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2.1. MEMORIAS DE CALCULOS DOS DI
QUES
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2.2, MEMORIA DE CALCULOS DAS TOMA
DAS DAS MARACHAS
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2.3. MEMORIA DE CALCULOS DAS ADUTQ
RAS GRAVITARIAS DAS MARACHAS

000544




F -
[a) ADUTCRA GRAU'TARI: b MACECHE €574 PROJETADS

CLr tvoe » AGur DA SAIBL

ARA TRABALHAL ATOGADEL  SECAC O Eis

i

be ADUTORL  BRANITARY Pt~ oAb, FOL 1004 A AREA  NAU YRE 6.

Sk = DeSspeuRN DO NV MARELCHZE

Neo Danis pr S35 M AT - i “E"—-’U.-_'f;; LT =~ RDUTCERL

UT'LI2OU-SE L FoRMuLk DI PERDS [2 A G~ JRVERSA_ ADDTANDC-SE

LW

L

A% GU

Lres &z S

™
n
in
=
*p

DS PARAMETROS , MOSTRADCS NAS For™Muo/S & T

Dimensionsmenne  Fippat. iz

. FDRMULA UWIVE L S5 o

I *
hed= s O BE

b

ol

2

“\n

= COEFRICIENTE D /-\TE‘I"E
2 cOMPRIMENTE DO TRECHD (w
<) = DIAMETRO D& CANALIZATLD fr '

> VEloCibABE MEDIZ DO FLUIBD 1mmise

= kceremacss e pRAVIDADE (9.86/ m )~

k= Perpa pe CARGA LINEAR (v

&
(4]
¢
h¢

€ J:mum:ao De IpNTINUIDADE

O=VEA owde

s

CGs vazac pc TRECHT MY
Az SELAD o TUET (7

V = Verocipadt MEDTA DL FLUXO tmin !

e Eguacac Rebu2id#
] ..::

el - 0.0826 &b

I-.



YR T S T T U TR R R AL L

ltiltnlt-ii-int-iit-ﬁaut-ntanntu-ancanllnlnttntaqtatttt.nllipaota.gattntltntitinq.ncnnn.n-nnttnlnt-.--tn-qa.aon-nnitttgtn CeTelSp »ne

. . Alamk Ty QU CuNpguTy Un )uo, {*) AweA A SECAD Ju COsDYTw S22 N13)a w2 L
ﬁ---».n.----I---v----wgbn-tnv—----—-----e--'—ua-u-u--.----------—-u--u—-----vb—--r--—--.-n—-----«-----n----o--m--——---v-.-o--.--nt'-----p-.‘ g
rYELu- » LA S BT LAY WA UNLT T Am | & en #m udSE b4 L IMETHYS LI PN YT
'CIUAUE.ﬂ-------------w---'-ﬂﬂ--OH-~-----'0-----n------ww-"-----‘--‘-‘-—'W‘*-uﬂﬂt-’--'--0---"-'---~-""'""*w—vﬂ-------~' (LJS) L]
$IN/3) » AR,00 AR Gp AR, 07 RA,00 XE,OY Am |0 AW, 200 AT 40w, A0 KF,30 Ke,nd K, Ju AR B0 KPP0 As] 0 KEJ L e "
n--——n-n--n----.-n----u--..-.-..-.----n--a-—---.----...----~-------.a’-—-':='='-'-"=‘-'""' bl R A L B B R LR L L R LRI L E R P IR R Y T L N ]
LI 1) QOUAY L0UQAY 00048 20049 ,00ud3 L0UNKY LI00HN4 LO00MT7 L00ULG YUY L0002 L1047 L0u0eY L 0ud?l L0073 L 00CHY Wk e
LA 3. +ODVLA L0000 00003 ,0000n ,0U0BE LOQUAY LONQT7Z LU0QYa ,OuORY LNO0BE O09RTY LA009Y L DUDSS LODDSn ,DROVE L00321 Y3.00 »
* AU +Q0VHR ,00yny ,QN0BY .A0CHA arcRh L000TR VRN 000NN L QURuE 00T LA0)Ed R0 gn (PSR L ARGZD L0078 001K 12,07 «
roL AN U0IGL L00104 Sa0ied L 0fNdd 3uiah 8010 LE04R L00NUA DEYTY ANYAT Janr el anja T s oA Er epdsn o anty A 1A
L X - PR L S P R B L L S B 1> I8 B L Sk S S T S (Lo S B T R T AL S S YR I T TRCE Tl X B T N DL 15,71 »
- .f\'g '(l'f.|l§- 'l'.\ﬂil“ 'nﬁ,'_‘g‘ ‘f‘f\"l«l .l}l‘\*" r\“.'ij‘ LI T T ,#'!f“’ S -’i'.""l‘ .\I'TP.H‘ Tn“:i(q7 ‘”Cté“ .n,‘i'lrl ',]"Rﬁ;‘ ”r“‘” -
[ L) SOPYRR N0 T Nt e Td  grsn Gnogd . Bty L00E2d L0440 Jnn2 e L 0dtn D e D02T A Jun ME g0 ans tu.oh 2
. & . by PDOYOE mR2GE L APRE L0027 L0001 L 0Udl2 L0344 L0020 JAN20T (DUZBD ny2vS N30 00310 ,0Uudde (00383 00414 2T, A2 o

¢ L0 + 0028 ,00232 ,0044> ,0U2IB 00241 00244 (00209 w0290 ,uvdud 00324 ,0043Y 00332 ,0v36% 00877 00508 L0047V 21,99 »
' LI - QU260 L0008 00457 L0027% 00274 ,00470 (NOJOH L0032 L003%3 _uN32) a0dak . n0ana 0LA1P aCcidr gndeT 00530 23,06 ¢
, LIS 1) QUeHd L00XY7 00302 00300 00110 (00214 L0uNAd o003 e LS00 022 and ) L aneS  Bhaih L oBAYY L hntns Onads 29,13 »

LY 1] PO0I28 LUCIIS LO00NYE a0 75 L0608 L 0Bd LR T R TR L P A §) R ST TN PR TR L) TR W ‘rn'“n LYY ﬂfﬁ'fo *
' * .90 20048y ZAGITY L0057 L0 ] 0GR 0038 Buadly (DOSTY L anbne L gl%3) L ADS e LRI L0t el Lanes L endt eptan AP B
t LI L | P04 004 POALF  aTAST oAl Q070N 00T TR0 gD 090 ARALN Lo ed L ansTy goadD L0071 L,0n0v D Pr. 8% ¢
. +otLo0 04400 ODI0T LuuAny TS LT AT LAy (DenAT RO L8N Jebaha LG e LTS LN e THe s T e T A I
| - ‘o oor (O0ARY _ONsNe L 0mhae  nrg R ] ' DN R EVE T T A R TS R PR FIL B | ST en L0 L T L N U SR TUY T N o | Mg ve o
! LR | fBEA LS LBBRAY 0N R nL Ayt anT e A0asN L HOTP LabTan a0 Tee a7 a0 gL At Y QR /et ) 0178 Ja hh o
' L P B P LA PO Al B R + TAR B A O AR L N UL T L) PO (WL B LR LA L 1 L VT T T N T O A o B [ B ol - I N B oI e ) R - | Ad, 1% n
| by L20 PCLEDY LOCH AR (OrTAv ALY ORI Jotnl) L 00dht 0 L0 rE L0037 peuat e g L] N Latp¥s i en L ferey 7,70 »

' n PLAEE B BALE Rl S o R (LU DL P SRR Y -5 TERREA YV L PR £ T IR TUL Tt R T N B N e R Y T R R IR 1. B K SN . I L I J:,ii r
' - 1.0 JALTES rOTAZ L0DTSY LO07HY 00791 00T d‘\ LOYHA S N0eTY L oan 0i0Ye LD YT LIl LPTRee NP LR 0 4 A%
! * ofedb COCTS2 Loy La0nd] ars g tn" RV UL A AT B RS B PRI T T A S I T T R T A T ORIV SR % IS

! L] 4 FLLACAR I S oL N (A A S 1 I < ,1u’|“ N I N R T E I I B D R Ak L R I LT RLE B E P b B B SO FAI Y

' . AL AR S R T S L T LI R A S R PR T 0 T R L 1P B Y FL P I TP & I S U I N P Y An, b8 .
S P B L L B L L R I R S SN (R fﬂio““ PR L T L I L N S I S N DL Y L U Y SR L 'i.'i‘*
~ Luhn P I AL R S LI WRYRNR ) O T T P U e T A L P N S Al F T R o B Y ‘Jﬂ Y
¥l 6D N I L O T R S R R TP L AR T ¥ ST B R T S E DI A SN T IO TR Y NP EE :',?* ¢
4 J.0h MO LRI R L I TN G N L L 1 | A A P e A P
LI A ¢ POV B B S I e e BT L ST I LU ,r'n_;'!' IR TR B B e B e L R S T, I B L DR A L B L T AL B Y. | AL S

