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1. PREMESSA 

Su incarico dell’Unione Montana “Comuni Olimpici - Via Lattea”, nell’ambito del progetto per il 
riposizionamento con traslazione della seggiovia quadriposto ad ammorsamento automatico 
“Gimont - Col Saurel” per realizzare la nuova seggiovia quadriposto ad ammorsamento “Gimont 
- Colletto Verde”,  è stato redatto il presente progetto esecutivo per un “Impianto fisso di 
distacco artificiale di valanghe a protezione della nuova seggiovia Gimont - Col saurel”  
che prevede la realizzazione di opere di difesa valanghiva a protezione delle infrastrutture 
costituenti l’impianto di risalita in parola. 

Il progetto è finalizzato a mettere in sicurezza, come prevede la normativa vigente, i sostegni e le 
stazioni dell’impianto dal pericolo connesso al distacco di valanghe presenti nella zona e già 
cartografate dal SIVA Piemonte. Sulla scorta dello studio valanghivo allegato al progetto di 
spostamento dell’impianto, è stata sviluppata in modo dettagliato l’opzione più funzionale e, allo 
stesso tempo, economicamente sostenibile, per la protezione dei sostegni della seggiovia, 
costituita dall’installazione di un impianto di distacco artificiale e dalla realizzazione di tre cunei 
deviatori. 

Il progetto definitivo è stato approvato con Deliberazione della Giunta Regionale del 9 luglio 2021, 
n. 15-3502, pubblicata sul BU29 del 22 luglio 2021. 

Il presente progetto esecutivo tratta l’impianto di distacco artificiale finalizzato alla bonifica dei siti 
valanghivi interferenti con i sostegni della nuova seggiovia. 
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2. DIMENSIONAMENTO DELLE FONDAZIONI PER IL SISTEMA DI 
DISTACCO ARTIFICIALE 

Si riportano di seguito i calcoli eseguiti per il dimensionamento di plinti di fondazione e barre di 
ancoraggio degli esploditori in progetto. 

I dati relativi alle caratteristiche del terreno e della roccia sono stati stimati da dati di letteratura 
ed evidenze superficiali. Il dimensionamento condotto sarà verificato in fase realizzativa. 

2.1. Combinazioni di calcolo 

Le azioni agenti sulla fondazione possono essere distinte in due categorie: 

· Pesi propri elementi strutturali: azioni di tipo permanente; 
· Azioni eccezionali: azioni che si verificano solo eccezionalmente nel corso della vita 

nominale della struttura, urti ed impatti dovuti all’esplosione durante la fase di distacco 
della valanga. 

Al fine del dimensionamento delle strutture di fondazione, essendo l’azione eccezionale 
decisamente superiore alle altre azioni variabili (Neve, vento…), si considereranno i soli effetti 
dell’azione eccezionale, combinati secondo la combinazione di calcolo di seguito riportata: 

 

2.2. Aspetti normativi 

Secondo la normativa tecnica i tiranti devono essere progettati considerando tutti i possibili 
meccanismi di collasso dell’ancoraggio a SLU sia a breve sia a lungo termine: 

· raggiungimento della massima resistenza del terreno di fondazione; 
· raggiungimento della resistenza massima di ogni elemento che compone la struttura. 

Per il dimensionamento geotecnico, deve risultare rispettata la condizione !" ≤ $"  con specifico 
riferimento allo stato limite di sfilamento della fondazione. La verifica di tale condizione può essere 
effettuata con riferimento alla combinazione A1+M1+R3, utilizzando i coefficienti parziali riportati 
nelle Tabelle 6.2.I, 6.2.II e 6.6.I. 
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2.2.1. Fondazione 

La verifica della fondazione è effettuata applicando i valori dei coefficienti parziali %& riportati nelle 
Tabella 6.4.I. 

 

2.2.2. Ancoraggio 

La verifica a sfilamento della fondazione dell’ancoraggio si esegue confrontando la massima 
azione di progetto !" con la resistenza di progetto $'" , determinata applicando alla resistenza 
caratteristica $'( i coefficienti parziali %& riportati nella Tab. 6.6.I. 
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Il valore caratteristico della resistenza allo sfilamento dell’ancoraggio $'( si può determinare: 
- dai risultati di prove di progetto su ancoraggi di prova, è il valore minore applicando i fattori 

di correlazione )'* e )'+  al valor medio e al valor minimo delle resistenze $',- misurate nel 
corso delle prove; 

 

 

- con metodi di calcolo analitici, dai valori caratteristici dei parametri geotecnici dedotti dai 
risultati di prove in sito e/o di laboratorio, è il valore applicando i fattori di correlazione )'. e 
)'/  al valor medio e al valor minimo delle resistenze $',0 ottenute dal calcolo 

 

 

Per la valutazione dei fattori )'. e )'/ si deve tenere conto che i profili di indagine sono solo quelli 
che consentono la completa identificazione del modello geotecnico di sottosuolo per il terreno di 
fondazione dell’ancoraggio. 

