MATTERS TO CONSIDER WHEN STOPE BOLTING

QUESTIONS TO ASK:

1. Stope height ?

2. Depth of hole required ?

3. Resin bolt, mechanical anchor or friction anchor ?

4. What drilling method is being used ?

5. The drill rig to use ? (the drill steels that will be required for an Autorock rig will differ from those needed for other rigs)

WORKING RANGES OF THE AUTOROCK RIGS

	Rig size
	Stope height range (mm)

	
	Without extension legs
	With extension legs

	750
	 750 – 1200
	-

	950
	950 - 1520
	-

	1100
	1100 – 1500
	-

	1400
	1400 – 1800
	1400 – 1800

	1600
	
	

	1800
	1800 - 2200
	1800 - 2200

	2400
	2400 - 3300
	


INSTALLING RESIN-ANCHORED ROCKBOLTS

(Bolt length shorter than stope height)

1. Hole diameter should not be larger than 28 mm for 20 mm bolts.

2. The drill bit must be 28 mm maximum.

3. The drill steel must be 22 mm hex.

4. Maximum hole depth is 108mm shorter than the stope height (due to shank length)

5. Total roofbolt length, including the threaded portion, should be 50mm longer than the hole depth. 

6. The drill steel must be measured from shank end to tip.

7. Ensure that the drill steel and the bits are compatible (there are 11° and 12° taper bits).

Example: Stope height = 1200mm

Maximum drill steel = 1200 mm measured from end to tip 

The maximum hole that can be drilled is ± 1100mm 

Maximum rockbolt length = 1150mm, including the threaded section that protrudes from the hole).  

Length of the rockbolt in the hole = 1100mm.


See spreadsheet for other combinations.

If bolts longer than the stope height are required, consult Minova RSA for advice on hole diameters and drilling equipment.

Determining drill steel lengths when using the Autorock rig to install one-piece resin bolts

Important: With every rig a starter drill steel 300 mm long (shank end to tip) must be ordered. Always use new bits on the starter steel to avoid steels jamming.



Stope height 800mm (Maximum hole 700mm)



Resin roofbolt = 750mm



Stroke = 300mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 800mm



Stope height 900mm (Maximum hole 800mm)



Resin roofbolt = 850mm



Stroke = 400mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 900mm



Stope height 1000mm (Maximum hole 900mm)



Resin roofbolt = 950mm



Stroke = 500mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 1000mm



Stope height 1100mm (Maximum hole 1000mm)



Resin roofbolt = 1050mm



Stroke = 600mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 1100mm



Stope height 1200mm (Maximum hole 1100mm)



Resin roofbolt = 1150mm



Stroke = 700mm



Drill steel lengths:



Starter 
= 300mm

2nd steel
= 600mm

3rd steel 
= 1200mm



Stope height 1300mm (Maximum hole 1200mm)



Resin roofbolt = 1250mm



Stroke = 800mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 1300mm

In general:

The starter is always 300mm (or longer to reach the roof), the 2nd steel is always 600mm.  The only steel that changes is the 3rd one.  The length is determined by the depth of the hole you want to drill or the maximum that is possible.  The overall length of the drill steel can never exceed the stope height.

INSTALLING ONE PIECE MECHANICAL ANCHORED BOLTS

The same rules apply as when using resin will apply except:

1. If a forged head bolt is used, the hole must be 50mm longer than the rockbolt. 

2. The diameter of the hole steel must be more than that of the anchor (between 32 and 38mm).

3. The drill steel size may be greater than 22mm hex.

Example: Stope height = 1200 mm

Maximum drill steel = 1200 mm measured from end to tip

Maximum hole that can be drilled is ± 1100mm

Maximum rockbolt length:

If it is a forged head, the length of the roofbolt = 1050mm

If a thread bolt, the length of the bolt = 1100mm.

Determining drill steel lengths when using the Autorock rig to install one-piece mechanically anchored bolts

Important: With every rig a starter drill steel 300 mm long (shank end to tip) must be ordered. Always use new bits on the starter steel to avoid steels jamming.