b [ I PEAR B LI A A L S B SR L B N TN A v N L IR St | B/ B S OV B PP L B P I YA RNt T a TR I I L
-~ ;.ﬂu 1 3at r[‘l"ﬁyl’ LYY P AT [P L T F(“'-“dr; WAL PAY St o ban a0 L - 2% LR e ¢ " BFAnMa NF ‘nnln‘ "-':'_‘, -
1,05 allyem "14""4 AN n:";; . R L R r{;;‘:tq PRI L A AR LI B [+ I A B L T T ,ugw\ P e LI s LI
) s f.00 LAY T L L T I B A N (L 7 S B L I B T L L O I A T T T N A AT S AT A fu n e
L PR TR B R PR AR R R R AP IR D KL S A0 A 2 T Y . B T S L TS S L R B L LN
A~ 2,00 I L B R T A I B AR B L T e A S TR T L B ERILE oL IS L R P roarT o
| L A R I L P B B R R R B R A AT L T AR S PR ST DR A A .
t pERDA pE CARGA | .7, T T T R SR T T A EIL VIV EREY S L AN B P E L PO L F TR B R L P e TR
T B P B L e e L e T L AT AT P e AP E D R S TRL T er.ne
! =7 o P S A e T Lol LY | SN VIL B LA R I I A U T A nrasn ATenlr 0TI 0T o
lfT_AFG%?I * e A R A e AL A S T N N A R N S N T AR EY w*wa o .
’ 4 B N .on P PR I B e B S L 4 Ty s 1\ .pqqnl wrtqu VIRV T S R R B N o | L S VR T?,gﬁ -+
' - N R T A T TR LR S . B L R R B S Y o (L I TN ST B SRR TS S SR L Fa on =
R L A R A ML o Bl 'L I R - L B S A R T I R B R S T R A L I TR L L S, IR I S T TR, A0
-0 N rm':- \n'-.vr\:.- ‘_Qaﬂqf 0 w8 Are o [ s BRI P ST LI ¥ ytNA ,.ﬁ"'-"'\" ",\A';\'\ ,l?""f‘h As T RN s R T ,'-'-.,P? -
A SOTAN0 GDPNTR 0ESE T LR (et o 8 R e 0, T L0 e W00 Luadve 06 0T L0070 nads? 08040 Y Th, %4 -
- 2.bu pCRI20 Q2005 02700 L ADAT QT LATONE 0TI QLT L0t 00T L 0eat 04078 (047D L0 e patgpt esaad Ag 1]
r 7,00 PLRFAD LQPTOY LORBAT 0PN 020U Lghra0 L8107 LAt aaiag L0742 (044952 04730 ranpn N2i0e 0202 pnned Fhrenl v
+ 200 #TIRBO LBTUDY LRI Lot ur LDNORD 01NN LGIGIY LRTOAD 0adNa L 0A00W LOaT3A L 0AYET L0851/ ahi0e Lt pRe riLfn -
k2,70 A0RTDA LON011 L030482 L0T1AY LO03VL] L0277 L0347y L0Al0M NdALT CASHTY QAN A Q%Y Akt Janios (0 o+t LaTan me d2 -
~2.0n PRAR TN IRV B B A B ARG I I S N L S T L R B e e T R R T R L 1 L B T s B B L I A TN | FC R P, g
. ~ 1.0n D I B L B I R R T I Y A I T T AT T - U R I L B LR IR T XY 7Pt m
S L T R L U R R B L S L R LY S E . B YRR L P W0DATE L0RTIR L 0N0aY 01184 08ATH L, DTmls o 04 »
(3()(){){1{3 & 2,90 OEABT LOTART 0T 0NNRR RENTS 00T L0838 LD T A 00003 g0 L0nsnt Al il 008N L0EIS) (Ondbyl LB N4 ¥i,11 =
» R,92 pQtacy [ ninta Q38PY 0T/ AT L0218 038R L0470 L0400 L0%0% Lud3b2 ,0%901 L0011e ,0635]) ,ys37 ARTIM DBA)B fi, 00 »
] asas Yo IPRAT 0A A02 [1,] nta L] onRd b ooha? oRlt . . LR | R N o
‘ -{,P%?rﬂ,’*ﬁ l‘"\e,cvgﬂ. ) \bp E.;k eﬁ. o/,a'h 1 oP i: "3#9 \*\g Jr\. 7r*.?”§,ﬁ» v ;a~ .}A.r ey S RAPEA o Pe AN
p ;,i r: AL W AR & % -



w~2n o CORRN
[ ]

{14 /oo M)

L]

bl """F'IF"

2 i
semtapmiane

[
W ELDw o
n{nse) o

- 'Uﬂ

-
39
T
- o
»
« N
”
"
- ~n
- - -
. !
- o
. “
L
..
»
o
'u‘
-
w07
- oy
. "
- \
- E
LI
~ -
-
PO -
)
”
L
" -
-
-
.
e,
P
. on -
.
P "
- B
N -
T
O -
»
L I
oo
- el
R
. T~
~
~ -
"
N
~ 0 ]
*
P
n
.
e -
~ W

P
-

P
"
n

!

Jhooz
200020
00080

O T

\
ror
. .

[P,
[ e

. '
- s

rn o an
.

s e
. N

v om
.
LN ’
-~

e 0

~n
n, $
-

v

-

-
.

- :
s
“oo= .
o~ .
=
n
TR I
.
Coa-
-
-
N
L
,
. -
"o
- -

-~

P
,“.i‘ N
IR
nem e
. d
~ s
v
." FEA
.
“a -
- Lo
ey
.
At

s 0000
e o0dR
00020

apnen
R

PO
L A

[ .

L
b
.
. -
v
Al
~
-
.
.
-
.
o
n
Forot

..--.q.luona--a---uot-¢-.‘---.----n----wat..h.------‘uu-.--toaQ.up---om-uoncwnwwoua—toonadb’ﬂ--

FEROA DE £

ST PR PP R P P L T L LT R P S R L

Ke 05 we,08

Kry0?

p 00030
200040
, 0004}
ey

r e
At a

"
‘ ]
r
I
LY}
opoaon
.
~ "
. Vs
"
¢
n
/ .
~
LR RN
"
" N
"
~ -
~on s,
" Fl
’

Kr,0d

, 00030
00040
Lanany
N
LARATT

.
P -
\ v
”
-
™
r
" -
'
I
ko
.
]
v e
-
. ‘
-
"
~
-
P

firg@2

JOC030
,00040
L B0t

e

'
PP
.o

.
.

.
]
-" »

RN
r
- -
-
f -
"
~ - -
B
.
"
”
o
]
~ - -
- A
¥
- . -
o -
3
"

00031
«00041
SAA0RD

o
. il .,

ey T
, i L)

5 A

400033
200043
_pAnns
g

LY

S ‘
voaaa N
- .-
.
r -
' N
P P
' v
-~ .y
.
! L
NSRRI
. r "
.
P
- !
s ‘
.
.
. - N .-
|
PR "~
-~ -
N P -
- b
~ -
- "
PP PR
- R
-
= A=
[ .
A -y
: M0N0
. - 'y
~ i ~

'TIY] snddapnpandsndnping
Y, 'ﬁh! A‘:

WNITARKLIA E0n

h/n

!

NHBBAeSRReanTRhwEnERthi s AT R BN A DS

N’]lo KJ.ZO K'.!U aak'.do K'qﬂo

L L L o N L L T R L P Y Y TR T L P L L L L L LR L L R LR L L L D Ll Ll Al

00032 ,00040 ,0004]

100034
200048

L]
.

400025
200048
JAapT
LN o B
.
v

L

N

00027
100050

LRI

[
"
R
-
PR
"
v
"
-
.
pon
-
-
.
\
L}
Vo
‘
, .
PPN
ey
.

e

R
LR

Kn, 50

100032

nf!ﬁ‘%lﬂ
LR

At i
Ao
fuoy ot .
AN R}
. T 3

]
PRPR
.
-
.

5

R

.

.
~ -
- -

“

. .

*

.

-

.
ro. "

-

s
~AT AR

n
P

.

-

-~ pn=
mgeam

——

ke, 7y

100054
PO

fer o
"

[

v

100036

P! ’
o
™

.
P

.

o -

M -

. .-

'

[P
~ -

“"AT n2

100042
L000%7
R P
MieTal L

e~
et
Lot
P

FEAlS
R
raor
¢
LR
R
W
'rlr\f.—lﬁ
A=
.

” ~-n
'

P
’

P
.

[ N
fem—rs
" ‘
~n

y -
-~

.
.

R

1

~

S A
P
"
r .

o
Bt
LLhrane

2000440
~0p08P

v
-

I
"

A0

r
]

~
.+

~
[

By

- n

i

ARERARAASENANGRNRSasRRssssbanaanatunanntsasane CETELS o0
A LA SECAD 00 COnDUTO

T I TTTY LT E Y L LY ]

000R5R
Lone”

R
7

-
M

.

nom e
-
- ~
.
- .
.
. ca
.
!
¢ )
.
-
-
~
-
~
»
‘
-
.
N
8
- 7
. e
v '
r
R
. -
J
,
,
PO
Ao

L

[ AN

« vATLD
-1 {L/8)

-

L

21

1
T
~

P

6



— - - - .- ;
- - - r .

