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I  NT RODU QAO 

A V i l a  C a t i n g u e i r a  s i t u a - s e  n a  p e r i f e r i a  d a  

c i d a d e  d e  Ca mp i n a  Gr a n d e ,  c u j a  a r e a  e  c a r a c t e r i z a d a  p o r  p o u -

c a s  o n d u l a c o e s  e  s u a v e s  d e c l i v e s .  0 r e f e r i d o l o c a l  c o n t a  c o m 

ur n a b a s t e c i me n t o d ' a g u a  p r e c a r i  o e  n e n h u ma  r e d e  d e  e s g o t a -

me n t o o n d e  a s  a g u a s  r e s  i d u a r i  a s  s i o l a n c a d a s  n o l e i t o d a s  

v i a s ,  e m v a l e t a s  a b e r t a s  c o n s t i t u i n d o e m f o c o s  d e  d o e n c a s  

t r a n s m i s s i v e i s  a  uma  p o p u l a g i o b a s t a n t e  c a r e n t e ,  s u j e i t a  a  

t o d a  s o r t e  d e  i  n f o r t u n i o s  .  Com o o b j e t i v o d e  d o t a r  e s t a  p o p £ 

l a c a o d e  uma  i n f r a  e s t r u t u r a  d e  s a n e a me n t o b a ' s i c o ,  e  q u e  a  

P r e f e i t u r a  Mu n i c i p a l  d e  Ca mp i n a  Gr a n d e  j u n t a me n t e  c o m o Go -

v e r n o E s t a d u a l  e  F e d e r a l  l a n c a r a m n a  c i d a d e  o P r o g r a ma  d e  

u r b a n i z a c i o d e  Ar e a s  C a r e n t e s ,  s e n d o a  V i l a  C a t i n g u e i r a  a  

p r i m e i r a  a  s e r  b e n e f i c i a d a .  Com o t e r mi n o d a  o b r a  a  V i l a  Ca -

t i n g u e i r a  e s t a  r a  d o t a d a  d e  uma  r e d e  d e  e s g o t o s  c o m 4 0 8 6 me  -

t r o s  d e  e x t e n s a o p a r a  s e r v i r  a  b 3 3 c a s a s  e x i s t e n t e s  e  ma i s  

2 0 0 l o t e s  a  c o n s t r u i r ,  o n d e  a s  a g u a s  r e s i d u a r i a s  t e r a o s e u 
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d e s t i n o f i n a l  n o e mi  s s a r i  o d e  e s g o t o s  s a n i  t a r  i  o s  e x i s t e n t e  

n a s  p r o x i mi d a d e s  d a  c i t a d a  a r e a .  E s t a r a  d o t a d a  t a mb e m c o m 

ma i s zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 2 b 5 0 me t r o s ,  d e  a b a s t e c i me n t o d ' a g u a ,  a b r a n g e n d o t o d a  a  

a r e a  o n d e  a t e  e n t i o n i o h a v i a  o r e f e r i d o s i s t e ma ,  o u s e j a  

r e s i d e n c i a s  e  f i n a l  me  r i t e ur n s i s t e ma d e  d r e n a g e m c o m 2 3 3 m 

d e  e x t e n s a o .  E s t e  p r o g r a ma  i n c l u i  a  1 e m d e s t e s  b e n e f l c i o s  o u -

t r a s  o b r a s  c o mo c o n s t r u c a o a e  n o v a s  r e s i d e n c i a s ,  c o n s t r u 

c i o a e  p a v i me n t a c a o ,  me l h o r a me n t o n a s  r e s i d e n c i a s ,  c r e c h e s  -

e t c ,  ma s  q u e  n a o f a z e m p a r t e  d e s t e  E s t a g i o .  

A o b r a  f o i  e n t r e g u e  a  C o n s t r u t o r a  RODOARTE 

LTDA c e s t a  c i d a d e  s o b f i s c a 1 i z a c i o d a  E mp r e s a  Mu n i c i p a l  d e  

U r b a n i z a c a o d a  Bo r b o r e ma ( URBEMA) .  

I  
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A zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

AT I  V I  DA D E S DESENVOLVI DAS NO ESTAGI O 

1 -  DRENAGEM 

1. 1 -  I  NTRODUQAO 

As  c a r a c t e r ' s t  i c a s  t o p o g r a f i  c a s  d o t e r r e n o d a  

V i l a  C a t i n g u e i r a  s i o d e  o n d u l a g o e s  s u a v e s  p o r t a n t o f a v o r e c e _ n 

d o o e s c o a me n t o s u p e r f i c i a l  p o r  n i o  pr owocar  e r o s o e s  s  i  g n i  f i  

c a t i v a s  n o l e i t o d a s  r u a s .  S e n d o a s s i m,  o e s c o a me n t o d a s  a  -

g u a s  p l u v i a i s  s e  f a r a  a t r a v e s  d o me i o f i o e  l i n h a  d ' a g u a .  

As  r u a s  J u l i o Go me s  d a  S i l v a e  E v a l d o Br a g a  a_ 

p r e s e n t a v a m d e p r e s s o e s  q u e  n o p e r l o d o i n v e r n o s o a l a g a v a c a  -

s a s ,  c o mo t a mb e m p r o v o c a v a  a l a g a me n t o s  n a s  o u t r a s  r u a s  p r o x j _ 

ma s .  P a r a  s o l u c i o n a r  e s t e s  p r o b l e ma s ,  p r o j e t o u - s e uma  g a l e  -

r i a e m t u b o s  c i e  c o n c r e t o c o m d i S me t r o s  d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 0 , 6 m,  c r u z a n d o 

d u a s  q u a o r a s  a t e  a  r u a  C l a u d i o d a  C o s t a  B a r r o s o ,  t a l  me d i d a  

d e v e u - s e  e m p a r t e  p a r a  s e g u i r  o c a mi n h o n a t u r a l  d a s  a g u a s  ,  

c o mo t a mb e m d i m i n u i r  o s  c u s t o s  c o m e s c a v a c o e s  e m r ocha b a s  -

t a n t e  p r o f u n d a s  e  a u me n t o d o c o mp r i me n t o d a s  g a l e r i a s .  0 

c r u z a me n t o s e  d e u e m t e r r e n o s  v a z i o s  a l i  e x i s t e n t e s .  

