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1 INTRODUCAO
Esta Memoéria de Calculo tem por objetivo a Adequacgdo do Projeto Executivo da
Barragem do rio Jaguari Mirim no Municipio de S&o Jo&o da Boa Vista, Sao Paulo.

2 REFERENCIAS

ASSOCIACAO BRASILEIRA DE NORMAS TECNICAS. NBR6118-2014

Projeto de estruturas de concreto - Procedimento.

ASSOCIACAO BRASILEIRA DE NORMAS TECNICAS. NBR 06120 - 1980

Cargas para o célculo de estruturas

ASSOCIACAO BRASILEIRA DE NORMAS TECNICAS. NBR 8681: aces e

seguranca nas estruturas: procedimento

ASSOCIACAO BRASILEIRA DE NORMAS TECNICAS. NBR 07188 - 2013 -

Carga movel em ponte rodoviaria e passarela de pede  stre

ASSOCIACAO BRASILEIRA DE NORMAS TECNICAS. NBR 07187 - 2003 -

Projeto e execucéo de pontes de concreto armado e p  rotendido.

ASSOCIACAO BRASILEIRA DE NORMAS TECNICAS. NBR 09062 - 2006 -

Projeto e execucéo de estruturas de concreto pré-mo  Idado



PONTE
3.1 GEOMETRIA DA ESTRUTURA
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Figura 1: Geometria da Estrutura



3.2 ROTEIRO DE CARREGAMENTO PARA AS LAJES DA PONTE

3.2.1

3.2.2

3.2.3

Carga permanente

pp laje = 0,26x2,5 = 0,65 tf/m2

pavimentacao = 0,10x2,2 = 0,22 tf/m2

gradil e guarda-rodas = 0,015+0,18125x2,5 = 0,47 tf/m

Carga Movel

Combinacdo de TB45 multiplicados por ¢'

q=0,50 x ¢' tf/m2

Valor de ¢'

¢'=CIVxCIA
CIV=1+1,06x(20/(Liv+50)) = 1,34
com Liv=13,25m

CIA=1,25

¢'=1,67



3.3 ROTEIRO DE CARREGAMENTO PARA AS VIGAS DA PONTE

3.3.1 Primeira Fase
S0 peso proprio das vigas longitudinais com resisténcia, peso das
transversinas sem resisténcia, peso proprio das lajes sem resisténcia e
sobrecarga de obra de 0,50 tf/m?;

3.3.2 Segunda Fase ()

pavimentacao, gradil e guarda rodas e distribuida de 0,50x ¢';

3.3.3 Segunda Fase (ll)

Combinagéo de TB45 multiplicados por ¢';

3.3.4 Valor de ¢'

$'=CIVxCIA
CIV=1+1,06x(20/(Liv+50)) = 1,34
com Liv=13,25m

CIA=1,25

¢’ =1,67



3.4 DIMENSIONAMENTO E DETALHAMENTO

3.4.1 Lajes da Ponte
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Processando-se com as vigas totalmente apoiadas temos:

a) Com pp laje=0,26*2,5=0,65tf/m?
Pavimenta¢do=0,1*2,2=0,22 tf/m?
Gradil+guarda rodas=0,47 tf/m

Mx= 0,095 tf.m/m
Xx= 0,167 tf.m/m

b) Com sobrecarga = $x0,50=1,67x0,5=0,835 tf/m?
Mx= 0,080 tf.m/m
Xx= 0,253 tf.m/m

c) TB45 => P=¢xP=1,67x7,5== 12,525tf

Mx= 3,056 tf.m/m
Xx= 2,472 tf.m/m
d) Soma Mx= 3,231 tf.m/m
Xx= 2,892 tf.m/m

13



e) Com pp laje=0,26*2,5=0,65tf/m?
Pavimentac¢do=0,1*2,2=0,22 tf/m?
Gradil+guarda rodas=0,47 tf/m

My= 0,130 tf.m/m
My= 0,128 tf.m/m
My= 0,137 tf.m/m
My= 0,101 tf.m/m
Xy= 0,247 tf.m/m
Xy= 0,254 tf.m/m
Xy= 0,231 tf.m/m
Xy= 0,336 tf.m/m

f) Com sobrecarga = ¢$x0,50=1,67x0,5=0,835 tf/m?

My= 0,226 tf.m/m
My= 0,229 tf.m/m
My= 0,225 tf.m/m
My= 0,256 tf.m/m
Xy= 0,318 tf.m/m
Xy= 0,315 tf.m/m
Xy= 0,332 tf.m/m
Xy= 0,134 tf.m/m

g) TB45 => P=¢xP=1,67x7,5== 12,525tf

My= 3,758 tf.m/m
My= 2,939 tf.m/m
My= 3,440 tf.m/m
My= 3,457 tf.m/m
Xy= 2,739 tf.m/m
Xy= 2,856 tf.m/m
Xy= 2,839 tf.m/m
Xy= 1,587 tf.m/m
h) Soma My= 4,114 tf.m/m
My= 3,296 tf.m/m
My= 3,802 tf.m/m
My= 3,814 tf.m/m
Xy= 3,304 tf.m/m
Xy= 3,424 tf.m/m
Xy= 3,402 tf.m/m
Xy= 2,057 tf.m/m
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3.4.2 Vigas da Ponte
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3.4.3 Aparelhos de Apoio

PL Ry ka B Re Re

LTI

Moye A2
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Calculos da nova Ponte Jaguarl Mirim.dsy/Plan2

Ry= 125 %
R3= 154 +
Rs= 15,4 +
Ry= 125 =+

= 1L9ED3 +
gy= 229603 4
= 229E-03 +
ipy= 2,29E-03 +

Ry= 125 +
Ra= 154  +
Ra= 15,4 +
Ry= 15,4 +

M= 1,91E03 +
= 2,19E03 +
3= 229E03 +
gu= 229603 +

Carregamento Horizontal
30% TB45
5% da carga distribuida
B
L
namero de vigas

9,2
12,9
132
135

5,76E-04
6,53E-04
7,01E-04
7,24E-04

1,9
2,7
o

1,206-04
1,36E-04
1,46E-04
1,51E-04

H.|m W W

n

Maxima Reacdo
+ 16
+ 167x
* 1,67x
+ 1.67x
Distorgao
+ 1.67x
* 1,67x
+ 167
+ 1.67x

Minima Reacdo
* 1,67x
* 1,67x
- 1.67x
- 1,67x
Distorgio
+ 1,67x
+ 1,67x
+ 1,67
+ 1,67x

22,55 f
748 f

13329 m

13,48 m
&

221
258
244
244

6,84E-04
6,48E-04
4,84E-04
5,02E-04

2 g o0

0,00E+00
0,00E+00
0,D0E+00
0,00E+00

H=
H/viga=

22,55
282

58,607
71,386
69,348
66,748

3,62E-03
4,03E-03
3,80€-03
3,B5E-03

14,4
18,1
18,1
182

2,03E-03
2,43E-03
2,44E-03
2,44E-03

= 5 % 3
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=4
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Calculos da nova Ponte Jaguari MirimdsyPlan2 11

A= 7325875 om' A= 720 A< 720 em? [ S 814  kgffem?
A> 892,315 em® A= 70 A 905 cm® Frnan™ 991  kgffem?
A 866,85  cm’ A= 130 Az 805 em® Opae= 96,3 kgffom?
A= B34,35 cm? Am 720 A< 510 emit g™ 52,7 kgffem?
A 720 (o S 200  kgffem”

cm®
05 om’ ™ 51 kglfem?
A< 905 om? T onin® 51 kghlom®
Az 910 cm? Cpin® 53 kgffem®
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3.4.4 Laje de Aproximacao

13-LAJE DE APROXIMAQ
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4 LAJE DE FUNDO E PILARES

4.1 Laje de Fundo do Vertedouro

VER TE€do0 RI

A Feso -f’ﬁf’“ o

. I’n,.f-i.#!’l

X (f0 4 2,9/273°°

LpgysFox GBS

oo

= gé?

