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Khutala Colliery Locality

Location: Western side of the Witbank Coal Field (WCF), northern part of South Africa's Karoo Basin.
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Generalized Stratigraphy For Khutala Colliery

• Avg thickness ≈ 5.71m (approximate seam thickness range 0.18m – 10.26m)

• Avg depth ≈ 75.28m (approximate depth range 80m – 100m)

• Avg thickness ≈ 5.41m (approximate seam thickness range 0.24m – 8.51m)

• Avg depth ≈ 51.42m (approximate depth range 60m – 80m)

#4 seam roof composition: laminated sandstone overlain by mudstone/sandy mudstone

#2 seam roof comp: mudstone/sandy mudstone

• Avg thickness ≈ 2.0m (approximate seam thickness range 1.5m – 2.5m)

• Avg depth ≈ 30m (approximate depth range 20m – 50m)

#5 seam roof composition: silty/sandy mudstone roof 
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Brief Description on Economical Deposits
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Mined Areas And Remaining Underground Reserves

BAW 1 Production 

section

KSA  2 Production 

section
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BAW 2 Production section

KSA 3 Production 

section

2 Seam Layout  (Reserves and Mined Out) 4 Seam Layout  (Reserves and Mined Out)
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Historical Roof Support Strategies
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• Year 1991

2 x 1.5m x 16mm mechanical bolts 

support installed

Khutala Historical Systematic Support Strategies
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Support Type and Age

4 x 1.8m x 20mm full column resin bolts

Voest onboard support (staggered bolts)2x 1.5m x 16mm mechanical bolts support

3 x 1.8m x 18mm point anchor resin

• Year 1997

Voest onboard support (staggered 

bolts)

• Year 1998 

3 x 1.8m x 18mm point anchor resin

• Year 2004

4 x 1.8m x 20mm full column resin 

bolts
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Current Backbye Ground Conditions
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Backbye Conditions
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Description of conditions Images

Roof slabbing occurs between and around the 

roof bolts, resulting in ineffective loose/un-

tensioned hanging roof bolts.

Most areas has been previously supported with 2 

× 1.5m × 16mm long mechanical anchor roof bolts 

at a row spacing +/-2m.

Delaminated loose roof slabs have been identified 

within these areas thus; highlighting the risk of 

further roof slabbing.
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Backbye Conditions
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Major geological structures (Faults and Dykes), not 

previously fully supported.

Roof debris accumulation in the roof nets, which requires 

bleeding.

Torn roof nets which require replacement

Description of conditions Images
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Backbye Fog Incidents
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Back-bye Fog Incidents

Immediate roof slabbing consisting of a weak laminated coal 

stratum with an estimated thickness of 0.3 m, dislodged from an 

inadequately supported area resulting in “skin” failure of rock under 

its weight.

The area had been previously supported with 2 x 1.5m long x 

16mm diameter mechanical anchor roof bolts per row,  rows 

spaced at ≈3.0 m, hence the failure occurred between the roof 

bolts. 

Immediate roof slabbing consisting of a weak laminated 

coal stratum with an estimated thickness of 0.2m, 

dislodged from an inadequately supported area, resulting 

in “skin” failure of the coal layer under its weight.

The roadway has been previously supported with 2 x 

1.5m long x 16mm diameter mechanical anchor roof bolts 

per row,  rows spaced at ≈2.0 m

2 Seam Spine Belt (Sp.107-108)

4 Seam Service Road (Backbye areas)

Images

Images
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Back-bye Fog Incidents

Roof slabbing of the laminated sandstone roof took place along 242 

Belt Road between leg structures 85 and 86. A roof slab of 

approximately 1.5m (length) × 1.5m (width) × 0.03m (thickness), 

fell onto the belt structure. This resulted in a pull key wire being 

damaged by the failure.

The cause of the roof slabbing is due to the time dependent 

deterioration.