Stope height 800mm (Maximum hole 700mm)



Mechanically anchored bolt = 650mm



Stroke = 300mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 800mm



Stope height 900mm (Maximum hole 800mm)



Mechanically anchored bolt = 750mm



Stroke = 400mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 900mm

Stope height 1000mm (Maximum hole 900mm)



Mechanically anchored bolt = 850mm



Stroke = 500mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 1000mm



Stope height 1100mm (Maximum hole  bolt1000mm)



Mechanically anchored = 950mm



Stroke = 600mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 1100mm



Stope height 1200mm (Maximum hole 1100mm)



Mechanically anchored bolt = 1050mm



Stroke = 700mm



Drill steel lengths:



Starter 
= 300mm

2nd steel
= 600mm

3rd steel 
= 1200mm



Stope height 1300mm (Maximum hole 1200mm)



Mechanically anchored bolt = 1150mm



Stroke = 800mm



Drill steel lengths:



Starter 
= 300mm

2nd steel 
= 600mm

3rd steel 
= 1300mm

In general:

The starter is always 300mm, the 2nd steel is always 600mm.  The only steel that changes is the 3rd one.  The length is determined by the depth of the hole you want to drill or the maximum that is possible.  The overall length of the drill steel can never exceed the stope height.

INSTALLING COUPLED MECHANICALLY ANCHORED BOLTS

1. The depth of the hole is not determined by the stope height.

2. The maximum length of (coupled) roofbolt is 2x the stope height.

Example: Stope height = 1200 mm

There is no maximum hole depth

However: maximum coupled roofbolt length, = ± 2300mm

(2x stope height).

There are two coupled steel drilling systems, the Tungrock and the Boart systems:

Determining coupled drill steel lengths when using the Tungrock system

1. With this system you add drill steels from the collar of the hole.

2. The stroke of the machine will determine the length of the couplers.

3. There is no limit to the depth of the hole

4. The maximum length of the roof bolt is ± twice the stope height.

5. The diameter of the hole cannot be less than 32mm

· Example: 
Stope height

= 
1000mm                                                         

Stroke

=  
  500mm

Starter

=
  550mm

2nd Coupler

=
  500mm

3rd Coupler

=
  500mm etc, etc, etc

If the stroke is eg. 600mm all lengths may increase by 100mm etc.

Determining coupled drill steel lengths when using the Boart system

1. With this system, a starter and finisher set are used.  The starter stays in the chuck and gives good support over its full length (108mm).  The finisher has a female socket at one end and an 11° taper section at the other end, for the bit.

2. The starter and finisher pieces need to be unscrewed every time to add a coupler piece in between.

· Example: Stope height
= 
1000mm                                                         

Stroke

=  
  500mm

Starter finish set
=
  600mm (effective 500mm)

2nd Coupler

=
  500mm (effective 450mm)

3rd Coupler

=
  500mm (effective 450mm)

Drill Steel Lengths for the Autorock Drill Rigs

All the drill steels are measured from shank end to tip.

When using resin bolting, the drill steel must be 22mm hex with a 28mm knock-off bit.

1. Drill steel lengths when using solid drill steels

Low stope

(The 800mm rig has a range up to 1200mm)

Height

Max Depth
Stroke

Starter

2nd Steel
3rd Steel

  800mm
  670mm
  300mm
430mm
600mm  
  800mm 

  900mm
  770mm
  400mm
300mm  
600mm  
  900mm  

1000mm
  820mm
  500mm
300mm  
600mm  
1000mm  

1100mm
  970mm
  600mm
300mm  
600mm  
1100mm  

1200mm
1070mm
  700mm
300mm  
600mm  
1200mm  

Medium stope

(The 1100mm rig has a range up to 1500mm)