(6,90 + 5.90//2 ¥ 2,37 = £,9%

{190 x 2,37 ef?'-,;;f)
5'55#_5:0//3 =%
o x £9 = 1500
040 x 40 = Sé0
qsﬂ-f 1[5&.!&5 - 434;3
L 280
'Ef 1,0 x 258 =
—Z 5%
é‘i tox Zo o Tl
dox 24Py = 52
» 85 - 37
2{3;6 x —g..'ﬁ' ” -f‘
650 x g =G
ppo x k2 = §7¢
sS0 v ) I = 438
o, 5O 7,55 x95 = 9,39
25! % 30 =453
£ 19,09

pre
£25 ¥ 1525 @
45z { 2& 20 @
245 & g 3
3,09 cer 3
435 & 280 D
- gps r+ 234 2D
~gz21 € 8°7 @
_ 5 ™~ 25D |®
IIE N,
o
&4, x5 € G0 ®
2,97 & LI7 @
_ 30 i+ g @
4 AL iz
g#3s € 247 7z
on £ 4w P
psmr 230 E:@iﬂi-:_—_??ﬁ‘
ov ¥ (3

54



.Ir,g

Volume d, (oucato ——

Peso = 9729Przso - 323 i

Mometto devrde oo Perso

M= (3,04 -2%27 ) x 3F = j08, T e €2

— PouTE
MPF i {?’f: 2w 725 = 31*,/;"7‘ <7

Mse = 530 x L28< /1"?‘, & &

Mrppe =512 x ¢pr = S8, W

"f/ porte = B {2 223,29 5 # BATEY
eprRr.)

TENLOES
I Jommke P fpoore Deicabl
P= 327 )5+ /2932 = Fo&, #PF

= 106, 93227 = 337,24

rdla té)

. g3 55?/‘*"
s = ‘?ﬂﬁ#e"t 33013 vt _ _o3 t 132
1360 X105 13 5u WS e 2 W%’




56



e |

~aar S

N

s e — — — i

TR !1_«

—aeii

{
o

e e il — el ————

|
=
m
|

rr;m.m._....mhl*

— @i

s Y

e e e (R ...aIJ_.I-||.




ILhwann

sEaNETeR T

T e
_ =

nh-

4 K LMo

—8rL

b L

{ury
SYLOD

—afe

=il

—ERL

=Tl




—— - -

0zl | Zesl
[ e —— T ————— T S

—_— i —— e e e g — ———— — el — e ——— . — e s— Ii

¥ Oxi3

WuHYE ]

Er—— k"
S 1 it
4 |4
&
o
s meraall

_ DotHio3es3 30 sy
vO¥QICN—3%d VIV 1d
I _FOMATON"=3ad

1
!

&
e
|
|
E |



\J ?%Eﬁqaﬂ%
i ooLil “J53 i . i o
.hdr“. C ..um JE.&.DH..TUC .._dm duﬂ

BT o zas

— T

...___\..LN..
mm.. BEL W
I 4

£'596
Hm

052
e e : e s e
- - ./-. -m I . ..omil
N et o
b L
BOOFL il | ,_
[ | OIAIY3d53 53

VOvaIon-3ad yovid




(=N oo om .@,..dw.*.._mmm;ﬁ.uﬂ.wnﬁ
v/ 2800 iaﬂm_ﬂwud«: R

LLe88'SIVOT! =S
o ’! “ToziT” zsal
“oF 7 3

Ty
—

|

g e =11}
T & \GOTSFL . _ : [

&
ﬁ _
VeL9rL

wHHYH
¥ OX1d

091403453 ‘s3a d =
vavOION=-38d vavid bz i ) -
~ ooz T ool iﬁ
e it - — -



-

L o L =
BEL1 13 BEL 1 tH) BBL1 1
I =
BB
' 2
; i
3
h
=]
mﬂ I.w
w ._
1 ﬁ
E
.
|
- > G Y

K

91/2t/22:31va |

00Z:L .= 31¥IS

Z0 o4nopsajiep ep

alo7—11

i




A

BEZ]

A

e

FITIi=98ixg

b

o

BT T AR T,

T

pogil = FWaAs

Z0. odnopsiiep ap alon—| |

——



E 1 “ I HE L
1 1 i |
- - 8 1 T 0
1
EEnn T ' !
! : T |
l L]
AL TS am B 17 1 ! _ -
..... +
b = .nu : .m e _ . - = 22 ul..nm
|nl Il L ! - 1 1 1 1 1 | |

L o
-
e -—l

g1 /z./22:31va gLl = 3Tv0S

70 ocunopaiep ep alpi—1t




F401IANI "BAGD MOAMIZYN SEM0 BA0LHOD XN
TR BT T _ i i T3,
Nﬁ XDl |E T B !_am—:l 1 o
MW MM | _m_ 11 LLLN 1 111 _I
's s dHCH o 8 -+ m. %
og 91 § | IHE._ILTILH_ - | 111 1
os ot e e 0 5 41 U (0 Y e
1 1 1 1§ :F { i n. i | ___.._ | .“ [ - :
R [ AREARVAERRCEET LY LR R
%o o o Y s amsamERILuLEUNEL e
T HE: e b e R
S~ g2 : +;1u£. I_ 8w ¢
MWH m Zoammi i ) 1
.m.ﬂl .m ¢ _.—_ T_._. ¥ &#Iﬂtlﬁr H {
TE- ¥
E0E- £
#li= z
vii—- 1
rEl— Ul
TITINA 3N
N g1/ /T/ ETi31v0 i/ wiguef 151NN 0LV = 3OS
¥ —

X

70 o4nopajiap sp m_c._!_,t




SENDD ANRIIN - SIN0 EN0IN0D N

£

|

F0
—

L4

e e

1

Ssom

e iacisamank;

i

3w R W AD P~ 00
g

s

=g

=i

"",""41._“-

E v oot st wiwo p o o

X

izl eEialva

WL UDE IS LING

70 osnopspisp op &log—|




SAOTIANT ‘BHOD HINDSA [l AVEOYIO SINENDR

LN
o

=g = - @
il ) [..Imnl._
it o
— ; =T
L P
o -, o Pl B L -
= = o, 2 0 = =
! bl 55 N Pl P =
LA LLALLL L LD
¥ e s P 1 ] 1 ] e [ [ [
=
iy
. Rk )
I ETinin,
T T Lt b
| I j - r ”_n_
BERN NN N e n s ah Eumano;
H_ﬁ.!f!z_vi.l Frﬁﬁtrtﬂlﬂﬂﬂ mmﬂﬁ Hﬂmﬂﬂ EWF.HF,E. - W itm..".nﬁfﬂ

- 1= ETRE e e
Gt O

0 CumaiRILE, ap SE- T



. O13ANT "SHOD WONININ (0] MVHEVIO SININON

peasErebNG S5 Re

X = i
=) . gy o
L r
Dl i H K i
m g | ;
: o 1 B g LT RS i Lt
AR 1 L .mm__. iy
L
;

.H”..._....E.t n THT .......z_..ﬂ..

