
caminho do arquivo

fck =
M

P
a

E
C

S
 =

M
P

a

E
S

T
R

U
T

U
R

A
 D

E
 C

O
N

C
R

E
T

O
 A

R
M

A
D

O

0 1

D
IV

IS
Ã

O
 D

E
 P

R
O

JE
T

O
S

U
B

S
E

C
R

E
T

A
R

IA
 D

E
 E

D
U

C
A

Ç
Ã

O

4
1,40

 m
²

V
ersã

o
D

a
ta

A
lte

ra
çã

o
R

espo
nsáve

l

1 2 3

N
O

M
E

 A
R

Q
U

IV
O

E
S

C
A

L
A

D
A

T
A

A
S

S
U

N
T

O
P

R
O

JE
T

O

E
N

D
E

R
E

Ç
O

O
B

R
A

M
U

N
IC

ÍP
IO

Á
R

E
A

R
E

S
P

O
N

S
Á

V
E

L T
É

C
N

IC
O

:

D
IR

E
T

O
R

(A
)

C
O

O
R

D
. P

R
O

J.

D
O

C
U

M
E

N
T

A
Ç

Ã
O

S
E

C
R

E
T

A
R

IA
 D

E
 O

B
R

A
S

 P
Ú

B
L
IC

A
S

M
O

D
E

L
O

E
S

T
A

D
O

 D
O

 R
IO

 G
R

A
N

D
E

 D
O

 S
U

L

C
E

N
T

R
O

  A
D

M
IN

IS
T

R
A

T
IV

O
 F

E
R

N
A

N
D

O
 F

E
R

R
A

R
I - A

V
. B

O
R

G
E

S
 D

E
 M

E
D

E
IR

O
S

, N
. 1

50
1 - P

O
A

/R
S

25
F

U
N

D
A

Ç
Õ

E
S

L
O

C
A

Ç
Ã

O
, B

LO
C

O
S

, P
ILA

R
E

S
, E

S
T

A
C

A
S

20/0
2/20

25
Ind

icad
a

S
O

P
-E

E
E

M
 C

A
P

A
O

 N
O

V
O

-E
S

T
 R

E
S

E
R

V
A

T
O

R
IO

-0
2
-R

0
0

V
er na plan

ta

E
.E

.E
.M

. C
A

P
Ã

O
 N

O
V

O

T
O

R
R

E
 R

E
S

E
R

V
A

T
Ó

R
IO

 1
4
 M

IL
 L

IT
R

O
S

C
A

P
Ã

O
 D

A
 C

A
N

O
A

/R
S

Jo
sé

 A
m

é
rico

 F
e
ch

e
n
e
r R

o
d

rig
u
e

s
E

n
g
. C

ivil-C
R

E
A

/R
S

4
8
6
9

0

0
2/0

3

A
R

Q
. M

A
R

C
U

S
 W

E
B

E
R

A
R

Q
. LU

M
E

N
A

 B
IS

S
I

A
R

Q
. N

A
T

H
Á

L
IA

 O
L

IV
E

IR
A

A
R

Q
. N

A
T

H
Á

L
IA

 O
L

IV
E

IR
A

R
U

A
 D

O
 B

E
M

-T
I-V

I, 14
00

 - C
A

P
Ã

O
 N

O
V

O

T
É

R
R

E
O

 - L
1

S
E

Ç
Ã

O
E

S
C

 1
:20

40

2
0

38

80

7 N1 c/12

60

2x5 N2 c/12

7
 N

3 ø
5

.0  C
=

2
9

5
 N

3
 ø

5.0
  C

=
29

P
1

VISTA H

V
IS

T
A

 B

0-1
4

0

V
IS

T
A

 H
E

S
C

 1
:2

5
V

IS
T

A
 B

E
S

C
 1:2

5

T
É

R
R

E
O

 - L
1

S
E

Ç
Ã

O
E

S
C

 1:2
0

40

2
0

38

80

7 N1 c/12

60

2x5 N2 c/12

7
 N

3
 ø

5.0
  C

=
29

5
 N

3
 ø

5
.0

  C
=

2
9

P
4

VISTA H

V
IS

T
A

 B

0-1
4

0

V
IS

T
A

 H
E

S
C

 1
:2

5
V

IS
T

A
 B

E
S

C
 1:2

5

T
É

R
R

E
O

 - L
1

S
E

Ç
Ã

O
E

S
C

 1
:20

40

2
0

47

80

2x7 N1 c/12

60

4x5 N2 c/12

2
x7

 N
3

 ø
5

.0
  C

=
2

9
2

x5
 N

3
 ø

5
.0

  C
=

2
9

P
2
=

P
6

VISTA H

V
IS

T
A

 B

0-1
4

0

V
IS

T
A

 H
E

S
C

 1
:2

5
V

IS
T

A
 B

E
S

C
 1:2

5
4

5
4

5

4545

2
0

0

200

A
A

BB

N
5

N
5

70

85

155

C
A

 : -1.4
0

0.0
0

-0.7
0

N
1

2 N
6 N
6

4
x7

 N
4

 c/9

N
12

N12

N12

E
S

C
 1:2

5

P
L

A
N

T
A

4
xC

3
0

B
1

=
B

2
=

B
4
=

B
6

E
S

C
 1:2

5

C
O

R
T

E
 A

-A
 =

 C
O

R
T

E
 B

-B

A
R

M
A

D
U

R
A

 C
O

M
 C

O
M

P
R

IM
E

N
T

O
 V

A
R

IÁ
V

E
L

N
1

2
Q

U
A

N
T

C
. V

A
R

 (cm
)

C
. U

N
IT

 (cm
)

C
. T

O
T

A
L

 (cm
)

