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Seismic event and/or fall of ground (FOG) occurrence 
This template will assist operations preparing to submit an occurrence report on the Safety Regulation System (SRS).
	TIME, LOCATION AND EXTENT OF FOG / DAMAGED ROCKMASS / DAMAGED SUPPORT 

	Time and extent 


	Time of FOG?
	FOG tonnes (t)
	Damaged area – depth (m)
	Damaged area –

width (m)
	Damaged area - length (m)

	
	DD/MM/YY  HH:MM AM/PM
	<numeric>
	<numeric>
	< numeric>
	< numeric>

	Depth (m below surface)
	Mine (deepest active stopes)
	At fall of ground (FOG)

	
	<text description>
	<text description>

	Location of damage site
<Attach screen dump from mine software showing development, stopes and major structures>
	Lode/block name
	Northing
	Easting

	
	<text description>
	<text description>
	<text description>

	EXCAVATION DESIGN (For damaged development / accessway)

	Excavation details – in area of FOG / damage

	Date mined
	Development width/span (m)
	Development height (m)
	Perimeter blasting used?

	
	DD/MM/YY
	<numeric>
	<numeric>
	 FORMCHECKBOX 
 Yes   FORMCHECKBOX 
 No

	SUMMARY DESCRIPTION OF FOG/ DAMAGED ROCKMASS

	Damage site description 
	<text description> E.g. stope brow


	Site geology, structures, stress conditions, presence of water (l/s) <describe>
	<text description> E.g. porphyry dyke contact with ultramafics, high stress at brow, dry.


	Kaiser Rock Damage Scale 
(see Table 1) 

(tick one only)
	R0
(no rockmass damage)
	R1
(minor new fractures)
	R2
(minor damage <<1t displaced)
	R3
(<1 t displaced)
	R4
(1-10 t displaced)
	R5
(>10 t displaced)

	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Failure mode 
(tick correct box) 
	Static
	Seismic (Ref: ACG Generic SRMP)

	
	Wedge

Sliding block

Toppling

Unravelling
	Strain burst (including bulking)
	Buckling
	Face crush/ pillar burst
	Shear rupture/ fault slip
	Shakedown 

	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	SEISMICITY (fill in this section only if a seismic event has occurred)

	Source mechanism

(e.g. high S:P = fault slip)
	<text description> E.g. ‘Jog Fault’ slip, observed displacement /  heave of 300 mm

	Seismic event hypocentre


	Time of event
	Level / RL/ mBS
	Northing
	Easting
	Distance from damage site(s)?

	
	DD/MM/YY  HH:MM AM/PM
	<numeric>
	<numeric>
	<numeric>
	<numeric>

	Magnitude
	Seismic system
	Local (ML) (ESG)
	Richter equivalent (MR) (ISS)
	S:P energy ratio

	
	ISS / ESG / other
	<numeric>
	<numeric>
	<numeric>

	BLASTING (provide details of last blast before the FOG/seismic event)

	Most recent blast details
	Time of blast
	Blast tonnes 
	Blast type (stope production/ development/other?)
	Exclusion zone details

(part of mine closed)
	Re-entry period – hours after blast (based on Omori Chart analyses)

	
	DD/MM/YY  HH:MM AM/PM
	<numeric>
	Prod / Dev / Other
	<text description>
	<Hours>


	SUPPORT DAMAGE RATING IN FOG/ DAMAGED AREA 

	Kaiser Support Damage Rating 
(see Table 2)

(tick one only)
	S0
(no damage)
	S1
(1st signs of distress)
	S2
(loaded, plates deformed, mesh bagged but OK)
	S3
(heavy loaded, few broken, mesh bagged, some torn/open)
	S4
(major damage, many broken bolts, mesh failed or bagged to capacity, rock ejected between bolts)
	S5
(complete failure of support components)

	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	SC0

(no damage)
	SC1

(1st cracks in shotcrete)
	SC2

(shotcrete cracked and loaded)
	SC3

(shotcrete fractured, debonding, some fragments)
	SC4

(shotcrete heavily fractured, large pieces fallen)
	SC5

(shotcrete non-functional)

	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	INSTALLED GROUND SUPPORT IN FOG/DAMAGED AREA
	

	Order of installation
	1
	2
	3
	4
	5
	6
	7
	8

	Support type 

<bolt / reinforcement name>
	
	
	
	
	
	
	
	

	Black / galvanised?
	