aF”,

o

P DECRELE, YL




IJ0TIANI GWOI MANININ (/.3 SR BNOLNGI AN

fae

a&; £ :
&
1
&

T
A

W
5

T crrogpaiian B0 ahe -1

i

e oy AT -
T A %
] ..,.r.-._..ﬂ.J. ﬂ.’.ﬂﬂln. s

= s o B S B




e g o o e e e b

FJOT1IANT ‘BHOD WIS (e w!r:_.ﬁ_—g....l_l._-

R
ri | O
AR
IR
W
L 13
TEE
=

W

:ﬂﬁﬂ# +

0 Oawspagias gl T




BB | B |8 8|88 8 B8 8 B |88 |88 » 8 &
69'8T [OF'FT | 70°0- | OE'F O6'T |06'Z3|69'8T OL'ST T0'C- Ot 06T |06'ZT|69'8T |OF'FT|T0°0- OF'¢ 06'T 057D
T2'PZ|07'8T | 70°0 | 0T 0Lz |Ov'ST|TZ'PT OZ'vZ TO'0 OT'9 0L |Ov'ST|TZ'vZ|0T'ST|T00 019 0T Ov'sT
TE'PZ (07'8T| 7070 | 09 07 |OP'ST|TE'PT OE'vZ TO0 0Z'9 0L |OP'ST|IEZ|0T'8T|T00 029 0T Ov'ST
04'%Z |02'8T | 070 | OF'9 08’2 |O¥'ST|0L'¥2 09'vZ 0T OF'9 087 OF'ST|0°vZ|0T'8T| 010 OF9 08T OW'sT
82'pZ |02'8T|26°0- | OF'9  08'Z |Ov'ST|8T'PT 09'vZ ZE'0- OV'9 087 |Ov'ST|8Z'vE|0T'ST|ZE'0- O'9 08T OVST
65'SZ |07'8T| 62T | OT'9 0Lz |Op'ST|66'ST OE'vZ 62T O0Z'9 047 |OP'ST|65'SZ|0T'ST|6Z'T 09 0T OV'ST
€20 |OT'ST [€5°27| OT'9 022 |OV'ST|€2'TF OZ'VZ €5°2T 019 027 |Ob'ST|€L'TH|0T'8T |€5°2T 079 012 OF'ST
bT'9E |OV'YT |bY'LT | Oy O6'T |0S'ZT|PT/9E 08T b¥ZT OE'v 06T |0S'ZT|T°9E |O¥'¥T |v¥/LT OF'v 06'T 0S'ZT
oy MW [ MerlAEL L 5w g 35T | XYM MW XelWEL 25 3504 g2 | 35w (T | XelA MIA | XelWEL 25 6 35w T
A w4 # vld Y willd




8.0 8 14818808388 B fodd B 8 (B8R |8 |8
6981 | 0V'¥T | TOD- | OE'Y | 06T |0SZT [69'8T |OV'$T | T0'0- | OE'P | 06T |0SZT|69'ST |OF‘YT | 10'0- | OE'Y | 06T |0STI
1%z o1'et! 1o'0 | o1'9 | o'z |ov'sT|TZ'vZ [OT'8T | TO'0 | 019 | 0L |OP'ST|TZ'vZ|0T'8T| TO'0 | OT'9 | OL'Z |OV'ST
16z lot'eT | T0'0 | 07’9 | 0Lz |ov'ST|TE'YZ |OT'8T| TO'0 | 02'9 | OL'Z |OF'ST|TE¥Z [OT'8T | TO0 | 029 | OL'C |OV'ST
oL'vz | 0Z'8T | OT'0 | ov'o | 08'z |ov'ST|oL'vz |02'8T | OT'D | OF'9 | 082 |OF'ST|0LvZ|0Z'8T | OT°0 | OV'9 | 08'C OY'ST
gz'vz 07’81 | ZE'0- | Ov'9 | 08'z |O¥'ST |82V |0Z'8T | ZE'D- | OV'9 | 08 |OV'ST|8C've |0Z'ST | ZE'D- | OF'Q | 08'C |OV'ST
65'sz |01'8T | 62'T | 02’9 | 0L'Z |OV'ST|6S'SZ|0T'8T | 62'T | 02’9 | OLZ |OV'ST|6S'ST 0T8T | 6Z°T | 029 | OL'C |O¥'ST
€/'TH|0T'8T | €S°LT! OT'9 | OL'Z |OF'ST|€L'TY OT'8T |€S°LT| 0T'9 | OL'C |OV'ST|E€L'TY |OT'ST|€SLT| 01’9 | OLC |OF'ST
YT'OE  OV'YT | ¥Y'LT | OEY | 06'T |0STT[F1°9E OF'YT [v¥'LT | OEv | 06'T |0S'ZT|VI'9E |OV'VT ¥¥'LT| OE'Y | 06T |0SCT
X M KVIAEL x5 ISV e | ISV ET || KWW NIt Wval 25 EERTANEE L L] MiA Xynal x5 ASKd 6T | AW ET
4 V14 ERAIE! avid




$ # # ) 3 3 # $# # 3 $ 3 # # # 3 $ $#
69°8T |OVYT | T00- | OEY | 06T |0S‘CT|69°8T 0L°8T TO0- OEv 06T |0SCT|69'8T |0OV'YT | TO'0- | OEY | 06T |0S'CT
TZ'vC|0T'8T| TO'0 | O0T'9 | 0L'C |OV'ST|TC'PC OC'YC TO'0 OT9 0LC |OV'ST|TC'PT|0T'ST| TO0 | OT'9 | OLC |OV'ST
TEYC|0T'8T| TO'0 | 0T'9 | 0LC |OV'ST|TEYC OE'YC TO'0 0T'9 0LCT |OV'ST|TEPT|0OT'8T| TO0 | 0C9 | OLC |OV'ST
0LvC|0T'8T| 0T'0 | O¥'9 | 08°C |OP'ST|0LPC 09'VC OT'0 Ov'9 08C |0¥'ST|0LYT|0C'8T| OT'0 | OF'9 | 08°C |OV'ST
8C'vC|0T'8T | TE0- | OV'9 | 08°C |OP'ST|8C'PC 09'VC TE0- Ov'9 08C |0V'ST|8C'PT|0C'8T|CE0- | OV'9 | 08°C |OV'ST
6S'GC|0T'8T| 6C'T | 0T'9 | 0L°C |OV'ST|6S'SC 0E'YC 6CT 0T9 0LC |OP'ST|6S'ST|0T'8T| 6C°T | 0C9 | 0LC |OV'ST
€L TV |OT'QT|€S'LT| OT'9 | OLC |OV'ST|ELTY 0TV €SLT 019 0LC |OV'ST|ELTY|0OT'ST |€S'LT| OT9 | OLC |OV'ST
vT9E |0V VT |V LT | OEY | 06T |0S'CT|PT'9E 0OL'ST ¥¥ LT OEY 06T |0STT|VI'9€ |0V VT |vv'LT| OE'Y | 06'T |0SCT
XYW | NIN [ XYWEL | OS | 3Sv4eZ | 3SV4eT || XV | NIN XVINGL DS 3Sv4sC | 3SV4el | XVIN | NIA | XYWEL | 2S | 3SvdeZ | 3Svd el
J VIl aVvild VAALE

