
ISM2016 Brisbane/ AustraliaProf. Dr.‐Ing. Michael Hegemann 1

Analysis of Dynamic Surface Motion Elements in Hard 
Coal Underground Areas by Using GPS Measurements

Prof. Dr.‐Ing.
Michael Hegemann

Technische Hochschule Georg Agricola University
Bochum, Germany



ISM2016 Brisbane/ AustraliaProf. Dr.‐Ing. Michael Hegemann 2

Overview:

1. Introduction
2. Measurements of Vertical and Horizontal movements
3. Analysis of Measurements
4. Position of the Focal Point of Impact
5. Time delay of Horizontal Movements
6. Conclusions



ISM2016 Brisbane/ AustraliaProf. Dr.‐Ing. Michael Hegemann 3

Germany

Berlin

30
 k

m

80 km

The Ruhr Area South

active

North

mined out

‐1500m

‐1000m

North – South Cut

1. Introduction
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Research Area A: Panel 537 Research Area B: Panel 236

2. Measurements of Vertical and Horizontal movements

Differential GPS –
Measurements with
3 D interpretation 
in short intervals 
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3. Analysis of Measurements
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4. Position of the Focal Point of Impact

• Horizontal Movements
between epoch A and B.

• Focal Point of Impact
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4. Position of the Focal Point of Impact

• Focal Point of Impact, 

epoch 4-27 with

different positions

• Influence of old panel
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5. Time delay of Horizontal Movements
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Panel 537: Point 36

5. Time delay of Horizontal Movements
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5. Time delay of Horizontal Movements
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• Identification of local values like influence angle and time factor are very 
necessary.

• The changings of the longwall speeds cause an additional dynamic to the 
position of the focal point of impact. 

• An additional dynamic in horizontal movements cause more damages on 
buildings.

• To avoid additional damages the panel speed should be constant, minimize 
operational interruption (continuous operation).

• The time delay for all movement components is the same, but regarding 
subsidence and displacements there are different relative factors depending on 
the position of the surface points to the panel area.

5. Conclusion
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Thank you for your attention
and

Glückauf!

Ceiling painting at the entrance of TH Georg Agricola