	
	
	
	
	
	
	

	Bolt length (m)
	
	
	
	
	
	
	
	

	Pattern 
(burden x spacing, m)
	
	
	
	
	
	
	
	

	Bolt load capacity (t)
	
	
	
	
	
	
	
	

	Bolt energy capacity (kJ/bolt)
	
	
	
	
	
	
	
	

	Displacement limit (mm)
	
	
	
	
	
	
	
	

	Age of support (months)
	
	
	
	
	
	
	
	

	Condition / corrosion?
	
	
	
	
	
	
	
	

	Mesh
	Sheet size (W x L, m)
	Aperture (mm)
	Gauge (mm)
	Energy (kJ/m2)
	Overlap pinned?
	Coverage

	
	<W x L>
	<numeric>
	<numeric>
	<numeric>
	 FORMCHECKBOX 
 Yes  
 FORMCHECKBOX 
 No
	Backs / Shoulder / Grade line

	Shotcrete / fibrecrete
	Design thickness (mm)
	Actual thickness (mm)
	Energy (kJ/m2)
	Fibre dosage (kg/m3)
	UCS (MPa)
	Coverage

	
	<numeric>
	<numeric>
	<numeric>
	<numeric>
	<numeric>
	Backs / Shoulder / Grade line

	GENERAL COMMENTS AND REMEDIAL ACTIONS

	Provide further relevant information. Describe immediate rectifications and actions as a result of this event.

Please attach relevant photos, investigation memos, seismic history and data analyses. 


Table 1
Rock Damage Scale
Reference: Kaiser, P.K., Tannant, D.D., McCreath, D. R. and Jesenak, P.,1992, Rockburst damage assessment procedure; in Rock Support in Underground Mining and Construction, Kaiser and McCreath (eds), Balkema, Rotterdam, pp. 639-647.

[image: image1.emf]Source:   Generic Seismic Risk Management Plan, ACG, 2008.     Table  1     Rock Damage Scale (RDS) from Kaiser et al (1992).    

Damage  l evel  General  d escription  Rockmass /  e xcavation  d amage  

R0  Conditions  unchanged  No new damage due to r ockburst  

R1  Excavations  undamaged  but first signs  of distress  detectable  Rock shows fresh but minor, small fractures and  cracks (possibly behind ‘loose’)   Small shards of rock may have been displaced  

R2  Slight damage  to excavations   Only ‘loose’  displaced  Slight sloughing from back and walls of  unsupported excavations (only ‘loose’ rock  displaced, little freshly broken rock)   Small shards and a few chunks of rock  displaced in supported excavations (possibly  retained by mesh)   Rockmass shows only minor new fra cturing  

R3  Minor damage  to excavations   ‘Loose’  displaced and  new rock  failure  Unsupported drifts sustain damage with <200 kg  of rock displaced from either a fall of ground or  due to newly generated fracturing of rock  (spalling)   In drifts supported with on ly rockbolts and mesh,  small to large pieces and occasional blocks  (totalling < 1000 kg) of rock dislodged   Moderate new bagging of mesh by fractured  and displaced rock   Clear evidence of newly fractured rock, possibly  displaced violently  

R4  Moderate to  con siderable  damage to  excavations   Violent  displacement  of ‘loose’ and  freshly broken  rock  Unsupported drifts sustain damage at multiple  locations   Drifts supported with only rockbolts and mesh  are damaged with substantial rock displaced  (<10000 kg) but are st ill passable   Rock is heavily fractured and displaced violently  