CntERSIDTTS LT 0 s S - fomir
. . i Lo PELELTL !
CoviTe 0 WEERE G OVLAL L ovLLoen - S SR T
JPoNTO} cots = _ __— C ool T | KETDESAT) GALEULLD, J':II-GI-\*
! { . b \ ' - I Tt i i
o I o Lol g Tme o : f- Cooae Lo B l
1 : N - . i o e - .
i - T == - - T - Cn maAT GO I
vIfo} 95,60 - _ . PLEAD T AN A
w50 A rpan s 300 s 74301 - 5,54% r
g 4 : - - - - .-~ IR V. ag ro- |
™~ t a5 . &0 . \o - 1 . P — wit
< g 7L 0 R ¢ Z SED e T LU
[ B - = -~ # -\L’ - 0-‘:: i Qy 722 I
T'M 1 1O -~ - i
_____,__. ; |
H D —— - ——
. R . s e e -
PIlat - “ e R l
g 12T - - Ta: Ul i 4" LA3N4: - - i B
'\I! -~ R - - - - - - - P - _.T
- — T un an AN s g ar v A i= . -
h~4 B - [ R % - &a - P i - l _ o
'TH;" ) C 4 SFT [ A
— - < ) 2 " - 5/ P r z (=~ [,
. Lo ? Cor 2= - . e
M2 92 ) ) . ) o1 o B
. an s - T P =
TM1| ot - o s (30 daee: i
.- i i __I
[} ) e
Pri3yf 93.2° R A X '
by ‘ TI g0 i 2scoo ZsLy o «zcf Vi , . R
wl 3 atdy _ i i £ oot | 9E dos 1
RUREEE Lk [P T W -1 o T L
1™} 2128 0 1 T.0ps 1 Qp 284
: : l
i‘ i .
- : - -
: : fa:, "3z
¢ i 3pl v L C.4-01 6z b

Ad-1
L
(Y]

P
(%)
>

Pried 4440 B | - | 4,082 |95 184 ]

et
[u)
>
<
5
N
and
&l
ta
%)
(3
\\
L)
(&N
G..J
o
[
g,
N
‘D
-‘“\s

: - _ | 4.426 5‘1‘~-"2L
PR L IRt S . : toc 150l ig

al

L
boam

AG-]
0
52
Lo )
IS
[

£

™.
R
A
Q
-
E Y

!
E
al
i
L..l_ ..

36
N

Priel 910 sost coc S s . 4084 or
6 ' 40,0¢ S rme— - e _ L4 157 l9s 17
— 000 | Je2se Nzx gz @iz *

T?“”H-éf YT T T . o 60 tagE [ar,ms ]

AN
=9
]

L

3
T
\

ta
M
i :

Ae~1L
o
2

| ' |

40,60 - -

NER T 280 4ooc {aoc /s sC cdnor 1 | 520 | 4% vmg |
:" ¢,00 I 4p i N\ zoc I S B S S .
™1} gner gt TR 2 crai R |

e R H : |
. : ; :
: - : i i
——

! .
| 20,40 i ’ | ' - | 3;053: .
l ;

=)
W
-
£
W

|

" .90 | 56,00 = /o

/
—— = e, ’ i I i : < ~ 5274 3 L- . _ -
™zl ga.e S ‘“’._i_z_" 00 {\aov | 273 14324 058 :
1] = e Nogt ;.
Eﬂl_ﬁ;'& J i Ty T ' T 40D

d - - - .
1 : i E
I ! ' ! i i
PR = raea” - - . o :
e -, Xt - R e e —— . .

A&7
T
T

Ky
.0
[aM]

I

L%
+
w1
m
]
ri

~
~1
(2]

e

e

(o
o
o
<
—
<0
.



a -7

A0~ 4

' IANATE R T UL/ TR I S cay Ll -
X — - - - - - . - .‘
| 5 y ’ ' FeEzst :
i vOVAZED O COVRRE O RIAL PVLRL i - .o - . —
d PDNTD! [o10 ! - TRt B SR S I e T
H T " i [+ ! ! ' - _ | = (3 H
e e - N | _ - - _
‘ {i brs T % B et : : 0 o R Bl oot
przz | 40,20 ) — - : 4,580 - 44 80 |
e - 5 N oF e “¢ C A Z3( o D& ‘;

P4 35 1,756

P ToFE e tE

B

4

.

4
K4
[\N
S
-
=
L.
~
4
2l

— 20,00 ¢ &4 o7 oo ate poaser o fored

et
-~

?

-..‘
X
-
2]
oy
0
)
o]
A

[N

N

T

gLl

- AL N L
240 -

I
'
L TR S S,

N
S
]
<
<
rY
)
'\
o
D
- |
15
-
[+.3
<J
Y
[
o
<
T
T
[ )
~
3
I
o
L

47,350 ¢

LT I.ET20 e T i

i
4
-
o
[
>
P
)
5
[
-3
—
(\'1
L]
<
©
™
<
=~
<
~
A
o
P~
=
=
By

A 114

-1

—i— | o
PI24} &3 S o . o Joaet iqcpe’ |
) R S 9col zacltr O L éInt r pac : _ ) Rt

24§ 8y.r ‘, P72z Qo2 |

T ) 3o00 ¢ &op i ACDVE g g5 -

O

c | i s . 50

-7 g0 P Lo BooV. 0% Crarga o ooac ; |
11i &29% __ f0G 1) 4LT ¢ 05.335-

Il ) 4
o | i ! Lo
P1241 ¥7. e , R qo,(ja_f’.’l

A 12 -4

A/3~4

i
I
-+
44
Lo
-
S
0
W
4
l&]
<,
~
!

f L TE300 0 OSET

A
c
]
4'{
O~
-

A

oo, ¥/ [ 86 (,T5g4 (.02

00 12425 1 89085 |

I
b

| L 5LE o306

'v

N
~
g
8
o

T

I SC’ I?EUJ T :I/{I! PR ‘; !:‘:0“ :/ _‘,,5 j
12 ¢ £6.4C . | exe :zz,sscjg

45 13% 445

LP

T - i 16T b4,

1
t
P
e
vl
Q9
o
o
Lo
oy
T
D
T
by
2
[
P
o
I
Loar'
Lirias
Sy
1
| KU T

!

'
UL T
ek

b
¢
'
i
|
\
1
\
1
i
:
|
N, '....-—h.ﬁ-__. !

b - I ! o a L

b
[ ST S\ oy,

- | |
e i ! ' 'F
| SN . A
IR .- | f | 1'
! i ; i : : T
‘ ' . ! i !
——— b X 1 ; i Ao ot
{ ; [ i ! v ﬁ fl | _j

; o o ‘ T 000049

W™



—e e e

| N2 Ba
{ ADUTON/

4]

e

POLDEEI AT

| Porsil i e o
7L 6L T
ey Poads bl
...AD.E.( P e
.40 ¢ i
H , - H L 0
' .IL[ v
1

LY

v

LARLIR!

T

- L =
N Mo -l

ioJrmasTI e

L0 edS B

TALIUME JT SR § veiome

' De "‘l'B.."‘"“ e 55 T O PN o) D‘-",, FSG\!"-I_:O(‘”J: Fleatl i ‘r‘}j_

[,

e —— i 5 ra—

L5

i
<>

{1
o
Lol

. .
£+ e i “:"|{$': |
- . : 2
,.,..45 !E?E D4 ]
(:.i€ | 0.2
B .
Cn;t" GJ?
A 21,54
I
- enms
._;j Z{, 1 cl'i‘q: ;
TN s s .
/35.¢ i ;23 i

9.3¢ | 7.2
| 3480 | 5220
C )24 E )06l
| 5400 | 4448
| 27.3¢ | 2484
j 4034

| Jo.68 |

1
i

| 405, 3¢ | 349,2¢ |

V- TERRQ
R

42

- 7

——— — -

LEY G

00005

0

- — =




2.4. MEMORIA DE CALCULOS DA SAIDA
DA ADUTORA GRAVITARIA




-

L

A b fime

Juvs v\)o“\}

- Quiosl

-

LR T

LI U S S |

v

3 LI
- - R
T et

e
- Craud
s Sate Ca
I A~
“ - _wad e
b PO TR

. LA

“ -
. 4 Lot
- LReLE/5
LR | RIS Y
T RESAE |
N el 1 kv
Lo LUaFz
S LALo
T NS A A
-G - i;
o I A
- N o Pl e
H s Gy

. d L rA="
! [QETRNERY
. Li-3%35
* : ! :EJ
L] ‘J:JDH
N 7] . [ R
1,032 Qoo 7
L D0k aL
-1 RON-Fy.
Z.ab JRLY DT
2,00 LES¥
GO LuTE
- SLL9ES
I BRI P
-l .Cusna
2.0 boLle
Z, . JDikdo
. -3 v
Z_ 32 Lot0a)
Lol [N+ I
2,3 JU1142
2,00 1143
2,63 s01c30
2,70 201275
2,7% +OLa21
2,60 WO1307
R,ED RITIL]
2,80 01480

5 .