A
4

2
3

9
3

5
6

1
4

24
B

4
2

5
3

3
7

0
1

4
80

C
2

2
6

8
3

85
77

0

6 N9 ø10.0  C=75

6 N10 ø10.0  C=192

2
0

136 38

7 N
1

 ø
5

.0
  C

=
1

0
7

1
4

3
4

2
x5

 N
2

 ø
5

.0  C
=

7
4

14

3
4

N
3

2 N9 ø10.0  C=75

6 N10 ø10.0  C=192

2
0

136 38

7
 N

1
 ø

5
.0

  C
=

1
0

7

1
4

3
4

2
x5

 N
2 ø

5
.0  C

=
7

4

14

3
4

N
3

2x2 N11 ø10.0  C=150

2
0

132

2x4 N15 ø12.5  C=94

2x4 N10 ø10.0  C=192

2
0

136 38

2
x7

 N
1

 ø
5.0

  C
=

10
7

1
4

3
4

4
x5 N

2
 ø

5
.0

  C
=

7
4

14

3
4

N
3

4x1
0

 N
5

 ø
8.0

 c/2
0

  C
=

2
46

3
0

1
9

0
3

0

4x10 N5 ø8.0 c/20  C=246

3
0

190

3
0

8
x5 N

1
2

 ø
1

0.0
 c/7

  C
=

V
A

R

6
1

V
A

R

61

8x1
0

 N
6

 ø
8.0

 c/1
9

  C
=

2
04

9
1

9
0

9

4
x7

 N
4

 ø
5.0

  C
=

77
5

1
9

1

19
1

T
É

R
R

E
O

 - L
1

S
E

Ç
Ã

O
E

S
C

 1
:20

40

2
0

95

8 N1 c/12

60

2x5 N2 c/12

8
 N

3
 ø

5.0
  C

=
29

5
 N

3
 ø

5.0
  C

=
29

P
3

VISTA H

V
IS

T
A

 B

0-1
5

5

V
IS

T
A

 H
E

S
C

 1
:2

5
V

IS
T

A
 B

E
S

C
 1

:2
5

4
5

4
5

4545

2
0

0

200

A
A

BB

N
5

N
5

85

100

170

C
A

 : -1.5
5

0.0
0

-0.7
0

N
7 N

6 N
6

1
1

 N
4 c/7

N
7

N7

N7

E
S

C
 1:2

5

P
L

A
N

T
A

4
xC

3
0

B
3

E
S

C
 1:2

5

C
O

R
T

E
 A

-A
 =

 C
O

R
T

E
 B

-B

A
R

M
A

D
U

R
A

 C
O

M
 C

O
M

P
R

IM
E

N
T

O
 V

A
R

IÁ
V

E
L

N
7

Q
U

A
N

T
C

. V
A

R
 (cm

)
C

. U
N

IT
 (cm

)
C

. T
O

T
A

L
 (cm

)
A

4
2

3
9

3
87

15
4

8
B

4
2

4
7

39
5

1
58

0
C

4
2

5
6

4
04

16
1

6
D

4
2

6
4

4
1

2
16

4
8

2 N13 ø10.0  C=165

2
0

147