Pillar sidewall scaling consisting of a coal block with an estimated 

thickness of 0.3m, length of 2.0m, and width of 1.0m. No areal 

support (sidewall netting/welded mesh support) was installed at the 

time of failure

Heavy rainfalls also contributed to the added weight of the 

overlying strata (increasing vertical load) and thus causing the 

pillars to scale as a response to the additional load.

242 Belt Road 

4E2 Belt (Sp.8-9)

Images

Images
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Back-bye Fog Incidents

2E3 Traveling Road Images

Brow failure with estimated dimensions of 7.0m wide x 1.3m length 

x 1.7m thick = 15.47𝒎𝟑 dislodged from within the main brow with a 

thickness of ≈3.1m and fell into 2E3 traveling road 

The mining dimensions, bord width and mining height were 

measured as 7.0 m and 4.2m (under the brow) – 7.3 m (to the 

sandstone roof) respectively.

The above mining parameters are a consequence of total seam 

mining to accommodate the construction of air-crossings at the 

time.
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Backbye Management Strategy
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Back-bye Management Process Flow

•  

•Back-bye execution team 

executes the scope of work 

issued by the RE department

•Back-bye execution team 

updates the heat map after the 

scope of work is executed

•Back-bye hazard plan and a heat 

map are updated as per the 

conditions observed by RE and 

made available on the cloud for 

execution team to track 

•Geotechnical inspection done 

by the RE department, risk rank 

conditions and issue 

recommendations 

Back-bye 
inspections 

by RE

Hazard 
Plan and 
heat map

Scope of 
work 

execution

Update of 
the heat 

map
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Back-bye Management Standard Operating Procedures
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Back-bye Support Rule 
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Systematic roof and sidewall welded mesh support pattern Suspension of roof mesh with hydraulic/temporary support jacks

Systemic roof welded mesh support pattern using double nuts/Q-links



From Success to Significance

Back-bye Fog Incidents
Systemic roof and sidewall welded mesh support pattern

Systemic roof welded mesh support pattern using double nuts/Q-links

Suspension of roof welded mesh with hydraulic/ temporary 

support jacks
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Geotechnical Inspections

Scopes of work are drafted following inspections done by rock engineering in 

conjunction with the back-bye mining team to address support issues that 

cannot be fully addressed by the mine standard support rule. These scopes of 

work give guidance and support designs suited for the inspected conditions.   

Critical Control Verifications for back-bye support verifications are scheduled 

monthly and assigned to both execution and rock engineering personnel. They 

are designed to track overall back-bye conditions and support status (actions 

are raised on Isometrix where non-compliance is identified). 
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Backbye Management Strategy 

Welded-mesh installation 

Exposing mudstone roof 

A live document updated by the Rock 

Engineering department on the cloud and 

accessed by the backbye management team.

Outlines the observations made by the RE 

department and recommendations on how to 

make the areas safe. 

The execution team to update the live 

document upon implementation of the controls.

Feedback is provided to the Mine Manager 

weekly in the RE compliance meeting for 

alignment. 
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Comments
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Backbye Management Strategy 

Welded-mesh installation 

Exposing mudstone roof 

Fault with dripping water 
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Backbye Hazard Plan

A hazard plan outlining the ground 

conditions along the belt and travelling 

areas.

The areas are ranked according to the 

conditions observed:

• No areal support installed

• Area support installed

• Bleeding of nets required

• High-risk area (no support installed/old 

support installed)
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Backbye Management Strategy 

Welded-mesh installation 

Exposing mudstone roof 

Fault with dripping water 
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Special Support Using Gophers and Scaffolding

This strategy is utilized by the inhouse mining 

teams to install roof support over the conveyor 

belt by making use of portable hand-held roof 

bolter machines (Gophers) and using scaffolding 

to enable working over the conveyor belt whilst it 

is operating. 
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Visuals And Support Design Sketch Of District Substation 1
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Scope Of Work Execution 

Welded-mesh installation 

Exposing mudstone roof 

Fault with dripping water 
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Specialized Support at MC
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Thank You 
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