Considerando che in fase di esecuzione venga realizzato almeno una prova di sfilamento 
necessaria a determinare i valori caratteristici di resistenza del terreno, si utilizzerà il coefficiente 
di sicurezza riportato in Tab. 6.6.III pari a )'. = )'/ = 1,8. 

Nella valutazione analitica della resistenza allo sfilamento degli ancoraggi non si applicano 
coefficienti parziali di sicurezza sui valori caratteristici della resistenza del terreno; si fa quindi 
riferimento ai coefficienti parziali di sicurezza M1. 

2.3. Metodo di calcolo degli ancoraggi 

Per valutare il valore del meccanismo di sfilamento debole, è stata eseguita la verifica a lato 
malta/terreno. La lunghezza d’ancoraggio minima secondo la formula di Bustamante-Doix: 

 

$',0 =
4∙6∙78∙98∙:8
;<=,>∙ξ<=

    @A =
&=,B∙;<=,>∙ξ<=
4∙6∙78∙98
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Dove:  

- $',0 è la resistenza a sfilamento di progetto; 

- CA  è la resistenza al taglio nell’interfaccia terreno-malta alla tipologia di terreno coinvolto 
(ipotizzata), tale valore dovrà essere validato con almeno una prova di sfilamento su 
tirante di prova; 

- D è il coefficiente in funzione del tipo di terreno, della metodologia di iniezione e del 
quantitativo di miscela iniettata; 

- EA è il diametro della perforazione (90mm); 

- @A è la lunghezza d’ancoraggio; 

- %&',F è il coefficiente parziale per la resistenza degli ancoraggi permanenti (1,2) (Tabella 
6.6.I); 

- ξ&' è il coefficiente per determinare la resistenza caratteristica sulla base delle prove 
eseguite, (ξ'. − ξ'/) (Tabella 6.6.III). 

2.4. Materiali 

Il progetto prevede l’installazione di esploditori di tipo standard per il distacco artificiale delle 
valanghe. Per l’ancoraggio di queste strutture al suolo sono necessari il dimensionamento di plinti 
in calcestruzzo armato e bare di ancoraggio profonde. 

Di seguito si riportano le principali caratteristiche dei materiali impiegati 

2.4.1. Calcestruzzo 

· Classe di esposizione fondazioni: XF3; 
· Classe di consistenza del calcestruzzo fresco per le fondazioni: S3; 
· Resistenza caratteristica a 28 gg. > 37 MPa; 
· Contenuto minimo in cemento 340 kg/m³ (C30/37); 
· Dimensione massimo inerte fondazioni = 32 mm; 
· Rapporto acqua / cemento fondazioni = 0,50 al fine di ottenere la lavorabilità necessaria 

per realizzare un calcestruzzo compatto, impiegare additivi superfluidificanti conformi a 
UNI 7102, 8145 e 7104 o 7108 secondo indicazioni della Direzione Lavori; 

· Aria totale occlusa: 5% min. Impiegare additivi areanti conformi a UNI 7103; 
· Per la stagionatura dei getti impiegare prodotti antievaporanti da applicare subito dopo il 

getto. 

2.4.2. Acciaio 

Le barre di tipo B450C devono essere collegate tra di loro mediante adeguate legature (ma non 
saldate) per evitare il loro spostamento durante il getto e garantire comunque ricoprimento e 
posizione di progetto. Si prevede un copriferro controterra pari a 50 mm. 
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2.4.3. Modalità di iniezione degli ancoraggi 

Gli ancoraggi dovranno essere iniettati dal fondo foro a bassa pressione (1-2 atm) utilizzando 
boiacca di cemento ad elevato dosaggio: 

· Cemento: 600 kg di cemento per mc di impasto; 
· Classe calcestruzzo: Rck ≥ 25 MPa; 
· Rapporto acqua cemento: A/C ≤ 0,5. 

