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s=0.0 5298
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D=200  mm
L=15.10  m
V=1 .96 m/s

s=0 .05298  m/m
Qd= 11 .647  l ts/s

PVC

D=200  mm
L=17.20  m
V=2 .07 m/s

s=0 .06163  m/m
Qd= 11 .643  l ts/s

PVC

D=200  mm
L=22.70  m
V=2 .44 m/s

s=0 .09780  m/m
Qd= 11 .683  l ts/s

PVC

D=200  mm
L=26.40  m
V=2 .07 m/s

s=0 .06136  m/m
Qd= 11 .725  l ts/s

PVC

D=200  mm
L=17.60  m
V=2 .16 m/s

s=0 .06932  m/m
Qd= 11 .752  l ts/s

PVC

D=200  mm
L=54.85  m
V=2 .06 m/s

s=0 .05962  m/m
Qd= 11 .830  l ts/s

PVC

D=200  mm
L=20.65  m
V=2 .42 m/s

s=0 .09443  m/m
Qd= 11 .849  l ts/s

PVC

D=200  mm
L=28.65  m
V=2 .34 m/s

s=0 .08517  m/m
Qd= 11 .882  l ts/s

PVC

D=200  mm
L=19.55  m
V=2 .72 m/s

s=0 .13043  m/m
Qd= 11 .903  l ts/s

PVC

D=200  mm
L=19.75  m

V=2 .67 m/s
s=0 .12354  m/m
Qd= 11 .925  l ts/s

PVC

D=200  mm
L=27.40  m

V=2 .39 m/s
s=0 .09087  m/m
Qd= 11 .952  l ts/s

PVC

D=200  mm
L=17.15  m
V=2 .72 m/s

s=0 .13061  m/m
Qd= 11 .970  l ts/s

PVC

D=200  mm
L=32.85  m
V=2 .46 m/s

s=0 .09711  m/m
Qd= 12 .041  l ts/s

PVC

D=200  mm
L=50.75  m
V=2 .10 m/s

s=0 .06246  m/m
Qd= 12 .101  l ts/s

PVC

D=200  mm
L=30.75  m

V=1 .80 m/s
s=0 .04033  m/m
Qd= 12 .146  l ts/s

PVC

D=200  mm
L=43.70  m
V=1 .62 m/s

s=0 .02998  m/m
Qd= 12 .206  l ts/s

PVC

D=200  mm
L=42.40  m

V=2 .22 m/s
s=0 .07193  m/m
Qd= 12 .267  l ts/s

PVC

D=200  mm
L=30.70  m
V=2 .54 m/s

s=0 .10423  m/m
Qd= 12 .317  l ts/s

PVC

D=200  mm
L=17.35  m
V=2 .49 m/s

s=0 .09914  m/m
Qd= 12 .344  l ts/s

PVC

D=200  mm
L=17.35  m
V=2 .73 m/s

s=0 .12738  m/m
Qd= 12 .371  l ts/s

PVC
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D=200  mm
L=46.14  m
V=2 .73 m/s

s=0 .12765  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=26.50  m
V=2 .75 m/s

s=0 .13057  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=25.84  m
V=2 .72 m/s

s=0 .12732  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=18.35  m
V=2 .62 m/s

s=0 .11335  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=30.73  m
V=2 .58 m/s

s=0 .10901  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=20.00  m
V=2 .71 m/s

s=0 .12500  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=39.65  m
V=2 .77 m/s

s=0 .13291  m/m
Qd= 11 .643  l ts/s

PVC

D=200  mm
L=42.73  m
V=2 .63 m/s

s=0 .11561  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=40.00  m
V=2 .53 m/s

s=0 .10375  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=25.00  m
V=2 .67 m/s

s=0 .12040  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=14.64  m
V=2 .75 m/s

s=0 .13046  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=60.00  m
V=2 .14 m/s

s=0 .06467  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=71.00  m
V=1 .85 m/s

s=0 .04296  m/m
Qd= 12 .371  l ts/s

PVC

D=200  mm
L=60.65  m
V=2 .42 m/s

s=0 .09118  m/m
Qd= 12 .371  l ts/s

PVC

3
1
3
2
.2

3
3
1
3
1
.0

3
1
.2

0
0

+
5

51
.3

0

TRAMO K

U
N

IV
E

R
S

ID
A

D
 T

É
C

N
IC

A
 D

E
 A

M
B

A
T
O

A
LC

A
N

T
A

R
ILLA

D
O

 C
O

M
U

N
ID

A
D

 YU
YA

U
TE A

LTO

D
IB

U
JA

D
O

 P
O

R
:

    B
O

L
ÍV

A
R

 L
Ó

P
E
Z
 D

ELG
A
D

O

R
E
V

IS
A

D
O

 P
O

R
:

         IN
G

. LU
IS

 B
A
U

TIS
TA

C
O

N
T

IE
N

E
:

E
S
C

A
L
A

:
            H

_
1
:1

0
0
0
     V

_
1
:1

00
F
E
C

H
A

:
             S

EP
TIE

M
B
R

E / 2011
L
A

M
IN

A
:

                  1
1

 de
 1

6

FA
C

U
LT

A
D

 D
E
 IN

G
E
N

IE
R

ÍA
 C

IV
IL Y M

EC
Á
N

IC
A

S
IS

T
E

M
A

 D
E
 A

L
C
A

N
T

A
R

IL
L
A

D
O

:
                                                      N

o. 2

P
E
R

F
IL LO

N
G

IT
U

D
IN

A
L TR

A
M

O
 K

ESCALA __1: 1350

H=1.20m

H=2.00m

H=0.70m

H=0.70m

H=1.40m

H=1.70m

H=1.40m

H=1.40m

H=1.40m

H=1.50m

H=1.20m

H=1.60m



0
,50

1.35

1
 Ø

12
 @

 1
0cm

  M
c1

01

1
 Ø

12
 @

 1
5cm

  M
c1

00

P
LA

N
ILLA

 D
E

 H
IE

R
R

O
S

        E
S

P
E
C

IF
IC

A
C

IO
N

ES
 TÉC

N
IC

A
S

   1
.- E

l lím
ite

 d
e
 flu

e
n
cia

 d
e
l a

ce
ro

 d
e
 re

fu
e
rzo será  fy=

 4200 kg/cm
2

   2
.- E

l lím
ite

 d
e
 flu

e
n
cia

 d
e
 lo

s e
strib

os será fy=
 4200kg/cm

2
   3

.- T
o
d
o
s lo

s e
le

m
e
n
to

s te
n
d
ra

n
 u

n
 re

cubrim
iento de 3 cm

   4
.- C

u
a
lq

u
ie

r ca
m

b
io

 e
n
 la

 e
stru

ctu
ra

 d
e
b
e
rá

 se
r aprobada por el calculista.

   5
.- L

a
s d

im
e
n
sio

n
e
s in

id
ica

d
a
s e

n
 lo

s p
la

n
o
s p

re
v
aleceran a las m

edidas a escala
   6

.- E
l e

sfu
e
rzo

 u
n
ita

rio
 d

e
l h

o
rm

ig
o
n
 a

 lo
s 2

8
 d

ia
s sera f'c=

  210 kg/cm
2

R
E
S

U
M

E
N

 D
E
 H

IER
R
O

S

D
ia

m
etro

L
o
n
g
itu

d
   (m

)
P
e
so

     (K
g)

1
0

 1
4
.15

 1
0
.78

1
2

3
2
4
.40

2
8
8
.07

T
O

T
A
L

2
9
8
.85

O
b
se

rv
a
ciones

T
IP

O
S

 D
E
 H

IER
R
O

S

aI

aC
b

b
a

L

b
aI

LO
S

E
T

A
  D

E
S

A
R

E
N

A
D

O
R

ESC
ALA    ---------------------    1 : 20U

N
IV

E
R

S
ID

A
D

 T
É
C

N
IC

A
 D

E
 A

M
B

A
T
O

A
LC

A
N

T
A

R
ILLA

D
O

 C
O

M
U

N
ID

A
D

 YU
YA

U
TE A

LTO

D
IB

U
JA

D
O

 P
O

R
:

    B
O

L
ÍV

A
R

 L
Ó

P
E
Z
 D

ELG
A
D

O

R
E
V

IS
A

D
O

 P
O

R
:

         IN
G

. LU
IS

 B
A
U

TIS
TA

C
O

N
T

IE
N

E
:

E
S
C

A
L
A

:
                  

IN
D

IC
A
D

A
S

F
E
C

H
A

:
             S

EP
TIE

M
B
R

E / 2011
L
A

M
IN

A
:

                  1
2

 de
 1

6

FA
C

U
LT

A
D

 D
E
 IN

G
E
N

IE
R

ÍA
 C

IV
IL Y M

EC
Á
N

IC
A

S
IS

T
E

M
A

 D
E
 A

L
C
A

N
T

A
R

IL
L
A

D
O

:
                                                    N

o
. 1  y  N

o. 2

D
E
S

A
R

E
N

A
D

O
R

 Y R
EJILLA

0
,80

0
,40

0
,50

0
,15

0
,15

2
,00

0,151,200,15

1,50

S
A
LID

A
 A

L
 R

EA
C
TO

R

BB

A
A

R
ejilla

 M
etalica

A
ng

ulo 1 1/4" x
 1/8"

U
bica

do
s a 3 cm

V
isag

ra Ø
=

 3/4"

V
arilla Ø

=
 14

m
m

 @
 2

cm

H
S
  d

e  2
10

 K
g/cm

2

C
ha

ro
l Pe

rforad
o de

H
S
  d

e  2
10

 K
g/cm

2
O

rificios de Ø
=

 1"