73



B iR R i IR BB B BRI AR AR R B AR A
69'ST | O¥'¥T | TO'0- | OV | 06'T |0S‘ZT|69°8T OV'PT 100~ OE'V | 06T 0SCT|69'8T Ov‘¥T TO0-| OEY 06T |0SCT
1Z'vz 0T8T | TO'0 | OT'9 | 04T OF'ST|1Z'¥Z OT'ST 10°0 | OT‘9 0T O¥'ST|T¢'vZ 0T8T TO0  OT'9 | OL'C 0Y'ST
1€9Z 0T8T | TO'0 | 029 | 0L'T OV'ST|TE¥Z 0T'ST TO'0 | 0T'9  OLT OV'ST|TEYC OT'8T| 100 0T'9 K OLT OY'ST
0/%z | 0Z‘8T | OT'0 | OV'9 | 08‘ |OV'ST|0L¥Z |02'8T| OT'0 | OV'9 | 08T OW'ST|0L¥Z|0Z'8T OT0 | OV'9 | 08'C OF'ST
87'vZ |0Z'ST | ZE'0- | OV'9 | 08'C OV'ST|87‘ve 0Z'ST | TE0- OF'9 | 08T OV'ST|8T¥T 0T8T TE0-| OV'9 | 08°C |O¥'ST
65z | 0T‘ST | 62T | 029 | 0L‘C 0V'ST|65'ST OT'S8T | 62'T | 079 | OL'T OF'ST|65'SZ| 0T8T | 62T  0T'9 | OLC OF'ST
€/'Ty OT'QT €S4T! OT'Q | 0LC OV'ST|€LTY OT'ST €S°LT 019  0LT OF'ST|€L'TY OT'8T €S'LT OT'9 | OL'C OV'ST
YT'9E | OV'YT | vP LT | 0S| 06'T |0SZT|VT'9E |0V |vY'LT| OEY | 06T |0SCT|VI'9E OV'VT v¥'L1] OEY 06T |0SCT
XN NI XvINGL a5 3Svd e ; 3SVH T XV NI XvnNgL S ASV4 s | ISV &l XVIN NIW XvNgL 25 ASvd 6T ; ASVd T
4 ¥4 ERAIE! avi

74



Vas s E—L

£l
\ 5 o
" |5:. 1299 ] Az95 5?; b
.2, 7 u 11
2 . !
o
s
3
| r+
L ,._{‘g T, - .! {;121,1
i E .
e o I & T
T -Eul.: g ‘I-.‘ . 'I"l.-:.lw-dti_hf
- N -l--‘l ’” & e
L ahg=zoes '&J"H'? |
LLJ b <=1
- Iuﬁi.... *-k':_ 250 L ] 4&*@ — -

- f o 155> ; P &:; (S —=

‘98|z 250 25¢ 1

Sx8y

|_5"E' 1269 Lg ] 1255
11

—_—— =

2299



&

=242,
=420 g;. 1B

= 40S o d};xs“
. 25 M =008
o/ 8¢es-4out | 1852
W=7 |
[_Mn=lsztaemﬂ

321.9

M- 342,08 Xm
Sy |

150

- 300

hel 2000

fer - 25 APo
== - 185,2

yaa. -gott
Btvac~ 4232 oua~

</ Ul $25=SSOa’ D=020 D“'mt-_ \44 ma"]

150

—



1131
— —-

120

150

150

-
N

TEFEE

3

514

o~

AREA =

AREA

372,0764 tfum

| 214 * 3137

37.207,54 ttm.em/m



450

1131 2354

i S -]

|
1852

]

AREA = 38.439,66 tf.m.crm/m
AREA = 384,3966 tf.m

£
s
5 [ ] [ & < = =
: @ & & & § ¢
=

i 240 | 315

H.. -— H - — —_

|



11—Laje de Vertedouro 02 k=5000 tf/m

X2
b x‘]
SCALE = 1:100 UNITS: ton*m/m DATE:23/12/16
BE
T —r= #
% :
e !
%Y _.[ I.n
RE=S :2
= »
3 f o
5.8
_2 1 -
b= =6 X A
45 i
96 |
EERPENDICULAR MOMENT!  EoMB. Ho."-Fcabga Pefmanente ¥ Mox D

&m._._ 3843966 ¥, em
o

79




y M 123 zFM /m

y\&}d z Ot(')?s"‘-l Ar&v-ac__ =3 2:,8 1 t_uz/m ASM\Z‘_ ZZ:QI(%L

e/ 9525'«/.1,6% W =030
g Mgl

b= (00 ua -L\:; 26@,5’ CQ = 243 %&2?""[?‘9\

)¢.sd= Ople  Dsvec = ‘G.QM%L
A&M; 2.24.3\047%

o/ $2S¢/222 = 22,50,

¥ Vg TEfy
be=10Owur A I1€O d:\ason :ﬁza_'z_n_rﬂ'%\
f}iwk: 0OoSD A&M{;:‘. '25" S el

o/ d2ce/A32: 31D o D=020

D210 Ml €O Ra\28 ,_ﬁra'zsgu%\
J)'wz” 0,03 Psuec = 49,28 w4,

Mo = 225 el

C/ CP?W/MM = 2@-3—8‘1:»7& ¢ 25“%9“\

80



/‘/FJ{
S 2428
&
&
//,.//
pBS @W“;‘
,‘gj\é// 22 .Scu?
/./ ?6 25¢/22 oy,
¥/
psss /S
21,60’ |
P 25 s |
321,9
- PREEAY
wéx
¥
pasyzs | B 18
é'\\i/'/ .5'4/'\55 caa /w\
)6?' /‘/ ?525—7{5
pesAs S
2830 e 1852
. o

81

i
o
D |
<

'
i

B
=14
=3
‘(‘T)|
ool |
ol
1o



M\tje.-_Z@ ¢M/M ﬂk;\é‘o da 125 %uzwp,_ﬁ
}»d; 0,005 Asvac = 4D e’y
Brww: O\EZ WOOx ISO = %@m% D20 02
b 25/ e
620 /té e
f‘b/\nmdiww)*o thews) b 20 gASwn

¢ 2%“6/‘2{3&.&.

82






v UIA

84



-y

. DOBYL

: \H—

0SS 0¥ L

M=

1|







4.2 Pilares

o —fpnte edr’ gl aq
W.

P 706,177 # Y= 199, 39%

M= 33/,/3 > 203274303, 2 13 ffm
T O
S o
gn. £ X = Jo2 quy{'—ij?jﬁvyb
e —f 35ox/0 T 13,50% [0, -~ fECE 1 7

FOFaL M ESTE COF L L EGHIA

22 Fowr7E
7- ja‘Z‘: gr+ 11963 + 303 FF 224 )6 = grgr/%
704"}; ;o‘pfﬂﬁ;{zx‘y = . ?_,?f F ;g);\ " 42?5

V.: !3rr'axfof,{r

)y 5@ S

87



PEpgho JO VE/ CULO

o = /2@+2V§’ /27‘?‘7‘
2= /2,97 A;R R o799
1 i
A
heq oy vt
P= 5”’?" fﬂU e /gt A 4\1’0-5{@*3*6 /J-f’awé

= = Z
CoNSIDEROUSE 2 optgh & 17ol T/0F (45> %'»9/ Ery 700D
TR LE1RO | JUELOSISE W n ;Nzoy&w".} Yo wEsedo

D= Pz PxLiT /;;?f = gpeHf

4

-~ : I .
LOVL] BERGI o - 26 @uE o £R  POU D velsw o e o
G ‘QQ—’JM/ & corLt 95 Brt DO - € © meﬁfeffxzm/(ﬁée
/H)ﬂﬁz‘m 7—537.52/ E

- . /
PEAGI  A> Pttt 250/00 po vE/cvolo & «

)
?7"’7':'424’ s LXBLRrlE) =S5€ Z0H
’ 2P BEne 00

242% 12,S(+EX15 40 +2X),2% +z¥,@,za +2Xf4P 424 /5, ?Dj-/-fb’ £572325

=
fw&? a:f: jc,-{ﬂ”L/‘
f-': &', T

10, AR
CALEVLD  bo romidTO FLETO€ o VP P

88



/fg rz%z,w 13, 20)x 6,07 — 2x fid0 £/0 ofr 4,65-2 /;f_g,a/,gg%z'ﬁ.
2R GNP 1N ONGIS B 1093 (/S S6p 23251 4o _ffgl
- 3 7

(4

2
2
ME =-63593 4SETInY> = - 763,67 G
22N
| . 744, 70
__3}4iee
/6' ‘\{‘—'
o 734 00

gf,;;o TRANIY, AP s AV G0

s do-ge A= GFrh = g7 x & F0= % 7

L]