4 N14 ø10.0  C=207

2
0

151 38

8
 N

1
 ø

5
.0  C

=
1

0
7

1
4

3
4

2
x5

 N
2

 ø
5

.0
  C

=
7

4

1
4

3
4

N
3

1
0

 N
5 ø

8
.0 c/2

0
  C

=
24

6

3
0

1
9

0
3

0

10 N5 ø8.0 c/20  C=246

3
0

190

3
0

2
x8

 N
7

 ø
8

.0
 c/4

  C
=

V
A

R

7
6

V
A

R

76

2
x1

0 N
6

 ø
8

.0
 c/1

9  C
=

2
0

4
9

1
9

0
9

11
 N

4
 ø

5
.0

  C
=

7
75

1
9

1

19
1

T
É

R
R

E
O

 - L
1

S
E

Ç
Ã

O
E

S
C

 1
:20

40

2
0

38

80

7 N1 c/12

60

2x5 N2 c/12

7
 N

3 ø
5

.0  C
=

2
9

5
 N

3
 ø

5.0
  C

=
29

P
5

VISTA H

V
IS

T
A

 B

0-1
4

0

V
IS

T
A

 H
E

S
C

 1
:2

5
V

IS
T

A
 B

E
S

C
 1:2

5
4

5
4

5

4545

2
0

0

200

A
A

BB

N
5

N
5

70

85

155

C
A

 : -1.4
0

0.0
0

-0.7
0

N
8 N

6 N
6

9 N
4

 c/7

N
8

N8

N8

E
S

C
 1:2

5

P
L

A
N

T
A

4
xC

3
0

B
5

E
S

C
 1:2

5

C
O

R
T

E
 A

-A
 =

 C
O

R
T

E
 B

-B

A
R

M
A

D
U

R
A

 C
O

M
 C

O
M

P
R

IM
E

N
T

O
 V

A
R

IÁ
V

E
L

N
8

Q
U

A
N

T
C

. V
A

R
 (cm

)
C

. U
N

IT
 (cm

)
C

. T
O

T
A

L
 (cm

)
A

4
2

3
9

3
5

7
1

42
8

B
4

2
4

7
3

65
1

4
60

C
4

2
5

6
3

7
4

1
4

96
D

4
2

6
4

3
8

2
1

52
8

6 N9 ø10.0  C=75

6 N10 ø10.0  C=192

2
0

136 38

7 N
1

 ø
5

.0
  C

=
1

0
7

1
4

3
4

2
x5

 N
2

 ø
5

.0  C
=

7
4

14

3
4

N
3

1
0

 N
5 ø

8
.0 c/2

0
  C

=
24

6

3
0

1
9

0
3

0

10 N5 ø8.0 c/20  C=246

3
0

190

3
0

2
x8

 N
8

 ø
8

.0
 c/4

  C
=

V
A

R

61

V
A

R

6
1

2
x1

0 N
6

 ø
8

.0
 c/1

9  C
=

2
0

4
9

1
9

0
9

9
 N

4
 ø

5
.0

  C
=

7
75

1
9

1

19
1

R
e
la

çã
o
 d

o
 a

ço

B
3

B
5

B
6

A
Ç

O
N

D
IA

M
(m

m
)

