250000 0,0000000 

427 213,00 28603,00 3 1,28 0,56250000 0,1638400 

428 213,50 28613,00 1 1,12 0,06250000 0,1254400 

429 214,00 28623,00 4 1,12 1,00000000 0,1254400 

430 214,50 28633,00 4 1,12 1,00000000 0,1254400 

431 215,00 28647,00 -5 -0,48 1,56250000 0,0230400 

432 215,50 28657,00 -4 -0,48 1,00000000 0,0230400 

433 216,00 28666,00 2 -0,16 0,25000000 0,0025600 

434 216,50 28677,00 0 -0,48 0,00000000 0,0230400 

435 217,00 28687,00 0 -0,48 0,00000000 0,0230400 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

436 217,50 28697,00 1 0,16 0,06250000 0,0025600 

437 218,00 28708,00 -1 0,06250000 0,0000000 

438 218,50 28718,00 -1 0,06250000 0,0000000 

439 219,00 28728,00 0 0,00000000 0,0000000 

440 219.50 28738.00 0,00000000 0.0000000 

441 220,00 28748,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

2,45 0,80 

Ql 22,05 

442 220,50 28757,00 0,00000000 0,0000000 

443 221,00 28772,00 0,00000000 0,0000000 

444 221,50 28783,00 -3 0,56250000 0,0000000 

445 222,00 28793,00 3 0,56250000 0,0000000 

446 222,50 28806,00 1 0,06250000 0,0000000 

447 223,00 28817,00 1 -0,16 0,06250000 0,0025600 

448 223,50 28830,00 -2 -0,16 0,25000000 0,0025600 

449 224,00 28842,00 -1 -0,64 0,06250000 0,0409600 

450 224,50 28852,00 2 0,16 0,25000000 0,0025600 

451 225,00 28866,00 -3 -0,48 0,56250000 0,0230400 

452 225,50 28876,00 -3 0.32 0,56250000 0,0102400 

453 226,00 28887,00 4 0,64 1,00000000 0,0409600 

454 226,50 28897,00 5 1,6 1,56250000 0,2560000 

455 227,00 28912,00 0 0,16 0,00000000 0.0025600 

456 227,50 28923,00 -1 0.48 0,06250000 0.0230400 

457 228,00 28937,00 0 0,00000000 0,0000000 

458 228,50 28948,00 0 0,00000000 0.0000000 

459 229,00 28962,00 -4 1,00000000 0,0000000 

460 229,50 28973,00 0,00000000 0,0000000 

461 230,00 28983,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

2,56 0,64 

Ql 19,59 

462 230.50 28998,00 0,00000000 0,0000000 

463 231,00 29008,00 0,00000000 0,0000000 

464 231,50 29023,00 3 0,56250000 0,0000000 

465 232,00 29038.00 1 0,06250000 0,0000000 

466 232,50 29051,00 4 1,00000000 0,0000000 

467 233,00 29067,00 1 -0.16 0,06250000 0,0025600 

468 233,50 29083,00 -7 -1,44 3,06250000 0,2073600 

469 234,00 29097,00 -4 -1,44 1,00000000 0,2073600 

470 234,50 29108,00 2 0 0,25000000 0,0000000 

471 235,00 29123.00 0 -0,32 0,00000000 0,0102400 

472 235,50 29135.00 0 0,8 0,00000000 0.0640000 

473 236,00 29149,00 3 1,28 0,56250000 0 1638400 

474 236,50 29162,00 4 1,44 1,00000000 0,2073600 

475 237,00 29178,00 1 0,32 0,06250000 0,0102400 

476 237,50 29193.00 -1 0,64 0,06250000 0,0409600 

477 238,00 29208,00 -2 0,25000000 0,0000000 

478 238,50 29223,00 -3 0,56250000 0,0000000 

479 239,00 29236,00 3 0,56250000 0,0000000 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAX y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

