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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 05.05.11 Title: Post-yielded Modulus & Laboratory Stress - 

Ditton Geotechnical Strain Curves for a range of pillar w/h Ratios

Services Pty Ltd Scale: NTS Figure No: 9b
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Ref: Zipf, 1999

Note: Strain hardening response indicated 
for field pillars with w/h > 4

post-yield modulus of pillar is positive

Ref: Das, 1996



Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 05.05.11 Title: In-situ Pillar Stress v. Strain Behaviour for a 

Ditton Geotechnical Range of Pillar Width/Height Ratios

Services Pty Ltd Scale: NTS Figure No: 9c
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post-yield modulus of pillar is positive
for w/H >5

post-yield modulus of pillar is negative
for w/H <4

Ref: ACARP, 2005



Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 21.09.11 Title: In-situ and Laboratory Post-yielded Modulii for a Range of Pillar Width/Height Ratios

Ditton Geotechnical according to Zipf, 1999; Das, 1996 and ACARP, 2005

Services Pty Ltd Scale: NTS Figure No: 9d
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Eresidual = -1750/(w/h) + 437

Average Post -yield Modulus 200~300 MPa for w/h from 8 to 13 



Notes: r = roadway width (m)

w = pillar width (m)

l = pillar length (m)

h = mining height (m)

H = depth of cover (m)

e = extraction ratio = 1 - [wr/(w+r)(l+r)]

P = Pillar Load = 0.025H/(1-e) (MPa)

Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 06.11.11 Title: Analytical Model for Calculating Full Tributary 

Ditton Geotechnical Area Loads on Pillars 

Services Pty Ltd Scale: NTS Figure No: 10a
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 06.11.11 Title: Conceptual Strata Spanning Model for Sub-Critical Panels

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 10b
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Notes:

r = bord width (m)

w = pillar width (m)

h = mining height (m)

H = depth of cover (m)

e = extraction ratio = 1 - [wr/(w+r)(l+r)]

P = Pillar Load = 0.025H/(1-e) (MPa)

A = 0.5(0.025)H
2
tan(21

o
) (MN/m)

R = Proportion of A 

Pillar No. 1  Load = P + RA

Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 1.11.10 Title: Analytical Model for Calculating Abutment Load Acting on SPZ Pillars adjacent

Ditton Geotechnical to a Total Extraction Panel

Services Pty Ltd Scale: NTS Figure No: 10c
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 05.11.11 Title: Conceptual Model for Assessing Maximum Abutment Loads on Barrier Pillars

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 10d
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 21.11.11 Title: Probability of Pillar Panel Failure v. Pillar Factor of Safety under Design Loading

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 11
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 1.11.11 Title: Conceptual Model of Multiple Pillar Extraction Panels and Barrier Pillar 

Ditton Geotechnical System Interaction at the Proposed Tasman Extended Mine

Services Pty Ltd Scale: NTS Figure No: 12a
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 1.11.11 Title: Mine Subsidence Trough Deformation Parameters

Ditton Geotechnical (adapted from Holla, 1987)

Services Pty Ltd Scale: NTS Figure No: 12b
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 21.11.11 Title: Example of Idealised Non-Linear Pillar and Roof/Floor System Behaviour Models for 

Ditton Geotechnical Making  Subsidence Predictions above Proposed Partial Pillar Extraction Panels

Services Pty Ltd Scale: NTS Figure No: 13
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 01.12.11 Title: Measured Maxiumum Subsidence for Panels 1 - 4 at the Abel Mine, Black Hill

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 14a
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.2012 Title: Measured Crossline Subsidence for Panel 1 (Pegs 114 - 149)

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 14b
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.2012 Title: Measured Crossline Tilt for Panel 1 

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 14c
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Chainage from start of panel :  285 m
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.2012 Title: Measured Crossline Curvature for Panel 1 

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 14d
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Chainage from start of panel :  285 m
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.2012 Title: Measured Crossline Strain for Panel 1 

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 14e
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Chainage from start of panel :  285 m
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.12 Title: Measured Centreline Subsidence for Panel 1 (Pegs 1 - 113)

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 15a
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.12 Title: Measured Centreline Tilt for Panel 1 

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 15b
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.12 Title: Measured Centreline Curvature for Panel 1 

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 15c
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.12 Title: Measured Centreline Strain for Panel 1 

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 15d
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Panel

Drawn: S.Ditton TAS-005/1

Date: 08.02.2012 Title: Measured Crossline Subsidence for Panel 2 at Abel Mine, Black Hill

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 16a
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Chainage from start of panel :  150 m
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Panel

Drawn: S.Ditton TAS-005/1

Date: 08.02.2012 Title: Measured Crossline Tilt for Panel 2 at Abel Mine, Black Hill

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 16b
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Chainage from start of panel :  150 m
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Panel

Drawn: S.Ditton TAS-005/1

Date: 08.02.2012 Title: Measured Crossline Curvature for Panel 2 at Abel Mine, Black Hill

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 16c
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Chainage from start of panel :  150 m
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Panel

Drawn: S.Ditton TAS-005/1

Date: 08.02.2012 Title: Measured Crossline Strain for Panel 2 at Abel Mine, Black Hill

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 16d
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Chainage from start of panel :  150 m
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.12 Title: Measured Centreline Subsidence for Panel 2 at Abel Mine, Black Hill

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 17a
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.12 Title: Measured Centreline Tilt for Panel 2 at Abel Mine, Black Hill

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 17b
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.12 Title: Measured Centreline Curvature for Panel 2 at Abel Mine, Black Hill

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 17c
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 08.02.12 Title: Measured Centreline Strain for Panel 2 at Abel Mine, Black Hill

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 17d
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: Title: Measured Subsidence Profiles over 2b-North Panel Along 2N58-80 (Cross Line)

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 18a
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 23.08.10 Title: Measured Tilt Profiles over 2b-North Panel Along 2N58-80 (Cross Line)

Ditton Geotechnical 

Services Pty Ltd Scale: NTS Figure No: 18b
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 14.03.11 Title: Calibrated SDPS Model to ACARP, 2003 Model's U95%CL Subsidence Profile along XL12 
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 14.03.11 Title: Calibrated SDPS Model to ACARP, 2003 Model's Tilt Profile along XL12 
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Services Pty Ltd Scale: NTS Figure No: 29b
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Engineer: S.Ditton Client: Donaldson Coal  - Tasman Extension Project

Drawn: S.Ditton TAS-005/1

Date: 14.03.11 Title: Calibrated SDPS Model to ACARP, 2003 Model's Horizontal Strain Profile along XL12 
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Services Pty Ltd Scale: NTS Figure No: 29c
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