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Los Inicios de hinca con PRFV
1980 primera hinca

O 1980: Baviera, Alemania

0 26m DN800
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Los Inicios de hinca con PRFV
1982 primera hinca significante

0 1982 por debajo del puerto de Hamburgo
O debajo del nivel freético

0 165m DN750

O Espesor de pared 50mm

O Lanzamiento de hasta: 111m

O Desviacion maxima: 15mm

Amiblu

-
-

Enlace

First Large-Scale and Technically Demanding
HOBAS GRP Jacking Project in the World
Jacking Hamburg (Fiersbarg)

Jacking Hamburg (Saselbekstralte)

Jacking Hamburg (Saselbekstralte)

LN T

Ciudad: +
Pais:

Hamburg
Alemania

Hamburg
Alemania

Hamburg
Alemania

Hamburg
Alemania

Hamburg
Alemania

Hamburg
Alemania

Nettelnburg
Alemania

Hamburg
Alemania

Hamburg
Alemania

Hamburg
Alemania

Hamburg
Alemania

Afo:

1982

1982

1982

1982

1982

1983

1983

1983

1984

1985

1985

Largo Diametro
Total # Nominal

[m]:

165

340

50

50

123

125

54

553

330

326

297

DN [mm]:

750
500
700
700
500
600
700
700
700
350

700

I
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Norma de producto
ISO 25780

O Materia prima

O Caracteristicas mecanicas

- Corto plazo
-Largo plazo

O Resistencia bajo carga y ataque quimico
O Desempeno de juntas

O...

4.6 Elapsed time, x, for determination of long-term properties
The subscript x in, for example, S, .. (see 3.27 and 3.28) denotes the time at which the long-term property is

to be determined. Unless otherwise specified, the long-term properties shall be determined at 50 years
(438 000 h).

Amiblu

INTERNATIONAL ISO
STANDARD 25780

First edition
2011-05-15

Plastics piping systems for pressure and
non-pressure water supply, irrigation,
drainage or sewerage — Glass-reinforced
thermosetting plastics (GRP) systems
based on unsaturated polyester (UP)
resin — Pipes with flexible joints
intended to be installed using jacking
techniques

de ions en matiéres pour Pali
En eau svec ou 25ng pression, powr Mimigation ou l'sszainissement —

2 en matidres plast i forcés de
verre (PRV) 4 base de résine de polyesier non saturé (UP) — Tubes
avec assembiages flexibles destinés & éire inafaliés par les techniques
de pouzade

Reference number
IS0 25780:2011(E)

2130 2011
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Proceso de fabricacion
Centrifuad

Aceleracion centrifuga w

Amibly hasta 75 ! |



Ventajas PRFV

de tuberia PRFV para la hinca

Corrosion

Resistencia a compresion
Diametro exterior

Fuerza de empuje admisible

Material excavado
Longitudes disponibles
Clase de presion hasta

Colebrook-White
Hazen Williams

Friccion entre tubo y suelo

Transmision de fuerza de empuje
de un tubo al préximo

Junta

Amiblu

Resistencia a la corrosion depende del

Tubo entero resiste corrosion .
revestimiento

550 - 850 1500
90 35-42
1638 1740 - 1840
4.500 — 8.000
4.000 0 6.300
(Factor de seguridad 3,5)
2,1 2,7
1-6 3035
16 3,75
0,009 0,013-0,015
0,016 1,0-3,0
150 85-95
<5 <8
. requiere elemento elastico (anillo de madera)
directo
entre tubos
PRFV o acero inox. Metalica

Datos se refieren a diametro interno 1500mm

PRFV CONCRETO Unidad |

kg/m
MPa
mm

kN

m3/m

bar
S/m(1/3)

mm

kN/m?

o
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Concreto
Anillo de madera en tubo de concreto
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Concreto

Anillo de madera en tubo de concreto

Amiblu

(1 -Ep| (51)) * SD

sp: Ursprungsdicke des DUR
€mayx. Maximale Stauchung des DUR

gp|: Bleibende Stauchung des DUR
als Funktion der Vorbelastung o4
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Concreto
Desgaste de Anillo de madera

O Antes de carga y descarga ciclica del tubo

- Cumple con objetivo de transmitir fuerza de
empuje de un tubo al préximo

ODespués de carga y descarga ciclica del tubo

- Madera se solidifica y pierde elasticidad

- Animacién Animacion2

- Estudio

Amiblu M
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Ventajas PRFV
Elasticidad

O Comportamiento linear elastico - alta seguridad
en tramos con curva

O No requiere anillos de madera entre juntas

O Aguas y cargas de empuje no afectan integridad

Amiblu w
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Ventajas PRFV
Elasticidad

bl

User Defined Varabls 2 ‘
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Ventajas PRFV
Tubo PRFYV sin fuerza de empuie

Amiblu H
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Ventajas PRFV
Tubo PRFV con fuerza de empuje