2
= JOIE, - IIPH P Gz o e
£-67
po= T2 = 1hGer
2;,0

go IE 7RI FHCE

rhes po Lo
AANED S goirugo’

Dilne (D B

J1AITER
S PELIOR Lo

4_59 % ..fﬁ - 2},{2_—!4;525

T

1
] Zersofs  Lpn ) il
~Fpzs 28 csm ' 7425 7 caur .
c=6rr

cC=8m

89



Gl SALYA Y ENTD

V= 2y +P2 + 4 otelo¥e< vy 39 4or40r2E X 30 =
2

Vo 65724 $L05+ PP 4 33T= 1670

CAlcu]o pg AR#4DY 24 '
kot &?«ﬁfé;c/zq ,
_Resvgdo Jrprod H7E 1T
2.4 . 45 _fz._(?,/pg 4
V. 6972 #PLo5rBEF + 6F/= 70034 o vErRT’ e
2y 16%-

17/0@ = 05 ¥ 5, 9T x 1.0 Y 2,80 F 0, 64X 18K >
/2
x
= &

AL CENTRAL

_ AcCES
PP FrEwAFEr]; REAGOES b9; PONTE BRIDNALA ; Errp v

b"ﬁ:;'w; ( PRATI chredTE Eéé//zx@p&da/

s 28 % W7 VEL S S
YNE Y E,L% Giov® 54{-&2 ﬁ_\éﬁ} MY La‘, |
B I, Gdd LTS RFE y FE AFE | LA

| Ryer=251>#

L”(“J &C =050 R_'Pr z

/25

HFE T T T T T T T 4 pere

90



FRETAGERT HO PI AL
16 §

an

Vi =/00 kef fom®
MNe 100x 25 130 = PI20 ff‘/ - WY

Conis IER ptdO 2N ,97047 coas g EIXO Do PUsR
n  RAED BE [ APRDECLO 2SK30

chAM2 T - —

91



gﬁac—‘mgfaf

o) plon ADURA FACE Litp. VER w;—,ea;mw;k
| I N 3
R
| K |
%_ I ‘i\Q N i
?\ \mren, - Ny HT.67EY)]
. <1 2':_4: 2;2/356/.?,@ _*_2;}526 1
| 7/"( g /%
<
bl ey | om .#_ fou | 2% |

92




/46,20

/952D

2x316¢/20

09

93



MUROS

5.1 Muro Direito Montante

Engix0 Qg Joto

o
&
R

M= T2 £ = pp2.5F)

7= gsox 20x 50 = EH 1Y

T ertdoe.s

P _-5_2_,5;£ %ﬂ

= U7 + |
S | _ #9734 _ I256 «& :< |
for 62 fox 62 ~2267 4

TOMBAHENTD (0] o
s 3L RF e 320 2 4C &
SO 25

Lerl) 2547 ERTO /é*'ufﬁztfﬁ@ (cer j X il

F$p= Q&g 7 f%ﬂ/ﬁ%ﬂ’%ff [ 3ESy ok

F6r3

S wﬁ’?:{{g’-ff&f
L PLRE

94



EpR 0. LE  LolD

3
[

1
|
solm |
l

CA L5 g,

e

@& <SSxtoxle ] 2,23 < &

) ALe X L = 4 A
Fx & v P 4 =
@ {,Swﬁf% o ;'/Zr x,-?)g-'-s- ;:‘(/Z |
23,8 73,97
2 EAcES

XNOTA & ErPUXC D& #GUR OcprbE K75
Do MURO , . = ZERO

95



&

9

@ 4zxhOrOS

WD DIREITE Mo TEITE

e I el el ... S 1——-—!.

Fxragitrgede (S]A'S¢ 2/

ol pprro
f.&_:ra _faf*--afﬁ}a & o
4oy p0x S0 = Jg 00 K IX J 4 = " 7%
2E3 A 4W > Ve

PR i e ?:.f;-j;/@ : .
L = g0 vE3 R T
T e e iy 135777 ; /,.,,

J}ﬁ’( 9;5& = %—,—Zf

_ pipa  n B s PR pRaif
)% rﬁfgz

8:@{9%

96



PrreadTiveg  45: 1

Esragirsase VT v#S
}pe-...m | ﬁmjﬁvm

@ = .3_’_ £x HOXOgO,. /725 X -2;.3 MJ; 76 7= c‘f’? z3

@ = 17t
S 79

R4z GE /97 #¢
385

=

@ 35} x0,5% = 1L x 5O 25805 420 /BN

250 18 5t

M g = ,{ag Yoy ;c,«q; L - f
= &9,3) i |

’ £ 139

"'"f.‘g'fqz’

& 5o P =35, 90

P = 19 4L 1554 - 277 >4¢ 2L
702,25

(4599+35) QL Js _ 419 510 v
%1E

FsD =

97



CHO LI MITE (ccl’
7
NA A = 344 50

FPeso p< Jolo
@ attera p/ @jfja

/Z/ ZIR L& = [Zuze & i3 = § 3o

& );,gnmww(c _ /B0 g3 = 3957
z‘?./?'a" i 7‘2‘{9!2.-

& ol
Peso _d'AGYH
3 o
v & s2, 25 x433 = T9°
y ¥4 4

@ [ Sx 580 xf?= &70 X 8, = 692
4

22,95 §7 <6
Juﬁ}bfzfm\c’éb
T E MNOE

Hlegsase) = /0% 44 + 7242 753,56/°% r P 7397

..-(44 cﬂff_zz/ 15 .,LZC/?‘}"J’_ ?d?@_/?;}d—'_—.

98



+qarith”

_ < A

p ——— i
— 1Y, 12 i

e 48.Y: fov
4hH
fes _ hoZlxz -se (431mL
q,._(%f__ /x ! ehq!ua: ]
¥ " i
G| oM - 2xa}29_ 18 22l
Sk | e

.
P = 127, Mf‘?z# 466 gl g

73,27 #1070

I

o[ g prursagas LI e
o 23, 7 ot
FSF i 4354’%223{ . 3é7 wox > i
| S, 5025 gs

99



5.2 Muro Direito Central

«IVH1LIN3O. OLI3dId OdNin

Qn\wwam %

008

100



T

%Oﬁ %.; wv On _erx 4] O.qu,_‘ud dw«%i Cﬂl
y f

S

e

14 N et
OS¥=0%%6 r 00B=06X8 ]
s
e 1
g |
l@r... __/ |_|| _
ON\N.VN& 8] N L.
v | Jow - e ~ £ |
= +=
™ W =
G \ ww 2
: 'S 13 B
= o w‘ S
.1. At —] I._“..
_7_..... PSY x.l.&wl I
__w o St/ -
» ; 3
A= _AU _
L..m I
s L |
= @ |
¥ J

W._| Qo2 T ooz

oorl

£1/£0/80°3L¥0 |

gL = ITVIS

piub — |pajua) ofedig OINW-1Z

101



@74

102



2 = “ © 0o oY 2 n & 19 R . "
s e 2 8 B 8,8 8 8 5 5 5 g
y I.,w/.amw,ﬁ do
=N |
8/ f A _
2R TP =
o
2 %f _ ¢ MJ«
T o~
8y |5
ez | .mw = i
. 15 et
Y1z /m.. H | s 5
\ %‘ o Clanio S
(sgee NS g0 | 2
82y n
L_rutra Wy o |
. Lyt
BBk
i i T D 1!!!-!!1-||-qu
| | |

103



350

L 30

104



w IVH 1N,

OLll13dId OdnNin

05'LEL

0s8

3w/ O

008

00 Grs

00'9vL

0G¢

105



INOST VISA JVHLINTD. OL13HIa O"NIN

iy =
: ulf I
! A2 i
_ _ Wit ,
__ _ 44 e
! _ Al =
__ | e e N A e N e L S e St LI P _r e
“ I _ 7/ 2
! Il R GOOvL
w I i\
| Il A ! 22-0 Odit
! I _ _ FINAT—vO2A
i [
| TR 00 ZvL Wi
! 5}
! B N = il
| 1| i
Ty, I} i
Pt ==l I
TN LI 1!
N il
— Tl i
....f.r,..: “
T __
|