Height

Max Depth
Stroke

Starter

2nd Steel
3rd Steel

1100mm
  970mm
  600mm
300mm  
600mm  
1100mm  

1200mm
1070mm
  600mm
300mm  
600mm  
1200mm  

1300mm
1170mm
  600mm
300mm  
600mm  
1300mm  

1400mm
1270mm
  600mm
300mm  
600mm  
1400mm  

1500mm
1370mm
  600mm
300mm  
600mm  
1500mm  

High stope

(The 1400mm rig has a range up to 1800mm)

Height

Max Depth
Stroke

Starter

2nd Steel
3rd Steel

1400mm
1270mm
  900mm
300mm  
600mm  
1400mm  

1500mm
1370mm
1000mm
300mm  
600mm  
1500mm  

1600mm
1470mm
1100mm
300mm  
600mm  
1600mm  

1700mm
1570mm
1200mm
300mm  
600mm  
1700mm  

1800mm
1670mm
1300mm
300mm  
600mm  
1800mm  

Extra High Stope

(The 1800mm rig has a range up to 2200mm)

Height

Max Depth
Stroke

Starter

2nd Steel
3rd Steel

1800mm
1670mm
1300mm
300mm  
600mm  
1800mm  

1900mm
1770mm
1400mm
300mm  
600mm  
1900mm  

2000mm
1870mm
1500mm
300mm  
600mm  
2000mm  

2100mm
1970mm
1600mm
300mm  
600mm  
2100mm  

2200mm
2070mm
1700mm
300mm  
600mm  
2200mm  

2. Drill steel lengths when using Tungrock coupled steel system
Low Stope
Max Depth
Stroke

Starter

2nd Steel
3rd Steel

  900mm
n/a

  400mm
550mm  
500mm  
500mm  


1000mm
n/a

  500mm
650mm  
600mm  
600mm  

If the stope height increases by eg. 100mm, all lengths increase by 100mm etc.

OPERATING THE AUTOROCK ROOFBOLTER 

1. Set-up and checking at start of the shift 

1.1. Move the machine to the face where holes are to be drilled. Work under permanent support when possible.

1.2. Remove the control box from top of rig by untying wire, and stretch out hoses to a safe position.

1.3. Make sure all hose quick couplers are firmly tightened.

1.4. Check that air and water connection points have not got dirt in them while being transported.  Clean with cloth or hose down.

1.5. Open the Castrol lubricator and insert a sachet of the recommended grease or oil.  Be sure to use the jet that was provided with the machine.

1.6. Close lubricator and check that it has been firmly latched over.

1.7. Close all valves on the control box.

1.8. Stand clear of machine and connect air hose to the machine.

1.9. Ensuring that no one is near the machine, then open the air supply.

1.10. Activate clamp cylinders up and down slowly, to test (left-hand valve on control box).

1.11. Place the machine in a vertical position on a firm, clear base and clamp to the hanging by activating the clamp valve (left-hand valve).

1.12. Check that hoses to drill have not tangled and have enough slack.

1.13. Activate the drill carriage upward movement slowly by using the right-hand control valve, checking that it does not foul or hook anywhere, and then lower down again.

1.14. Now open valve to drill and run by lifting carriage off the footwall (right control valve).  Check that lubricant is coming out of exhaust port at the base of the drill muffler.  Keep running until black grease can be seen on side of the drill.  If no grease comes out after 5 minutes, stop and check lubricator, and repeat.  If too much grease comes out, check that the sachet is onto the spike inside the lubricator.

1.15. Now activate water valve at top of control box and check that you have a strong stream of water.

1.16. You are now ready to start drilling holes.



2. Drilling holes

2.1. Place a short starter jumper in the chuck of the drill and latch closed the retainer clamp.

2.2. Collar a hole by opening drill and water valves and lifting carriage with right-hand control valve.  This must be done carefully; do not collar skew.

2.3. Get the feel of the control valve and make sure not to stall the drill.  Stop and return carriage when the drill retainer reaches the hanging wall.

2.4. Release the drill retainer and replace starter jumper with a longer drill steel, 

2.5. Repeat the cycle until the hole is finished.

2.6. If the last jumper does not fit, it may be necessary to remove or tilt the drill to make room.  This is done by removing the retainer pin behind the drill.  This pin can be left off after collaring, as the drill steel will keep the drill in the vertical position.

