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Design and implementation of the fourth — grade leveling and 7”

traverse underground networks

ZHANG Jing —xia
( School of Geodesy and Geomatics, Anhui University of Science and Technology, Anhui Huainan 232001, China)
Abstract; To establish three — dimensional control networks of coal mine accurately, an approach to
employ different instruments was proposed, which included GPS, magnetic gyro, leveling, tatal sta-
tion, etc. A coal mine was taken as an example to prove the practicability of the approach, and the
main steps and technical specifications for the implementation of the fourth - grade leveling and 7"
traverse underground networks were given simultaneously. The principal works include the networks
establishment with E — grade GPS overground, and 7" traverse and the fourth - grade leveling under-

ground, and gyro — orientation, for providing a theoretical basis for networks establishment under-

ground and giving a reference to other similar coal mine.
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Tab. 1 General results of traverse networks
FEEAR “NE RLE “PUBE” R
EiLo HEER HESR
FHBK 110 m 107 m
R 81 94
HaE 49 s 20 s
SRR E 63 s 68 s
Jotidzikee = 0.621 m 0.438 m
LM BEK(2S) 8929.9 m 10 062.7 m
xR E 1/14 385.4 1/22 957.5
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Tab. 2 General results of traverse networks
after distances modified

FEHEAR IR RE “IERT S
815 HESER HESR
REBURS 110 m 107 m
AN 81 94
ZikEE 49 s 20 s
(53 63 s 68 s
RALRE 0.652 m 0.401 m
KHEBK 8929.9 m 10 062.7 m
AHXFIRZE 1/13 703.5 1/25 095.7
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Tab. 3 Standard errors of traverse networks
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WHPRE  3.83 3.81 3.84
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Tab. 4 Closed errors of leveling networks
Zikss S 512358 S MR
TKHELR B /mm /km /mm
“HETREH -28.5 10.253  +20/L =64
“PET AR -9.5 15.414  +20/L =67
“DOHE U
5.161 =
. 19 6 +20/L =45

ERERESKE, RABERETRFH
FBF K A9 GMDPS B!, AT K HE 7 2 3
B, ZROBLAPREN 4.82 mm, FLAEN
WREZLPRENRT.62 mm, HOKEMFESL
R(EG) RS Fimo

xRS KEMEZLER(EBS)
Tab. 5 Results of leveling networks ( partly)

=t ERME/m  BEH/mm  FEE/m
Rl +1265.151 0
23 +1099.6890  +15.2  +1099.704 2

F1 +1286.0130 -2.8 +1286.010 2
F2 +1282.330 5 -4.3 +1282.326 2
731 +1265.249 0 -7.9 +1265.241 1
B3O  +1254.644 0 -9.0 +1254.6350
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Tab. 6 Results of gyro - orientation ( partly)
k57 ¥R XHS Acp FEE FE B 1E
1 146 54 24 0.000 024 88
F1—-F3 2 146 54 22 0.000 024 53 146 54 23
3 131 48 22 0.000 024 71
Fl-F2 4 131 48 20 0.000 025 03 131 48 21
5 326 54 20 0.000 024 77
F3—-F1 6 326 54 19 0.000 024 80 326 54 20
7 33 08 39 0.000 024 70
201 8 33 08 34 0.000 024 81 33 08 37
7 NBEH
Tab.7 Apparatus constants
BT -y gy Sy w: ERERA \% Vv
146 54 24 -21" -4 16
F1—F3 146 54 03 146 54 22 19 s 4
146 54 23 -20" -3 9
131 48 22 ~21" -4 16
F1-F2 131 48 01 131 48 20 -19" -2 4
131 48 19 -18" -1 1
326 54 20 -10" 7 49
F3—F1 326 54 10 326 54 19 -9" 8 64
FH{E -17" by 163
8 LIEHA
Tab. 8 Coordinate azimuths
W Py (A it s TR A5 I LA
A3—A2 311 16 55 311 16 38 -005 40 31122 18
2—Cl 3308 37 3308 20 -006 04 3314 24
H2—H1 007 01 0 06 44 -006 18 01302
D2—D3 18255 21 182 55 04 ~006 19 183 01 23
2312 212 06 14 212 05 57 -00545 212 11 42
G3—G4 179 53 06 179 52 49 -006 16 179 59 05
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Tab. 9 Coordinates after the network adjustment ( partly)

AW R 8 5H A 4R I pE R JE A bR
B X/m Y/m HE X/m Y /m
Al 4 369 512.960 487 136. 568 Al 4 369 512.984 487 136. 594
A2 4 369 476.304 487 098. 126 A2 4 369 476.330 487 098. 150
A3 4 369 359. 884 487 230.325 A3 4 369 359.902 487 230. 343
A4 4 369 262.677 487 346.326 A4 4 369 262. 689 487 346.337
Bl 4 369 442.512 487 063. 246 Bl 4 369 442.545 487 063.271
B2 4 369 428.050 487 027.481 B2 4 369 428.086 487 027. 505
B3 4 369 344,372 486 965. 455 B3 4 369 344.413 486 965.471
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