ORadio posible sin junta abierta
! OD1638, DI1500: r=600m

: = .:—'.' "_‘-L-:"' ot
—»l e A i = i o
zona de contacto

ql

qi“ il T - o e — r‘

I junta abierta

. . Datos se refieren a diametro interno 1500mm M
Amiblu HoBASE



Juntas
2 tipos

0 Junta PRFV

i

O Junta acero.inox.
e ,,-.aa‘;s’”’::’;

o
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I 4

I 4

para operacion a presion

Juntas

L1

Gp
oLp

gs

L1

N

L4

gs

oLp

sp

b

yp

e T —— e e —
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Procedimiento de empalme
Sistema “push-to-fit”

1. Limpieza y lubrificacion de la espiga

2. Empuje del tut?\/ideo\
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Ensayos de la junta a presion
segun ISO 8639 y EN 1119

Ensayo del sistema DN 600 PN 16, DN 1200 PN 6 and PN 16 + 100 horas
tiempo de ensayo con 2,5 x PN + medicion de la deformacién

=

................................................

............................................................

I
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Ensayo de la junta a presion
con 18mm draw

......................

Amiblu 2 K
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Ensayo de la junta a presion
con deflexion 0,6° y 18mm draw

Amiblu HOBAS®



Ensayo de la junta a presion
Desalineacion (carga de 12kN) + 18mm draw

Amiblu HOBAS®



Ensayo de la junta a presion

Desalineacion (carga de 12kN) + 18mm draw

Test Pressure sequence Pressure level Duration : Start date/time Test result Comments
Total draw (18 mm) Negative pressure 0.8 bar 1h 21.03.2014 07:54 Positive -
no leakage
Initial leakage Initial pressure 16PN | 24.0 bar 15 min | 21.03.2014 11:15 Positive -
no leakage
Preliminary pressure | 1.65xPN | 24.0 bar 16 min | 27.03.20014 09:22 Positive -
0.6° angular deflection no leakage
and 18 mm draw Positive -
Maintained pressure 2.0xPN 32.0 bar 24 h 27.03.20014 09:22
no leakage
Preliminary pressure | 1.5xPN | 240bar | 15min | 24.03.2014 10:41 Positive -
no leakage
Misalignment and 18 Pasitiv
mm draw (add. load of | Maintained pressure | 2.0xPN | 32.0 bar 24 h 24.03.2014 10:41 Dfive =
12 kN) no leakage
Atm_to 0 cycles Positive -
Paositive cyclic pressure | 1,6 x PN 0-24 0 bar | of1,5min { 26.03.2014 12:59 no leakage
ang.back. 10..3.0.min g
Maintained pressure* . 25xPN 40 bar 100 hours ) Positive - 2,5 % PN 100 hours and
(internal requirement) Maintained pressure 2% P 43 bar & min 28.03.2014 11:25 no leakage 3 % PN 6 min
Short-term pressure test" Positive - no structural failure or
- . - 02.04.2014 08:26
(optional) max. pressure no leakage leakage at 64 bar

A [ ] l ' ® *additional requirement to IS08639
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Boquillas de inyeccion
en el tubo

27. Annex 1: Grout Bushings

Verschlussstopien
{Edelstahl 1.4301)

mit 1" AuBengewinde

und Innensechskant 14 mm

Dichtung
0-Ring 23,2 ¥ 3,5

Riickschiagvantil
(Kunslslofry

(Edelstahl 1.4301)
mit Innengewinde 1"
und AuBencewinde

{Edelstahl 1.4301)
mit innengewinde

Fig. 11: Example 1 inch grout bushing
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Tuberia PRFV

Rehabilitacion No Circular
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Tuberia No Circular
Processo de rehabilitacion
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Tuberia No Circular
Fabricacion segun necesidades del canal antiguo

HOBAS NC - Line {special profile)

e mouikd)

Detail B pipe connection

1D 1295x1490 mm
OD 1395x1590 mm spigot socket
Aup ssoonmoe = 2,31 m2

A 12ss1490 = 1,632 m2
Uio rzesnam = 4,583 m

rubber seal
= JIN 4060

construction drawing position 1

= =t
£
= = |
= in|
= E 1291.83
-
E WOBAS Hotes Gk Haterial- GEK, (UP-GE) | Haflstan
S8 & e (TaeeT
AT BT tentvarehmtary Costa Rica
Tatm [ LEITOUT el
o HOBAS 1295x1490




Tuberia No Circular
Diferentes formas y referenmas

. b"‘"" }
_ ’\ g o ‘1‘" Qa
X ' ‘ b

g

1400/1200 mm PN 1 SN 10000 | 5500 m

OpenTrench Installation NC Sewer Line Vidin, Bulgaria \ H
®
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Tuberia No Circular
Diferentes formas y referencias

-

2154/1454 mm Wall thickness 57 mm PN 1 e e R H
° 5 - . = (P e croglih - et g F s RERT i i ‘
Amiblu
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Tuberia No Circular
Diferentes formas y referencias |

- [1:

Relining NC Sewer Line Bucharest, Romania '
DN 400-1100 PN 1 SN 10000 H
(
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Tuberia No Circular

leerents formas Yy referenmas

Relining NC Sewer Line Munich, Germany
4000 x 3900mm

Amiblu
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Proceso de fabricacion
Enrollado (Filament Winding)

|

s " e - SR A, T
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Tuberia No Circular
Fabricacion

&q "miimm

i @Qmm
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Tuberia No Circular
Ventajas

O Reestablece capacidad estructural al nivel como lo tuviera una construccion nueva
O Capacidad hidraulica se mantiene o mejora por la lisa superficie interior

O Permite rehabilitacién con presencia de agua

Relining NC Sewer Line Wirzburg, Germany

° ® 1330/2180 mm Wall thickness 25 mm PN 1
Am [ b' U HOBAS®




Tuberia No Circular
Norma de producto ISO 16611

O Materia prima

O Caracteristicas mecanicas

- Corto plazo
-Largo plazo

O Resistencia bajo carga y ataque quimico
O Desempeno de juntas

O...

4.4.6 Elapsed time for determination of long-term properties, (x)

The subscript x, in for example Sywet (See 3.8}, denotes the elapsed time for which the long-term
property is to be determined. Unless otherwise specified, the long-term properties shall be determined
at 50 years (438 000 h).

Amiblu

INTERNATIONAL ISO
STANDARD 16611

First edition
2017-06

Plastics piping systems for drainage
and sewerage without pressure —
Non-circular pipes and joints made

of glass-reinforced thermosetting
plastics (GRP) based on unsaturated
polyester resins (UP) — Dimensions,
requirements and tests

Systémes de canalisation en plastiques pour réseaux d'assainissement
sans pression — Tuyaux non-circulaires, assemblages de fupaux et
raccords en plastiques thermodurcissables renforeds de verre (PRV) &

ase de résines de polyester non saturé (UP) — Dimensions, exigences
£ essifs

Reference number
150 16611:2017(E)

1802017 .
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Tuberia No Circular
Juntas segun ISO 16611

Table 4 — Summary of test requirements for non-end-load-bearing flexible joints

150 16611:2017(E)

Rubber gasket
Type A / 9
7/ /“
Fig. 4: Joint type A, flexible bell and spigot system
Double rubber gasket
Type B | 140 mm ,.,4 I

/ S 77
F/,'t/f/;/////ﬁ//{é 700

L,

Test Tests to be performed TR ;Ll;erssure Duration
External pressure . 2
differential Negative pressurea -0,8 bar (-0,08 MPa) 1h
Positive static pressure 1,5 bar 24h
Deformation and draw® ;
Positive cyclic pressure Atmosphericto 1,5 bar | 10cyclesof 1.5 minto3
min each
Angular deflection and Initial pressure 1,5 bar 15 min
draw Positive static pressure 1,5 bar 24 h 0

v d

Test nozzle

Fig. 5: Joint type B, flexible bell and spigot system with double gasket and nozzle for testing

Type B1 | e

a  Relative to atmospheric, i.e. approximately 0,2 bar (0,02 MPa) absolute.

b

the lowest stiffness of the test piece

The force shall be min. 20 N per millimetre of the internal height (H) in millimetres and it shall be applied on the area of

Table 5 — Summary of test requirements for rigid joints

Test Tests to be performed Test ;;)gissure Duration
External pressure :
differential Negative pressurea -0,8 bar (-0,08 MPa) 1h
Positive static pressure 1,5 bar 24 h
Deformationb i
Positive cyclic pressure Atmospheric to 1,5 bar Aoy (g'i:ic: ::d:“ into

b

a  Relative to atmospheric, i.e. approximately 0,2 bar (0,02 MPa) absolute.

The force shall be min. 20 N per millimetre of the internal height (H) in millimetres and it shall be applied on the area of
the lowest stiffness of the test piece

Amiblu

q)

Type C fotiomn__

Fig. 7: Joint type C, flexible bell and spigot system (elongated version)
Type D Polyurethane or epoxy glue

s NN

GRP laminate
Fig. 8: Joint type D, fixed bell and spigot system (adhesive joint)

HOBAS®



Tuberia No Circular
Carros de transporte
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Tuberia No Circular
Conexiones domiciliaras

Tuberia de Alcantarillado Antigua

Mortero de
relleno
Sellado

Acometida
existente

Laminado tubo vaina de GRP

tubo NC Line

Amiblu
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Estudio de Caso
Hamburgo, MagdeburgerstraBle

Alcantarillado de mamposteria de 120
anos

Fisuras

—>se pensaba reconstruirlo con concreto
armado con revestimiento de PEAD

->se decidié de rehabilitarlo con tuberia
i HOBAS

7 Tunel antiguo: DN 3600
Longitud: 40 m

Trazado: curva de 80°

Yol « ¥

Amiblu "'




Estudio de Caso
Hamburgo, MagdeburgerstraBle

a: DN 3000

bared: 60mm

1500kg/m

HOBAS®
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TWO POWERFUL BRANDS TOGETHER
.. Amiblu

Sustainable Water Solutions