RN i

B T U A ) U b e mtr e i e wmi e e ard w —  H  m  i de — ak e me ob

uﬂ“;
.uu’lt
Lpeaa
~02aa
L0270
Lh2va
.vu-21
. nnads
A YILY BN
LO0GI%D
L0422
R
,8Ga7/
1 G30n
LB0s .
LGdaes
J00dum
L0060
L0065
LEOGur
00D
067 .
,U0hg
sOGedy
,00b7%
PR R
wlbaz?
LJQuib
LG1ole
L0104
L1t
01160
011
201200
01382
JO13b2
01400
LO1aaw

LNl e
sou_ 7
LAz
Julidna
DR
L0503
Ju02/0
L0551
JUuldra
L004L2
LD 2Y
Ouaz?
B0 dga
JLuhiih
.Oﬁb&b
NURYR
2008049
Lo0e4Z2
000 /0
LO02i0
LOn2 i
0782
00820
2pu58
LDnCd 7
W00
SUDY77
a0
LO1Get
08I0
Oitas
$01183
«0123Y
LQ12A08
+L1338
10134,
201434
«014B)

201932

R
S PR
- glds
LLOUJ.
LLJ
,5Uhl7
LaiDeL
LD AW
RN
JoLiig
LTS
LT AR ]
.c04a2
09301
hJ‘ i
d?l]
,002&2
LU0 ad
JH0 508
LE0382
LOudbe
NIFRTY
ebdad
D030
LaUdbh
004924
0024
AT
L0G3H?
LOL6 0
R
sDUvdo
L0023
200750
20022
LotBds
+00874
L0051
L0054
Lou9%s
L0108
ALY
JO1823
01171
D210
03263
01311
01300
+Ut 400
J01458
JUi5t0

PRYIYY A

WL

Jiie
Loaued
R A
LGt
_Cuudl
LounLn
LS04
WU e
LJOutsd
Va0
JOste?
JOurld
yLbzus
JUussd
JuhFda
Joureh
WOugey
JOhata
L0033h
, 00362
MRY-T.
00415
JOUd4A)
Looar72
200302
00532
00504
+0039%0
SVE-PLY ]
«008b4
«00699
200743
Lo07272
,00810
Lo0849
«0UL8Bd
200928
00497y
+91013
201656
s01104
WO1146
01142
03258
L012n6
201435
s01364
2014335
+01aby
01039
.01392

Aa a0
LG0L 2
RT3

TR

LOuGE2s
.auoja
(05042 ,0u044
LU0u2 ,400a8
JOC0B4 Q007
.eourr .nnoa;
\Eggii ,nuoﬂé
00100 gQ0113
.0“122 .Uulzu .ﬂUlJb
200140 00848 L0015
+00139 (00108 00170
L0078 00189 _gd1dn
+00200 L0021 00222
DC22¢ (OudIS V0247
00740 00260 ,a022
00270 004806 .oaqgu
H00296 00313 LU03RY
+00323 S0uda2 .oojss
L00351 ,00372 ,addbl
QUSBL ,uU40) (0424
00410 Quddn ,g0ed
200442 ,0040y (0453
+OUBGA  YuSIu
s00b4A) ,aoaou
00378 , Q0000
100017 ,q004%
+000d7 qebUI
000Vl OGT3a
W0UT 4D ,no:?s
sOLTHZ D082
20002y ,00872
+O0870 L009EL
0092 LU087)
210U8T1 01024
01021 Lqi0dd
01073 qltao
oBiled Q1183
201570 4124}
01334 0120y
01290 (01358
05347 ,014)0
+01400 01481
WDLdb6 01340
201527 L0160
+01500 L0167
014 01742
«01719 01811
«01783 01881
p01452 ,0iwb2
0192y ,02024
204991 02000
+O10A3 01777 01834 02002 03124
01838 02001 0133 02250

BEALLS

L0238
Lol
LAnGa%
LBuG4l
Qe
JOuus2
LT
Loundn
IERIRE

LOuldy

JLOIZa

SRy

PRV RPN

L0026
L0 3n
10040
L0057
L00Q74
LUUdE4
00100
OULY/

L/
_COGh
i1 Y1
LGubab
Qanyp
N ETT
LArLay
LCN119
1013 .0u148
na!Sl .00148

,nu|ﬂ6
IR7 JPBudub
ﬂén S22

.noaza Lu2nt
LD0247 00274
00470 ,0upbYy
L00202 0035
031 h GUIH2
200841 00380
«003K7 ,00409
200393 ,00439
«00421 ,00470
‘0044:).no:oa
«004729 [ Quh b
Loobod; ,00570
J00%4D0 L Lubbb
200072 L,u0642
< 00003 00880
400838 00719
00574 00730
00710 ,007299
«00747 4084
JU0785 ,00884
«O0823 00928
Lo0808 L,0097)
JO00vo3d ,01019
L00944 ,01006
00947 J01t18
«01030 ,01)l0c4
01074 Jul2ld
JO11L8 04208
40146 ,01318
JO1212 ,01572-
«01239 JD1azd
+01300 ,03482
L01388 01848
«OL408 01507
JOL45D 01656
W01012 01718

U047
400208
4003544
400580
160617
.00055
+ 00680
2100232
s 00779
(00822
L0067,
00812
+0003¢
01007
s01056
+01102
05138
0521
01205
201319
,01378
o01433
201401
HUIR-1T
«010612
sOL074
«01737
01801
101847

o L L

LY

eV

JD0D03D
00047

L0009

00073
,0008H
200104
00122
+Q01 41
100161
20014
s UY200
00231
JOu2h?
200264
S00314
00543
« 00375
.00408
Quaag
2UD47H
L]
+00833
.00594
«00hI4
Jouel’?
00723
.00700
00813
0080}
IR
|°°°QH
+Oi014
01008
01323
2014080
01237
101287
01397
01418
Q1483
s 01248
W 01614
10108}
$ 01730
» 01821
01892
101908
02040
02110
02163
02272
.02252

111

L2303
iy

00140
00148
+00167
100190
JSO2L4
+U0238
00260
s 00293
JUNS2%
L0456
00348
JO0425
LO0450
100446
NLERY
00574
D0D10
00058
200704
0074y
00790
+0064d
LO089D
0040
L0008
+010354
201109
03167
201225
L1246
01347
H1010
01478
01341
VibGe
001027
01747
101818
L1002
01487
D204)
02120
W02y
02270
s0238)
,02444
ez

.oeese
LGauzl
J00Gas
Oy 2
TR
sO0Y1L
TR ]
+QuUtzD
J00172
+00198
w 00221
+OU247
s QU273
« 00305
200333
Nudbd
00802
100437
Q0474
00812
Q0552
100594
«Q08s7
+00bB1
QUT 2?7
00774
J0082)
RO
200923
00829
+ 81033
«010%0
01147
«0l207
J0f208
01330
«01394
201438
01526
s01394
,01004
01738

|0|3°‘ (]

01082
L0103
0en3d
02114
02154
+04278
1 0k308
|°2“3
.01530

R N L T

L TR SO N

P
JiZe?

i L) ’ L ¥ b
————— wsdanrr LLTEus oo

i J& RN B
.............. o (L7383} o
nebLg AL - -
,0a010 fo2a PRI L
B PR I 2.l
LQlwae Culag 3z, 13 =
Liden (LT (L
Lo9ug o3 b I
sCi1/s 0004 Ty .o 2
JJular CLd1de WL d.
0G:a9 13 7,55 4
Gojie2 ,002290 e, 325 »
100267 00230 /100, 53\a
J00233 ,00282  LiGt,atte
200201 0037 113,10 »
LOU29t 00483 /119, 3n .
L00322 ,0030) 25,64 %
00335 L0020 131.95 a
LOudes 00472 135,23 »
00423 ,00510 144,31 o
+00463 00581 190,80 »
400502 0064w 137,04 .«
+00%543 00039 163,38 o
00385 00710 169,85 »
(00629 00754 175,03 =
00674 00819 182,21
L00721 00870 168,50 =
«007720 (006215 184,70 o
00820 00907 201,06
00872 ,01080 207,33 »
L0092% 04125 213,83 »
+00980 01162 210,91 «
«01037 L0126} 226,20 »
201088 01334 232,48 @
L0159 01404 224,76 »
01216 ,0i476 243,04 »
.012?9 .0!556 251;3! f 3
LO01344 01834 257,81 w
{01410 01713 63,68 »
201477 01767 270,14 «
LG1542 01832 276,16 .
DOldte DLVES 2274 &
01880 _Clo3b z85,0) «
01763 G211 245,31 «
JOLB40 02230 301,20 @
L1917 02333 307,83 »
201998 02420 314,15
0208 02327 32G,44 »
(0TI 02627 326,73 a
D224y 03720 433.9[ .
JO2413. L 02%30 345,58 »
02502 ,D4G40 381,08 a
Dedsp (03155 ::a.ll .
L02683 ,032¢7 64,43 w
02778 OJJHG 370,71 »

e EELERSREEZIREEY

¢

Ay



L N T T

)

|

¥ )

Yy )

3

Yy Oyy Yy YOy

300, (KM

y @y ¥y ¥

¥ ¥ r

LA 4

ANEA UM BECAD 20 CONDUTD 30

0707

M2

SRR AN RN PR ARAAR R AR R AR RN PP AR R AR AN AR AN RN AN AR A RN AR A NN R AR R AR R AR RO RARANNANERARSARERANREEARSORAsARRaRentndnanannnpns CETEAD oo
DIAMEIRD DO CONDUTD Do