1 . 2 -  EXECUQAO 

1 -  P r i me i r a me n t e  a  f i r m a  f i s c a  1 i z a d o r a  s o 1 i -

c i t o u ur n t o p o g r a f o ,  p a r a  q u e  o me s mo p u d e s s e  f o r n e c e r  c o t a s  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I  
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d e  t e r r e n o e  d e  f u n d o d e  c a i x a  c o l e t o r a ,  t e n d o e m v i s t a  o 

p r o j e t o n a o a c o mp a n h a r  t a i s  d a d o s .  

2 -  As s i m q u e  c h e g a r a m n a  o b r a  o s  t u b o s  C A -  1 

0 6 0 0 a  f i s c a l i z a c a o f e z  uma  s e v e r a  v i s t o r i a  n o s  me s mo s  ,  

c o n s t a t a n d o e m a l g u n s  o s  s e g u i n t e s  d e f e i t o s :  

a  - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Fer  r agem a p a r e n t e  n o c o r p o d o t u b o ,  

b -  T r i n c a s  o u f i s s u r a s  u l t r a p a s s a n d o a  e s p e _ s  

s u r a  d o t u b o ,  

c  -  P o h t a  e  b o l s a  d a n i f i c a d a s .  

D i a n t e  d e s t a  c o n s t a t a c i o a  f i s c a 1 i z a c i o r e q u e  

r e u d a  f i r m a  c o n s t r u t o r a  a  r e a l i z a c a o d e  e n s a i o s  d e  c a r g a  d e  

t r i n c a  e  c a r g a  d e  r u t u r a  a  s e r e m r e a l i z a d o s  n a  U n i v e r s i d a  

d e  Fe6er a]  d a  P a r a T b a .  Os  r e s u l t a d o s  f o r a m o s  s e g u i n t e s :  

a  -  Ca r g a  d e  t r i n c a  = 4 6 0 0 Kg f  

b -  Car ga d e  r u t u r a  =zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 5 7 0 0 Kg f  

T e n d o e m v i s t a  q u e  a  r e s  i s t e n c i a  mf n i ma  e  d e  

2 4 0 0 Kg f  p a r a  a  c a r g a  d e  t r i n c a  e  d e  3 6 0 0 Kg f  p a r a  c a r g a  d e  

r u t u r a  o s  t u b o s  p u d e r a m s e r  u t i l i z a d o s  n o r j Ti a 1 me n t  e .  ( v e r  c e _r  

t  i  f  i  c a d o d e  e n s a  i  o )  .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

3  -  E s c a v a g a o d a s  Va l a s  -  A e s c a v a g a o d a s  v a -

l a s  f o i  f e i t a  ma n u a l me n t e ,  c o m 1 , 2 0 m d e  l a r g u r a  e  a l t u r a  vj a  

I  
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r i a v e l .  Em a l g u ma s  r u a s  h o u v e  a  n e c e s s i d a d e  d o u s o d e  c o m 

p r e s s o r e s  e  e x p l o s i v o s  d e v i d o a  p r e s e n c a  d e  r o c h a s  n o s o l o .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

k -  As s e n t a me n t o d o s  T u b o s  -  P a r a  o d e s l o c a  -

me n t o a o s  t u b o s  a t e  o l o c a l  d o a s s e n t a me n t o e  c o l o c a c a o d e n -

t r o o a s  v a l a s  f o i  n e c e s s a r i o a  u t i l i z a c i o d e  ma q u l n a s  e s p e  -

c i a l i z a d a s ,  d e v i d o a o p e s o d o s  me s mo s ,  s e mp r e  c o m cu\ dado p_a  

r a n i o h a v e r  d a n i f i c a c o e s  q u a n d o d o d e s l o c a me n t o a t e  d e n t r o 

d a s  v a l a s .  Os  t u b o s  f o r a m a s s e n t a d o s  s o b r e  ur n c o l c h i o d e  a  -

r e i a  f i n a c o m e s p e s s u r a  d e  0 , 2 0 m.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

5 -  E x e c u c i o d a s  J u n t a s  -  As  j u n t a s  d e s t i n a m-

s e  a  v e d a r  t o t a l  me n t e  o v a z i o q u e  f i c a  e n t r e  o s  t u b o s  j u s t a -

p o s t o s  d o c o l e t o r .  As  j u n t a s  f o r a m f e i t a s  c o m a r g a ma s s a  d e  

c i me n t o e  ar e\ a c o m t r a c o d e  1: 3 e m v o l u me .  De p o i s  d a  e x e c u -

c i o d a s  j u n t a s  f o i  f e i t o o s  t e s t e s  d e  e s t a n q u e i d a d e  e  d e  f  u -

ma c a  p a r a  p r e v e n i r  v a z a me n t o s  n a s  me s ma s .  F o r a m f e i t o s  t a r n -

b e m t e s t e s  p a r a  c o mp r o v a r  s e  h a v i a  d e c l i v i d a d e  s u f i c i e n t e  pa_ 

r a o d e s l o c a me n t o d a s  a g u a s  n o r ma l me n t e .  

6 -  R e a t e r r o -  0 r e a t e r r o d a s  v a l a s  f o i  f e i t o 

c o m uma  c o b e r t u r a  d e  ar e' \ a e  d e p o i s  c o l o c a d o o p r o p r i o ma t e -

r i a l  e s c a v a d o ,  ma s  l i v r e d e  r o c h a s  e  p e d r a s .  