480 239,50 29250,00 0,00000000 0,0000000 

481 240,00 29267,00 0,00000000 0,0000000 

V A 1 0 VA 2 i 5 

3,01 0,96 

Ql 28,56 

482 240,50 29281,00 0,00000000 0,0000000 

483 241,00 29297,00 0,00000000 0,0000000 

484 241,50 29314,00 -4 1,00000000 0,0000000 

485 242,00 29328,00 0 0,00000000 0,0000000 

486 242,50 29343,00 1 0,06250000 0,0000000 

487 243,00 29359,00 -1 -1,6 0,06250000 0,2560000 

488 243,50 29373,00 -2 -1,28 0,25000000 0,1638400 

489 244,00 29389,00 -6 -0,96 2,25000000 0,0921600 

490 244,50 29401,00 -2 -0,16 0,25000000 0,0025600 

491 245,00 29413,00 4 0,8 1,00000000 0,0640000 

492 245,50 29427,00 5 0,48 1,56250000 0,0230400 

493 246,00 29441,00 4 0,64 1,00000000 0,0409600 

494 246,50 29458,00 -1 0,32 0,06250000 0,0102400 

495 247,00 29473,00 -7 -0,32 3,06250000 0,0102400 

496 247,50 29488,00 -5 -0,96 1,56250000 0,0921600 

497 248,00 29498,00 6 2,25000000 0,0000000 

498 248,50 29513,00 5 1,56250000 0,0000000 

499 249,00 29529,00 -3 0,56250000 0,0000000 

500 249,50 29543,00 0,00000000 0,0000000 

501 250.00 29557,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

4,06 0,87 

Ql 33,36 

502 250,50 29572,00 0,00000000 0,0000000 

503 251,00 29584,00 0,00000000 0,0000000 

504 251,50 29594,00 6 2,25000000 0,0000000 

505 252,00 29604,00 14 12,25000000 0,0000000 

506 252,50 29622,00 4 1,00000000 0,0000000 

507 253,00 29638,00 -3 1,44 0,56250000 0,2073600 

508 253,50 29654,00 -2 0,64 0,25000000 0,0409600 

509 254,00 29669,00 -2 -0,48 0,25000000 0,0230400 

510 254,50 29684,00 -1 -1,28 0,06250000 0,1638400 

511 255,00 29698,00 1 -0,8 0,06250000 0,0640000 

512 255,50 29713,00 -1 -0,8 0,06250000 0,0640000 

513 256,00 29728,00 -2 -0,48 0,25000000 0,0230400 

514 256,50 29741,00 0 0,8 0,00000000 0,0640000 

515 257,00 29756,00 -1 0,64 0,06250000 0,0409600 

516 257,50 29769,00 2 1.12 0,25000000 0,1254400 

517 258,00 29783,00 8 4,00000000 0,0000000 

518 258,50 29799,00 3 0,56250000 0,0000000 

519 259,00 29818,00 -6 2,25000000 0,0000000 

520 259,50 29832,00 0,00000000 0,0000000 

521 260,00 29847,00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

4,91 0,90 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X y 
sbi l sbi2.5 s b i l * sbil sbi2.5*sbi2.5 