R5  Serious or  severe  damage to  excavations   Opening  collapsed  Unsupported drifts completely closed   Drifts supported with only rockbolts and mesh  heavily damaged and unpassable   Substantial amoun ts of rock displaced (> 10000  kg)   Rock is highly broken and fractured  

  Notes:   1)   The damage indicators listed in this table describe damage that is new and  was caused by the rockburst.   If the observer cannot ascertain that the  damage was inflicted by the roc kburst then the damage should be ignored  for the purposes of damage classification.   2)   The mass of displaced rock serves only as a rough guide and should not be  used alone to establish the degree of rockburst damage. Other qualitative  descriptions are equally   important when deciding on the degree of damage.   3)   One or more damage scales may be observed in the same area and should  be recorded separately.   4)   ‘Loose’ is rock that could be scaled down by hand without much effort.    


Table 2
Support Damage Scale 
Reference: Kaiser, P.K., Tannant, D.D., McCreath, D. R. and Jesenak, P., 1992, Rockburst damage assessment procedure; in Rock Support in Underground Mining and Construction, Kaiser and McCreath (eds), Balkema, Rotterdam, pp. 639-647.


[image: image2.emf]Table  2     Support Damage Scale (SDS) from Kaiser et al (1992).    

Damage  l evel  General  d escription  Support  d amage  Shotcrete d amage  

S0  Conditions unchanged  No new damage or loading  No new damage or loading  

S1  Support undamaged but  first signs of distre ss   detectable  No damage to any support component  Shotcrete shows new  cracks, very fine or widely  distributed  

S2  Slight damage   to  support   Loading clearly  evident but full  functionality  maintained  Plates and wooden washers on some  rockbolts are deformed, sh owing  loading   Individual strands in mesh broken   Mesh bagged but retains material well  Shotcrete cracked, minor  flakes dislodged    Shotcrete is clearly taking  load from broken rock mass  (mostly drummy)  

S3  Moderate damage   to  support   Support shows  significant   loading and  local loss of  functionality ; retaining  function primarily lost  (except in laced or  shotcreted areas)  Plates, wooden washers, and wood  blocking on rockbolts are heavily  deformed, showing significant loading;  bolt heads may be "sucked" into rock   Mesh torn near bolt heads with some  strands broken and mesh torn or  opened at overlapping edges   Moderate bagging of mesh and  isolated failures of rockbolts   Cable lacing performs well  Shotcrete fractured, often  debonded from rock and/or  reinforcement   Major   flakes possibly  dislodged   Holding elements mostly  intact    

S4  Substantial damage   to  support   More extensive loss of  retaining and holding  functions   (except for  lacing systems)   Mesh is often torn and pulled over  rockbolt plates; if it did not fail, it is  s ubstantially bagged (at capacity)   Many rockbolts failed   Rock ejected between support  components   Cable lacing is heavily loaded with  bagged mesh  Shotcrete heavily fractured  and broken, often separated  from the rock mass with  pieces lying on the ground  or ha nging from  reinforcement    (Connections to holding  elements often failed or  holding elements failed  locally)  

S5  Severe damage   to  support   Support  retaining,  holding, and  reinforcing functions  failed  Most ground support components  broken or damaged   Most rock bolts fail and rock peels off  cable bolts   Shotcrete non - functional   Mesh without cable lacing heavily torn  and damaged   Cable lacing systems heavily stressed  and often failed  For damage level S5,  shotcrete fails to be  functional and the left - hand  column appl ies  

Notes:   1)   The damage indicators listed in this table describe damage that is new and was caused by the rockburst. If the  observer cannot ascertain that the damage was inflicted by the rockburst then the damage should be ignored for  the purposes of damage   classification.   2)   One or more damage scales may be observed in same section and should be recorded separately.   3)   Rock and support damage levels need not correspond.   4)   Because the function of shotcrete support is somewhat different and more complex than for othe r support  systems, a separate column of indicators is provided over the range of S0 to S4. It is important to record where  shotcrete is present and when it has been used to determine the support damage level.   5)   Failure of rockbolt applies to failure of nut,  plate, anchor or shank.                
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Source: Generic Seismic Risk Management Plan, ACG, 2008.