7
 _

 Co mp a c t a c a o -  A c o mp a c t a c i o f o i  f e i t a  e m 

2 e t a p a s ,  p r  i me  i  r a me n t e  f o i  f e i t a  ma n u a l me n t e  e  l o g o a p o s  ,  

f o i  u s a d o o c o mp a c t a d o r  me c a n i c o .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I 



UNI VER5 I DADE F EDERAL DA PARAI BA 

CENT RO DE CI ENCI AS E T ECNOL OGI A 

DE P ART AME NT O DE EN6 ENHARI A CI VI L 

AT E CE L -  GEOT ECNI A 

II  i  - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

CERT I FI CA D OzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA N2 0 7 8 / 8 7 

E m
> 2 1

 d e
 Ah r i l  dezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 9 

N A T U R E Z A D O T R A B A L H O!  

I N T E R E S S A D O:  

MA T E R I A L !  

OE R A :  

KNSAI OS EM T UBOS DE CONCRBJ O.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
* w «» o« •  '  ••> »'  

PREF EI T URA MUNI CI PAL DEzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA C A M P I N A . GR A N D E - M*  

T UBOS DE CONCRET O ARMADO 

F ABR I CAMT E :  PRECI SA 

RESU L T A D O S 

O"  

Â f OSTRA 01 AM0STRA,  02 

Ti po CA- 1 ^ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA* • » • -  * « C 1. 4 - Ti po CA- 1 
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No l o c a l  o n d e  a  t u b u l a c a o c o r t a  a  r u a  C l a u d i o 

a a  C o s t a  B a r r o s o ,  d e v i d o a o t e r r e n o b a s t a n t e  a c i d e n t a d o o s  

t u b o s  f i c a r a m q u a s e  s u p e r f i c i a i s ,  s e n d o n e c e s s a r i o o e n v e l o -

p a me n t o d o s  me s mo s ,  o u s e j a  a  c o b e r t u r a  d o s  t u b o s  c o m uma  

c a ma d a  d e  c o n c r e t o p a r a  d a r  a  e l e s  t o t a l  s e g u r a n c a .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

8 -  C a i x a s  C o l e t o r a s  -  As  c a i x a s  c o l e t o r a s  f o 

r a m f e i t a s  d e  a l v e n a r i a  d e  t i j o l o e  f e r  r o .  A p r i n c i p a l  f  i  n a  -

l i d a d e d a s  me s ma s  e  d e  c o l e t a r  a s  a g u a s  p l u v i a i s  q u e  s a o r e -

c e b i d a s  a t r a v e s  d e  uma  a b e r t u r a  s i t u a d a a o l o n g o d a  f a c e ve _r  

t i c a l  d o m e i o - f i o ,  c h a ma d a  d e  b o c a - d e - 1 o b o .  Ou t r a  f i n a l i d a d e  

d e s t a s  c a i x a s  e  a  d e  ma n u t e n c i o d o s  t u b o s .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 -  ABASTECI MENTO D' AGUA 

2 . 1 -  I NTRODUQAO 

A V i l a  C a t i n g u e i r a  c o n t a  c o m ur n a b a s t e c i me n t o 

d ' a g u a  b a s t a n t e  p r e c a r i o e  q u e  b e n e f i c i a  a p e n a s  15 o u 2 0 % d a  

p o p u l a c a o e x i s t e n t e .  Com a  a mp l i a g a o d a  r e d e ,  t o d a a  p o p u l a -

c a o f o i  b e n e f i c i a d a c o m ur n t o t a l  d e  5 9 6 r e s i d e n c i a s .  

2 . 2 -  DADOS E CALCULOS DE PROJ ETO 

P a r a  c a l c u l o s  d a s  v a z o e s  a  d i s t r i b u i r  f o i  c o n 

s  i  d e  r a  d o :  

.  P o p u l a c a o = 3 8 0 0 h a b 

l  
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.  Co n s u mo d e  a g u a  n o d i a  d e  c o n s u mo me d i o = 

1 2 0 £ / h a b x 3 8 0 0 h a b = 4 5 6 0 0 0zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I  

.  Co n s u mo d e  a g u a  n o d i a  d e  c o n s u mo ma x i mo = zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 , 2 x 4 5 6 0 0 0 I  = 5 4 7 2 0 0 I  

.  De ma n d a  ma x i ma  d o d i a  d e  c o n s u mo ma x i mo = 

1 , 5 x 5 4 7 2 0 0 /  8 6 4 0 0 = 9 , 5 i / s 

.  L = c o mp r i me n t o r e a l  d a s  t u b u l a g o e s  

= 3 1 8 0 m 

.  Va z a o u n i t a r i a  d e  d i s t r i b u i g i o e m ma r c h a  

9 , 5 SL/ s i  3 1 8 0 m = 0 , 0 0 2 9 £. / s  .  m 

0 me t o d o u t i l i z a d o p a r a  o d i me n s i o n a me n t o d a  

r e d e  f o i  o d e  s e c c i o n a me n t o f i c t T c i o .  

2 . 3 "  EXECUQAO 

1 -  E s c a v a c a o d a s  Va l a s  -  As  v a l a s  p a r a  a b a s -

t e c i me n t o d ' a g u a  f o r a m e s c a v a d a s  s o b a s  c a l c a d a s  s e g u n d o r e -

c o me n d a c l o d o s  t e e n i  c o s  d a  Co mp a n h i a  d e  Ag u a  e  E s g o t o s  d a  Pa_ 

r a ' b a  ( CAGEP A) ,  p o r q u e  q u a n d o h o u v e r  n e c e s s  i o a d e  d e  ma n u t e n -

g a o d a  t u b u l a g a o o t r a f e g o d a s  r u a s  n a o s e r a  p r e j u d i c a d o .  As  

e s c a v a g o e s  d a s  v a l a s  f o r a m f e i t a s  ma n u a l me n t e ,  c o m l a r g u r a  

d e  6 0 c m e  a l t u r a  d e  8 0 c m,  s e mp r e  e s c a v a d a s  s e g u n d o o a l i  -

n h a me n t o e  a s  c o t a s  i n d i c a d a s  e m p r o j e t o .  

