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Research on laser measuring device of surface displacements of mine roadway

YE Meitu', LIANG Yiwei', WANG Kun®
(1.College of Mechanical Engineering, Taiyuan University of Technology , Taiyuan 030024, China;
2.Zhangcun Coal Mine, Shanxi Luan Mining (Group) Co., Ltd., Changzhi 046032, China)

Abstract: In view of problems of inconvenient measurement, time consuming, high labor intensity and
uncontrollable errors of existing cross-measuring methods of surface displacements of mine roadway, a
laser measuring device of surface displacements of mine roadway was designed. Based on the principle of
laser ranging, the device uses laser range finder to complete measurement of cross centering and
deformation, and can measure surface displacements of the roof, floor, left and right sidewalls of each
testing station in roadway respectively by single laser range finder. The underground test results show that
the device realizes cordless measurement with high measuring efficiency, accurate results, and accuracy up
to 1 mm, which meets requirements of mine.

Key words: mine roadway; surface displacement of roadway; deformation measurement; laser ranging;

cross-measuring method, cordless measurement
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Fig. 1 Measurement principle of laser range finder
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Fig. 2 Composition of measuring device
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Fig.3 Measurement and calculation principle
3 RKERR

I 5 ST AN 4 TR L 3% B R AR AL T
ME R G 4
3.1 KB &Mt

DLV R R 25 R A T R 061 a2F 47 2% 3 6 DU
B VAT 2R R TARTE 2 3.5 m B 5 m, Fy

B4 i E Sy

Fig. 4 Material object of measuring device
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Table 1 Underground test results
W 35 R WL %5 45 /mm EESERES EESRES B /mm
i H 1] OA OB oD oc B /mm i /mm x| e Yu Yd
2017-11-21 2510 2 530 1 810 1470 5 040 3 280 0 0 0 0
2017-11-28 2 507 2 527 1807 1469 5034 3276 3 3 3 1
15 2017-12-04 2 504 2 525 1 805 1467 5029 3272 6 5 5 3
2017-12-11 2 501 2523 1 804 1 466 5024 3 270 9 7 6 4
2017-12-18 2 497 2521 1801 1 465 5018 3 266 13 9 9 5
2017-11-21 2 680 2 710 2 340 1 480 5390 3 820 0 0 0 0
2017-11-28 2 677 2 705 2 336 1478 > 382 3 814 3 5 4 2
25 2017-12-04 2674 2703 2 335 1476 5377 3 811 6 7 5 4
2017-12-11 2673 2 700 2 334 1475 5373 3 809 7 10 6 5
2017-12-18 2 671 2 695 2 331 1473 5 366 3804 9 15 9 7
| S TN ST S o STl R RS Sl R = 18(12):18-21.
(3) 2 2% S M 2 R R, 3 2 1 mm 20K YANG Hao. Equivalent method of convergence gauge
FE SR, L6 SR R L A deformation monitoring[J]. Bulletin of Surveying and
Mapping.2011,18(12) :18-21.
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