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Safety is our nature

Reti in acciaio per la prevenzione di frane in roccia e d
versante: la progettazione di riferimento e i criteri di posa
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CONTENUTO PRESENTAZIONE g%;m«l\
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Problematiche e situazioni della
fase progettuale

Cosa Geobrugg propone per affrontare
tali situazioni

Tipologie di sistemi
Metodi per la progettazione

Posa in opera
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DATI DI PARTENZA @BRUWA\
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Relazione geologica . .
Relazione geotecnica

N\ 7

Dati di ingresso

/ N\

Indagini sismiche

Indagini di laboratorio



DATI DI PARTENZA gEgBRUG@A\

Safety is our nature
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Disponibilita economica
del committente?
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Offrire servizi per la
progettazione e la posa

e adattabile \ ’

Obbiettivo

/ —\

Ottimizzazione dei Possibilita di
COsti dimensionato preliminare

Sistema semplice
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In accordo alla Norma EN 14490 (2010)

Hard facing

{ Flexible facing




SISTEMATECCO® ceosrucG A\

Safety is our nature

'
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SISTEMATECCO®

1 Rete In filo d’acciaio ad alta
resistenza + connessioni

2 Piastre cuspidate
TECCO®

3 Ancoraggi

SEMPLICI ELEMENTI CHE DEVONO LAVORARE BENE INSIEME
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Cosa si intende per alta resistenza?

fy = 600 N/mm?




CLASSI DI RESISTENZA gégmcci\
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Norma UNI EN 10223-3: Norma UNI EN 10264-1:

. et Filo d’acciaio e relativi
Fili e prodotti trafilati di orodotti. Filo d'acciaio per

accialo per recinzioni e reti. funi

ft = 350-500 N/mm? VS ft 2 1180 - 2080 @
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Un filo da 3 mm di diametro

Reti in acciaio standard Reti GEOBRUGG
ft =2 500 N/mm? ft = 1770 N/mm?

5 arrampicatori
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Piastre P25/34

Piastre P33/40
e P33/50

Piastra P66/50
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A tipi di rete 3 tipi di piastre 1 clip di
connessione

TECCO® G45/2 + P25/34 +

TECCO® G65/3 P33/40 + P33/50 T3

TECCO® G65/4 P66/50
SPIDER S3-130
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Primo produttore ad ottenere la marcatura CE su tutte le
reti (TECCO e SPIDER)
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Barre d’acciaio filettate in fori per il rinforzo di terreni e rocce.

Prodotti standard,
diversi fornitori.

Siete voi a scegliere |l
piu adatto!

Source: Ischebeck GmbH
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Barre piene Barre cave,
autoperforanti

Barre con diametro variabile trai1 24 mm e 1 32 (40) mm
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Diametri di perforazione compresi tra 45 mm e i 110 mm.
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Esempio Dywidrill di Dywit (DSI — Dywidag)

Dado —

Piastra

Manicotto

Limi

N

Sabbhie
Distanziatore

Roccia

Bit
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Come caratterizziamo | componenti?
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Resistenza contro la rottura al bordo superiore della piastra

... come base per RUVOLUM®
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Resistenza alla trazione parallelamente al pendio

... come base per RUVOLUM®
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Caratteristiche materiale: Ghiaialavata 16/32 mm

Non ha rotture improvvise

Non e influenzato
da coesione

Ripetibilita dei test

Scenario “worst case”
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Test Nr. 4, 27.09.2012, 4 = ey

. |’
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SCIVOLAMENTO REALI 5 sty o
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Test del cupolone: norma UNI 11437

Prove su reti per rivestimento di versanti




GEOBRUGG”A\

GGGGG

Safety is our nature




GEOMETRIA ceosruca A\

Safety is our nature

Sistema TECCO: 4 tipologie di reti

45 mm

130 mm
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Sistema TECCO: 4 tipologie di reti