2 -  As s e n t a me n t o d a  T u b u l a c a o -  T u b u l a c a o u s a  

d a :  t u b o s  d e  PVC r f g i d o p o n t a  e  b o l s a  d e  5 0 mm e  7 5 mm j u n t a  

I  
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p l a s t i c a .  An t e s  d o a s s e n t a me n t o a  f i s c a l i z a c a o f e z  ur n e x a me  

v i s u a l  p a r a  p r e v e n i  r  o a s s e n t a me n t o d e  p e c a s  t r i  n c a d a s .  P a r a  

a s s e n t a me n t o d a  t u b u l a c a o ,  p r  i me  i  r a me n t e  f o i  c o l o c a d o ur n 

c o l c h a o d e  a r e i a  c o m e s p e s s u r a  d e  10 c m p a r a  q u e  a  me s ma  

f i c a s s e  b e m r e g u l a r i z a d a .  A p 6 s  o a s s e n t a me n t o o t u b o f o i  e  n -

v o l v i d o c o m a r e i a  f i n a  p a r a  h a v e r  a  d e v i d a  p r o t e g i o d o me s  -

mo .  De p o i s  d o a s s e n t a me n t o f o i  f e i t o e n s a i o d e  e s t a n q u e  i c l a d e  

d a s  j u n t a s ,  n i o a p r e s e n t a n d o v a z a me n t o n e n h u m.  Na o e s q u e c e n -

c i o d e  f r i s a r  q u e  q u a n d o d o a s s e n t a me n t o d o s  t u b o s  a s  b o l s a s  

e s t a o v o l t a d a s  p a r a  mo n t a n t e ,  o u s e j a ,  c o n t r a  o s e n t i d o d e  

e s c o a me n t o d a  a g u a .  

3 -  R e a t e r r o -  0 r e a t e r r o d a s  v a l a s  f o i  f e i t o 

c o m m a t e r i a l  c u i  d a d o s a  me  n t  e  s e l e c i o n a d o p a r a  e v i t a r  a  p r e s e j n 

c a  d e  p i c a r r a ,  p e d r a s  e  r o c h a s  e x i s t e n t e s  d u r a n t e  a  e s c a v a  -

c i o .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

k -  Co mp a c t a c a o -  A c o mp a c t a c i o f o i  f e i t a e m zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 e t a p a s ,  p r  i me  i  r a me n t e  a  c o mp a c t a g i o ma n u a l  f e i t a e m 2 c a ma  

d a s  e  p o s t e r i o r m e n t e  a  c o mp a c  t a c a o s u p e r f i c i a l  f e i t a  a t  r a v e s  

d e  c o mp a c t a d o r  me c a n i c o .  

5 "  L i g a g o e s  D o m i c i l i a r e s  -  As  l i g a g o e s  d o mi -

c i l i a r e s  f o r a m f e i t a s  c o m t u b o s  PVC 10 mm.  A c a i x a  d e  r e g i s -

t r o f o i  p o s t a  n a  c a l g a d a  o u n o j a r d i m d a s  r e s i d e n c i a s  l i g a n -

d o a  t u b u l a g i o a t e  o s  f u n d o s  d a  me s ma .  
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3 -  REDE DE ESGOTOS 

3 . 1 -  I NTRODUQAO 

A n e c e s s i d a d e d e  uma  r e d e d e  e s g o t a me n t o s  e r a  

v i s l v e l  n a  V i l a  C a t i n g u e i r a  p r i n c i p a l . me n t e  p o r  c a u s a  d a s  

c r i a n g a s  q u e  f i c a v a m s u b me t i d a s  a  t o d o t i p o d e  d o e n g a s ,  h a j a  

v i s t o q u e  a s  a g u a s  e  d e t r i t o s  o r  i u n d o s  d a s  r e s i d e n c i a s  e r a m 

d e s p e j a d o s  n o l e i t o d a s  r u a s .  

3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. 2 -  DADOS DE PROJ ETO 

.  D i a me t r o -  1 5 0 mm 

.  T u b o s  PVC r f g i d o ,  p o n t a  e  b o l s a  -  4 0 8 6 m 

P o g o s  d e  v i s i t a  

.0 = 1, 0 m ( c o m t a mp l o d e  f ° f °  -  T 1 0 0 )  -  5 3 

uzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA n i  d .  

.  D e c l i v i d a d e  mf n i ma -  0 , 0 0 6 m/ m 

.  P r o f u n d i d a d e  mi n i ma -  1 , 5 m 

.  P r o f u n d i d a d e  ma x i ma -  4 , 5 m 

.  C a i x a s  d e  l i g a c a o ( a o e m i s s a r i o )  -  8 u n i d .  

.  A l t u r a  ma x i ma d a  l a mi n a -  7 5 % d a  s e g i o 

VAZOES A ESGOTAR 

A c o n t r i b u i g i o d o s  e s g o t o s  f o i  d e t e r mi n a d a ,  

c o m b a s e  n o c o n s u mo d ' a g u a  p r e v i s t a ,  a c r e s c i  d a  d e  uma  p e r d a  
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c o r r e s p o n d e n t e  a  i n f i l t r a g o e s  p r o v a v e  i  s  n a  t u b u l a g a o i g u a l  a  

0 ,  0 0 0 4zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA l / s .  m.  

