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Determination of height of “Three Zone™ in the stope with stagger
position and internal misaligned roadway layout

WANG Zhi-qiang, ZHAO Jing-li, LI Ze-quan
(College of Resources & Safety Engineering, China University of Mining & Technology, Beijing 100083, China)

Abstract Based on the importance of reasonable division of the “Three-Zone” to the security and
economic of working face in stagger arrangement roadway layout conditions, we proposed a new divi-
sion method which considered influencing factors such as working face area and fracture angle based on
the key stratum theory. The geometric relationships between upper and low key strata, or between key
stratum and working face are studied in the experiment; the movement characteristics of heights of
caving zone and fracture zone, and the movement characteristics of overburden along the working face
direction in stagger arrangement roadway layout conditions determined. The geometric model is estab-
lished combining with the spatial relationship between the hanging size of key stratum and working
area. The results show that working face area, fracture angle, mechanic properties and thickness of rock
etc. are the influencing factors of division of the “Three-Zone”. In addition, the influence factor of
working area should be considered with the total number of working faces in division of the
“Three-Zone” in stagger arrangement roadway layout conditions.

Key words stagger position; internal-misaligned roadway layout; Three-Zone; key stratum
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Table 1  Strata thickness and physical or mechanical properties of roof and floor of coal seam

A JEREm #EE(kgm®)  BBUMPa  HRAEL O REEEEM/C)  PUBERE/MPa FiRJ)/MPa P 5 E/MPa
b 6 2500 23000 0.23 32 6 6.4 66
Eillizay 6.62 2500 22000 0.22 24 7 5.2 73.6
el 3.4 2570 35000 0.22 35 23 2.8 39
Bl 5.4 2500 22000 0.22 24 7 52 73.6
Wiba 4 2570 35000 0.22 35 23 2.8 39
WieE 55 2300 9120 0.26 34 4 12 522
b 6 2570 35000 0.22 35 2.3 2.8 39

b 7.65 2650 37882 0.19 45 7 2.6 68
Wi 5.5 2570 35000 0.22 35 23 2.8 39
WA 2.5 2300 9120 0.26 34 4 12 522

B 55 1450 3100 0.3 35 12 0.8 15

b 5 2570 35000 0.22 35 2.3 2.8 39
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Fig.3 Schematic diagram for determining the crack intervals

of the upper key stratum and the lower key stratum
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