[ ]
..-.....-‘-.-..-..O.‘--..--..-.---I..-.--‘.'.----ﬂ.--.-.--.-O----.---.-.-G.---.-------..-—-—-n-.--..-.--u---—.‘--NUD-P——-'--'Q-Q-H.
*VELOr o PERDA DE CARGA UNTITARI A Ev nynm 0831 K EX MILIMETAQS r YALED »
LI %P3 D e e T e L L L s Y T L L e L T R R L e L] {L/5) »
#(M/8) 9 Ke,03 Keu,00 Ko,07 Ks,08 Ke, 0D Ko, 10 K8,20 x-.aoian-.do k9,50 Ku,b0 K&,70 Ke,80 K»,90 K=],0 K#2,0 ¢ ’
.’-.-.ﬂ'..-.‘-.--...-ﬁ--.-...-.-.."--....--..--'.--’.-I.---.--I .I'---ﬂ.-.--.------..---.--.--..--—-..q--—P.----"'.--.--..-..-..-'
« 30,0002V ,00030 ,$0030 ,00030 ,00Q30 ,00031 ,00033 ,00Q34 00036 00037 ,00Q03I9 ,00040 L0084 ,00042 ,00043 ,00052 21.71 =
LI 1] 00039 00039 ,00040 00040 00040 00041 00043 00048 00048 00050 ,00032 ,00054 ,00006 ,00027 ,0N032 0037 P
* Wb «O00%0 00030 00081 L0008 AR052 00832 00080 00000 D0O0R 00089 OG0B3 00070 00072 ,00O0TE: QRNF7 DOSZY LI R
* L45 00082 00062 00080 00084 00084 00085 00070 ,0007¢ 00070 ,00082 00085 ,0D08F ,000°! ,CO0T" .70C(TS5 (00116 dj.ay -
+ 00 #GQO073 00076 ,00077 ,00077 ,00078 -000?9).00006 «00091 00096 ,00100 ,0010% 00102 ,07%.2 ,0033% {0042 .03 33,32 -
LA} 00089 00080 00091 00092 ,000P3 00094/ ,00103 00110 00118 ,00121 00526 (00J31 .CCIJJ LCOXP LCOT4Y 00173 JfL.E% -
e 80 005108 ,00)06 ,00107 ,00108 ,00110 ,00111 00321 00130 ,00137 00143 00149 001533 00130 [ ¢D¥63 .0C. %% r3"™"3 LAt
LI $DDIZE LO04RY ,0012% ,00120 00128 ,00129 00141 ,0013% ,00160 00368 00173 00391 L005%7 ,0037% ,13.7% 98774 O b
LR »C0140 00143 00545 00147 00140 00163 00178 00103 ,00104 00202 00217 00217 ,C022) .093%29 002" L I
roGT3 00139 200453 00168 00467 00169 008688 00200 ,00212 ,00222 00232 ,00240 .N0249 00235 ,r°732 .7l7 % I B
RDA DE CARGA " -fﬂ L0017 «00184 ,00147 ,Q0180 00191 ,00211 Q0227 00240 00232 00263 Q0273 ,00232 Q0201 fﬂnzﬂﬂ LNETES ALt -
PER. L - s00201 00208 ,00809 ,00212 ,00213 ,00237 ,00233 00271 00204 00208 ,00309 00219 ,00328 70337 .cet12 CO.6F =
(™ /100 M) - o0 L0022 «00230 ,00233 00238 00235 ,00283 ,00283 00303 ,00313 ,00032 L0345 (0358 ,00207 .€037* _»rrey o
LA - 20024 00258 ,00258 00202 00265 ,00204, 317 338 ,00334 00369 ,00X0Y 00IR7 ,00409 .C0°2; 070" .
Eﬁi-*t)aseé e o .ouzr; 6 ,00281 ,00285 00289 ,00292 ,00325 200391 ,00408 ,00424 ,0043% 00433 ,ce-3° _7iofe 7 -
' s R-PT O .00R08 3 ,00308 ,00312 00317 ,00321 ,00047 00431 00450 .00457 ,004Rs ,00499 ,6rTic i8S IR
- T e0002% 200338 ,00341 00348 ,00351 ,00394 QU472 L0043 L00313 00530 L0002 .CoIIl LoauAt - -
_+ - Q0301 £ 1419 .ooaaq ,00366 ,00371 ,00377 ,00382 ,00426 , 450 ,00338 00330 ,00300 20379 00587 0 D .£°T2 e o-
¢ 1,20 0038 +00307 L00403 ,00409 00415 00483 ,00801 .0053! 200581 00586 00600 00630 ,00€20 D3f"" . frognA S oo
LAY & 20044 00429 00436 00442 004403 00501 00843 ,00577 00808 ,0083) L0063 ,30363 ,CC7QT .CN:2T . ~0=*A prL " -
w §,30 (00440 +00482 ,00408 00477 00404 00541 ,00B88 ,00024 ,00887 00887 ,007 (4 .QOG7SP LEC0FL2 .Cem - .07p7n 3.0 o
t 5438 00479 00496 ,00505 00812 ,00520 00583 00831 00672 ,007¢08 ,00740 007389 .Cr794 ,0Q827 ,an7. _0,0Il% R S
o 1,40 .00513 «00332 ,00541 00530 00538 ,00829 00878 ,00722 00761 ,00795 ,00827 ,00733 ,QCE71 ,ar"ge .co.i13 Fr.op -
* 1,45 00548 , ,00580 00879 ,00328 00007 00870 ,00727 00774 ,00819 00833 00885 ,0005% 00047 .77 " piroa thr s -
* 1,30 ,0adey , L0807 00618 00628 00837 00718 00777 ,00828 (00872 00812 ,00PA3 09372 .d3€5] (C. 70 .° 077 PR
* 1,58 00622 00047 L00638 00688 00879 00763 00820 ,00883 ,00031 00973 01052 . mi~42 ,08%0) 015, 0i3T) 00,75 -
" .60 ,00861 +00887 00899 00711 ,00722 ,008312 00888 00940 00081 01053 01077 673, L0107 L@ryTD AT izt oe
* ],8) 200701 00729 ,00742 ,00794 00788 00863 00837 00980 ,01053 ,01102 ,001°7 0. =% 05427 ,r "3 [0 s - LTI
. r 1,70 ¢00742 200772 ,00786 00700 Q0011 ,OCP{3 00984 01060 L01117 (0§18P L0377 " .f ~70 ,00e” o~ neon L. T
e 1,78 00784 200819 00831 00848 00088 00008 01033 01123 01184 (01232 ,012%5% ,75% = pf277 (ri-c” o2m2” NP
. 1,80 00027 00081 00877 00002 00908 01023 ,01113 01167 01202 01309 .~1052 .~°700 00777 .7 777 L7 Do LT
~ 1,88 ,ooava ,00908 ,0002% 00041 (000556 01080 ,0137% 03283 01321 ,DIJET .~is38  ~r-ny  ogmTT o oot g A
e 1,00 .0091? .00950 J00074 00998 01007 (01438 L01238 ,01324 ,013P3 QA58 17, % -0 21700 @ 177 ioonr” UL
s 1,08  6opO4 5 ,01000 0024 ,05042 00059 ,01488 01303 ,01301 01487 01387 ,017c™ .~ “27 [A,7¢7 L ©7 ° 53 R
- 7.0 P AN &) y0L035 01075 01004 (011142 01230 01370 ,034062 01548 ,c19)* 0 770 (775 proos o ey el o

@ TLAT ransg »01107 401128 011408 00187 01321 04430 ,0133¢ 07520 01107 /1797 .70 77 L/, 700 1o T LRy
IR © .01152 ,05181 (01303 ,04223 01385 01889 ,04047 ,08799 (5 T oLa 0t Lt T Lr cor o Teod SR AT g s
Tt e 01213 , 01237 .01250 01230 ,0145) B4 (01533 ,01771 123837 [pi530 03730 [3rTa Lnm St 39t b inees -
S Lt L01268 ,05293 ,01318 01338 015388 ,0)5d4 01737 (01855 (0L0OT, 27000 L7 °T otqTe L r7Ras adTer gTro2y -
_ -~ T A . 7 05324 01350 01373 ,01398 ,0158) L0720 ,Q1B47 ,0i92°C -041 b I Y 12 71 T S R o I
- Lrmans ZG1387 ,00400 00435 01499 01637 01307 (01920 ,€2923 8257 L0F7.0 71777 (BIT07 .87 4T DPOOT 0 g4I, TR -
.ozoT: L0t LOLAAT L0148D LCLAPE L018082 01729 §01303 (02777 L0217F [ABTR T AFY,Y LR prerc pvTen fl08 RS
R S D £5301 L0130 L0150% LPIBED 01092 (DP1%3D ~GPDP2 .02+ TAsaTa L4 4 LABmAs LfAmrA Lms-me oimms afgoan o
AT LET SOETED LC1093 L01E2T 01031 L0)5F7 %9077 LBFIIT VTN L02a1T (o7T0% (o020t T 20700 §TTTg ,plegd iTIropto-
T R T LPIE2Y LDIGIT ATRTNT O AITATR JDLCAR L0709 L6277 L0TCONT L07IBT L5PTIN L0371 ATEST (artea avc LTl -
-~ FLT LA LOLTTT S0ETIR 05700 ¢2'T 23 02938 ,9"?' PR S B b DA S LLEFELS TGS L0597 R
L Jarsr LCITIR 0L 5T L0i822 01734 02110 ,07322 24%] ,a®%298 qaT792a 2T 2ntT) QTR o7t Aalfrn ~IL.Tt .
L e Z31C1T S5185T LQi0R] L0197 L0530 L0270 (A7 Ta7754 ananT gecapn _ptq. 7 _anpen _soeca LT T PR
o RN L3tz LBTERT 03T _CUAL Lfteel a2t ptTa  aswoa mssan Tmana Lanate leneen Jenses Tecsea Dol oe genLTT o
- o-- _mgto N s . T T oo T, L .TTIOT JAnAs AT T3 Let2mA presT ss as meang R
()(](){}<)E; -~ 07N 1nfn-~ LARans bl laial e T . - -z PR Y I Ak L S s B T Dot P PTT RS -
.~ R R T i TRkl S P T T T U k- o B Tl SR § SR PuiadT -
- - e P b o - St eTTTTT NI LR TTT LTI 0T LRI LI L 3ILTT L 04F5) RELPR
PN A0 a03 SATTTTLORAAG ANATY GADTET ANTAT (ARRTTNTAAT L ATTAY LATA0T 0T, AT .Oa 1,701 L540TR e0R B2 ¢
- :‘nn? .na'—’ﬁ'.'! ,_3- i,‘ PialideYubed '534-\5_ .3:\—-"9_‘ r‘-‘-o-‘-n'-r\f‘“ NADTT S AT em R - o q:-::-r\ :, - _amnam - oA o

P S S S aY O .t .