2.7. Install the rockbolt to the manufacturer’s specification and tension.

2.8. From a safe position, lower the clamp cylinders and move the rig to the next position to be drilled.

3. Shut-down and storage

3.1
To store your rig after a shift, run the drill dry (without water), to allow the grease to flow all over the drill.  Next, roll up the hose on top of the rig, and place the control box on top of the frames.  Move the machine to a safe place away from the blast and away from vehicles or scrapers.  Your rig can save your life, treat it with respect and care.

3.2
Look for excessive grease blowing out of the hoses or control box: this will probably be a leak.  The only places that should leak grease are the sides of the control valves, and the exhaust of the drill.  Report all other leaks or damage to your superior or fix or tighten if you are competent to do so.

SPECIAL NOTES

1. The Autorock drill rig should only be grasped on the crash bars and no-where else when the rig is in use.  Moving parts can cause hand injury if this is not done.

2. The rig can be dragged on its skids or placed on its sides but should never be put upside down.

3. The control box is made to follow the rig when dragged, but should not be put upside down.

4. Speed restrictions have been put inside the control box to slow the clamping, and lifting cylinders – do not remove these: they are for your own safety.

5. To carry the Autorock drill rig up or down difficult inclines, the drill and control box can be separated from each other, making the unit lighter.

6. Should the drill steel jam in the hole while drilling, the probable cause is misalignment.  Release the clamping cylinder and re-clamp.

7. To avoid the slipping movements of the clamping cylinder make sure a reasonably flat or firm place has been cleared to seat the base of the machine, before clamping.

8. If the clamping cylinders do not both reach the hanging, place a block of wood or flat stone under the base of the rig, to add extra height.  Should they often not reach, select a larger rig.

9. Do not hammer or knock the rig with any steel objects.  The cylinders will be dented and will not operate.


SAFETY NOTICE – AUTOROCK RIG REPAIRS

We advise the following:

1. Only Persons who have been found competent to do so will be permitted to perform mechanical repairs to an Autorock drill rig.


2. All operators should undergo periodic refresher training to emphasize the importance of the safety rules and the dangers if they are not complied with.

3. Spare machines must be available at all times so that it is not necessary for operators to tamper with their machines, without having the necessary skills, tools or replacement spares.

4. The air supply must be disconnected from any rig while conducting any repair or removing the drilling machine or fixing hoses.  The drill valve should be opened to allow all pressure in the system to exhaust.  This is to be done when handling the machine even if the main air supply has been disconnected.

5. Because of the danger of injury from the moving components of this machine, we recommend that all users of Autorock drill rigs enforce the use of PPE which addresses finger, eye, ear, head and foot injuries.

Donald O’Connor

October 2007

TEST FOR AN OPERATOR AN AUTOROCK ROOF BOLTER

ANSWER THE FOLLOWING QUESTIONS IN THE SPACE PROVIDED

1. Where does the air hose get attached?


2. Where does the water hose get attached?

3. Which grease should be used?

4. How often should the grease be checked?

5. What should be done before the air hose is connected to the control box?

6. Where should the operator sit?

7. How should the site be prepared before clamping the rig?

8. What should you see at the exhaust of the drill before starting to drill a hole?

9. Where can a person safely hold the rig?

10. What size jumper is used to collar?

11. What do you do if the drill steel does not fit into the hole?

12. What does the left-hand control valve do?

13. What does the right-hand control valve do?

14. Which way should the rig never be placed or dragged?

15. What are the speed restrictors for?

16. How can the rig be made lighter to carry?

17. What causes the drills to jam in the hole?

18. How can you release them?

19. What causes the clamping cylinders to move?


20. What should never be done to the drill or rig if something jams?


21. What should you do to the rig at the end of a shift?

22. Where should the control box be placed when you are ready to move the rig?

23. Where should the rig be stored after a shift?

24. Where should grease be seen leaking out of your rig?

25. What do you do if you find other places where grease is leaking or coming out?