Q
U

A
N

T
C

.U
N

IT
(cm

)
C

.T
O

T
A

L
(cm

)
C

A
6

0
1

5
.0

4
3

1
07

4
6

01
2

5
.0

60
74

44
4

0
3

5
.0

7
3

2
9

2
1

1
7

4
5

.0
4

8
7

7
5

3
72

0
0

C
A

5
0

5
8

.0
1

20
24

6
2

95
2

0
6

8
.0

1
20

2
04

2
44

8
0

7
8

.0
1

6
V

A
R

V
A

R
8

8
.0

1
6

V
A

R
V

A
R

9
1

0
.0

14
7

5
10

5
0

1
0

1
0

.0
2

6
1

9
2

4
9

92
11

1
0

.0
4

1
50

6
0

0
1

2
1

0
.0

40
V

A
R

V
A

R
1

3
1

0
.0

2
1

6
5

3
3

0
1

4
1

0
.0

4
2

07
8

2
8

15
1

2
.5

8
94

7
52

R
e
su

m
o
 d

o
 a

ço

A
Ç

O
D

IA
M

(m
m

)
C

.T
O

T
A

L
(m

)
P

E
S

O
 +

 1
0

 %
(kg

)
C

A
5

0

C
A

6
0

8
.0

1
0

.0
1

2
.5

5
.0

6
6

2
.9

2
2

4
.8

7
.6

4
8

3
.6

2
8

7.7
15

2
.58
8

2
P

E
S

O
 T

O
T

A
L

(kg
)

C
A

5
0

C
A

6
0

44
8

.1
8

2

V
olu

m
e

 d
e

 co
n

cre
to

 (C
-2

5
) =

 2
1

.0
8

 m
³

Á
re

a
 d

e
 form

a
 =

 4
7

.0
4

 m
²

4
xC

3
0

h
b

 =
 0.8

5 m
h

a
 =

 0.7
0 m

2
0

x40
 m

P
1

4
xC

3
0

h
b

 =
 0.8

5 m
h

a
 =

 0.7
0 m

2
0

x4
0

 m
P

2

4
xC

3
0

h
b

 =
 1

.00
 m

h
a

 =
 0

.70
 m

2
0x4

0
 m

P
3

4
xC

3
0

hb
 =

 0.8
5 m

ha
 =

 0.7
0 m

2
0

x40
 m

P
4

4
xC

3
0

h
b

 =
 0.8

5 m
h

a
 =

 0.7
0 m

2
0

x40
 m

P
5

4
xC

3
0

h
b

 =
 0.8

5 m
h

a
 =

 0.7
0 m

2
0

x4
0

 m
P

6

V
1

2
0

x60

V
3

2
0

x60

V
2

2
0

x60

V5 20x60V4 20x60

V7 20x60V6 20x60

L1
h

=
0

.1
5

L2
h

=
0

.1
5

1
0

10

1
0

412 412

35
5

.4

19
4.00

C

6
0

6.0
0

B

10
18

.0
0

A

233.40

1

588.80

2
P

L
A

N
T

A
 D

E
 L

O
C

A
Ç

Ã
O

E
sca

la
 1:5

0

4
5

4
5

4545

2
0

0

200

B
1

=
B

2
=

B
3

=
B

4
=

B
5

=
B

6
 (4xC

3
0)

L
E

G
E

N
D

A
 D

O
S

 B
L
O

C
O

S
E

scala
 1

:2
5

P
ilar

F
u

nd
a

çã
o

B
lo

co
 N

o
m

e
 S

e
ção

(m
)

X
(cm

)
Y

(cm
)

C
a

rg
a

 M
áx.

(kgf)
C

a
rg

a
 M

ín.
(kg

f)
M

x M
á

xim
o

 (kg
f.m

)
M

y M
á

xim
o

 (kg
f.m

)
F

x M
á

xim
o

 (kg
f)

F
y M

áxim
o

 (kg
f)

L
a

d
o

 B
(m

)
L

ad
o

 H
(m

)
h0

 / h
a

(m
)

h
1

 / h
b

(m
)

 ne
E

sta
ca

ca
(m

)
B

a
se tu

b
.