Ql 39,28 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

522 260,50 29862,00 0,00000000 0,0000000 

523 261,00 29878,00 0,00000000 0,0000000 

524 261,50 29891,00 -1 0,06250000 0,0000000 

525 262,00 29903,00 5 1,56250000 0,0000000 

526 262,50 29919,00 1 0,06250000 0.0000000 

527 263,00 29933,00 -1 0,64 0,06250000 0,0409600 

528 263,50 29948,00 1 0,64 0,06250000 0.0409600 

529 264,00 29962,00 1 0 0,06250000 0,0000000 

530 264,50 29978,00 0 -0,48 0,00000000 0,0230400 

531 265,00 29992,00 0 -0,16 0,00000000 0,0025600 

532 265.50 30008,00 -5 0 1,56250000 0,0000000 

533 266,00 30022,00 -2 0,32 0,25000000 0,0102400 

534 266,50 30033,00 6 0,96 2,25000000 0,0921600 

535 267,00 30050,00 5 0,32 1,56250000 0,0102400 

536 267,50 30064,00 3 0 0,56250000 0,0000000 

537 268,00 30083,00 -6 2,25000000 0,0000000 

538 268,50 30098,00 -8 4,00000000 0,0000000 

539 269,00 30110,00 -1 0,06250000 0,0000000 

540 269,50 30124,00 0,00000000 0,0000000 

541 270,00 30136,00 0,00000000 0,0000000 

VA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1, 0 V A 2 5 

3,79 0,47 

Ql 23,95 

542 270.50 30146,00 0,00000000 0,0000000 

543 271,00 30163,00 0,00000000 0,0000000 

544 271,50 30177,00 -4 1,00000000 0.0000000 

545 272,00 30191,00 -2 0,25000000 0,0000000 

546 272.50 30204,00 2 0,25000000 0,0000000 

547 273,00 30217,00 0 -0,96 0,00000000 0,0921600 

548 273,50 30233,00 -8 -1,6 4,00000000 0,2560000 

549 274,00 30243,00 -2 -0,48 0,25000000 0,0230400 

550 274,50 30254,00 7 2,56 3,06250000 0,6553600 

551 275,00 30267,00 2 2,56 0,25000000 0,6553600 

552 275,50 30282,00 -4 1,44 1,00000000 0,2073600 

553 276,00 30293,00 14 2,4 12,25000000 0.5760000 

554 276,50 30306,00 16 2,24 16,00000000 0.5017600 

555 277,00 30333,00 -17 -3,2 18,06250000 1,0240000 

556 277,50 30346,00 18 -4.48 20,25000000 2,0070400 

557 278,00 30356,00 4 1,00000000 0,0000000 

558 278,50 30368,00 2 0,25000000 0 3000000 

559 279,00 30383,00 -13 10,56250000 0,0000000 

560 279,50 30392,00 0,00000000 0,0000000 

561 280,00 30397,00 0,00000000 0,0000000 

VA , 0 V A 2 5 

9,40 2,45 

Ql 96,95 

562 280,50 30406,00 0,00000000 0.0000000 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
563 281,00 30417,00 0,00000000 0,0000000 