A s e c a o u t i  1 d e  c a d a  c o l e t o r  f o i  d i me n s i o n a d a  

p e l o c l a s s i c o me t o d o d a s  v a z o e s  d e  c o n t r i  b u i  c i o ma x i ma  h o r a -

r i a ,  d o d i a  d e  ma i o r  c o n t r i b u i g i o e  a d mi t i n d o - s e  c o mo d e n s i -

d a d e  h a b i t a c i o n a l  me d i a ,  5 h a b i t a n t e s  p o r  r e s  i  d e n c i  a .  

Lo g o a  c o n t r i b u i g a o d o me s t  i  c a  p a r a  c a d a  f a c h a _ 

a a  b e n e f i c i a d a  s e r a :  

.
 Q e s g

 . C. K1 . K2 P. q .
 1 0 > 0 Q l / 5 

8 6 4 0 0 

On d e :  

Qe s g = Va z a o d o e s g o t o d o me s t  i  c o 

C = R e l a g a o e s g o t o / a g u a  = 0 , 8 5 

Ki  = C o e f i c i e n t e  d o d i a  d e  ma i o r  c o n s u mo = 1, 2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

K2 = C o e f i c i e n t e  d a  h o r a  d e  ma i o r  c o n s u mo = 1, 5 

p = P o p u l a g i o d a  a r e a  a  s e r  b e n e f i c i a d a  = 3 6 6 5 h a b 

g = P e r  c a p i t a  d e  c o n s u mo d ' a g u a  = 1 5 0 &/ h a b . d i a  

S e n d o o c o mp r i me n t o t o t a l  d a  r e d e  i g u a l  a  

4 0 8 6 m,  a  v a z a o d e  d i s t r i b u i c i o d e  e s g o t o s  a o l o n g o d o s  c o l e  

t o r e s  s e r a :  

0 , 0 0 3 l / s .  m,  l o g o a  v a z a o t o t a l  d e  c o n t r i b u i g a o 

e :  Qt  = Qe s  g + Qi  r  t  

Q_t  = 0 ,  0 0 3 + 0 , 0 0 0 4 = 0 , 0 0 3 4 l / s .  m zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

! 
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3 . 3 -  EXEC UgAO 

3 . 3 . 1 -  ESCAVAQAO DE VALAS 

As  v a l a s  p a r a  a  t u b u l a g a o d e  e s g o t o s  f o r a m e_s  

c a v a d a s  ma n u a l me n t e ,  s e n d o a s  me s ma s  l o c a l i z a d a s  n o e i x o d a  

r u a ,  ma n t e n d o uma  d i s t i n c i a  r e g u l a me n t a r  d a s  t u b u l a g o e s  d ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA h 

g u a .  A l a r g u r a d a s  v a l a s  f i c o u c o m a p r o x 1 ma d a me n t e  0 , 8 0 m ,  

d e  l a r g u r a e  p r o f u n d i d a d e  v a r i a v e l .  Qu a n t o a  e s c a v a g a o e m a l  

g u n s  l o c a i s  h o u v e  d i f i c u l d a d e  d e v i d o a  p r e s e n c a  d e  r o c h a s  ,  

j  a  q u e  a s  v a l a s  d e  e s g o t o u l t r a p a s s a r a m 4 m d e  p r o f u n d i d a d e .  

Ur n f a t o r  i m p o r t a n t e  q u e  n i o f o i  l e v a d o e m c o n t a  f o i  q u a n t o 

a o e s c o r a me n t o q u e  p o r  n a o t e r  s i d o u t i l i z a d o o c a s i o n o u q u e -

d a s  n a s  b a r r e i r a s  o a s  v a l a s  p r i n c i p a 1 me n t e  n a  e p o c a  i n v e r n o -

s  a  .  

3 . 3 . 2 -  E S GOTAME NTO 

A p r e s e n g a  d e  a g u a  n a  v a 1 a  e  i n c o n v e n i e n t e  ,  

t a n t o p a r a  a  s u a  e s c a v a g a o c o mo p a r a  o a s s e n t a me n t o d o c o l e -

t o r .  No e s g o t a me n t o d a s  v a l a s  o r i u n d o s  d e  i n f i l t r a g o e s  o u a -

g u a d e  c h u v a s  f o r a m u s a d o s  d e  s i mp l e s  l a t a s  o u b a l d e s  a t e  

b o mb a s  c e n t r f f u g a s .  

3 . 3 . 3 -  ASSENTAMENTO E REATERRO 

0 a s s e n t a me n t o d a  t u b u l a g i o e  f e i t a d e  ma n e i -

I  



1 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

r a  r a p i d a ,  j a  q u e  o s  me s mo s  s a o d e  j u n t a  e l a s t i  c a  f a c i l i t a n -

d o a  o p e r a g a o .  A t u b u l a g i o e  a s s e n t a d a  s o b r e  um c o l c h a o d e  

a r e i a  c o m e s p e s s u r a  d e  0 , 2 m.  a  me s ma  e s p e s s u r a  q u e  s e r a  u t i  

l i z a d a n o r e c o b r i me n t o d o s  me s mo s .  Qu a n t o a o r e a t e r r o ,  a s  

p r i m e i r a s ,  c a ma d a s  s a o f e i t a s  c o m m a t e r i a l  c u i d a d o s a me n t e  s e  

l e c i o n a d o ,  i s e n t o d e  p e d r a s  e  p i c a r r a s .  J a  a s  u l t i m a s  p o d e m 

s e r  f e i t a s  c o m o m a t e r i a l  e s c a v a d o .  

3 . 3 . 4 -  TESTES DE ESTANQUEI  DADE 

P a r a  v e r i f i c a r  a  p r e s e n g a  d e  v a z a me n t o s  f o -

r a m f e i t o s  t e s t e s  d e  e s t a n q u e i d a d e ,  q u e  s a o t e s t e s  o s  q u a i s  

c o l o c a mo s  a g u a  n o p o g o d e  v i s i t  a  e  o b s e r v a mo s  s e  h a  v a z a me n -

t o s  n a s  j u n t a s  o u s e  h a  t r i n c a s  n o c o r p o d o s  t u b o s .  