2.5. Metodo di verifica della fondazione 

Di seguito sono riportati gli schemi con indicate le direzioni delle forze generate degli esploditori 
per le due principali fasi: esplosione e ricaduta del contrappeso sulla fondazione di valle. Come 
si può vedere la fondazione di valle è caricata sempre e solo a compressione, mentre quella di 
monte viene caricata sia a compressione, carico maggiore, sia a trazione. 

  
Figura 2.1: Schemi di carico per le varie fasi di sparo del sistema di distacco artificiale 

Si sottolinea come la presenza delle 4 barre verticali nella fondazione di valle non sia necessaria 
per le forze in progetto. Da evidenze raccolte in anni di esperienza, però queste ultime sono in 
grado di evitare rotazioni della fondazione causate dalla vibrazione dovuta alla caduta ripetitiva 
della massa del contrappeso.  

La verifica a compressione delle fondazioni è di tipo geotecnico, in particolare va a considerare i 
dati geometrici delle singole fondazioni, i dati geotecnici del terreno in posto sono stimati da 
evidenze superficiali e da dati di letteratura e i dati di sollecitazione sono forniti dal 
produttore/fornitore di ogni elemento costituente il sistema di distacco valanghivo. 
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ALLEGATO 1 
Gazex inerziale da 3,0 m3 – Manuale di montaggio 
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Title of the document                             Page N° 
 

 Description of the inertia 3m³ exploder 1 
 Drawing GAIN30092: Overview of the inertia 3m³ exploder 1 
 
 

Drawing GAINPC007 : Concrete base for any of inertia exploder 
Drawing GAINPC008 : The concrete base for inertia exploder according to the slope 

1 
1 

 Inertia exploder : technical recommendations for civil engineering works 8 
 Drawing GAIN30106 : Form work of inertia 3m³ type fractured rock 2 
 Drawing GAIN30107 : Form work of inertia 3m³ type soft ground 2 
 Drawing GAINPC006 : Installation of the drilling for inertia exploder 1 
 Inertia 3m³ exploder installation 2 
 Certificate of Gazex® bolt fitting 1 
 Drawing GAIN30091 : Assembly of the inertia 3m³ exploder 1 
 Drawing GAINPC005 : Installation of the inertia Gazex counterweight guiding axis 1 
 Drawing GAINPC004 : Setting of the inertia exploder angle 1 
 Drawing GAINPC003 : Drawing of positioning for concrete base calculation exploder I 1 
 Installation of drains on pipelines for low points 1 
 Drawing GACGAS129 : Installation of drains on pipelines for low points 1 
 Drawing GAPC00971 : Pipe inlets on the exploder 1 
 Anticorrosive protection 1 
 Drawing GAIN30093: Locations of lifting cable and lugs on the inertia 3m³ exploder 1 
 Appendix 1: prestressing and tightening torque for HR 24x90 screws class 10.99 1 
 Appendix 2: Celrail V500 resin 2 
 Appendix 3: SIGMA VIKOTE 63 anticorrosive protection 4 

 
 
 
 
 
 
Schematics, drawings and set up indications in this file are typical and must be adapted to 
each site or type of ground by an expert. 
       
Changed file:      If yes, join the list of changes. 
 
File controlled and signed by:    Date: 
 
(Expert)   
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DESCRIPTION OF THE INERTIA 3M³ EXPLODER 
 
 
The (patented) inertia GAZEX® is an evolution of the standard GAZEX® that enables to place 
the exploders on grounds with low strength (with low resistance to traction). 
 
The principle and qualities of the GAZEX® system are the same; only the exploders are 
changed to suit the new constraints. 
 
The exploder base is fixed with 3 Ø 32mm Gewi rods sealed in the ground. Anchor lengths 
must be adapted to the ground conditions. 
 
The front fastening is a counterweight linked to the exploder and placed on a concrete 
pedestal. 
 
Stresses resulting from the explosion are absorbed by the mobile counterweight fixed in front 
of the device. This system overcomes limitations due to the quality of the ground. A rubber 
plate between the counterweight and the concrete base absorbs the impact of the latter. 
 
The counterweight is guided vertically by an axis fixed in the concrete base to avoid any risk of 
PRYHPHQW�RI�WKH�HQWLUH�LQVWDOODWLRQ��VQRZ�FUHHS��DYDODQFKHV«�� 
 
The exploder and counterweight movement is made possible by 2 pivoting pins. 
 