564 281,50 30429,00 2 0,25000000 0,0000000 

565 282,00 30442,00 -1 0,06250000 0,0000000 

566 282,50 30454.00 -3 0,56250000 0,0000000 

567 283,00 30466,00 -3 -0.16 0,56250000 0,0025600 

568 283.50 30476,00 2 0,32 0,25000000 0,0102400 

569 284,00 30487,00 4 0,16 1,00000000 0,0025600 

570 284,50 30500,00 1 -0,32 0,06250000 0,0102400 

571 285,00 30512,00 0 -0,64 0,00000000 0,0409600 

572 285,50 30525,00 -4 -1,28 1,00000000 0,1638400 

573 286,00 30537,00 -6 -1,76 2,25000000 0,3097600 

574 286,50 30546,00 -1 -1,44 0,06250000 0,2073600 

575 287,00 30556,00 1 -0,8 0,06250000 0,0640000 

576 287,50 30566,00 1 -0,16 0,06250000 0,0025600 

577 288,00 30576,00 0 0,00000000 0,0000000 

578 288,50 30587,00 -1 0,06250000 0,0000000 

579 289,00 30596,00 3 0,56250000 0,0000000 

580 289,50 30607,00 0,00000000 0,0000000 

581 290,00 30619.00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

2,61 0,90 

Ql 25,05 

582 290,50 30630,00 0,00000000 0,0000000 

583 291,00 30640,00 0,00000000 0,0000000 

584 291,50 30650,00 -1 0,06250000 0,0000000 

585 292,00 30659,00 1 0,06250000 0,0000000 

586 292,50 30669,00 -2 0,25000000 0,0000000 

587 293,00 30679,00 -2 -0,16 0,25000000 0,0025600 

588 293,50 30686,00 6 0,96 2,25000000 0,0921600 

589 294,00 30697,00 3 0,48 0,56250000 0,0230400 

590 294.50 30709.00 -5 -0,64 1,56250000 0,0409600 

591 295,00 30718,00 -1 -0.48 0,06250000 0,0230400 

592 295,50 30727,00 2 -0,8 0,25000000 0,0640000 

593 296,00 30738,00 -3 -1,44 0,56250000 0,2073600 

594 296,50 30747,00 -3 -1,28 0,56250000 0,1638400 

595 297,00 30755,00 -2 -0,48 0,25000000 0,0230400 

596 297,50 30764,00 0 -0,96 0,00000000 0,0921600 

597 298,00 30770,00 4 1,00000000 0,0000000 

598 298,50 30781,00 0 0,00000000 0,0000000 

599 299,00 30789,00 -4 1,00000000 0,0000000 

600 299,50 30798,00 0,00000000 0,0000000 

601 300,00 30804,00 0,00000000 0,0000000 

V A 1 0 V A 2 5 

2,95 0,86 

Ql 26,23 

602 300,50 30814.00 0,00000000 0,0000000 

603 301,00 30820,00 0,00000000 0,0000000 

604 301,50 30828,00 5 1,56250000 0,0000000 

605 302,00 30839,00 -3 0,56250000 0,0000000 

606 302,50 30847.00 -5 1,56250000 0,0000000 



Calculo do Ql de 10m em 10m metodo nivel e mira ( faixa interna trilha externa) 

i X y sbi l sbi2.5 sbi1*sbi1 sbi2.5*sbi2.5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

607 303,00 30855,00 -2 -0,32 0,25000000 0,0102400 

608 303,50 30861,00 2 0,32 0,25000000 0,0102400 

609 304,00 30869,00 1 0,48 0,06250000 0,0230400 

610 304,50 30877,00 1 0.64 0,06250000 0,0409600 

611 305,00 30884,00 5 0,8 1,56250000 0,0640000 

612 305.50 30894,00 2 0 0,25000000 0,0000000 

613 306,00 30904,00 -5 -1,44 1,56250000 0.2073600 

614 306,50 30913,00 -6 -1,76 2,25000000 0,3097600 

515 307,00 30919,00 -1 -1,12 0,06250000 0,1254400 

616 307,50 30926,00 -1 -0 64 0,06250000 0,0409600 

617 308,00 30933.00 -1 0.06250000 0.0000000 

618 308,50 30938,00 4 1,00000000 0,0000000 

619 309,00 30946,00 5 1,56250000 0,0000000 

620 309,50 30954,00 0,00000000 0,0000000 

621 310,00 30964,00 0,00000000 0,0000000 

V A 1 0 
V A 2 5 

3,56 0,91 

Ql 31,11 

622 310,50 30969,00 0,00000000 0,0000000 

623 311,00 30975,00 0,00000000 0,0000000 

624 311,50 30982,00 3 0,56250000 0.0000000 

625 312,00 30989,00 2 0,25000000 0,0000000 

626 312,50 30998,00 -4 1,00000000 0.0000000 

627 313,00 31005,00 -2 -0,8 0,25000000 0,0640000 

628 313.50 31010,00 2 -0,16 0,25000000 0,0025600 

629 314,00 31019,00 -3 -1,12 0,56250000 0,1254400 

630 314.50 31024,00 -2 -0,64 0,25000000 0,0409600 

631 315,00 31030,00 3 -0,32 0,56250000 0,0102400 

632 315,50 31036,00 1 -0.48 0,06250000 0,0230400 

633 316,00 31044,00 -3 -1,28 0,56250000 0,1638400 

634 316,50 31049,00 -2 -0,64 0.25000000 0,0409600 

635 317,00 31055,00 -2 -0,96 0,25000000 0,0921600 

636 317,50 31060,00 -1 -0.8 0.06250000 0,0640000 

637 318,00 31064,00 2 0,25000000 0,0000000 

638 318,50 31070,00 0 0.00000000 0,0000000 

639 319,00 31075,00 -1 0,06250000 0,0000000 

640 319,50 31080,00 0,00000000 0,0000000 ' 

