Sdkerhetsregler for anvandning av GMA Uppblasbara Packers
SAFETY RULES USING GMA INFLATABLE PACKERS

1. Borrhalet ska vara renspolat innan packer satts i borrhal. Anvand uppblasbar packer som &r avsedda for hal med
angiven dimension, notera vid val av packer att Max Tillatet Expansiontryck sjunker gradvis mot packers maximala
diameter. Upprepad uppblasning till maximal diameter sliter packer snabbt. Valj darfér packer som har minsta
ytterdiameter (ej uppblast) sa nara borrhalsdiameter som mojligt, men som samtidigt kan monteras i hal utan problem.

Notera ocksa att flisor i borrhal, eller urslag / haligheter i borrhal, ocksa kan skada packer vid anvandning.

2. Vid nedatgaende hal bor halet fyllas med vatten fore injektering for att undvika luftfickor. Cementslangen bor ocksa
fyllas med en cementblandning innan injektionen borjar for att dven dar undvika luftfickor.

3. Expandera packern till berdknat Totalt Expansionstryck med hansyn till; A) Planerad diameter pa packer, B)
Hydrostatiskt tryck i borrhal och C) Planerat injektionstryck (se berdkning nedan). Sakerstall att Totalt Expansionstryck
inte overskrider Max tillatet expansionstryck for aktuell diameter (se Teknisk Specifikation for aktuell packer).

4. Expandera packer med vatten, expansion av packer med luft/gas kan innebara fara om packer skadas vid
installation/anvandning (skadas packerns textilslang vid expansion/anviandning kan packer skjutas ut ur borrhal om den
har expanderats med luft /gas). For att undvika luftfickor i packer, i synnerhet vid stérre packermodeller, fyll packer
med vatten da den star vertikalt, ta bort anslutning och Iat luft komma ut, upprepa denna procedur till dess packer ar
helt fylld med vatten. Installera darefter packer i borrhal.

5. Uppblasbar packer far aldrig expanderas till sin maximala diameter utan att sitta i borrhal/rér!

6. Vid anviandning av uppblasbara packers ska man befinna sig pa sidkert avstand fran borrhal och packer/
injektionsror/injektionsslang. Vistelse framfor borrhalet eller i dess narhet kan vara farligt. Detta galler sarskilt under
expansions av packer, injektion eller direkt efter injektion, samt vid da expansionstryck i packer minskas efter
anvandning (slapps pa). Sarskilt forsiktig bor man vara vid injektion med hoga tryck eller om det hydrostatiska trycket ar
stort. STA DARFOR ALDRIG FRAMFOR BORRHALET ELLER INJEKTIONSRORET/SLANGEN!

7. Alla packer i en och samma injektionsskdarm ska sattas innan injektionen boérjar.

8. Vid injekteringen maste man vara uppmarksam pa att andra packers dven kan trycksattas pga. av forbindelse mellan
borrhalen. Var uppmarksam pa rorelser av injektionsrér/slangar. Om kommunicerade borrhal finns bér alla borrhalen
injekteras samtidigt.

9. Lat berget "vila” i 10-15 min efter injektion sa att trycket avtar innan expansionstrycket i packern minskas.

10. Vid injektion med hdga tryck maste man var uppmarksam pa att packer och 6vriga komponenter ar godkanda for
anvand tryck och dimension. Om injektionsror anvands och sékerhetskrok finns pa injektionsroret fast da en wire /
kedja och till berget innan injekteringsarbetet pabarjas.

11. Om packern under injektionen bérjar att ge efter maste injektionen stoppas och packer expanderas mer. Var
uppmarksam sa inte Max Expansionstryck for packer och aktuell diameter 6verskrids.

Berdikningsformel Expansionstryck:
T=(V1+V2+V3) x 1,3 dar T = Totalt expansionstryck som packer behéver blasas upp med.