VISYIADCOY VISId<M Wy ;
=
-

—=

00'S¥L

wm

106



107

£ 0SF=05X6 A G06=0%%81 A
zz | Tb %] I 13
T = e 774 Y2 %
I | 28|~ /P=¢ Y o N o
K| tor|s Valal L l-Tis L il
PN A A A :
”E| b | - T _ B
1 b i
s 4wk T LA : N\, | T
— ..\\,\ =L | %
O3] \s o \ | 4
R | % \ m S
W €9 4 S ' nu‘_\uvmnw m L LW =
Wt €5 | quased U )
T w2 i
B\ B { X
o < &
= =] - A
= - S I 3 A
1A &
£ 0071 1
1 ] o | £1/50/80:3LYQ _ CsLil = 3W0S
rx..r.., plijaLucshb malp
X

| pUB — |ouuen o4edig OINA—LT




<SOl  LE'EY
p2psebi awiz TEEpSEE T WYl wT
or'et 08'6E
Q\u s29 e c2w oSz 1892 LLYE
Udhnm__ €9°GE
dwwh-ﬁﬁwmmw. o2'E Y
- =i'G  Ov'IE
whmosz =02pP | Ty s
@rtz 62T
; ‘ez 0c ‘st
0_,\..th% 202y T w :\wumwn_u (XS |u
“ove:szpor P, +}whf
P2 T by 50T
.4\30 .o _ 79'¢ 9681
- H2'T 8891
s\poed Yse @xwomnv ooz 00T
gcz  S9L
IV%STO
W
sy

\2\3
+2'2€
o5'tS
QRYS
ov'=22
=l
Ok o
gy2%
oI'vg
CRYD
<O'S|
zS'e
FTE
\k's
<z b
V8
sy

WT
e

0ot
00t
00t
00T
0ot
001
00T
0ot
00T
00T
00T
001
0ot
0ot
001
00t

T'€87
7’692
£'G6T
¥'ire
g'Lze
9'ETT
L'66T
8'S8T
6'TLT
84T
T'vYT
€0t
v'9TT
5201
06
v

T'e6C
2'6L2
£'69¢
¥'1se
S'LEe
9'€TT
£'602
8'S61
6'18T
391
T'PST
£0rT
¥'9eT
§ZIT
001
19

V81
o¢
v6E
6E
781
80T
0¢t
871
[4:14
[4:14
99
8t
9t
8T
T

IAXE

6
[421)
LBl
L6T

6

09
9
Tl
i
EE
6T

Smwond

T
97
LLT
LLT
8
TS
0%
¥9
Tt
vl
€€
6T
ot

~

AN

[43)
CET
L6T
L6T

6

¥s

15

67

€S

€9

Lt

61T

€l

w0

XA

O 0~ WWwm <t Mmool

O n T MmN o O
e v el e e

108



5.3 Muro Direito Jusante Trecho 1

740,50

LASTRGO e=0.05m

Mo dissbo & guses Uhectio 1)

109

LI
I
[
[l
Il
Il
_ I
1|
ta ; 1l
SeeEs it VEDA—JUNTA i
m e TIPO O—22 i
i |
12 - 740,00 : {
I} - = = 739,50 g 1,
i 739,00 1 | —g
iu_%ﬁﬁ b . — — — 1
I % J = "
—| : Ry




LASTRO ¢=0.05m

Mo dmbo & gusands Brecko 1)

110

-1
|
[
[l
Il
Il
| Il
1l
» , [1]
e i VEDA—JUNTA il
! &7 I 72050
-
e -— 740,00 : %
I 739,50 %
250 '
: : 739,00 1 ‘ =
I 7 - 3
|l —g 5] i
___:[_L ‘_F E [‘-‘ :




l‘\d 9,00

200 410 F . .‘ aesSS o m
~ 740,00
v 4 |
, _
/ =t

739,00

I‘wum&% |

111



~| i
IEE—
B 1
(wo 1'99=") L'8vL B LY
| oo JI
8| o
< i
O | S |
L
3
~ ooz
: i
. (woosz=D g'ciL e 6[L8S
|
| i
|
| g
| g
| i
o
M~
o
o : ¥ ¥
 jf ri—
S ILED
o
~(woosz=D6186e0Sy | 0 |
|
| ~ <
a :
(=)
% 2|
o |
ol 1 .1

112



(wo 001=") 006

(woy'gL=T) 006 B £°168 ~ost

602,3

oD
ol &
—|
w| O
)
Sl |
g 1
= T Y]
o (Wo 'cgl=") L'Sva e L'ev.
N—
m by ot
¥ 8
5
L

113

610




o OO~ TV ; o
o z80 _,14,
us\_.ﬁ S8 =S'0xg'g #0% 22 o5 B 7o ._ & vo
. ORI u...,..w RO . v —
a 2 q i M 1 OS'kek
¢ FEBE G
N &
i __+ .
Oy oo
o . 1
Y |8 o 1
0 a _ el ..___m _.
R 9 N s
| ey
L S
& 2 +oo
Ivnlﬁl.l
.I_f o
|..|:|Ph..w..11 + \ﬂ»%v\\.k;/;v\\\.\ -.u...&u nm, e
Q
" _ |
& oo 2 09€
_ €9 05
d | 4# ,
T
!

114



plo < S =Qsd
(Oy5vYL Y3l 30 0SYD vHvd) AU/ 6T'9¢ =Sp
(OYSSaUdINOD OS Y31 30 0SYD YYvd) /A 0E'0 =So
(OYSSIUdNOD 05 Y31 30 OSYD YHYd) A/ 61'9E =50
YAS
v6'LT-
ST'81
wrg 8TTIT- =20
(oamniydWod oanl) g < w ST'9 =Vag
w 50'7 =Ya
N0 < £T'E =154
wriy T4 T44 =¥IN
Wil SE'TOT =hgy
wy L5°0¢€¢E =My
wy ov'0T
wy vzt
w3 ro'ze
wy 95'a1
wp 6T'GE
wh L5882
wh 4]
w 65T
Yin

EE E E E E £ E

£8'C

ot's
o01's
067
0E'T
ot's
Qe
oL't
570
Ya

€

ST

ST

€7

NDD

B £1°9€ =iy
TETIT =A

s 00't =f
A 00'vT =£]
i 09'17 =)
# 0z'L =T
A 06'9 =%
A Zr'eT =3
3! ¥8'vT =i
n SEOT =%

€7
TT
T

3120

EEEEHEH B EE E

ewi/p
W/

z
g1
€1
T
222

€
ST
87
€7
NDD

=35v4

Jas4
asd

154
454

115



Valores Minimos para Fatores de Seguranca

CCN CCC CCE
FSF 1,3 1,2 1,1
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Valores Minimos para os Fatores de Seguranca
CCN cccC CCE
FST 1.5 1,3 132
FSF 1.3 1,2 1.1
FSD ou FSD¢ 1.5 1,3 1,1
FSD¢ 3 2 1,3

125




CCE

!
10,13 tf

/

/

/

5,06 tf

150

Y

280

PT

1

C2

400

450

45Um? 2,25 thm?