E
N
T
R
A

D
A

D
E
S
A
R
E
N

A
D

O
R
  -  PLA

N
T
A

                                                            ESCALA    ---------------------    1 : 20

D
ES

C
A

R
G
A

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

E
N
T
R
A

D
A

S
A
LID

A
 A

L
 R

EA
C
TO

R

C
O

R
T
E
    A

 - A
   E

S
C
A
LA

    ---------------    1 : 20

0
,35

0
,35

0
,50

0
,50

0
,08

0
,08

0,100,700,200,60

0
,15

0
,90

0
,40

0
,40

0
,15

2
,00

1
,50

C
O

R
T
E
     B

 - B
E
S
C
A
LA

    ---------------------    1 : 20

C
ha

ro
l de

E
scu

rrim
iento

R
ejilla

 M
etalica

H
S
  d

e  2
10

 K
g/cm

2
H

S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

1
 Ø

12
 @

 2
0cm

  M
c1

02

1
 Ø

12
 @

 2
5cm

  M
c1

03

0
,80

0
,40

0
,50

0
,15

0
,15

2
,00

0,151,200,15

1,50

S
A
LID

A
 A

L
 R

EA
C
TO

R

B

A
A

R
ejilla

 M
etalica

A
ng

ulo 1 1/4" x
 1/8"

U
bica

do
s a 3 cm

V
isag

ra Ø
=

 3/4"

V
arilla Ø

=
 14

m
m

 @
 2

cm

H
S
  d

e  2
10

 K
g/cm

2

C
ha

ro
l Pe

rforad
o de

H
S
  d

e  2
10

 K
g/cm

2
O

rificios de Ø
=

 1"

E
N
T
R
A

D
A

D
E
S
A
R
E
N

A
D

O
R
  -  PLA

N
T
A

                                                            ESCALA    ---------------------    1 : 2
0

D
ES

C
A

R
G
A

1
 Ø

12
 @

 2
0cm

  M
c1

04
1
 Ø

12
 @

 2
5cm

  M
c1

05

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

E
N
T
R
A

D
A

S
A
LID

A
 A

L
 R

EA
C
TO

R

C
O

R
T
E
    A

 - A
   E

S
C
A
LA

    ---------------    1 : 20

0
,35

0
,35

0
,50

0
,50

0
,08

0
,08

0,100,700,200,60

0
,15

0
,90

0
,40

0
,40

0
,15

2
,00

1
 Ø

10
 @

 1
0cm

  M
c1

07

1
 Ø

10
 @

 1
0cm

  M
c1

06

1
 Ø

12
 @

 1
0cm

  M
c1

01

1
 Ø

12
 @

 1
5cm

  M
c1

00

0,100,400,100,600,200,20

1,60

1
,50

C
O

R
T
E
     B

 - B
E
S
C
A
LA

    -----------------    1 : 20

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

1
 Ø

10
 @

 1
0cm

  M
c1

07

1
 Ø

10
 @

 1
0cm

  M
c1

06

1
 Ø

12
 @

 2
0cm

  M
c1

04

1
 Ø

12
 @

 2
5cm

  M
c1

05

1
 Ø

12
 @

 1
0cm

  M
c1

01

1
 Ø

12
 @

 1
5cm

  M
c1

00

H
S
  d

e  2
10

 K
g/cm

2

B

a
b

c
d

g

100
G

12
44

0.45
2X0.10

0.65
28.60

25.45
101

G
12

32
1.30

2X0.10
1.50

48.00
42.72

102
C

12
14

2.25
2X1.40

5.05
70.70

62.92
103

C
12

16
1.35

2X0.20
1.75

28.00
24.92

104
C

12
24

1.35
2X1.40

4.15
99.60

88.64
105

C
12

22
1.85

2X0.20
2.25

49.50
78.21

106
I

10
8

1.15
1.15

9.20
8.19

107
I

10
11

0.45
0.45

4.95
4.41

M
c

TIPO
ø 

m
m

D
ESAREN

AD
O

R
                                                                    M

ARCA
S   100 

N
o

DIM
EN

SIO
N

ES
Long. 

Desarm
ada

Long. 
Total

Peso
O

bserv.



d
e
 P

is
o
 d

e
l Tan

qu
e

V
e
r d

e
ta

lle
 A

rm
ado

T
AP

A DE
 T

OL
7

0x10
0 cm

T
U
B

ER
IA

 D
E

D
ES

C
A

R
G
A

P
V
C
 Ø

2
0
0
m

m

i =
 2%

PVC Ø200mm

P
V
C
 Ø

2
0
0
m

m

P
V

C Ø
7

5
m

m
P

ER
FO

RA
D

A

M
AN

GU
ER

A 
Ø

 1''