The minimal lifting of the counterweight and the very short duration of the explosion prevent 
snow from sliding under the counterweight. 
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INERTIA GAZEX® 
-------------------------------------------- 

Technical recommendations for  
CIVIL ENGINEERING WORKS 

--------------------------------------------
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1. INSTALLATION 

 
¾ Definition of the installation site according to the avalanche technician for the specific 

snow slide path and the geotechnician for the specific ground conditions. 
 
x The mission of the geotechnician is also to analyse and overcome the natural risks at 

EHVW��+H�FDQ�DVN�IRU�SXUJHV��UHLQIRUFHPHQWV��SURWHFWLRQ�ZRUNV« 
 
 
 

2. DIMENSION ELEMENTS 
 
x Design stresses are the following: 

 
Theoretical push on the uphill base 

Altitude 0.8m³ GAZEX® 1.5m³ GAZEX® 3m³ GAZEX® 
1000 m 25.8 t 40.7 t 72.6 t 
2000 m 23.5 t 37.0 t 66.0 t 
3000 m 21.0 t 33.3 t 59.4 t 

 
 

Theoretical push and energy on the downhill base 
Stresses 0.8m³ GAZEX® 1.5m³ GAZEX® 3m³ GAZEX® 

Counterweight 
mass 

0.76 t 2.0 t 4.0 t 

Falling energy 
 

850 J 1 600 J 3 200 J 

Maximum impact 
stress 

11 t 20 t 40 t 

 
 

Theoretical static traction stress on an uphill anchor 
0.8m³ GAZEX® 1.5m³ GAZEX® 3m³ GAZEX® 

 6 t 8 t 
 
 

x Anchor types are the following: 
 
 

Diameters of the uphill base anchors 
0.8m³ GAZEX® 1.5m³ GAZEX® 3m³ GAZEX® 

GEWI 25 mm  
Fe 500 MPa 

GEWI 25 mm 
Fe 500 MPa 

GEWI 32 mm 
Fe 500 MPa 

 
Drilling diameters and anchors lengths must be adapted to the ground conditions and 
recommended sealing (grouting) methods, according to the geotechnical study and 
engineering plans. 
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3. EXCAVATIONS 
 

x Make the excavations according to the recommendations of: 
- the geotechnical feasibility study (mission of type G12 according to the NFP94-500 
standard),  
- the pre-dimensioning of the foundations (mission of type G2 according to the NFP94-
500standard), 
- the engineering plans (forming and reinforcement) (mission of type G3 according to 
the NFP94-500 standard). 

 
x At the beginning of the construction, confirm with the geotechnician, the considered 

geotechnical hypothesis, if necessary with test drilling at the uphill base and/or downhill 
base location. 
In case of nonconformity or doubts, please inform immediately the project manager and 
the geotechnician. 

 
As soon as possible, place the jig to check the right alignment between the uphill base 
and the downhill base. 

 
x Clean the overburden and loose blocks at the uphill and downhill bases l; the sites must 

be the sound and as regular as possible: avoid steps measuring more than 10cm. 
 
x Keep a sufficient projection out of the ground between the downhill base and the slope: 

(0.3m minimum). It can vary according to the ground. 
 
x Excavations must be confirmed on site by the project manager or the 

geotechnician before the works can be continued.  
 
x , As the building site progresses, please provide the sheets of excavations 

follow-up. 
 
 
 

4. ANCHORS 
 

x Anchors diameters and depths, sealing (grouting) methods and implementation 
recommendations are defined in the geotechnical study (mission of type G2 according 
to the standard NFP94-500). 

 
x Seal the uphill base anchors and supplementary downhill base anchors (if existing) with 

polyester resin or cement grout, in accordance with the instructions given in the 
geotechnical study. 
Resin must be used only for solid rock without important fractures. 
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x The minimum features of anchor sealing products are the following: 
 

Resin Cement grout 

- polyester or epoxy type 

- absence of shrinkage 

- minimum compressive strength: 

Fc 1 = 45MPa 
Fc 3 = 55MPa 

- CPA CEM II 52.5 cement (see NF EN 197-
1 and NF 197-2 standards) 

- cement with slight shrinkage: CP2 

- C/E t2 ratio 

- minimum compressive strength:  