AGUA

SOLO

50

0,50 tf/m2
w
x

4,5 tfim?
m \
\

126




'pT: B,Ox 1"!:.0;{'2‘0,—_; 2,4 'f,i_

Cia OSOX4.0xk2S = 50 p Y&

Ca= 4005%25 = 50+

Ve zskoﬁ
SPl = OSx k0= 20 o ‘
V(=
sP2= hOxAS . gy (
Q— (4
A
FoR. 22450450 = BOS Al e
20 20

MaG = 240x2S = GO0
S\..OA 2\.0 = \o'o

Ya33S £m
Maes = Qqe*SDQ)xlSo = 22349
20x20 = 40O
Aox2.63= 2402
SO82 Hun

M= 22a% fm

/
FiTe Y . e 2020 Ok

SOR2

| A= —U—\-——-:_ _2;2_8\_5_.__._ AO we & = D0 w
\ 220

é_‘__Q—___.._._ OHS NS L Ol
s

127



TMX w0 . 220 G\Mw: SN %l @l .
o

LB Sox3a0

[ Sen ATt et

FelDe > < A% > 4O
1S 12> |

128



<2y @
Q

OSsth

oSty

sy

7 Sy DV

14

0

0

129



Smpno ds ggua 4’5‘0.- \oA=s i
D&SQ o/l Co-&Ou’['O QSOX U Oy 24 = 4%i/m

OS0x 40 x 24 = 431 /m

Peao e terra 240x3.0x V80 = -\?ﬂ&df_/m

Empwxo dhHrro. 290 x L&xOS = 2,61 'tﬁ/ut_

26120, 249 /o
DER: &

Subp_as:;c% 4.@;4\'50: 3.0 “@/m

Vi A8 148y 12,96 = 22,56 A%

Vo = 30 . 256 . 250 S A0 o
= Lo PO £e- %

Mac) = 48x 328 4 4&x 20 1206450 =

= Lacht "-fm/m
Ma(o = WO 125« A SO+ A,0x ‘Et-é?_,_?_"_: 3R x0AGH =
= BSSE ié‘%m/‘vx
ot 289 L a2 > 120 Ok
3S<>
M= 244 fm @= ‘%3% O m 3€220Sm

Z compuiweds = 2015, 100 022 § > S0%
40

130



GM}G”.?_‘.?_‘_E‘—; \5.% Gw_—_ )55'% ‘t%/‘-uz"

<

(356 43’:'2} 2.01SxS.0O

F‘SD: 4““ 1- 1=

AOAZS -233

131



Mo ¥ 6€'0S 00y
epiulidwony, q

2as4

as4
1sd
454

VLY OSYD

7o't
ElS

0E'T
0Tt
0z'1
ot't
Eion]

£9°0

0T
0T'T
0z'T
0T'T
320

b (o)

N0

A0

00c
0E'T
0E'T
0zZ't
220

0o‘T

0zt

0T't

00°E
057
0s'T
0T
N2

< 17T
as4

< 9z'T
154

< 157
454

2as4

as4

154

454

00's
3
[w/A]

116
i

9s'eT

ve'o-

00'LT

¢

[]

£5'SE 19'vh
un.—_)_ +4__>_
006 95'z2
A +A
£1°01T 8L'E
“H +H

99'¢
Yin

vy'6T
YIn

00'%Z
Yin

09'6
09’sT
i
[w3]

61'ST
Yin
[wrp]

60
Vs

0S'T
Va

L9t
a

00z
ST'E
Va

fw]

0s'T
Ya

(w]

8L'E
Hy

96'CT

00’6
Ay

08
08'%
dd
(4]

€101
Hy
[#3]

H o)
06t 19t
ela) ap oxnduig

Y q

ov'z 00t

cW/H 08'T
[=2RER wﬁ asad

000
00y
0S't

oessaldgng

gW/H ov'z
0}2.J2Uod 0s8d

W/R
05y
0s'y
000
euJaju| endy

132



" o w.OYQN = S
NE\MF OV =S D
wfe S =2y
lﬁs\% muN_..N = V;QXAO:...]O»NJ xmj.._ﬂ .ﬂfu

00t o
00¢ | 9= 22Ty STy
HE e R R ._r.mU mwf,m\ S2'h
S
o
% L

T oS0

133



"'](1-)-; 4:25“;0#325_;‘. 24 < 425 428

z K Tt
+ A2Sxh2S 405 | 093 o
2 >

flavm hpwiins, SNESER + WSS TN

Ao = 425428, 4257 12,80 Hfrn o
2 3

2.

Viw = 2822 ool briooen heSOen dsd2an
Loy~ 20 MEL o 244?_&%,_
Pewn = OISE (00O = #ng%
9/ P 25 AT =B 2o Dz O29

Mg = 12,20 Hw/u  Aowe= 1028 ol

N
o/ PLec/ iCom < ls,zOmyuL WD B2
C/ P 128 c/fis = 3\3:2_,%

ka - ,1\:"1?0 —%/m > V'p_,ut = laq84|‘ tf-

b&'«/&;: YA 2 &8%7&;; == ?8 C/mc/ao-_'\\.llu@/d.-

134



=
Y

¥
»| |4
iz«‘gh‘l 5T | e—onwar 00 salba wunks
L3
T T T
g 508 /3 =3
e £ & of30
. /)
k‘-_~_# 3
b Y
™ ™
IERIE
N W f?ka\i[&.
-+ .

135



9@—

b.\uO@H ol (™) 5l

Cans) S \u%m 4

Sv/o82 B

00y

-

= .l.._‘

ol FTM Sifen nw
; ENAUA =

N
(i
|

136



5.5 Muro Esquerdo Central

Jogres Opwrhse Ovin

oavxivaax odoa3LyIA 0a Oyd3Aroyd

|ll_.l-!ll;lll|_ T
e g'1e
B

(SIVHMINZO SOYAD) |\

¥ e P R __ 4
_ i

N T—

T

OUOYLQ0€ » /

m OSOVL
- ! oxXnid
o |
9 +2'o%Yy 0
LEOFE 139£00%0 (N QHNISIA H3A - 68l ._..I..._|l |
FLNYSAP 003053 CHNW YEvd [ 00ers _ @
= _ _
=] _ F—
.m 0sZ gsl | ¥El
||||||||||||||||| _|.|||I...I|||..|.I|||I|.||||I_
&r o
o'k
_ 2
agd
WalpNiEd FLSid L
00. T 00. _ zeore

137



IVHLIN3TD,, 00¥3N0Sd OdNA

A A A Vil

7198

850

BT TYL

138



108

004

grl

fzort

o

00%

6l/

86L

TBL

=" T
ey

—
Ly/zo/1zialva _

o.oﬁ_. = 1V3s _

_

|pJiueD _ opdenbs3 OJNN—-0Z

139



T | 7 e } e
9%¢ 1 SBL 10217 GEE 00% !

T AR Ez e 1_4 bl
e Aelzlzlziz gL L[] e]elt]
4 AR
) &MNNNNNN«F_:FF#L
v T @ elz ]z |@]zlelzlz][8]c]|E]? g1z ﬂmwm% rinnnnnEnne
= = = = | 7172 |7|7 =
¥ _ml" ””_:”Rﬂ gle e . AK AEAERRZZnnonnnnNonNne
g v g Zizlz e [ e
=0 ¥ 174 i
. . 15 T e e e s [k ]
AN nNEENnL ~
| L 1 T il — i
K = B g ENTE! I I £ 10 % A S0 © |3
=] o T T ANETE TREHES W R R z |z G e e sl bty oo
S ERERERES N e s snnunsEsEasansnns st b R EEDEEDGENDNGNET
F,_._,:_ﬁw_m_h”ﬂﬂ___r"_””W“"J::::FF,-ﬁ_F,FF
U0 T o e e T e e e b e e
_____F:_,FFFFFFF,,_.F_.____
._F_F_:«rrr_._.__F_.F_F_F_:_:::_.:F::
B ﬁ___.pr_..,,_,__wrrr_.—_._rﬂ_.:____,_.._Fr_______.P
" b B —_._._.e_,_.—_._._._._._,_.——_. _._,_._v_,—_._nf_.—_._._._._,_
=i wl_.w_.—_.—_____.——__._‘——_,_._,w_.—_.—_._._._.—_._._.——__——_.—_.__ i
5 i _F:m__nm@nmmwmnmnmn@mmnmnmmm@nmmnmmmnﬂu 3
l okl L ,,:rm_nnmmqnmnm_nmmmn_nnnmmanmmnm_nmn_mmﬂ bSLﬁ
I WAL ] a a a o 4 ] 5
(=] L FELE R
Al NLE
5 a
T L L b
75T 10017 corl 7
£1/20/12:31v0 | golit = 3OS