641 320,00 31085,00 0,00000000 0,0000000 

2,28 0,79 

Ql 20,86 



196 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Perfil longitudinal do Perfilografo California faixa externa trilha 
externa (Joao Pessoa - Recife) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I  Mi l  J W zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

II744JS0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

UNiNO 

187*43- 90 



197 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Perfil longitudinal do Perfilografo California faixa externa trilha 

externa (Joao Pessoa - Recife) 



198 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Perfil longitudinal do Perfilografo California faixa externa trilha 

externa (Joao Pessoa - Recife) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

FMK I TI TI W zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
10 S-TtTIOH W M f i p 
HIST MCE HEASWt t  1*0 
oi sTwcE TMVUGDzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA iw 

WWILEzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA \ ma 18.0 n / k " 

3.4 
I f W U O 

1876t560 



199 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Perfil longitudinal do Perfilografo California faixa externa trilha 

externa (Joao Pessoa - Recife) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

l.i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
18J«*70 

1.1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

witS/Sr mm 
DIITAKE mwm 5 

P H f l l E U K K U 4 , » • • / * • zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1974HUC-

1, 9 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
IVTtHN 

LI 7&4«SO 



200 

Perfil longitudinal do Perfilografo California faixa externa trilha 

interna (Recife - Joao Pessoa) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1I 7WWJ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

18 W t » zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

awn*  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1.2 

i .a 



201 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Perfil longitudinal do Perfilografo California faixa externa trilha 

interna (Recife - Joao Pessoa) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

rmtf STATIONzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA l*u*lT^ 
TO STITIQH 1874t574 

CI STAKE K M I I D 1 » 

CIST IKE IWrtfl lP 1W 

fUSriLE [ M R 144.0 tt/ti 

10.2 

1.4 

L.fi 

1 I 7 £ * 5 W 

I 8 7 t * 5 » zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

4 W 

1176+570 

1S7C4HO 

l87*tS49 

187615n 

lW+Slfr 



202 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Perfil longitudinal do Perfilografo California faixa externa trilha 

interna (Recife - Joao Pessoa) 

« 7 « » S O 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

J 1 8 7 6 H 9 D zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1.9 \ 

„> . * . . . I876f 4M 

f H t l S T t f l f l U7M5M < 
ID STA110M U H M T 4 \ 

ft! STAKE TMVCIE9 189 S 

f W f l l i INDEX W . O i i / K izyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ,  r . , * .
 I W 

J " V I W M 7 I 

I 87^ 4* e 

13T4MW 

1676*448 

L87W4JD 

1 M L 



203 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Perfil longitudinal do Perfilografo California faixa externa trilha 

interna (Recife - Joao Pessoa) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I B7M420 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2.4 

I B7 4 HM 

I 8M4- I N 

FWH STATION ffiWfil 
W s W T l W ^ W W W 

D11TMCC IMPELED 100 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

MBF1LE I » K 

..TUP 

1. 6 

1. 0 

L876t S40 



204 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Perfil longitudinal do Perfilografo California faixa externa trilha 

interna (Recife - Joao Pessoa) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

l . i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1. 2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1.1 

i mt nc zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

LBK+MJ 

FRW STAT 101 L J WJ J J 
TO STATI C*  „ i M U " + ™ 

i l l TMt t  THI ELO l « 

NlMriUlWX 134.* ••A-

1. 8 

1.2 

1874+288 
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Perfil longitudinal do Perfilografo California faixa interna trilha 

interna (Joao Pessoa - Recife) 
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Perfil longitudinal do Perfilografo California faixa interna trilha 

interna (Joao Pessoa - Recife) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Perfil longitudinal do Perfilografo California faixa interna trilha 
interna (Joao Pessoa - Recife) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Perfil longitudinal do Perfilografo California faixa interna trilha 

interna (Joao Pessoa - Recife) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Perfil longitudinal do Perfilografo California faixa interna trilha 

externa (Recife - Joao Pessoa) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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Perfil longitudinal do Perfilografo California faixa interna trilha 

externa (Recife - Joao Pessoa) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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