85 kN/m 2 mm

250 kN/m 4 mm
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Fino a che profondita??
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Ruvolum® The program to dimension the slope stabilization system TECCO® sPIDER®

Ruvolum Online Tool, Version 2014

—
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Layer

1:|1DD:+]|—|

| save | Load | Print | Full screen | Units | EN _-J
Brojact Ho, [12345-12325 | Mesh and spike plate type
Projectilame  |Prove Sicilia | [ TECCOM G532 +F33 | v |
Date, AUthor |Gennaio 2014 - G. Guast | About nailing
Cross-seclion: YWiew nail arangemant; [".-‘ariatiuna=:t |'|

Mail distance harizartal

a=|270 H m

thicknass
Mail diztance inlina ofslope b= |57y =
& ] = " f
i | GEWID =25 mm |~ |
T
[ with rusting away | * |
4 Nall W=|200 [ oeorees o | az [ e "
~ Inclination L_., Dimensioning quantities
4y =26.6 dagrees
i . o = 0.0 kNim®
o = 200 kMim*
Slopeinclination  a=|&0.0 degrees
Control:
Friction angle ground [characteriziic valua) &=320 | : degrees FProofe ofthe mesh Ok [0.73)
e . Froofz of the nails 0K [0.95)
Volume weight ground (characteristic value) Y= 20.0 :I: kM im”
Load cases Defaults Lafety factors | Nail types | Elements of the system Proof of beaning safety

14012014
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RUVOLUM® analisi di tipo attritivo-coesivo alla

Mohr Coulomb
1. La verifica di instabilita 2. La verifica di instabilita di
locali tra 1 singoli ancoraggi versante sul modello del pendio

iIndefinito
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IL MODELLO DI CALCOLO
RUVOLUM
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Ruvolum= The program to dimension the slope stabilization system TECCOZ/ SPIDER®

Ruvolum Online Tool, Version 2014

| save | Load | Print | Full screen ‘ Units | EN =
ProjectNo. | 2013001 Mesh and spike plate type
| winterthur

Project Mame

GEOBRUGG*A\

BRUGG

Mesh and spike plate type

|v|

Date, Author |04.11.2013, D. Flum

ITEEEG'EIGE&B+F‘33 |..‘

|I TECCO® GG5/3 + P33

About nailing

Cross-section: TE[: [:[:}@ GEEJIE + F|33 .l. I Variation a=b | - |
Layer | Mail distance harizontal a= (270 m
thick
e -I-Em GE"E'B + P'33 Mail distance in line of slope b= |27 = m
+
TECCO® GE5/3 + P (Gwommm B
TECCO® G65/4 + P33 [with rusting away |v|
Mail ] - "
inclination TE[:[:[:}@ GEE.‘I"-II- + F'EiEi i | Dimensicning guantities
&, =266 degrees
SPIDER® 53 - 130+ P33 [4] || & =comm
i e =20.0 kN/m®
Slope inclination a= m degrees
Control:
Friction angle ground (characteristic value) <bk= degrees Proofs ofthe mesh Ok
. Proofs ofthe nails OK
Valume weight ground (characteristic value) Y= kMIm®
Load cases Defaults Safety factors ‘ Nail types | Elements of the system Proof of bearing safety ]
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RUVOLUM

Ruvolum™ The program to dimension the slope stabilization system TECCO®/ SPIDER® @A\
GEOBRUGG

Ruvolum Online Tool, Version 2014 BRUGG -

[ Save ‘ Load ‘ Print | Full screen | Units ] EN =
Project No. 20130 Mesh and spike plate type

ProjectName | Winter i GEWI D =28 mm | - ‘ | TECCO®GE53+P33 |~
0411

Date, Author About nailing

GEWI D = 25 mm Al -
CEWID =28 mm Nail distance horizontal a= m
Tail Gistance in in of sIope b= 7o |~ m
GEWID =32 mm
| GEWID =28 mm |- |
GEWI D =40 mm | with rusting away -]
TITAMN 30011
£z =0.0 kN/m?