3 . 3 . 5 -  C0 MPACTAQA0 

A c o mp a c t a g a o ma n u a l  f o i  f e i t a a  p a r t i r  d e  

1 m d e  a t e r r o e m v a r i  a s  c a ma d a s  u s a n d o - s e  um s o c a d o r ,  c o n s t _ i _ 

t u i d o d e  um b l o c o p r i s m a t i c o d e  b a s e  q u a d r a d a  d e  c o n c r e t o 

De p o i s  d a  c o mp a c t a g i o ma n u a l  f o i  u s a d o o c h a ma d o " s a p i n h o 

me c S n i c o "  q u e  s a o c o mp a c t a d o r e s  b a s t a n t e  e f i c i e n t e s .  

3 . 3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 6 -  P0 Q0 DE VI S I T A 

D e l .  -  E"  uma  c a ma r a  v i s i t a v e l  a t r a v e s  d e  uma  

a b e r t u r a  e x i s t e n t e  n a  s u a  p a r t e  s u p e r i o r ,  d e s t i n a d a  a  r e u 

1 
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n i a o d e  d u a s  o u ma i s  c a n a l i z a g o e s  e  a  e x e c u c a o d o s  t r a b a  

I h o s  d e  ma n u t e n g a o d e s s a s  c a n a l i  z a c o e s .  F o r a m c o n s t r u l d o s  ,  

c o n f o r me  p o s i g o e s  i n d i c a d a s  e m p l a n t a ,  c o mp o n d o - s e  d e  uma  

l a j e  d e  f u n d o ,  c a ma r a  d e  t r a b a l h o ,  l a j e  c o m f u r o e x c e n t r i  c o ,  

p o c o d e  a c e s s o e  t a mp i o d e  f e r r o f u n d i d o T 1 0 0 .  P a r a  c o n s t r u -

g a o o e s t e s  p o g o s  f o r a m u s a d o s  a n e i s  p r e - mo l d a d o s  d e  c o n c r e t o 

a r ma d o d e  Q, 4Q m d e  a l t u r a ,  a s  p a r e d e s  d o p o g o d e  a c e s s o ,  

( c h a mi n e )  f o r a m f e i t o s  e m a l v e n a r i a  d e  t i j o l o s  ma c i g o s .  ( Ve r  

f  i  g u r a )  .  
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'  Pt - ANt t MA Ct  CAI XULOzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA DM  REDE £E~E5GOT0S; SANi t ^i O$zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA . Ttfv**  
. Z CNAzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ) t  yV .  •  « .  

P OCO OE VI SI T A C O T AS 
1 PROFUHOOAOC 

I  m)  L O C A L TERRENO FUN DO 

PROFUHOOAOC 

I  m)  

UI N. I V0 NEPOMUCENO B/ 4 - 4 - 1 9 8 , 0 1 3 9 6 , 5 1 3 1, 50 

n 
B/ 4 - 4 - 2 9 8 , 0 0 4 9 6 , 1 5 4 1 , 85 

LANCA ent  B/ 4 - 4 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

EXTEr . SOES '  T AX A S 

OONTR. BUYVTES 
U U -

{! / t  / m)  

CALCULO:  

V I S T O : 

V A Z O E S 

I zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA m)  

i t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- i  l l  s i  
I Nl Cl AL F I NAL I MC I A L I  F I NALzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA '  E"  .-rzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 3 C 

IN! CIA* , F I N A L 3 ^ — O —  2 — 
l  T i l  T i f  j 01 Of  I Q j  O 1  

AP«CVACAO: . r  ••  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- w 

D A TA : 

MOL H A D A zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

lINICiAL!  FINAL 

j yi/D | yf /D 

VETJXI DADE 

( mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA/ i )  

• I  

5 7 , 0 j  5 7 ;  5 7 10, 00340, 0034 0 , 1 9 J 0 . 1 9 

1 100 1 5 7 1157 0 , 5 3 |  0 , 5 3 

0 , 0 0 6 150 

0 , 0 1 5 150 

0 .29(3,29 k-49 0,49 

0 , 2 4 0 , 240 , 67 

FI NAL 

•  I  

0 , 6 7 



PLANI LHA DE CALCULOzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA D A RED E CE ESGOTQS SANl I Ar uuS 

Z O K A VI LA CATI NGUEI RA 

P OCO DC VI SI TA 

L O C A L 

CO T AS 

Lml —  

TERRENO zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

WANDA ELIZABETH 

LUIZ FERREIRA DA SILV 

C/ 1 

C/ 2 

C/ 3 

LUIZ FERREIRA DA SILVA 

JUVINO NEPOMUCENO 

C/ 4 

C/ 5 

Lanca no 

D/ 1 

D/ 2 

D/ 3 

1 0 0 , 2 1 5 

9 9 , 5 0 6 

9 3 , 1 9 0 

F UNDO 

_ »*N OF UNOI OAOC 

( m )  

9 8 , 7 1 5 1, 5 

9 8 , 0 0 6 1 , 5 

9 6 , 1 9 0 1 , 5 

9 4 , 4 9 2 

9 0 , 8 6 8 

emissary 

9 8 , 1 9 0 

9 3 , 0 1 3 

91 , 459 

&JREA MO'JRA RI BE IRQ 

Lanca no 

E/ 1 

E/ 2 

E/ 3 

E/ 4 

emi ssar-fo 

1 0 0 , 2 1 5 

9 7 , 1 7 5 

9 4 , 9 4 8 

9 0 , 9 6 0 

Lanca no emissario 

9 2 , 9 9 2 1 , 5 

8 9 , 8 6 8 1 , 0 

9 6 , 6 9 0 !  1, 5 

96 , 013 2 , 0 

90 , 459 

9 8 , 7 1 5 

9 5 , 6 7 5 

9 3 , 448 

9 0 , 6 8 0 

, 0 

1, 5 

1, 5 

0 , 2 8 

CALCULO zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

VIS TO TDATA 

1, 5 « 

DI S T ANCI AzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

EXTEf> 

ÔNTRIB 

sees 
ur rms 
1 

TAX AS 

(  ! / » / m )  