(cm
)

P
o

sitivo
N

e
g

a
tivo

P
o

sitivo
N

e
ga

tivo
P

o
sitivo

N
e

ga
tivo

P
o

sitivo
N

eg
a

tivo
 P

1
 20

x4
0

 2
4

3.4
0

 10
1

8
.0

0
 2

51
0

0
 7

60
0

 2
0

0
 -7

0
0

 2
2

00
 -2

6
0

0
 6

0
0

 -2
8

0
0

 1
8

0
0

 0
 2

.0
0

 2
.0

0
 0

.70
 0

.85
 4

 C
3

0
 -1

.40
 P

2
 20

x4
0

 5
8

8.8
0

 10
1

8
.0

0
 2

07
0

0
 2

90
0

 2
0

0
 -7

0
0

 2
6

00
 -2

3
0

0
 2

9
0

0
 -5

0
0

 1
8

0
0

 0
 2

.0
0

 2
.0

0
 0

.70
 0

.85
 4

 C
3

0
 -1

.40
 P

3
 20

x4
0

 2
3

3.4
0

 6
0

6
.0

0
 3

90
0

0
 2

3
80

0
 1

0
0

0
 -11

0
0

 60
0

 -1
2

0
0

 5
0

0
 -2

9
0

0
 7

0
0

 -6
0

0
 2

.0
0

 2
.0

0
 0

.70
 1

.0
0

 4
 C

3
0

 -1
.5

5
 P

4
 20

x4
0

 5
9

8.8
0

 6
0

6
.0

0
 2

95
0

0
 1

4
70

0
 1

0
0

0
 -11

0
0

 1
1

00
 -7

0
0

 2
8

0
0

 -5
0

0
 7

0
0

 -6
0

0
 2

.0
0

 2
.0

0
 0

.70
 0

.85
 4

 C
3

0
 -1

.40
 P

5
 20

x4
0

 2
4

3.4
0

 1
9

4
.0

0
 2

56
0

0
 8

10
0

 6
0

0
 -1

0
0

 2
2

00
 -2

6
0

0
 6

0
0

 -2
8

0
0

 0
 -17

0
0

 2
.0

0
 2

.0
0

 0
.70

 0
.85

 4
 C

3
0

 -1
.40

 P
6

 20
x4

0
 5

8
8.8

0
 1

9
4

.0
0

 2
12

0
0

 3
40

0
 6

0
0

 -1
0

0
 2

6
00

 -2
3

0
0

 2
9

0
0

 -6
0

0
 0

 -17
0

0
 2

.0
0

 2
.0

0
 0

.70
 0

.85
 4

 C
3

0
 -1

.40

O
s e

sfo
rço

s in
d

ica
d

o
s n

e
sta

 tab
e

la são
 os valo

re
s m

á
xim

os o
btid

o
s p

e
la

 e
n

vo
ltória

 d
e

 to
da

s as com
b

in
açõ

e
s d

e
fin

id
a

s p
a

ra
 a

s fu
n

d
a

çõe
s. P

a
ra

a
n

álise
s co

m
p

lem
en

tares, d
e

ve-se con
su

lta
r o

 re
la

tó
rio

 d
e

 e
sfo

rço
s n

a
 fun

d
a

çã
o, q

u
e

 a
p

re
sen

ta o
s va

lo
re

s ca
lcu

lad
o

s p
a

ra
 ca

d
a

 co
m

b
in

a
çã

o.

E
sta

cas
S

im
b

o
lo

g
ia

N
o

m
e

d
Q

u
a

n
tida

d
e

(cm
)

C
3

0
3

0
.0

0
2

4

hahb

ca

L
oca

çã
o

 n
o

 e
ixo

 X
C

o
ord

en
a

d
a

s
N

o
m

e
(cm

)2
3

3.4
0

P
3

2
4

3.4
0

P
1

, P
5

5
8

8.8
0

P
2

, P
6

5
9

8.8
0

P
4

Lo
ca

çã
o n

o e
ixo

 Y
C

o
o

rd
e

n
a

da
s

N
o

m
e

(cm
)

1
0

1
8.0

0
P

1
, P

2

6
0

6.0
0

P
3

, P
4

1
9

4.0
0

P
5

, P
6

P
ila

r n
asce

n
d

o
 N

om
e

 S
e

çã
o

(m
)

X
(cm

)
Y

(cm
)

6Ø10.0
L = 7.00m

0.71 m

L = 0.83m

71Ø5.0mm c/
10cm

7
1
Ø

5
.0

m
m

 c/ 1
0
 cm

, L
 =

 0
.8

3
 m

2
2
.0

0
 cm

A
rm

a
ç
ã
o

 p
o

r e
s
ta

c
a

A
rm

a
d

u
ra

 lo
n

g
itu

d
in

a
l

E
s
trib

o
s

Ø
lo

n
g

(m
m

)
Q

u
a

n
t.