TlT.""".N "-‘I-DH Ei v Ve = 20.0 kN/m®

&, =266 degrees

Slope inclir
Control:
Friction angle ground (characteristic value) <I)k= degrees Proofs of the mesh QK
Proofs of the nails DK

Valume weight ground (characteristic value) V= = kMNim?®

[ Load cases Defaults Safety factors | Nail types ‘ Elements of the system Proof of bearing safety ]
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PROFONDE
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PROFONDE

Monte Rosa, Cali

Descrizione

Altezza pendio: 70 [m]
Pendenze: Fino a 60 [deg]
Area totale: 8000 [m?]

Rete utilizzata: G65/3 + P33
Ancoraggi: - Gewi 32

Lunghezza e griglia

: * 4,6, 10 [m]
ancoraggi:

« 2.0x2.5[m]
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Che ulteriore aspetto dovete considerare?

!

CORROSIONE AMBIENTALE!
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Come fate a determinare la vita utile?
UNI EN10223

Assumed

a working life
Site Environiment level Class ** of the

Plastic coating product
[in accardance with material Doaing® (EN 10244-2) —
EN IS0 9223:2012, Table 1) [

Very High aggressive: (C5) °
g (&) Pohyvinyl chioride ZnISHIAISH
Wet condibons {PVC) alloy *

Temperate and sublropical zone,

atmosphenc environment with wery
high palution andéor impaortant effect
of chiondes, &.9. indusirial areas,
coastal areas, shelter positions at
coastline

Extreme aggressive (CX) *

Subfropical and tropical zone (very
high time of weness), atmaspheric
enviranment with h Lt ) i
S0z (higher than iﬁm?n. ;ﬂ Palyvinyl chioride | Zn35%/AK% A » 50
INCILGING AcCOM@anying and (FVC) alloy ®
produclion ones andtor sirong effecl
of chilondes, & .g. extreme Industnal
areas, coastal and off shore areas, |

occasionaly contact with sall spray
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Ambient]
molto aggressivi
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SINERGIA
VOI, PROGETTISTI

IMPRE

OTTIMIZZAZIONE DELLE FASI PROGETTUALI, DI
FORNITURA E DI POSA
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LA CORRETTA POSA IN OPERA
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| Un semi-

i ancoragg
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CHECKLIST

‘ Verifica corretto
montaggio

NANAEK
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<« & ‘ & Sicuro | https://www.geobrugg.com/index_en.html &
GEOBR“GG’A\ | Searchterm Q | Switzerland + | EN v | Contact | Downloads | Ne @
BRUGG .~ —_—
T safety is our nature i Registration

A company of the BRUGG Group o g Do you have personal login information?

> ; - Register now

Forgot your password?
1 |

SAF STEMS\MADE OF-HIGH-
E
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Just three clicks to more safety

1. SECTORS 2. APPLICATIONS v 3. SYSTEMS
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GEOBRUGG’A

_BRUBE/

| Searchterm Q |
T Safety is our nature

A company of the BRUGG Group

Switzerland « | EN = | Logout | Contact | Downloads | News | & myGeobrugg

SECTORS & APPLICATIONS | SYSTEMS | PROJECTS | GEOBRUGG
Home

Welcome to myGeobrugg! As a registered user you have extended access:

— l “

——
Dimensioning Tools i
PROJECT DATABASE DOWNLOADS DIMENSIONING TOOLS
Find our solutions in projects all over the world. Extended access to drawings and other documents. Use our software and design our systems for slope
more more stabilization, debris flow barriers and for shallow
landslides.
more
. CONTACT US
GEOBRUGG A E n
T Safety is our nature

ps.//www.geobrugg.com/applications_en.htmi

Company* ‘
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A PIU TARDI PER LA SECONDA
PRESENTAZIONE....

INTANTO, DOMANDE?

9 Sipna
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