VAZCES 

iu%) 

• A 

1 
HzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA j  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

> < 
3 £ 
o —  

& 

o 

£ I  

ALTURA | 

M O L H A D A zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
%  

VETJXIDADE 
( m/ t ) 

i m )  N I OA L F I N A L 

Nl Cl ALj  

Tii 

F I N A L •  

T* f 

I N I C I A U |  F i NALzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA j  

Oi  0« 

• A 

1 
H j  
> < 
3 £ 
o —  

& 
O 

I N I C I A L I F I NAL i  

y./D i yf /D j  

I Nl Cl AL 

vi  

FINAL 

«f 

5 2 , 0 |  5 2 , 0 52, 010, 00340, 00 3 410 , 18 j  

I I I  

2, 18 |  0 , 0 1 4 150 0 , 2 4 1 0 , 2 4 0 , 6 7 0 , 6 7 

6 0 , 0 !  1 1 2 0 1 1 2 0 
I I zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

"  JO , 38 0 , 38 
1 
0 , 0 2 2 150 ;  

|  
0 , 2 0 ; 0 , 2 2 

0 , 8 1 0 , 8 1 

i  

7 5 , 0
 1 8 7 , 0 1 8 7 , 0 " 0 , 63 J . , 63 0 , 0 4 9 150 

\  1 

o, : :  0,20 1, 21 
4 •*"*  *  

7 6 , 0 2 6 3 , 0 2 6 3 , 0 
.i  I I 

0 , 8 9 0 , 89 .0 , 034 150 

1 

0 , 20 0 , 2 0 1 , 01 1, 01 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

, 

•  5 1 , 0 51 , 0 51 , 0 
I I 

•  
0 , 1 7 0 , 1 7 0 , 0 1 3 150 0 , 2 4 0 , 24j  0 , 65 0 , 6 5 

•  8 7 , 0 1 3 8 0 138, 0 
I I I I 

0 , 4 7 - .47 0 , C5 9 150 0 ,20 C ,20! 1 , 45 1, ^5 

i  

j  j  !  

-  8 4 , 0 8 4 , 0 8 4 , 0 
it  

i  

n 0 , 2 8 0 , 28 |  0 , 0 3 6 150 0 , 2 0 0 , 2 0 1 , 04 1 , 04 

1 0 0 , 0 184, 0 184, 0 
I  , .  
I  

I I 
0 , 6 2 0 , 6 2 !  -  0 , 0 2 2 150 0 , 2 0 0 , 2 0 0 , 8 1 0 , 8 1 

-  / 0 , 0 254, 0 254, 0 

!  

I I • I 
0 , 8 0 0 , 8 0 ;  

:
 0 , 0 4 0 150 0 , 2 3 

4 

0 , 2 0 1 , 31 1, 31 

1 

g 1 
i  I  

t t  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i  
1 

i  
r  -

-



PLANILHA DE CALCULO DA REDEzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA CE ESGOTCS SANi" LARK)S 

ZONAzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA —zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- Vl i A- CAT- ; NGl ^- ; ^A zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
CALCULO LAPSOVACA-

VI STO.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA3 AT A 

EXTEN50€ 5 

.  LmJ .  

T A X AS 

( l / »zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA / m)  

V AZ OE 5 

( l zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA/ i )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

Hi 
i E 

> ^ 
ZJ £  

o 
ec 

£ ? 

o 

ALTURA 
MOLHADA 

V. 

VEUXI DADE 
I mzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA/ t )  

, . ' NiCiALi F IHAL 
I  m J M tGtAfc - F I N AL 

T i i
 1

 T«# 

I N l C l AL 

Ol  

FI N AL 

Of  Hi 
i E 

> ^ 
ZJ £  

o 
ec 

£ ? 

o 

IN ! CiAL|  FI NAL 

yi / D l yf / O 

INlClAL 

vl 

FINAL 

* f  

54, 0 54, 0 54 , 0 b0034 3G034 0, 18 0, 18 0, 013 150 
j  

0 , 24} 0 , 24 0, 66 0 , 66 

87, 0 141 , 0141 , 0
!
 "  

• I 
0, 48 0 , 48 G, 034 150 0, 20 0, 20 1, 01 1 , 01 

90 , 0 231 , 0231, 0!  "  
SI 

0, 78 0, 78 0, 010 150 0 , 25 0, 25 0, 58 0 , 58 

93 , 0 324 , 0324, 0 "  | l , 10 1, 10 G' , 040 |  150 0, 20 0, 20 1, 23 1, 23 

90, 0 90, 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
! 

90, 0 "  0, 31 0, 31 0 , 015 150 0, 23 0, 23 0, 67 0, 67 

90, 0 133, 0 130, 0*  "  
I I 

0, 61 0, 61 0, 014 150 0, 24 0, 24 0, 67 0, 67 

85 , 3 2 6 5 , 0 ^6 5 , 0 ,  "  
n 

0, 90 0 , 90 0, 040 0, 20 0, 20 1, 18 1 , 18 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

•  

75, 0 7o, 0 75, 0 
.  