(u
n

d
)

L(m
)

Ø
e
s

t
(m

m
)

Q
u

a
n

t.
(u

n
d

)
S

e
ç
ã

o
(c

m
)

L(m
)

1
0

.0
0

6
7

.0
0

5
.0

0
7
1

Ø
2
2

.0
0
.8

3

Ø
lo

n
g

 =
 b

ito
la

 d
a

 a
rm

a
d

u
ra

 lo
n

g
itu

d
in

a
l

Q
u

a
n

t. =
 q

u
a
n

tid
a
d

e
 d

e
 a

rm
a

d
u

ra
L

 =
 c

o
m

p
rim

e
n

to
 d

a
 a

rm
a

d
u

ra
Ø

e
s
t =

 b
ito

la
 d

o
s
 e

s
trib

o
s

R
e
s

u
m

o
 d

e
 m

a
te

ria
is

 (4
 e

s
ta

c
a
s
)

Ø
 (m

m
)

L
(m

)
P

e
s
o

(k
g

)

T
O

T
A

L

5
.0

0
2

3
4
.7

2
3
6
.1

8

1
0
.0

0
1
6
8

.0
0

1
0
3

.5
8

1
3

9
.7

6

V
o
l co

n
cre

to
 (fck3

0
) =

 3
.0

0
 m

³
co

b
rim

e
n
to

 =
 4

.0
0
 cm

V
ig

a
s

P
ila

re
s

L
a

je
s

E
sta

ca
s

F
u

n
d

a
çõ

e
s

R
e

se
rv

a
tó

rio
s

M
u

ro
s

T
o

ta
l

C
A

5
0

5
6

4
,5

4
3

5
,9

2
2

2
,4

6
2

1
,5

9
5

2
,0

0
,0

0
,0

2
.7

9
6

,3

C
A

6
0

1
5

4
,9

1
5

4
,0

3
3

,2
2

1
7

,1
6

3
,1

0
,0

0
,0

6
2

2
,3

To
ta

l
7

1
9

,4
5

8
9

,9
2

5
5

,6
8

3
8

,6
1

.0
1

5
,1

0
,0

0
,0

3
.4

1
8

,6

V
o

lu
m

e co
n

creto
 (m

³)
C

-3
0

1
8

,0

V
o

lu
m

e co
n

creto
 (m

³)
C

-2
5

1
1

,7
5

,5
7

,5
0

,0
2

4
,8

0
,0

0
,0

4
9

,5

1
3

2
,8

8
3

,4
4

1
,1

0
,0

4
2

,0
0

,0
0

,0
2

9
9

,3

6
1

,5
1

0
6

,9
3

4
,0

4
6

,6
4

1
,0

0
,0

0
,0

6
9

,1

R
e

su
m

o
 p

o
r m

a
te

ria
l e

 p
o

r e
le

m
e

n
to

P
eso

 to
ta

l

+ 1
0

%
 (kg)

Á
rea

 d
e fo

rm
a

 (m
²)

C
o

n
su

m
o

 d
e a

ço
 (kg/m

³)

09/05/2025 09:56:11 SOP/SPESCOLARES/486004701 INSTRUCAO 438

25190000070171



Nome do documento: SOP-EEEM CAPAO NOVO-EST RESERVATORIO-02-R00.pdf

Documento assinado por Órgão/Grupo/Matrícula Data

Jose Americo Fechner Rodrigues SOP / FT PPCI / 375600902 05/05/2025 10:20:59

09/05/2025 09:56:11 SOP/SPESCOLARES/486004701 INSTRUCAO 439

25190000070171