- V1=Trycket som atgar for att blasa upp packer till 6nskad diameter (angivet som “Inflation Pressure vs.
outer diameter” i Teknisk Specifikation)

- V2 =Hydrostatiska trycket i borrhalet

- V3 =Arbetstrycket som ska anvdndas vid injektering eller vattenforlustmatning

- T =Totalt expansionstryk i packer.

OBS: Totalt expansionstryck far inte dverstiga max tillatet expansionstryck fér packern vid planerad arbetsdiameter!
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Sdkerhetsregler for anvandning av GMA Uppblasbara Packers
SAFETY RULES USING GMA INFLATABLE PACKERS

1. The borehole must be cleaned before the packer is placed in the borehole. Use inflatable packers that are intended
for holes with the specified dimension, note when selecting packers that the Max Permitted Expansion Pressure
gradually drops towards the maximum diameter of the packers. Repeated inflation to maximum diameter wears
packers quickly. Therefore, choose packers that have the smallest outer diameter (not inflated) as close to the
borehole diameter as possible, but which can also be mounted in holes without problems.

Also notice that chips in boreholes, or bumps / cavities in boreholes, can also damage packers during use.

2. For boreholes facing downwards, the borehole should be filled with water before grouting to avoid air pockets. The
cement hose should also be filled with a cement mixture before the injection begins to avoid air pockets there as
well.

3. Expand the packer to calculated Total Expansion Pressure taking into account; A) Planned diameter of packer, B)
Hydrostatic pressure in the borehole and C) Planned injection pressure (see calculation below). Make sure that the
Total Expansion Pressure does not exceed the Maximum permitted expansion pressure for the current diameter
(see Technical Specification for the current packer).

4. Expand the packer with water, expansion of packer with air / gas can be dangerous if the packer is damaged during
installation / use (if the packer's textile hose is damaged during expansion / use, the packer can be pushed
out/ejected from boreholes if it has been expanded with air / gas). To avoid air pockets in the packer, especially for
larger packer models, fill the packer with water as it stands vertically, remove connection and allow air to escape,
repeat this procedure until the packer is completely filled with water. Then install the packer in the borehole.

5. Inflatable packer must never be expanded to its maximum diameter without sitting in boreholes / pipes!

6. When using inflatable injection packers, be at a safe distance from boreholes and packers / injection tubes /
injection tubing. Staying in, or near the borehole, can be dangerous. This is especially during expansion of packers,
injection or immediately after injection, and when expansion pressure in packers is reduced after use (released).
Particular care should be taken when injecting at high pressures or if the hydrostatic pressure is high. NEVER STAND
IN FRONT OF THE BOREHOLE OR INJECTION TUBE / HOSE!

7. All packers in one injection face should be placed before injection starts.

8. When grouting, you must be aware that other packers can also be pressurized due to. of connection between the
boreholes. Pay attention to movements of injection tubes / hoses. If there are communicating boreholes, all
boreholes should be injected at the same time.

9. Letthe rock “rest” for 10 — 15 minutes after injection to let the pressure decrease/fall before reducing the expansion
pressure in the packer.

10. When injecting at high pressures, make sure that the packer and other components are approved for the actual
pressure and dimension. If an injection pipe is used and a safety hook is attached to the injection pipe, then attach a
wire / chain and to the rock before starting the injection work.

11. If the packer during the injection starts to give in, the injection must be stopped and the packer expanded more. Pay
attention so that the Max Expansion pressure for packer and current diameter is not exceeded.

Calculation formula for Expansion pressure:
T=(V1+V2+V3)x1.3 where T = Total expansion pressure that packer needs to be inflated with.

- V1 = Pressure required to inflate packer to desired diameter (specified as "Inflation Pressure vs. outer
diameter" in Technical Specification)

- V2 = Hydrostatic pressure in the borehole

- V3 = Working pressure to be used for grouting or water loss measurement

- T = Total expansion pressure in packer.

NOTE: The total expansion pressure must not exceed the maximum permitted expansion pressure for the packer at the
planned working diameter!
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