- " _"‘
o Srar e . ~s s gt —_ -
] _ . .
} PoVILAT COWPEL . Blen A X1 - - -
‘PONTOF COTh ' ' Coe T S P O S
} I t - A - : :
SRS S —
i . . )
Pt i 144 oo [ A P { S v
- - - - - = -
i B o= —i =l T
s Ol Lo . T
= 1 DI i f" oo o [ Ry ] [
T Aty A T { zal
s hal = = - £
- - e T -
ne i £ - ) ey
- i F o - . - - . S N
i | - L
- . ! -
'."—'.- : fro t - . ~ - 4
——— —————— =~ Ae D
p ! I i [
sTA BT 7 =T N - . el
o i %
I T T - . - oo <270
Lies, 2ol oo~ - [ -
Vib | et L 2,5,

P+l ain

i
PIA) g0 &, |- e T e = fl L '
PIOf o~ O T RA JIak S B A5

P14 ag 00 -

2 ,
1PT424 oz o3 - TA% LTI - 7 ERERTEE
mn] 920 ' y

P14y ¢ T : — - = = : ' - ’l 2 g5

PIAS | G5 : — : V4 E

?1%] 5500 . ' - ﬂ — ‘ —— _Edo&d

?iiF] o 2%

FI48

PIM 90
PI20Y 4¢ '2

ety . |17

IPig2f o¢ 20 ' - A
p123| v- vz —— ’ S {oponz

P124] v © - ' — 1 L - s
- * [ ¥ )

2r1] = ; — —= pRex
P26 € - i :

| SR S
N e -~ _ *

o U N
e i e

| ; s —
R _ l
‘ r ""“Jf:z"—“ . L_-.,._- = I T TR -

000

.
N iy A
|
L}

219

i
LY

LN}
T
Ll

[y
o

']
1¥]

[—

L.L_L_.L_ (AN T P

\‘l



——-

PRLOETC

ASBUNTS =28 7 Y g el e CeT o tugkiex oz hr groviiavie
po—r — [—
= T i 0 Thm/ e, T - - - - Sl
' ILTSTRRII T Fladaz LAERGUIAVC. OmD DT
ORI ISRARAE T UTETIAT] et VAL fLimptaoTaRAGH
L 12700 S - g 2 L —
: - A . oA - ¥
.i C. - - o ) "”# P 3 N _ -
! : "3 FE PR g.7- T m oI
| r £n: LY VA LY (e -
— AL S S e D
- T i, =8 - i ree ‘= b
. i T T S -
i . cay - . : ~- -
i ¢ - col 00" /hr ST i 3,2
z LA B DO I ' 5/?,54. Folse . T
i .' . o ool
'.2 ; /:’J = | ?q’ {; ’f:’; oy . ( {Gi fo -
4 ' - | 152 02 qo 57 1 NG Chr )80 Sl
i - fZ: < ,‘{,D[ ; I'vu- b" - - - AT ; i7.
2 J4o © | oo 2p [ /9097 | (&L oer Jo 2~
P = o e -
ol - o .~ ; ! d - -
g 162.¢ lag, 2z 10050 " 6.9 & 0.8C & 4Z 4

° | /#D.0 og.00 | 10070 | 1eo 1 onen 0 oznlt

o | roo0 apo_ | oo o | ) LT neT r59”

J1 2500 qg.3° | w040 | V6D 0 L ED 1 zeor

2 - - lg3zgelssto {woio | )0 | of s 7

12| zaes ag.¢s | 79.50 | 0.2z | 0.80 L0

]z 760 986! 99,20 | 0.58 0.e0 | tL20

4 280 98,54 (/00,00 | 1,45 | pg0 | Jb.l¢

]z 00 99,41 1100.69 | 2 1. 0.0 | 2p s

6 | 370 @41 | wod | 220 | oz | o on
J2 | i .32 0030 | /95 | bwr 1 o2zse
M £4 9.2 j00 20 [ 1o 1o 0§ i
jo 280 92,32 @ 90 ; |58 0 zT 7 i
z! 395 98,14 | 93,30 1 JIT | 0%D Zics
oL ecs 9802 | w075 | 660 . 8.83  jiC :
Zr f1n , | 99,01 9200 - 055 | 413 j2.50
3 - . iaaz6| 4t00 | 9910 } 110 ¢ 50 16,64 !
2% | za- a1,22 | 2220 | 1.4l ¢ 2|

. oz e 9232 | @055 7T gt L

| 27 | & 93,68 {9r.c0 L pee [ po 1 4e3s
; T EEEErE

000,‘50 Tyo.me




S8UNTC

a

-4

1 !
. ) 0 NI Q <>
33 BEYE BN} it . P R P Il SR X LR S I SRV AN Mo NI Ay A I <
s e lajelnldln Uy at sl vl b algl s SR IS el o IRV B B B R B
M - . - T NN & . ' =t d o W A ' - [P i Y . - < .
5% « e Csooyea by L vl 3 LT W a, (Y T O < L5 T 1 - b AN W
CEET I AN I S T I I r/,_; — N e o e, - oy | | M ) V| wg 1 gt BN R (CT B
> 2 o N
S -
oyl " - - - - - - i |-J B
_.& . 48
,..H.._w —:u.. \ v (S L . v, “ 9...;\. M..” L O n.\,... (- (- nV( 0:.;» -.Vru Of.l v p/.l wvr.\ o e | o - d..!._. cn ..‘\.(\ M\r.. F.-_\U
Du... = S TR SR DN R < L N Al sl ey D S | o | oy O] s ol es] gl s O = e
ST _ =
- - - - —_— ———— — J— — e Jp— ——— —— [ P . - 0
" - ﬂ—
...M ,..“ Ly [NV BN | " el oW A L L. ~4 ey 0 O | oL wy 6] O N Oy (G ' Lo | w7 O - 3
£ .._,_. NS BN B A ' T B Lt ol R ] B oy o] © TLTT IRV I PN ) A I e BT B Bl N Y Y
] A S e B A Tt e B SN (N B S BN Y SO BN S B S B I B RN e B B =g I
MR TR S N TV )l el o slol o0l o] &0 Of O
T N Y TR P N U N <Y ool ol S ofja] o w | n _ Of o] tv|™ 1 QlOojo [ | =] @) |
: ~ N . " N : . . 4
Vi Sl e b " ' Lo o~ | @ ™ M,vu m.. .0” ' o g | e VW S ] i ™ A ) i ™ D o & i '
ol o 4 * ¢ \ \ ot Q o o &= - | W - Lo o [\ o a~| 6.l o a 3 Lo B —
" . > )
" . . = - - e —— eyttt - e T - -
n..d ,...w ~ ﬂ —_ ¢ o o {
Of L R \ Vo : Wyl =y | nw| ¢al e ~ | |0 _ G oo b '
71 IR IRTR RO SO O I BV IRGT IR 3 I I IR R I IS R N AN e B B I B I BN
2 . Y - - - . - - ~ - .
T Y Y I s | ¢ S I RN I B BT s o 0] ol .a NEY R ES N 5 : y oL ' BTN R LR B
o njo oy olo] oIS Plo]le| F SRS o & 2 &gl Sla)] ||
— 3 4
f ]
..m -1 __..\.uj.
i x <
2 <y N
N o Ly . O
R _ - - —— —_— - P e — - + —
1 T
.‘_.,,
! . . ! - b !
. R S LN ¢y Dl o . Ol o ol ol ol O © o vt O] 6y © .
Bl s o & of s [ ) el % N NI &l o8| & 9| «w| | & &) r| 2 & | ¢ |
b LIV R f . : Ao ‘o n | on b CR TS B T L Bl B -0 & ¢ o .MJ_ i
(af  oh _
a\h ’ T T _-l B T ) T - !
o1
] . N
.n;.._ i Nhat %) X EI LN Wl Ll 0 1 '\ [ — <y ‘ - ) .0 | -\ N s
mm TS N e N RN S I val gt o wul el valb ey w w |« < ..n“ .A_-... - H. M\ mwr. quu Wyl o} Wl o
]
—_— e - —— 1
Hd
. N ok
. N




FROJEL

38S8UNTC
S—
- gTLnTT: - 1" TURF janaclRs IVOLULLD DT
- omypro - S Tt L. .- Sy ovgmw - h e -
P.I [ESTrC < L 3 o T sV e VI i Bs o uvnaD)
i_“_ i.-'rx'._
— - -
— — - P R
r- 5o 7 . ok
-— P [
' HE ] bt —_—— - - ~ - - - 1 g -7
- Eo P DAY, A s -, - LA
- LS
o, I
—_ ;o1 Ar F . - - ~ - - ¢
- ; /"ﬁv’ T T ‘fl’ L - — ST . -
! _ - _ —
. < ST s 2, ~ - M - . o
> - PR - B
I - AN SUINS. c- AN s Lz LT s
~ o e - e r. L - v R
. ol Ty - o no e - (T
2 Lo Ue oL, - 76 -0 A - i
H o | -
i LS . - - Ps -
booA i PR, L og ]l o, ir noo. b,- iho =
] e - 1 3 e
‘r Y Te R | - — O : - pe
o~ v o4l 1 95 0% 96.9¢ C°as L.” i 20
i
- i ~ s - ; ! 5D -
6 Y2600 | 92,90 1 2¢.2¢ } 170 0= ‘g

: [ ’?;{"3 s Z z . - P :
/ - .l h -’-HD..-: Gs 29 a7 “0 i . (f?:‘ : 37 Z s .
r * PP i , | o - ; , -~ . - .
.u il { - ‘O o D; t lo.A\. H _ - - =
—+ > ' ;
o 00 O - 2o oAm e . - -
o\ [ 400 O azs; | %e.t¢ 1Ty - g1

(=
o~
Ny
L)
L0
o
-
L~ )
BN
0
Lo
-0
o™~
o
<
fue
S
2
-]
1
1
<

<3
vy
™)
L]
™

b~ 240 - e | 46,50 | 160 |

o
Lws )
I
(43
T
*.

b J 260,0 asen | 46.50 | !
3

L}

o]

Ty
S|
oy

© 113800 529p | d6.60 | L

o
>
(R
™y
1)
~
s |

70 ] 409,5 62on | 46,60 | !