_XT’\

X

|pdjua) opJenbsy oBE%oNL

140



GEOMETRY

1 =25

=
20—Muro Esquerdo Central
X2
-
SCALE = 1:100 | unrTs: ton m | pate:22/02/17 ]
[ S
]
=] a ik
o
E |

141



20—Muro Esquerdo Cenfr_cﬂ

View: SECAO VERTICAL

qs

|
|

Lo

2D

Cor O 8# “—Qo

— X1
SCALE = 1:100 | uniTs: ton m R |
‘ P
‘ s 1
GEOMETRY
l:] ru%ac_ag) 50?1‘?6/ 20 odteanodo

142




bl e iSO datéOon Rz 200

Hesiiz O NS4 W0 x €D < 22850 w.%

P 25 s - 33,22 m/m_

c/ M= AsR t‘(.u-/m C/ tP‘z‘S' Pe=42.0 “‘7%
<#D ‘TS'C/{Q B S'Ou»ym.

c’l/ M= h:lOt(’»/m cf pos As = 51
N#ZV%O

143



L'9GLL

D S

9g¢e 8'v6/ g1 Z'sal 00g
L _ (SIVULN3O SOYA D) |

oavXIvg3x o8oa3LHaA 00 OY93rodd /
\

[4 T
A
2 = s : [ Tul 13
= ; i oxn
| RL | N Q
N \ s 0031553 Gunh ¥eva Q @ m,
L8 13 3 I8
iﬂ.w.|]_L osz i vel ' ]
-
|
— ol R e e S e ~
_ 0 notar
|

Tedidrdyd visid

m
J ST ool mﬁf !
002 TEOPENLAY

< [ 00

IEOrE L3 9L00Wa N OHNIS30 d30

144



&\a

N;PCJQ dsjku ooy

Vosil
" 95¢ _ 8'v6. TR st 00€ _ )
L m (SIVHLN3O SOYA D) QE@.% Q.M\U:&‘ R ey
_ oavXIvYE3d O¥Oa3Ly3A 00 OYd3roXd _
i QN\u .w»%\ .‘9&3\ _\3&&@ 0
5 ‘in_.
- e | "~ Gifisz | iy [ |
i . ol S
o wh OOek -/ I.rw oes
S itk Y
oxXnid &
00" kL
L oA e a1 Gpo g Y w
- g T A TR T =3
™ ||.-l.||.. _
— ey
ﬂ\l‘l\ e 85 554 _ F5 /
- // @.—_ Al Q—# ——
I
S | 1l
¢®,...I ./, |||||||||||||||||||||||||||||||| -,
%y \ =
ﬂ.ﬂm&w.. 1l : e
_ (= e
_ . Todianiad ¥wLSHd
o T | |
z PR

00 0oL ! gEorELa
= oz ) QN\PMN .
q b ._ % LCOPENT9L009T 4N DHNISI] d3A
m

145



93

avmepyy
osh B [ op omprmin

ouosTERt P % g
F |
3 d i __

IVEINTD,, 00d43N0S3 Oanin

YoMk 2
T

71998

850 o

T 00TRs

146




< /7

147



/s

T3ARETA

91 9

gif?

ow.owh

X

148



6/9

Viny =00 kel lem™
M 100x 25 £30 < RO ?{ WY
BT YD EIXG DO PUIR

CowirdER pdde 2N e
o HEE PR Y APARFENO ISHIO

5 w2 /&Z‘cf‘{
Q@J‘K:w}f (F:’%‘;—) >

A= 28/% = ?,#“M

- 48 der 7 3, Jeus JERH

seceSUP .w-?ftm

# ﬁg
7 peET mMoNTASET

89

149



o \ ()ozls2P |

wiss

s
—DLEEONGD. )\

ag=2 53
L3 ONOD
% Cl&eAsa B\

| aar o

_Qa_@.@ﬁ L_
0S€ |

150



<\ =204 ——— s e el |

697 05 09
' s
d.’l”ﬁ _..l|.m:\wh| Sy A n.Nh =i ﬁ]&;
(a‘ - | |
e Y
1 g
1
— _
p
N
oo
S
ﬁ¢€_0+ 080) +
HE1 72D v
1 '
N |
| Cai
(M J
% =
o |
c
(] =
(%2} =
= ARG A
S =3 0 \y (SONY 000°L ¥L WOD
o Y OVZYA Yavd 02'2tL)
nUw : i A VD | VIMVNILNED OYZVA vaivd
_._S._ mmw oc bk .\\,.... GLLpL = TYIHON ONIXYIN TIAIN
o __ = ,..nf«: nm,Nndv, e
= .U;_O_ﬂ m:.__ J.Sgﬂx_g& - T ] _ i
© 200 00'vel -
5 hY - -

151



 €a o

OSx2C8x23= k2L | 025 |+ 1oa

=1
Co [Nan283= s | 0Ga3 | # 244
CS | 24940525 = 286 # | (345 + 499

T |22, 20= 284 4 | 4,307 T B9

T2, | 1282208220 = 88| 235 + 1811 tBas

P SR e e 1

E1 | \88,249 = 468 ¢ 1945 - 8,1

€2 |08x089,= 032 B | 2,43 | - 069

E: |G3x\ZR= 1S5S0 994 = L4
& | 084x\83/p= 38 % | g 3 - 955
—1
A | \88hA=- iat 0> — 112 594

FSE - 4,237£303 £+ 286 +2644+ 558 18,3¢ a 892 >4,1

—

4,68 4 6R
‘ -’
FeT - 2535 _ 212> 42 A.MM/&MC&J
£19% é /

H= ©32¢ 1,50F 088 +13% = 44¥ H
Ve 133¢-468- 1366 £ P-20°

152



Pus - O350z 40 i (scsz pra)
e 4O - 142 Odolues €=L20M
A4S

e dows ?i%us <-=7A(z>c> .
Ol

153



Boi=zo+ib.

&
M £e=890y ‘

Brzmpoiis " G=45 " ps= e

"

/o gea=zaay|

S L r=5aey

Tiri—zieq

gRI=£9-99

* a%m?%*ﬁ. sy _m

I ™=
Myl|i.i., R

[

i =gq

2’081 =600 B+

CET=ZF R EO+E0

154



1,28

THE0 PVC
122 50m |

34220180 puc

E200mom:

1,47

T

&y
[ig]
Eia]

BARBACA
PVYC e7smm

6,00
5

738,00

1,00

43 00 §y
&

/

ATERRO

2,68

A

e

1,20

068 (b 24

CORTE

ESC.

1:50

155

PROTEGAD DO TALUDE

1.0 5%,
Lo|7’(
G META CANA
v @0,30

CAMA CONCRETO
0,5%0,6%0.5

LASTRD DE COMCRE

TOPO ROCHOSO




Dimensionamento da Armadura:

fck=20MPa

b=100cm

h=50cm

d=50-6-1,6-1,6/2=41,6 cm

Mk=9,0 tf.m/m

Asnec7,19 cm?/m

¢/ @ 16mm ¢/20 cm = 9,90 cm?/m tenws0,2 mm
VRKk1=12.590 kg/m

Diagrama de Momentos Fletores e armadura adotada:
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