i =
 2%

L
EC

H
O

 D
E S

E
C
A

D
O

 D
E

L
O

D
O

S

i =
 2%

P
V

C Ø
2

00
m

m

N
IV

E
L D

E AGUA

    P
a
re

d
 T

an
qu

e

V
e
r d

e
ta

lle
 A

rm
ado

P
R
O

D
U

C
CIO

N
B
IO

G
AS

T
U
B

ER
IA

 D
EL

D
ES

A
R

EN
A
D

O
R

T
a
p
a
 s

a
n

ita
ria H

erm
ética

0
.7

5x
0.75

T
AP

A DE
 T

OL
4

0x10
0 cm

i =
 2%

P
VC Ø

2
00

m
m

C
O

N
TE

N
E

D
O

R
D

E
 B

IO
G

A
S

H
.S

. f'c=
2
1

0
 kg

/c
m

2

B
IO

G
AS

0
,06

3
,80

0
,06

A
R
M

A
D

O
 LO

S
A
 D

E
 T

A
PA

Y

4
Ø

1
2
m

m
 @

1
0
cm

Y

M
a
lla

 e
le

c
trosoldada

B
oca

V
isita

4
/10

4
Ø

1
2
m

m
 @

1
0
cm

T
u
b
. P

V
C
 Ø

 100m
m

C
aja de revisión

T
u
b
. P

V
C
 Ø

 100m
m

S
IS

T
E
M

A
 D

E
 D

R
E
N

A
JE

P
E
R
FO

R
AD

O
P
E
R
FO

R
AD

O

0
,60

2
,05

1
,50

4
,50

0.30

0
.30

D
E
T
A
LLE

 D
E
 D

R
E
N

E
S

G
ra

v
a
 gruesa

Ø
 1

0
0
m

m
 L

=
50 cm

 con
p
e
rfo

rado

P
ed

az
os

 d
e tu

bo
 PV

C

P
a
p
e
l a

lq
u
itranado.

E
m

p
ed

ra
do

 base.

D
E
T
A

LLE
 A

R
M

A
D

O
 P

IS
O

 T
A

N
Q

U
E

E
m

p
e
d
ra

d
o
 b

a
s
e
(m

e
jo

ra
m

iento -suerlo)

S
u
e
lo

 d
e
 c

im
entación

R
e
fu

e
rz

o
 (m

a
lla

 e
le

c
trosoldada 50*50*75)

R
e
p
la

n
tillo

 d
e horm

igón

M
a
lla

 e
x
a
gonal de

g
a
llin

e
ro

 Ø
1/2"

0,07

0,20

0,03

0,10

C
O

R
T
E
 Y

 - Y
 (LO

S
A
)

M
alla

 e
le

ctro
so

ld
ada

Ø
 4

/10

4
Ø

1
2
 @

1
0
cm

Ø
 1

/2
" (p

a
ra

 m
asillad

o)

M
a
lla

 e
x
a
g
on

al

0,10

M
alla

 e
xa

go
na

l de

H/3

2.80

L
osa de

 p
iso

H/3

E
m

p
e
d
ra

do base

D
E
T
A
LLE

 A
R
M

A
D

O
 D

E
 P

A
R
E
D

 

0.10-0.15

0.10

T
ra

slap
e co

n m
a
lla pa

red

H/3

1
Ø

 2.12
 @

4cm

A
s3

C
ha

flan
 0

.1
0x

0.10
  (H

S
  f'c=

2
10

 k
g/cm

2)

1
Ø

 2.12
 @

5cm

A
s2

g
alline

ro
 Ø

 1/2"

0
.0

6

1
Ø

 2.12
 @

11
cm

A
s1

M
A
LL

A
 E

LEC
TR

O
S
O

L
D
A
D
A

4
.10

M
A
LL

A
 E

LEC
TR

O
S
O

L
D
A
D
A

4
.10

M
A
LL

A
 E

LEC
TR

O
S
O

L
D
A
D
A

4
.10

A
c
e
ro

 d
e
 R

efu
erzo

(m
a
lla

 e
le

c
trosoldada)

0
.5

5
x0

.5
5
m

S
u

m
idero

B
o
ca

 d
e
 V

isita H
erm

ética

0
.7

5
x
0
.7

5 m

T
U

B
E
R

IA
 D

E
D

E
S

C
A

R
G

A
 Y

S
E
C

A
D

O
 D

E
 LO

D
O

S

T
U
B
ER

IA
 D

EL
D

E
S
A
R
E
N

AD
O
R

Ø
 20

0 m
m

 P
VC

C
O

N
T
E
N

ED
O

R
D

E
 B

IO
G

A
S

3
,80

0
,06

0
,06

0
,40

0
,40

R
1,90

1,10

0
,45

0
,10

0,90

1
,10

P
LA

N
T
A
 R

E
A
C
T
O

R
 A

N
A
E
R
O

B
IC

O
 D

E FLU
JO

 A
S
C
EN

D
EN

TE
       E

S
C

A
LA

 _
_
_
_
_
_
_
 1

 : 40

A
A

H
.S

. f'c=
2
1

0
k
g/cm

2

3
,92

3
,80

0
,06

0
,06

0
,40

3
,92

0,65

0,75

1
,1

0

0
,1

0
0

,6
0

0 ,20

C
O

R
T
E
 A

 - A
  R

E
A
C
T
O

R
 A

N
A
E
R
O

B
IC

O
 D

E FLU
JO

 A
S
C
EN

D
EN

TE
       E

S
C

A
LA

 _
_
_
_
_
_
_
 1

 : 40

0
,40

       E
S

C
A

LA
 _

_
_
_
_
_
_
 1

 : 40

       E
S

C
A

LA
 _

_
_
_
_
_
_
 1

 : 40

         E
S

C
A

LA
 _

_
_
_
_
_
_
 S

 /E

         E
S

C
A

LA
 _

_
_
_
_
_
_
 S

 /E

         E
S

C
A

LA
 _

_
_
_
_
_
_
 S

 /E

         E
S

C
A

LA
 _

_
_
_
_
_
_
 S

 /E

         E
S

C
A

LA
 _

_
_
_
_
_
_
 S

 /E

U
N

IV
E

R
S

ID
A

D
 T

É
C

N
IC

A
 D

E
 A

M
B

A
T
O

A
LC

A
N

T
A

R
ILLA

D
O

 C
O

M
U

N
ID

A
D

 YU
YA

U
TE A

LTO

D
IB

U
JA

D
O

 P
O

R
:

    B
O

L
ÍV

A
R

 L
Ó

P
E
Z
 D

ELG
A
D

O

R
E
V

IS
A

D
O

 P
O

R
:

         IN
G

. LU
IS

 B
A
U

TIS
TA

C
O

N
T

IE
N

E
:

E
S
C

A
L
A

:
                  

IN
D

IC
A
D

A
S

F
E
C

H
A

:
             S

EP
TIE

M
B
R

E / 2011
L
A

M
IN

A
:

                  1
3

 de
 1

6

FA
C

U
LT

A
D

 D
E
 IN

G
E
N

IE
R

ÍA
 C

IV
IL Y M

EC
Á
N

IC
A

S
IS

T
E

M
A

 D
E
 A

L
C
A

N
T

A
R

IL
L
A

D
O

:
                                                    N

o
. 1  y  N

o. 2

R
E
A

C
T
O

R
 A

N
A

E
R

O
B

IC
O

 D
E FLU

JO
 A

S
C

E
N

D
EN

TE

0,40

0
,30

FILT
R

O DE
T

UB
ER

IA
 PVC

P
ER

FO
RA

DA



P
LA

N
ILLA

 D
E

 H
IE

R
R

O
S

        E
S

P
E
C

IF
IC

A
C

IO
N

ES
 TÉC

N
IC

A
S

   1
.- E

l lím
ite

 d
e
 flu

e
n
cia

 d
e
l a

ce
ro

 d
e
 re

fu
e
rzo será  fy=

 4200 kg/cm
2

   2
.- E

l lím
ite

 d
e
 flu

e
n
cia

 d
e
 lo

s e
strib

os será fy=
 4200kg/cm

2
   3

.- T
o
d
o
s lo

s e
le

m
e
n
to

s te
n
d
ra

n
 u

n
 re

cubrim
iento de 3 cm

   4
.- C

u
a
lq

u
ie

r ca
m

b
io

 e
n
 la

 e
stru

ctu
ra

 d
e
b
e
rá

 se
r aprobada por el calculista.

   5
.- L

a
s d

im
e
n
sio

n
e
s in

id
ica

d
a
s e

n
 lo

s p
la

n
o
s p

re
v
aleceran a las m

edidas a escala
   6

.- E
l e

sfu
e
rzo

 u
n
ita

rio
 d

e
l h

o
rm

ig
o
n
 a

 lo
s 2

8
 d

ia
s sera f'c=

  210 kg/cm
2

R
E
S

U
M

E
N

 D
E
 H

IER
R
O

S

D
ia

m
etro

L
o
n
g
itu

d
   (m

)
P
e
so

     (K
g)

1
0

1
2

4
8
8
.17

4
3
3
.49

T
O

T
A
L

O
b
se

rv
a
ciones

T
IP

O
S

 D
E
 H

IER
R
O

S

aI

aC
b

b
a

L

b
aI

4
3
3
.49

U
N

IV
E

R
S

ID
A

D
 T

É
C

N
IC

A
 D

E
 A

M
B

A
T
O

A
LC

A
N

T
A

R
ILLA

D
O

 C
O

M
U

N
ID

A
D

 YU
YA

U
TE A

LTO

D
IB

U
JA

D
O

 P
O

R
:

    B
O

L
ÍV

A
R

 L
Ó

P
E
Z
 D

ELG
A
D

O

R
E
V

IS
A

D
O

 P
O

R
:

         IN
G

. LU
IS

 B
A
U

TIS
TA

C
O

N
T

IE
N

E
:

E
S
C

A
L
A

:
                  

IN
D

IC
A
D

A
S

F
E
C

H
A

:
             S

EP
TIE

M
B
R

E / 2011
L
A

M
IN

A
:

                  1
4

 de
 1

6

FA
C

U
LT

A
D

 D
E
 IN

G
E
N

IE
R

ÍA
 C

IV
IL Y M

EC
Á
N

IC
A

S
IS

T
E

M
A

 D
E
 A

L
C
A

N
T

A
R

IL
L
A

D
O

:
                                                    N

o
. 1  y  N

o. 2

LE
C

H
O

 D
E
 S

E
C

A
D

O
 D

E LO
D

O
S

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

C
A
N

A
L
 D

E R
E
C
O

LEC
C
IÓ

N
A

 LA
 D

E
S
C
A

R
G
A

E
N
T
R
A

D
A

 D
EL

 R
EA

C
TO

R

Y

Y

X
X

H
O

R
M

IG
O

N
 S

IM
P
LE

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

H
S
  d

e  2
10

 K
g/cm

2

A
 LA

 D
E
S
C
A

R
G
A
  

Ø
=

2
0
0
m

m
 - PVC

E
N
T
R
A

D
A

 D
EL

 R
EA

C
TO

R

C
O

R
T
E
     Y

 - Y
E
S
C
A
LA

    -----------------    1 : 25

C
O

R
T
E
    X

 - X
E
S
C
A
LA

    -----------------    1 : 25

L
E
C

H
O

 D
E
 S

E
C
A

D
O

S
  -  PLA

N
T
A

E
S
C
A
LA

    ---------------------    1 : 25

0,202,500,300,20

3,20

0
,20

2
,80

0
,20

3
,20

2
,80

0
,20

0
,20

3
,20

0,300,20 0,15 0,95

0,20 1,40

0,20 0,30 1,10

0,35

1,40

0
,20

2
,80

0
,20

3
,20

E
N
T
R
A

D
A

 D
EL

 R
EA

C
TO

R

Y

Y

X
X

E
N
T
R
A

D
A

 D
EL

 R
EA

C
TO

R

C
O

R
T
E
     Y

 - Y
E
S
C
A
LA

    -----------------    1 : 25

C
O

R
T
E
    X

 - X
E
S
C
A
LA

    -----------------    1 : 25

L
E
C

H
O

 D
E
 S

E
C
A

D
O

S
  -  PLA

N
T
A

E
S
C
A
LA

    ---------------------    1 : 25

0,30
1
 Ø

12
 @

 2
0cm

  M
c 201

1
 Ø

12
 @

 5
0cm

  M
c 202

1
 Ø

12
 @

 2
0cm

  M
c 201

1
 Ø

12
 @

 2
0cm

  M
c 201

1
 Ø

12
 @

 5
0cm

  M
c 202

1 Ø12 @ 20cm  Mc 200

1
 Ø

12
 @

 2
0cm

  M
c 200

1
 Ø

12
 @

 2
0cm

  M
c 201

1
 Ø

12
 @

 5
0cm

  M
c 202

1
 Ø

12
 @

 2
0cm

  M
c 206

1
 Ø

12
 @

 2
0cm

  M
c 204

1
 Ø

12
 @

 2
0cm

  M
c 204

1
 Ø

12
 @

 4
0cm

  M
c 207

1
 Ø

12
 @

 2
0cm

  M
c 201

1
 Ø

12
 @

 2
0cm

  M
c 200

1
 Ø

12
 @

 5
0cm

  M
c 202

1
 Ø

12
 @

 2
0cm

  M
c 206

1
 Ø

12
 @

 2
0cm

  M
c 204

1
 Ø

12
 @

 2
0cm

  M
c 204

1
 Ø

12
 @

 4
0cm

  M
c 207

1
 Ø

12
 @

 2
0cm

  M
c 201

1
 Ø

12
 @

 2
0cm

  M
c 200

0,20

a
b

c
d

g

200
L

12
64

1.30
0.50

0.15
1.95

124.80
111.07

201
C

12
48

3.10
2x0.20

3.40
163.20

145.25

202
I

12
14

0.15
0.15

2.10
1.87

204
G

12
32

2.55
2X0.15

2.85
91.20

144.10
205

C
12

32
2.55

2x0.20
2.95

94.40
84.02

206
I

12
14

0.15
0.15

2.10
1.87

M
c

TIP
O

ø
 

m
m

PA
RED

 D
EL LEC

H
O

 D
E SEC

A
D

O
S

                                                                    M
A

RCA
S   200 

SO
LERA

 D
EL LECH

O
 D

E SEC
A

D
O

N
o

D
IM

EN
SIO

N
ES

Long. 
D

esarm
ada

Long. 
Total

Peso
O

bserv.


















1
.00

1
.10

1
.5

0
 V

ISERA

0.25 1.35

1.50

0.150.60 0.30

0.60

0
.50

2.05

0.20

0
.20

0.20






































0.60

0.16

0
.50

2.05 0.06

0
.60















0
.20

1.35

0.15

0.45

0.30

45°

U
N

IV
E

R
S

ID
A

D
 T

É
C

N
IC

A
 D

E
 A

M
B

A
T
O

A
LC

A
N

T
A

R
ILLA

D
O

 C
O

M
U

N
ID

A
D

 YU
YA

U
TE A

LTO

D
IB

U
JA

D
O

 P
O

R
:

    B
O

L
ÍV

A
R

 L
Ó

P
E
Z
 D

ELG
A
D

O

R
E
V

IS
A

D
O

 P
O

R
:

         IN
G

. LU
IS

 B
A
U

TIS
TA

C
O

N
T

IE
N

E
:

E
S
C

A
L
A

:
                  

IN
D

IC
A
D

A
S

F
E
C

H
A

:
             S

EP
TIE

M
B
R

E / 2011
L
A

M
IN

A
:

                  1
5

 de
 1

6

FA
C

U
LT

A
D

 D
E
 IN

G
E
N

IE
R

ÍA
 C

IV
IL Y M

EC
Á
N

IC
A

S
IS

T
E

M
A

 D
E
 A

L
C
A

N
T

A
R

IL
L
A

D
O

:
                                                    N

o
. 1  y  N

o. 2

- IM
P
LA

N
T
A

C
IO

N
 D

E
 LA

S
 P

LA
N

T
A

S
 D

E TR
A
TA

M
IEN

TO
  N

o
. 1

 y
 N

o. 2
- D

E
T
A

LLE
 D

E
 C

E
R

R
A
M

IEN
TO

S
A
LID

A
 A

L
R

EA
C
T
O

R

D
E
S

A
R

E
N

A
D

O
R

A
ce

ro
 d

e
 R

e
fuerzo

(m
a
lla

 e
le

ctrosoldada)

R
1,90

0
.5

5
x
0
.55m

S
u
m

idero

B
oca de V

isita H
erm

ética

0
.7

5x0.75
 m

C
O

N
TE

N
E
D

O
R

D
E B

IO
G

A
S

C
A
N
A
L D

E
 R

E
C
O

LE
C

C
IÓ

N

LE
C

H
O

 D
E

S
E
C
A

D
O

S

C
.R

.
6
0
x60

C.R.
60x60

C
.R

.
6
0
x60

D
E
S
C

A
R
G

A

R
E
A
C

T
O

R

Ø
 2

0
0
 m

m
 PV

C

Ø 200 mm PVC

Ø 200 mm PVC

Ø
 2

0
0
 m

m
 PV

C

Ø
 2

0
0
 m

m
 PV

C

3,20

3
,20

C
.R

.
6
0
x60

C
.R

.
6
0
x60

C
.R

.
6
0
x60

C
O

D
O

9
0 G

R
A
D

O
S

2
,0

0

1 ,50

1
6
,5

0

IM
P
LA

N
T
A

C
IÓ

N
 P

LA
N

T
A

S
 D

E
 T

R
A

T
A
M

IE
N

T
O

 N
o. 1

 y N
o. 2

       E
S

C
A

LA
 _

_
_
_
_
_
_
 1

 : 30

P
U

E
R
T
A
 D

E
 A

C
C

E
S
O

10,50

1
6
,5

0

C
E
R
R
A
M

IE
N

T
O



A
A

E
M

P
A
LM

E
S
 D

E
 3

 C
A
N

A
LES

E
S
C
A
LA

       1:20

E
S
C
A
LA

       1:25

1
.3

0
 a 1

.4
0

1 .30 a 1.40

P
O

Z
O

 D
E
 H

O
R

M
IG

O
N

 S
IM

PLE 

1
.3

0
 a 1

.4
0

1 .30 a 1.40

1.30 a 1.40

1
.3

0
 a 1

.4
0

T
IP

O
 : (0<

H
<

2)

0<H<2

1.40

H
.S

IM
PLE

1
 Ø

1
2
 @

 0
.2

0
 M

c 5

1
 Ø

1
2
 @

 0
.2

0
 M

c 1

E
S
C
A
LA

       1:10

D
E
T
A

LLE
 N

o.1

0
.6

0

1
Ø

1
2
 @

 0
.3

0
 M

c4

1
.0

0
0

.2
0

C
ER

C
O

 D
E H

IER
R
O

 FU
N
D

ID
O

1
 Ø

1
2
 @

 0
.2

0
 M

c5 

1
 Ø

1
2
 @

 0
.2

0
 M

c1 

T
IP

O
  (0<

H
<

2m
) 

C
U
A

D
R

O
 D

E
 M

A
T
ER

IA
LES

 PO
Z
O

S
 

1
.4

0

1
 Ø

1
2
 @

a
 0

.20 M
c3

0
.2

0

T
A
PA

 D
E
 H

IER
R

O
 FU

N
D

ID
O

1
 Ø

1
2
 @

 0
.2

0
 M

c 2

f'c =
1
8
0
 k

g/cm
2

1
.4

0

0
.2

0

0 .30

1
.0

0
0

.2
0

A
N

D
EN

A
N

D
EN

D
ET

A
LLE

 A
R
M

A
D

O

1
 Ø

1
2
 @

 0
.2

0 M
c1

C
O

R
T
E
   1---1

1

1
 Ø

1
2
 @

 0.20

E
S
C
A
LA

       1:25

1
 Ø

1
2
 @

 0
.2

0 M
c2

H
O

R
M

IG
O

N
 S

IM
PLE

T
A
PA

 D
E

1

h
=

v
aria

ble

1
 Ø

1
2
 @

 0
.2

0 M
c1

1
 Ø

1
2
 @

 0
.2

0 M
c5

D
E

T
A

L
L
E
 N

o.1

0 .20

D
A

T
O

S
 C

O
N

S
TR

U
C
TIV

O
S

C
o
d
o
 P

V
C
 9

0

H
S
 f'c=

1
8

0
K

g/cm
2

T
u

b
o
 P

V
C

 Ø
2
0
0
m

m

C
O

R
TE

 B
-B

E
SC

.     1-25

H
=

a
ltu

ra
 d

e salto

H=0.9-2.0m

0
.30

0
.80

0
.20

0
.30

0
.30

D
A
D

O
  H

S
f'c=

1
8
0
K
g
/cm

2

Ø
=

V
A
R
.