Fc 7 = 25Mpa 

Fc 28 = 35Mpa 

 
 

x During the drilling of the anchors, check that the ground conditions and depths are in 
accordance with the geotechnical hypothesis. In case of nonconformity (faults, spaces, 
ZDWHU� VHHSDJH«��� SOHDVH� LQIRUP� WKH� SURMHFW� PDQDJHU� DQG� WKH� JHRWHFKQLFLDQ�
immediately. 

 
x Using resin: respect absolutely the storage conditions and procedure of the supplier and 

mix components with an electrical mixer. 
 

x Blow out the drill holes before sealing and protect drill holes with tight plugs. 
 

x If necessary, add additional resin to top up drill holes to reach the surface of the natural 
ground. 

 
x As the building site progresses please provide the sheets of excavation follow-

up. 
 
 
 

5. CONNECTION RODS 
 

x Install the connection rods when one base is located on soft ground (refer to the 
recommendations of the geotechnical study). 

 
x They are Ø25mm GEWI rods with bearing plates + bolts. Galvanized steel cables with 

metal core can also be used, on condition that they will be put under tension at 1t 
minimum. 

 
x Rods must be protected with an anticorrosive paint of Sigma Vikote 63 type or 

equivalent. 
 

  
 

6. REINFORCEMENT STEEL - FORMING 
 

x Install Belleville washers on lower anchors in case the exploder is installed 
before concreting, to avoid any problem when removing the concrete. 
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x Reinforce the uphill and downhill bases in accordance with the engineering plans. 
The steps due to the adaptation of the foundation bases between the theoretical profile 
and the natural ground must be taken into account. 

 
x Check that all reinforcing steel is correctly welded and/or tied. If necessary, reinforce 

the connections (do not throw the ties in the bottom of the base). 
 

x II� QHFHVVDU\�� DGG� D� ³PHVK´� UHLQIRUFHPHQW� �ZHOGHG� ZLUH� PHVK�� LQ� WKH� ZKROH� EDVH��
especially at the steps or empty spaces. 

 
x Forming: respect a minimum separation of steel and form of 5cm, use suitable wedges 

if necessary. 
 

x Check the bracing of the forms and the continuity with the ground. There should be no 
deformation of the forms when concreting. 

 
x Make sure that the linings are clean before concreting: clean out the forms, there 

should be no residues of form material or reinforcement steel. 
 

x Protect the forms with a plastic cover in case of bad weather. 
 

x Check the angle of 17° of the uphill/vertical form (tolerance: r3°). 
 

x The reinforcement steel and installation must be confirmed on site by the 
project manager before works can be continued. 

 
 
 

7. CONCRETE BASE 
 

x The concrete must comply with the NF EN 206-1 standard: BPS (concrete with specified 
properties). 

XF3 exposure class (area of significant frost) 
Simple compressive strength at 28 days: 30/37MPa 
S3 consistency class (very plastic / slump from 100 to 150mm) 
Cl 0.40 chloride class 

 
x The cement must be of CPA CEM 52.5 / CP2 type (slight shrinkage). 

 
x Vibrate the concrete during the implementation with a vibrating needle, which must be 

lowered to the bottom of the lining (check the compatibility of its diameter in relation to 
the reinforcement). 

 
x Make the following measurements and tests on fresh concrete: air temperature, slump 

test (NF EN 12350-2 standard) and entrained air content (NF EN 12350-7 standard) for 
each concrete delivery. 

 
x Measurements and tests on hardened concrete: make 6 test tubes for each 

concrete delivery to realize 3 tests of simple compressive strength at 7 days and 3 tests 
at 28 days (NF EN 12390-3 standard). 

 
x When the weather is cold (below 5°), the concreting will be subjected to special 

recommendations concerning frost: cement overdosage, addition of a concrete 
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hardening agent, insulation of forms (preferably wood), installation of a heating system 
WR�PDLQWDLQ�WKH�WHPSHUDWXUH« 
These recommendations will be defined with the project manager. 

 
x Make a slope to downhill or a double-slope on the upper side of the uphill base to ease 

the drainage of water. 
 

x The form removal must not be done before at least 48h, or even longer if it is cold 
(until 5 days for 0°), to be validated according to the temperatures. 

 
x Protect the upper side of the downhill and uphill concrete bases (horizontal sides) with a 

surface water-repellent product:  
Recommended products (coatings or mortars): foundation mortar Sika®, 228 
Lankolastic® or equivalent (avoid bituminous coatings). 
Respect the conditions of use of the supplier. 

 
x Concrete resurfacing, in case of minor holes or small surface faults, can be done 

especially with the following products: Sider Cim®, 228 Lankolastic®, 101 Parenduit®, 
103 Lankomur® or equivalent. 
Respect the conditions of use of the supplier. 

 
x After grouting, provide the concreting follow-up sheet, the concrete delivery sheet and 

the results of compression tests at 7 and 28 days on concrete. 
 