Table 1

Rock Damage Scale (RDS) from Kaiser et al (1992).


		Damage level

		General description

		Rockmass / excavation damage



		R0

		Conditions unchanged

		No new damage due to rockburst



		R1

		Excavations undamaged but first signs of distress detectable

		Rock shows fresh but minor, small fractures and cracks (possibly behind ‘loose’)


Small shards of rock may have been displaced



		R2

		Slight damage to excavations


Only ‘loose’ displaced

		Slight sloughing from back and walls of unsupported excavations (only ‘loose’ rock displaced, little freshly broken rock)


Small shards and a few chunks of rock displaced in supported excavations (possibly retained by mesh)


Rockmass shows only minor new fracturing



		R3

		Minor damage to excavations


‘Loose’ displaced and new rock failure

		Unsupported drifts sustain damage with <200 kg of rock displaced from either a fall of ground or due to newly generated fracturing of rock (spalling)


In drifts supported with only rockbolts and mesh, small to large pieces and occasional blocks (totalling < 1000 kg) of rock dislodged


Moderate new bagging of mesh by fractured and displaced rock


Clear evidence of newly fractured rock, possibly displaced violently



		R4

		Moderate to considerable damage to excavations


Violent displacement of ‘loose’ and freshly broken rock

		Unsupported drifts sustain damage at multiple locations


Drifts supported with only rockbolts and mesh are damaged with substantial rock displaced (<10000 kg) but are still passable


Rock is heavily fractured and displaced violently



		R5

		Serious or severe damage to excavations


Opening collapsed

		Unsupported drifts completely closed


Drifts supported with only rockbolts and mesh heavily damaged and unpassable


Substantial amounts of rock displaced (> 10000 kg)


Rock is highly broken and fractured





Notes:


1) The damage indicators listed in this table describe damage that is new and was caused by the rockburst. If the observer cannot ascertain that the damage was inflicted by the rockburst then the damage should be ignored for the purposes of damage classification.


2) The mass of displaced rock serves only as a rough guide and should not be used alone to establish the degree of rockburst damage. Other qualitative descriptions are equally important when deciding on the degree of damage.


3) One or more damage scales may be observed in the same area and should be recorded separately.


4) ‘Loose’ is rock that could be scaled down by hand without much effort. 

Table 2

Support Damage Scale (SDS) from Kaiser et al (1992).


		Damage level

		General description

		Support damage

		Shotcrete damage



		S0

		Conditions unchanged

		No new damage or loading

		No new damage or loading



		S1

		Support undamaged but first signs of distress detectable

		No damage to any support component

		Shotcrete shows new cracks, very fine or widely distributed



		S2

		Slight damage to support


Loading clearly evident but full functionality maintained

		Plates and wooden washers on some rockbolts are deformed, showing loading


Individual strands in mesh broken


Mesh bagged but retains material well

		Shotcrete cracked, minor flakes dislodged 


Shotcrete is clearly taking load from broken rock mass (mostly drummy)



		S3

		Moderate damage to support


Support shows significant loading and local loss of functionality; retaining function primarily lost (except in laced or shotcreted areas)

		Plates, wooden washers, and wood blocking on rockbolts are heavily deformed, showing significant loading; bolt heads may be "sucked" into rock


Mesh torn near bolt heads with some strands broken and mesh torn or opened at overlapping edges


Moderate bagging of mesh and isolated failures of rockbolts


Cable lacing performs well

		Shotcrete fractured, often debonded from rock and/or reinforcement


Major flakes possibly dislodged


Holding elements mostly intact






		S4

		Substantial damage to support


More extensive loss of retaining and holding functions (except for lacing systems) 

		Mesh is often torn and pulled over rockbolt plates; if it did not fail, it is substantially bagged (at capacity)