» 0, 25 3, 25 0, 021 150 0, 20 0, 20 0, 80 0, 80 

80 , 0 155, 0) 155, 0 "  
ii 

0, 53 3, 53 0, 006 150 0, 29 0, 29 0, 49 0, 49 

80 , 0 235, 0235, 0-  "  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
, 

I I 0, 80 3, 80 0, 006 150 0, 29 0, 29 0, 49 0, 49 

|  73, 0 308, 0308, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo !  " 1 , 05 I  , 05 0, 03u 150 0, 20 0, 20 1 , 06 1 , 06 

1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi 

1 1 !  

P OCO DE VI Si TA C O T A S zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
[ml . 

L O C A L N» j  TERRENO i  FUN DO 
(rr.J 

AUREA MOURA RI BE I RQ 

JFel i z ar do S. de Al mei da 

F/ 1 100 , 215 :  98, 715 1 , 5 

i  ; . . _ 

Fy:  99 , 488 j 97 , 988 1, 5 I 

I F/ 3 i 96 . 502 i 95 , 002 1 , 5 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

11 
F/ 4 95 , 556 94 , 056 1 , 5 -

F/ 5 
1 

90, 852 
•  — •  •  — •  — •  •  •  

90, 552 0, 3 

j  Lanca nc emi ssar  0 

SEVERI NO AURELI AN0 DE 

SGUZA 
G/ 1 *  

p 
97 , 629 96, 029 1, 6 L zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

____________________________ 

6/ 2 96, 171 

i i  

94, 671 1, 5 L zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

\ G/ 3 94 , 360 93, 360 *  
1 ^ ' * •  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

m G/ 4 90 , 979 89, 779 1 *  -

Lanca nc i emi ssar  0 
L 

EVALDO BRAGA H/ 1 96 , 133 94 , 633 1, 5 [  

EVALDO BRAGA H/ 2 1 94 , 583 93, 083 1, 5  r  

;  
ii  

H/ 3 95, 460 92, 560 2 9 
r  

I I H/ 4 93 , 589 92, 089 1, 5 f  

H/ 5 90 , 895 [ 9* 0, 195 0 , 7 

Lanca nj o emi ssa i o 



PLANuJVj DE CALCUL zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

TONA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

REO£ JL ESGOX-QS SAmtiwKloS 

VILA CATINGUEIRA 
CAXULO AP QC VAC A'  

VISTQ !  DATA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

JuLIO GOMES DA SILVA 

CLaUDIO C. BARROSO 

POCO DE VlSITA 

L O C A L 

CO TzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA A S 

l mi . . .  

N •  TERRENO FJ NDO l m|  

1/1 

1/ 2 

LancazyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA no emissa -io 

ANToNIO GUILHERMINO DE 

SOUZA 

J/ 1 

J/ 2 

J / 3 

9 3 , 844 ( 9 2 , 3 4 4 '  1 , 5 

8 9 , 0 3 4 

93 , 831 

9 2 , 436 

-4 

8 8 , 9 0 7 0, 4 

9 2 , 3 3 1
 1

 1, 5 

9 0 , 9 3 6 |  1, 5 

8 8 , 7 4 2 

Lanca r o emissa ' io 

L/1 

L/ 2 

L/ 3 

9 4 , 3 6 0 

9 2 , 5 3 0 

9 0 , 0 1 0 

Lanca ro emissario 

8 7 , 7 4 2 1 , 0 

9 2 , 8 6 0 

9 1 , 0 3 0 

8 9 , 0 1 0 

1, 5 

1, 5 

1, 0 

C K S T A N C A "  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

EXTEN S Oe S 1 

DDNTPJBUf /TES 
( ml  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

— — _ 

TAX AS 

( l / » / m ) 

vAZOES 

tl/ t )  

1 n zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

m i  E 
> zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Zi E . 
0 — 

0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

EzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA r  
5 ~

 1 

A L
T

URA 

MOLMADA iVEUXiDADE 

• /. I m / t )  

F I N AL 

NI CI ALj  F I NAL I 

T n I  T* 1  

I Nl Cl AL |  F I NAL 

Ol  I  Of  

1 n 

m i  E 
> 
Zi E . 
0 — 

0 

E r  
5 ~

 1 

A L
T

URA 

MOLMADA iVEUXiDADE 

• /. I m / t )  

. I  M )  * 4l  Cl AL F I N AL 

NI CI ALj  F I NAL I 

T n I  T* 1  

I Nl Cl AL |  F I NAL 

Ol  I  Of  

1 n 

m i  E 
> 
Zi E . 
0 — 

0 

E r  
5 ~

 1 
I N , CUL !  

yi / D
 1 

F I NAL |  ' Ni Ci At J Ft NAt .  

yf / D 1 »i  »*  

9 9 , 0 ,  9 9 , 0 *  9 9 , 0 000340, 00341 

l  

0 , 3 4 !  0 , 3 ^ 0 , 0 4 0 150 0 , 2 0 0 , 2 0 1 , 20 1 , 20 

_ _ —_ .  

|  6 0 , 0 6 0 , 0 6 0 , 0
(
 "  

I I 
0 , 2 0 0 , 2 0 C:  , 023zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1  150 0 , 2 0 0 , 2 0 0 , 8 4 0 , 8 4 

6 0 , 0 1 2 0 , 0 1 2 0 , 0 
I I 

0 , 4 1 0 , 4 1 0 , 0 0 6 150 0 , 2 0 0 , 2 0 1 , 36 1 , 36 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

t - — •  - -•  

8 0 , 0 3 0 , 0 8 0 , 0 
I I I I 

0 , 2 7 0 , 2 7 0 , C2 3 150 0 , 2 0 0 , 2 0 0 , 8 4 0 , 84 

\  6 0 , 0 1 4 0 , 01140, 0!  "  
• I 

0 , 4 8 0 , 4 3 0 , 0 3 4 150 G , 20 0 , 2 0 1, 01 1 , 01 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• 

i  i  

I 