 
 

8. PIPELINES 
 

x The minimum burial depth to be respected is 30cm. 
 

x The minimum slope to be respected is 5 %. 
 

x When installing pipelines that are not buried, respect a distance between brackets of 
4m maximum. It could be reduced up to 1m according to the ground conditions. 

 
x Protect the pipe lines that are not buried: against rodents (metal sheath), snow creep 

and rock fall (Ø 110mm TPC sheath). 
 

x If the pipelines arrive from the uphill side plan to route the pipelines to go under the 
exploder in order to place the drains at the lowest point. 

 
x Fasten the flexible pipe lines on the uphill base: plan to put a bracket on the side of the 

concrete (or on the rock) to absorb the stresses resulting from snow creep. 
 

x Plan a complete purge of the pipe lines, just before the connection on the GAZEX®. 
Systematically check the drains before shot tests. 

 
x Put pipelines under pressure to make sure that there is no leak.  

To do so, place a pressure gauge at one end of the pipeline and send from the other 
end propane or oxygen to the service pressure depending on the pipeline designation. 
You can also use another gas (inert gas) but make sure that the particles do not ignite 
while entering in contact with oxygen.  
The pressures must be stable during 15 minutes. 
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x Mark every drain on the ground, with a system confirmed by the project manager. 
 

x Plan a drain with at least 2m of length for each low point. 
 

x Please provide the sheet of pipelines follow-up. 
 
 
 

9. SET UP 
  

x Tighten and resin every anchor bolt with polyester resin.  

 

x The counterweight must be correctly centred on the downhill base: the off center 
tolerance is 10cm maximum in relation to the base axis. 

 
x Install the counterweight guiding pin, by keeping a certain quantity of Celrail V500 

when grouting. The sealing (grouting) must be done with resin to a depth of 35cm r 
1cm. The tolerance on the axis angle in relation to the vertical is 1°.  

 
x Unstable ground may require an installation of a downhill base protection to prevent 

from material accumulation on the lower base: Splitter or fence type protection, as 
defined by the geotechnician or the project manager. 

 
 

x Clean up : 

o Removal all components  for forming and the insulating foam (if existing) 

o Cut the forming fastening rods down to the concrete and apply 
anticorrosive paint to them. 

o Apply anticorrosive paint on the anchor rods that are not protected.  

 

x Remove all waste and leave the site clean. 
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INERTIA 3M³ EXPLODER INSTALLATION 
 
 

See set up drawing No GAIN30091: Assembly of the inertia 3m³ exploder.  
 
 
The exploder and its base plate are transported assembled by helicopter. The exploder position 
is maintained by a steel spacer piece on the base plate. Thus, the exploder has an angle of 
about 20° instead of 17°. 
See drawing No GAINPC004: setting of the inertia exploder angle. 
 
 
1. RUBBER PLATE: 
 

Place the rubber plate on the downhill concrete base. Do not fix it on concrete. 
 
 
2. COUNTERWEIGHT: 
 

Transport the counterweight by helicopter and place it on the rubber plate. Centre it to 
avoid moving it later and to facilitate the installation of the exploder. 
 
Guy the counterweight with 3 cables to prevent the counterweight from falling over if hit 
accidentally when the exploder is transported by helicopter. 
 

 
3. EXPLODER: 
 

¾ Transport the exploder with its base plate by helicopter and place it on the 3 Ø 32mm 
Gewi rods. 

 
¾ Tighten the base plate right down on the uphill concrete base with Gewi nuts without 

resining. 
 

¾ Keeps the exploder drum using a hand winch.  
 

¾ Transport the exploder elbow by helicopter. Fasten the exploder and the elbow with 24 
HR M24x90 bolts (pression torque = 88daN.m) + locknuts. Put Thread locking ± 
Maximum Strength (Loctite® 270). 
 

¾ Keep the exploder elbow in this position (just above the counterweight) by a hand 
winch. 

 
¾ Remove the steel spacer piece and its fasteners. 