Many rockbolts failed


Rock ejected between support components


Cable lacing is heavily loaded with bagged mesh

		Shotcrete heavily fractured and broken, often separated from the rock mass with pieces lying on the ground or hanging from reinforcement 


(Connections to holding elements often failed or holding elements failed locally)



		S5

		Severe damage to support


Support retaining, holding, and reinforcing functions failed

		Most ground support components broken or damaged


Most rockbolts fail and rock peels off cable bolts


Shotcrete non-functional


Mesh without cable lacing heavily torn and damaged


Cable lacing systems heavily stressed and often failed

		For damage level S5, shotcrete fails to be functional and the left-hand column applies





Notes:

1) The damage indicators listed in this table describe damage that is new and was caused by the rockburst. If the observer cannot ascertain that the damage was inflicted by the rockburst then the damage should be ignored for the purposes of damage classification.


2) One or more damage scales may be observed in same section and should be recorded separately.


3) Rock and support damage levels need not correspond.


4) Because the function of shotcrete support is somewhat different and more complex than for other support systems, a separate column of indicators is provided over the range of S0 to S4. It is important to record where shotcrete is present and when it has been used to determine the support damage level.


5) Failure of rockbolt applies to failure of nut, plate, anchor or shank.
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Table 2

Support Damage Scale (SDS) from Kaiser et al (1992).


		Damage level

		General description

		Support damage

		Shotcrete damage



		S0

		Conditions unchanged

		No new damage or loading

		No new damage or loading



		S1

		Support undamaged but first signs of distress detectable

		No damage to any support component

		Shotcrete shows new cracks, very fine or widely distributed



		S2

		Slight damage to support


Loading clearly evident but full functionality maintained

		Plates and wooden washers on some rockbolts are deformed, showing loading


Individual strands in mesh broken


Mesh bagged but retains material well

		Shotcrete cracked, minor flakes dislodged 


Shotcrete is clearly taking load from broken rock mass (mostly drummy)



		S3

		Moderate damage to support


Support shows significant loading and local loss of functionality; retaining function primarily lost (except in laced or shotcreted areas)

		Plates, wooden washers, and wood blocking on rockbolts are heavily deformed, showing significant loading; bolt heads may be "sucked" into rock


Mesh torn near bolt heads with some strands broken and mesh torn or opened at overlapping edges


Moderate bagging of mesh and isolated failures of rockbolts


Cable lacing performs well

		Shotcrete fractured, often debonded from rock and/or reinforcement


Major flakes possibly dislodged


Holding elements mostly intact






		S4

		Substantial damage to support


More extensive loss of retaining and holding functions (except for lacing systems) 

		Mesh is often torn and pulled over rockbolt plates; if it did not fail, it is substantially bagged (at capacity)


Many rockbolts failed


Rock ejected between support components


Cable lacing is heavily loaded with bagged mesh

		Shotcrete heavily fractured and broken, often separated from the rock mass with pieces lying on the ground or hanging from reinforcement 


(Connections to holding elements often failed or holding elements failed locally)



		S5

		Severe damage to support


Support retaining, holding, and reinforcing functions failed

		Most ground support components broken or damaged


Most rockbolts fail and rock peels off cable bolts


Shotcrete non-functional


Mesh without cable lacing heavily torn and damaged


Cable lacing systems heavily stressed and often failed

		For damage level S5, shotcrete fails to be functional and the left-hand column applies





Notes:


1) The damage indicators listed in this table describe damage that is new and was caused by the rockburst. If the observer cannot ascertain that the damage was inflicted by the rockburst then the damage should be ignored for the purposes of damage classification.


2) One or more damage scales may be observed in same section and should be recorded separately.


3) Rock and support damage levels need not correspond.


4) Because the function of shotcrete support is somewhat different and more complex than for other support systems, a separate column of indicators is provided over the range of S0 to S4. It is important to record where shotcrete is present and when it has been used to determine the support damage level.


5) Failure of rockbolt applies to failure of nut, plate, anchor or shank.