Ø=VAR.

0
.20

0
.30

0
.50

1
.5

5
m

3

1
u

1
.5

0
m

1
.00

Ø
=

V
A
R
.

0
.20

0
.20

Tub
o de llegada Ø

 VA
R

 m
m

P
LA

N
TA

P
O

Z
O

 D
E

 S
A

LTO

E
S
C
A
LA

      1 : 25

0
.30

Ø
V
A
R
.m

m

B

0
.20

1
.00

E
S
C
A
LA

       1:20

E
M

P
A

LM
E

S
 D

E
 4 C

A
N

A
LE

S
E
S
C
A
LA

       1:20

P
LA

N
T
A
 PO

Z
O

 D
E R

E
V
IS

IO
N

B

E
S
C
A
LA

      1 : 25

C
O

N
E

X
IO

N
 D

O
M

IC
ILIA

R
IA

 E
N

T
U

B
E

R
IA

 P
R

O
FU

N
D

A

C
O

N
E

X
IO

N
 D

O
M

IC
ILIA

R
IA

 E
N

T
U

B
E

R
IA

 P
O

C
O

 P
R

O
F

U
N

D
A

E
S
C
A
LA

      1 : 25

A
co

m
e
tida

Ø
=

 1
5
00 m

m

T
u
b
e
rìa

 P
rincipal

P
e
n
d
ie

n
te

 m
ìm

im
a  2 %

P
e
n
d
ie

n
te

 m
à
x
im

a  20 %

Ø
=

 1
5
00 m

m

A
co

m
e
tida

T
u
b
e
rìa

 P
rincipal

M
o
rte

ro
  1:2

M
o
rte

ro
 de 

e
n
ch

u
fe

 1:2

Ø
=

 1
5
00 m

m

A
co

m
e
tida

T
u
b
e
rìa

 P
rincipal

P
e
n
d
ie

n
te

 m
à
x
im

a  20 %
P
e
n
d
ie

n
te

 m
ìm

im
a  2 %

T
u
b
e
rìa

 P
rincipal

Ø
=

 1
5
00 m

m

A
co

m
e
tida

0
.9

0

C
A

JA
 D

E
 R

E
V

IS
IO

N

P
LA

N
TA

E
S
C
A
LA

       1:25

0.90

0.150.600.15

0
.1

5
0

.6
0

0
.1

5

E
N

T
R
AD

A
S
A
LID

A

0.08H=0.60 - 0.800.15

0
.1

5
0

.6
0

0
.1

5

E
N

T
R
AD

A
S
A
LID

A

C
O

R
TE

: 2  -  2

C
O

N
EX

IO
N

 D
O

M
IC

ILIA
R

IA0
.9

0

Var.

2
2

0.90

0
.9

0

1
 Ø

1
2
 @

a
 0.15

1
 Ø

1
2
 @

 0.15

3

D
E

T
A

LLE
 D

E
 TA

P
A

 D
E

 H
O

R
M

IG
O

N

3

E
S
C
A
LA

       1:25

0
.9

0

C
O

R
TE

: 3  -  3

0.08

1
 Ø

1
2
 @

 0.15

1
 Ø

1
2
 @

a
 0.15

S
E

 A
P

LIC
A

  A
:

P
O

ZO
 63 Ø

 150 m
m

 
P

O
ZO

 64 Ø
 150 m

m
 

P
O

ZO
 119 Ø

 150 m
m

 
P

O
ZO

 120 Ø
 150 m

m
 

P
O

ZO
 129 Ø

 150 m
m

 
P

O
ZO

 130 Ø
 150 m

m
 

U
N

IV
E

R
S

ID
A

D
 T

É
C

N
IC

A
 D

E
 A

M
B

A
T
O

A
LC

A
N

T
A

R
ILLA

D
O

 C
O

M
U

N
ID

A
D

 YU
YA

U
TE A

LTO

D
IB

U
JA

D
O

 P
O

R
:

    B
O

L
ÍV

A
R

 L
Ó

P
E
Z
 D

ELG
A
D

O

R
E
V

IS
A

D
O

 P
O

R
:

         IN
G

. LU
IS

 B
A
U

TIS
TA

C
O

N
T

IE
N

E
:

E
S
C

A
L
A

:
                  

IN
D

IC
A
D

A
S

F
E
C

H
A

:
             S

EP
TIE

M
B
R

E / 2011
L
A

M
IN

A
:

                  1
6

 de
 1

6

FA
C

U
LT

A
D

 D
E
 IN

G
E
N

IE
R

ÍA
 C

IV
IL Y M

EC
Á
N

IC
A

S
IS

T
E

M
A

 D
E
 A

L
C
A

N
T

A
R

IL
L
A

D
O

:
                                                    N

o
. 1  y  N

o. 2

- D
E
T
A

LLE
S

 D
E
 P

O
Z

O
S

 D
E R

EV
IS

IO
N

- A
C

O
M

E
T
ID

A
S

 D
O

M
IC

ILIA
R
IA

S