 
¾ Use the hand winch to go down the exploder and align the counterweight axis to the 

exploder one. Insert the axis and put the pins. 
 

¾ Control the flatness of the base plate. It must be horizontal. 
 

¾ Remove the guys from the counterweight. 
 



 
 
 
 

Set up file n°TAS-BE-016 inertia 3m³ exploder / Shelter n° AB2019-« - Customer ± Site - Date 
Realised by Checked by Year Rev Change 
S. Constant O. Rivoal 2019 B Change appendix 3 

20/38 

) Warning: it is essential to remove the steel spacer piece and the guying cables from the 
counterweight before any firing test. 
If this condition is not respected, it can lead to important or even destructive damages on 
the device during the explosion of the gas mixture. 

 
¾ Lift the exploder/counterweight set with the hand winch to adjust the counterweight 

and rubber plate alignment on the downhill concrete base. Lower the set. Remove the 
hand winch. 

 
¾ Fix the rubber plate on the downhill concrete base with 4 M12x100 studs. 
 

4. GUIDING AXIS: 
 

Install the guiding axis of the counterweight on the downhill concrete base, by keeping a 
zone reserved for finishes during grouting or by coring concrete after grouting. The axis 
must be sealed with resin over a depth of 35cm. 
 

 
1. FASTENING : 
 

Resin the Ø32mm Gewi nuts of the base plate and tighten (pression torque nut Ø32 Gewi 
70daN.m). Apply an anticorrosive paint on the anchor rods that are not protected. 
 
The Gewi nuts will be tightened when concrete is dry (around 28 days after pouring) 
 
  

2. FILLING OF THE COUNTERWEIGHT : 
 
The minimum volume of concrete is about 1.8m³. 
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 Certificate of Gazex® bolt fitting 
 

Name of the customer                                               Name of the set up company 

Pression torque   

made 

 

 

 

requested 

70daN.m 

88daN.m 

Maximum 

Quantity 

3 

24 

25 

Bolts  

Nut Géwi Ø32 

Bolt HR class10.9 
M24x90 

Lock nut M24 ZN 

Type of 
exploder  

Inertia 3m³  

Name of the site  
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INSTALLATION OF DRAINS ON PIPELINES FOR LOW POINTS 

 
 
1. INTRODUCTION: 
 
When installing pipelines, you must follow the more regular slope possible avoiding low points 
and sharp turns. 
 
In case the elbow makes a low point, install drains on the lowest point to evacuate 
condensation water. See drawings No GACGAS129: installation of drains on pipelines for low 
points and No GAPC00971: pipe inlets on the exploder. 
 
 
2. INSTALLATION:  
 
Drains must be buried near the ground surface and plugs must be visible; they must be 2m 
long to evacuate the water downhill from the main pipeline. 
 
To ease the draining, it is necessary to bury the drain pipe amid pebbles and place the plug in 
such a way it is easily reachable. Nevertheless, it should be protected from shocks at the same 
time (rock falls...). 
 
A complete pipeline purge must be done just before the pipeline connection to the exploder 
and systematically checked before shot tests. 
 
 
3.  DRAINING:  
 
To drain low points, unscrew each plug to let any possible water flow. Do not forget to replace 
the plug after the operation. 
If there is water in drains, it means that there is a water leak on the pipeline In that case, put 
the pipelines under pressure. 
 
 
4. LOCATION:  
 
To make the low points of the network visible in winter when discharges must be done, install 
a signalling system for each low point (poles, posts....) if permitted by the configuration of the 
ground and their implantation. In the opposite case, write the GPS data of each low point on a 
map. The system must be confirmed by the project manager.  
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ANTICORROSIVE PROTECTION 

 
 
,W� LV� QHFHVVDU\� WR� DSSO\� DQ� DQWLFRUURVLYH� SDLQW� RI� ³SIGMA VIKOTE 63´� W\SH� RQ� WKH� IROORZLQJ�
parts of the exploder: 
 
¾ Gewi anchor rods: after resining and tightening the Gewi nuts, apply paint, even on parts 

covered with protection nuts. 
 
¾ Connection rods if the connection rods between the uphill base and the downhill base are 

of Ø 25mm Gewi type, they must be protected. 
 
¾ Fastening rods of the concrete forms: After the fastening rods have been cut down to 

the concrete, they must be coated with anticorrosive paint. 
 
T.A.S. delivers this paint in 1kg cans. 
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