Ny
LI
B
'-u
[£1]
uh
_h
-0
<
-5
L
-+~
D
P
()
=D (O
L
ta
o
0N
F\l

[ |
Ty

a jA40.0 | az o= oy 10 1Pl - 2C 54

p—

g
L2
ot
»
o
o
.
e
-
o
£
o~
o
-~
L
e
L}
o
™y
ey

7é& b 1820,0 430 | af.pn _! inz oo jcoz
g | 15235,48| 44,80 | oz e0 | il "z s

~d
13
-~
2
<
o
.p..
41
~
[w ]
Wy
Q
o
%)
AN
o
vt
.
W
tod

-%]
ey
'
T
)
L&)
v )
P~
)
|~
o
e n
1)
L%}
e
-
p’
T
(L
Sy
Pvan,
N
-
4

4
™
I'J‘
0
[+
o)
2
[ 2%
o™
-4}
L]
L
(=]
D
Yao
[FA)
[
S
1
LT
G~
(W
o

T : : :
1 P . o, - H - i -
do o PELEL sl A L

L _ i

000007 44




[T
IO PR

1850NTC

f P2XICTRNCI g
. P.T  memnlic T T T Tt e
! - . | o eyt S fagada o - Y elals AR O &
1 el T . STyt H - T oy
' A ' m i aee TP 2 P
- . R Fa - P -~ - - - =
: £. cive €L Lt B ,el Z.,€%2
| (e - ;=2 e . & . - PR
[ : -~ bosDd C_“'" padied fe Lo {.- (A e BT
P —_ — o - s [ - A Fo7 A SO
/L 5., 50 4 T F.ev ! RO
: lals - A o ~ EEPar 3 ow —
Do £80 C 04 sy  OE EC T ¢ £
- s - - - A Z
— me - 7 - T E oo i oL
e . -
AIAE acze  faer 6T 0.5
: | 1720 5 | Gz =~ 6o - nl ) 70
i
- i ~ AA - ' s .- : PR Iy r c
g- A o /- be /.7
I‘ - ! !| G - i a= ' T2 { ) ;{.
g? f 15 é:)r H i _-4‘9:_ *~ pD : - -
! : -
i - I - - [+K -« - 4’7 r - .;,,
ge 1780.C | g30: | °T 4 o« [4e 5 707,

83,95

1 P00

a3, 3¢

JRZ0. 0

93.6°

}1%40.0

93,57

p.9¢

/8600

9332

0.8%

18%0.0

13,14

PP

0 4&

’wo’o

92,96

1z

14200

1920,0

97 33

s

N j2.58
0. ji #<
03 | 4z

| g jeer

/940,0

9Z,64

B

]969.3

-y
b
I
| LN,

aqu

-5
LT
~)

{_\s

105

D
™
™y
ey

e bkt F s e ity

j0!

-5
™
.
Ly

10%

Z 040

“
AN
<D

Jo:

| )80
20005

{ Z 0202
7 040.5

| 7 0500

XN
o
tn

Jof

|

21.30

-

jo<

91,56

.- i e 27
o gt i

Joé

jo?

Jov

94!

91,2-

9'!}:’

.- 9.5
- “ o 4t

000058 425




[
i -

SR

ASSUNT.

-RGURS [UOLML DE

| P.I IDETRCRE SUNT oo BT Vile  123CLVRCAO
7 AT L mr st 3 T b
fhw —- st e T W et e o
: - L B R Lo, ¢ R o .- /
L 172 5 oz D i/, g
e Az - e, 8- A 14,2¢
;: l’,l‘ :; - guég T = —-é C - {"u::'}-"
4o - eI L - ;4 - ze L
] o T T o
T 2o e - ; i =
/- TIro. 4,2 ¢ crT ¢ o -
['T  rioec Sg.0c i c o p 2 LT L&l
1 4 Y3060 9007 1 ocjpen 2 B jo 4
i | e T/ -
| .
(16 | 7228y egr L Biio L L IT 0 z ot
: _
- - 1 ' - -
1= | 23240 Qoox F & 7T 1,70 i J0.1E
t i R -—
HE } Z 3600 | w.2. | el ! fzE re 1917
o ' o
O A oo | eynn LIS [ fo LC
T ; -
| ; - _ 2 . P
i /23 2 4o ' 2.2 ) 40 ! j,.f-: f R -
)2l 2 €200 ey aise | j4g 5 - /265

12

a9,0:

ey

122 | 24800 10,05 9, %0 | J,45 (e 20,57
/€ - - 24690 %005 | 91,45 | /.39 G2 e
! J24 | z4ro.0 aoos | 9y 4r | J4p ot g -2
| 25 | 28000 ooo: | 2140 | 136 | p= 19,33
| 126 | 25209 w0z |"eyd0 | g7 1 g i

147 | 2420 80,07 2120 } 2% oo /YT .

I 12f i:ﬁ;’f’oji 90.0/ | 125 i ) E: . oatT 1T T2

16 : — - i£5?3,0 30.00 | 31,00 | lio 1 ¢+ . .90
12° z 5!’3,3; P > F e, 0 Rele ¢ c g5

A | 7600.0 | gron oy s ( fe “: :

/3]

2z L7 oo | 7o x 7 !
O : v 5e  Leges 4ol R Y S '.
I » 5z [ o.8° L !




-~ PR AT I bl —— e aaey -
N T PSRN C LTI VEN B VI B
- e
T . L. T T T T e e - R LR i ey v e r
P- ik . Teowd . Tt Ao N »‘J—'f‘-:'mf‘.j.,:)%..;"x-;;, '.Oaw
n ) .
e . | s

o ‘- - - PE L Us

LA wp sl : e g s E I
gz e e = 1é.¢
Lel-T re - i - rn €
R S
S Al
89, e e N . Ior

Fom,
\ki
by
L%

)

- - - - ~
oD ot - + - ;-
& o= LS s i -
- ' - ——
. PRI i - -
?- 4— & e _ & - . i T

¥
i

- - ! - - oY e,
Po e i & =g lie- r - _FF Ry
b ey a - == s - i nm -, .
0 L ! !,bz i [ zo- - 3
G o -~ ! lEr ~ - j 4 er
? o i Lo S Y L
- t -
- H : ~ s = - ™
2 ou Gpda | ) 4z - R

AL 0,0 .30 P - /8,491

£% 0o 790 | 0,90 | O*F /5.4t J

£% 00 P°.33 g8 ¢ 0~ : Jr.ecs

r9.00 €930 0,70 T~ /A

Fooo | po 0 0,99 b2

L)
i
N
o
=

oo 90.'0 /1}0

4

38490 fo

L]
"“
-
LY
=
ti
t
~
(WX
"

[

228; | ap2= | JRe o JE 6

296 qp.2c | }Z: Lo i, 5

5894 | a0sr | (50 7z <!

£8,92 q0,4c | 4¢ rlo . zb =]

88,91 | as.2c R /5,

g890 | vac |2 rz o g3 e

$%€.90 !50,,5 IRA ST ¢ &=

22, 9¢ g0 2L | 1AL .1 17 e

2¢.9%c |- 96,10 [ 2¢ P T

gt.al g & ¢oe o e




- T B i e N
—em A - e - LIPS A for ol (NG T
P R LY ) -
A - = T T L , -
i d s e I = - vl . . Y-
~ Me =~ " . - =T
oAl R . .
e - et - : .
1&. TS - oo = it
. R - . = R v *
fe E = ¥ bioGL R .
[ A — ey —— ——— e e —— ———— t— ——
r
e - Rl ViR - o= % T i
B ~ 1 -~ - -
- - 1 - L.
_ SRR L S N
- - . - -
- e oA A -
fo- —-r- Lo, e i

J= e ' S :
1= RN 6 - Ll E

/= S 3% £ (e - AN
-- . i .
AN [ SEES e - 1S3 L l

4z 27 J.4c b :*

S
“+d
1
[N}
x:"
Z
c
et
:
oo
-
)
o

I3 2 o6, ¢ 3837 9, I 235 | ’

1 2 520w 28,77 96,80 2.0¢ i or |

17 s BE.32 90, O hz¢ P

ns YT BRI £98° 1.1z S

|- i e E -

KELE SN 8% 3o l i 48 (AL

130

Y]

>y

. - Tees o | 8570 4 ggs. ¢ tre :

' i . .
]Y{. [ ':ul’.‘.: C. ! fra;\;._,: ‘I ¥O .5 : "2‘ G.:

/% N 88.2%  f sae. 1 fy P !

L e

5= N 8334 | i vt ST

b

- | .z 5 .
T i bol PoeIr . . !
!

000061



ASBUNTC
! e U L . bLTUms 1oRnGURa VoL DE
] Pt e P A TRIN _ T e

P.I JEETLOAS T U e T AP | Se PN T
: &2, ito. - i T :

5 . i i - -

> 7 : _ _ - c - , ) . i a =T
! gov - - . &U":r s-:__ i - }'A t‘
N Tkl 1o 2 P . iw Dl

PR Z je o

P-T S £" PosT " 7e It
t. by be -~ BRI 3¢ z 2
! B gL s o - z1=
| ,_ T o T T - o

T 56,27 . 3 . =

| saese . Cosede 4 .1 de s 4s

i : , | D).

A T g _ (T AR IRCE 19, (%
! T -

- G boget o e -
. H i R e =-

2z - - SCAL T T S A S B v 7

260 dovc, 0 86,0t 21,20 K - 3. re !

Ly

gL’ dJors of F €6,0° g1/ 're

7¢” | 40400 86.0F 8690 7% S B R & # 7 !
i

2ez 4 060,0 36,07 26.80 0,72 Poore j 1673

o lzosco 86,0¢ 8672 pex b e

20n 4100 ¢ 8e.05 1% 034 b : 8.5 F
; !

i . -
26- oo | ®6.0¢ £61° A1 R . 167t

[y

SRR | gecé 1 oecs 0T N Y !

(_""\
et
T

M

| 86.c  § ges.

ty
1
-
A
J
v
L

2z e gpme ! . ogec ogan 0 onpY S 14,3

Lt i

™

; : ; - -~ . 5
7Lt bonz o | A6TZ I§7.0¢C A " - o2 5t [
L]

— oo~ I 42157, eent | og3ze b7 - - 1z.30

3%4,0°

|
i
[§
IS = =

i i =
1 _ T o ——
1 ' _ — \
: ; . ' i : ! FIvFRYY-1Y '7 Q
: i ! ! \ Ko ! ?G‘l bo
| ; : R

H : 1 ' . y !

~by o ' . i
: ok

<
L]
©
48
er
"\ )
0
o
* e

%

j_—* Veeaer mfwaa £6- ) lf?r !5)13?’" .:40,{1,

v

T N= LRy 050082



2.6. MEMORIA DE CALCULOS DAS CAIXAS
DE PASSAGEM

000063




Pt § v

’N.." P ~ i NV S _ - S

- - Se s VEATSID L.t REAYEL KRG -22) 1 V- k'vh:r—ﬁu:

Y e S €« A S, 344

_ el e
02 ], 4c NG ERE I |

- i

_ o Nl 1 854 N

~ 02 ) 4 ZGe S St

-~ DI /7L Fres st L J, T4

- 06 12 Y ipE & USRS

T ) & 7,557 Loge REE

T e J ve 7 550 TR YR

_ o e L.5se4 a4 o 3 i

- lo 110 1 584 YA B -3‘*“'

- Y] i JO J S i pLa S FeL ’

I /.28 172¢8 A A 46&

BN /20 1,728 PRT1S -

Y / 4o 206 o LRYE | 3 :

a5 4o , . 2.006 L3ie [ oasrr
/% /.10 1,584 4, 036 yped

- $3 120 L?ZS o 1,428 [ %Ec !

/ 60

e — ——_—— ———— ———

"
IRV
L
L5
Do
1.2

[T

A NTafy e e r———

R R 1
PG F1lES i
I Al SV R, 3
1 1 . '3 '
bote 1 4,844
: {
52 <, 2dé




VoLumE De e 524 ve$ A

- Z - YPLUME Gsavnczb
- A - = g
- 144 x

+
i /# .
It A £ HACHULIMG, ALTVRA
Vovme Lecrerro v Vv
- oE < = € — . Tuie
7
/ fogo
- ua
Ve - V ese v
VR-‘- A = C

T = ALr PUCIUSIL DK

e -_— -—

; C; ALT'UM

_ z = votume
ot TR%C

000069
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BSTIIATIVA DL cUsTOs: AL - S/rio CALCULADO: DATA  / / PAGINA

# ammpan ! - P - 13 - C-"_ e
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'__________l’ C"':R.U’L_O.} __ e N
;1_3»1;!& Lonacho DE OprA_ DESMATADA & PiRuer=ApA A_cApA 20 METROS Km | 0,19 27,82 2,18
+ 30! ESCAVALAD _MANUAL €M MATERJAL _DE 1% Carseorja m3 | A7R30 2,33 482 ,2¢
150 ’~eRRO _cOMPICTADD MANVALMENTE, COM _APROVE IFAMENTO DO MmATER/AL Escavave, | am® | 22551 /.18 265,77
‘,20 BuanTicicACAD DO siFAp vb - - 23553,82
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| s . CUSTOS
SrrTnas 4 i o~ O JT . .
LTER DISCRIUINACAH \ HHD - QUANT . e ieTo Tices)| TomL (Wersy,
3.0 i EscavAcAD MANVAL BN _OBRA _iSOLADA, €M _MATERIAL _DE. 12 CRTEGoRiA , ATE |- )
) 1,5 METRO0 DE  PROFUNDIPADE. m> | 32,63 2, %2 88,35
5.0 ATERRD COMPACTADD MANUALMENTE, COM  ADROVEITAMENTO DO MATERIAL €5~ )
. | |
CAVADO, _MEDLIpg WO _ATERRO. - md | 16,38 /. /8 19,32
1.0 Concrer) simpes b6 3buke (Traco 1:3), com FPopma DE pmc- '™t m3 .48 58,04 330, 00
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4.0 1 TvBO _DE _CONCRETO SIMPLES, CENTRIFUGAD) COM__ADITIVO 1M PERME ARY '~ ~ ' -l
rE€s PARM_PN =200,  , 1WCLVINDD EORNECIMENTO € TRANSPORTE np 0824, a | 3 09250 3,48 | 53 245,07
2.0 | TvBY DE _CONCRETC SIMPLES, CENTRIFVGADO COM  ADITIVD JMPERMEABILIZANTE,
I PARA IV = A0Omm, INCLUINDO FORNECIMENTO & TRASPORTE NA DBRA, m | ) 09250 23,55 25 128.3:
/3.0 | decagcAo  TopceeATFicA L Km 4,20 2%.82| 116,12
3.0 EscAvATio manuvaAL m3 | 3899.60 2,32 | J0-606,91
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ESTIMATIVA DE CUSTOS: B/ - 03243 DE_ DESCARGA wiA ApuToRA CALCULADO: DATA __/ [/ ___ PAGINA
| {TEM DISCRIMINACKDOD , UND. | QUANT, [mrr SUST03
'30 ESCAVACAG MANUBL €M MATERIAL € 12 CATEGOR/ A w® 4,28 232 /), 64
i}S 0 Compacracio  Manua a3 7.68 0,23 1,41 !
| /60 Anel pE CONCRETO  ARMADD, IMDERMEADILIZADO, DARA DN = S0Omm M 12,00 37.9% 455!1@#;
; 110 Ang: be cowcpero anmApo, Comd EuNpn £ IM PERMEARS LIZAGAL __ ~ARA DN: Ml \
S com 05 METRoS ma | 200 | 3235 | 393,00
Eﬁﬂ,m_.ﬁrﬁg BO _OMPALTADE MAMUALMENTE COM APROVEITAMENTO DO MATERIAL &5~ j T
! CAYAT ~ a3 3,496 1 ), 38 " 4,08 E
Epl& TUB0 pe ConCRETO  SIMPLES CENTRIEUEABD cpm 4SS mETRol De cOMPRIMENTO) ?
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: - i Tuges. PE TPV E 0QuT20 &M (ONCRETO SIMPLES iy 240 1 &89p|  e%5z8°

- Regisre ) DE GAVETA, Gm__BRONZE, Com POSCA prTEmRmA BNT ISOmm lod | 240 368,90 | 8 853¢€C
. T'uBg. pe  PVC, P4 Coni. POMITA (1SR & PONIA cOM_ APAPTADOR LoScAdltl . i} -
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|Tren DISCRIMINACADO UND. ; QUANT. |77 1RT0 (NC2S)| TOTAL (NC25)
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A Locacay  TopoouEiCA . Km 4,35 23 382 37,5%
!
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i PROJETO: N readi AGQOSOLDS
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; ¢/ 08§ mernos ud 200 | J284 J54,08
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PROJETO: N ITERQ) AGROSOLOS
L3TILLTIVA DE CUS™0OS: 0824 DE DESCMRLA DAS MARACHAS CALCULADO: __pbata___ [/ / PAGINA
iee L h DISCRIMINVACAO N |[lli?h _QiliNT' UNITARTO c(N:éig)TOTSCL\L (Ncz8y
! _ 7o 2 - com PASSA6EM_ S I _
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ANEL DE Conee€TD AnMADD, cf PUNDO € IMPERMEARILIZACAD para DN = 400 mm
¢cora (5 rMETRDS od 5.0 ) 2,84 64,20
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_ReolsTRO _PE _GMVETA €M _BRONZE COM  ROSCA (INTERNA DNz 150 mm ud 5,0 346p, 70 )84‘1,?_@‘5
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Tupo LSye pE__PVC R(mIDD _COM__SONTA DN = [SOmwmw cOm 4,0 METRD ud 80 1), 96 15, 4" |
_ _Joewo _40° _pALA DN = 150 mm vd 8,0 3,62 Q52,0
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FOLHA

PROJETO: NITEROI

|
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ASSUNTO: CUSTO BNITARIO
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—

QUANT
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