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Abstract

CORS-RTK has been widely used in the ground survey engineering of coal mines, but its applica-
tion in the monitoring of rock movement and settlement in coal mines is still insufficient. In
this paper, the measurement of the normal height of rock movement observation in coal mine
was discussed. And the CORS-RTK elevation correction model is constructed based on mine
area quasi-geoid and the interval elevation anomaly change rate. The example analysis has ob-
tained good accuracy and reliability, and has a certain application value.
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1. 5|8

CORS-RTK H AL BAH 1L & KB ARAEF[1] [2] [3] [4]. CORS-RTK HiARK 2 AL &4 AR AT
DAPR Rl A B b TAE R 3R TAERCR .. WARESHME, e L& R8T 2 R H[3]-[9].
{H, CORS-RTK & =2 B R (4G FE Sl 3B A TP M A B, AR5 i) 1 vl 2K BE SIS T 48 J LART K
AEDNERE R, RORHB PR 1 FAESE A R DT B il BRI [2] [10]-[15].

BT, ARSCHIETH X ARk /K 94 T A0 X 8] P2 o AR A 3 2 CORS-RTK i FR B IERE A, ik
A7 SIRE, DU B CORS-RTK IR A, HRA5 HLAE 2 R TR e 7 T ) V2 B
2. fEIE{=EY

CORS-RTK Wl & o] $RAF W ) s ~F A B A =i ARAE 2, b i FE o LK R /K HETH D 225 TR K e s 22
FHAX 2% A BB AU I e R S e M e 4y i By, Kim S5 IEF sk & WL (1) [11] [12]
[13] [14]. {HEHT CORS-RTK PN B % #e A5 70 368 5 Oy R0 [ DX S AUl R M /K HE TS AL, A5 I JE iR ff s /s
X3k PN R AR R 3, W R 6 CORS-RTK & Fp i R 5 o A0 A TR 47 240 1

h =Hy—¢ M

2.1. SIERETURBIEERR
UTTRE LR N N el 1Oy B o e R Sy
aah = (AHab - Ahab )/Sab (2)

XA, a, Na. bITAMEEREZLE, B Am/kn; S, Aa. b IERFEE, FAN km
AH, Na. b AR EZE, A Nms Ab, Na. b EEIMIER S&ZE, B m . RIS ST
PR B AR S AR, v AR, W DL 2 A R e A AR P A .

RAER(Q2), a b WA =R 2N

ALy =S, (3)

;E\EP ’ Agab = AI—Iab _Ahab °

AR RS T AT [l (ab) A BUE RSN 51, 42 RTK RS A2 5/ 5 o 50 b HOFER S, 8L,
HI3) A AT 5 5 R A R R R 22 AL, BUAS, - U] CORS-RTK e 57 B IE Ay«

E=&-AE, (8 =¢,-AL,)) 4)
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Kb, &N ABIEREMERRHME, & 0E Nasb sMERT R, AS, AL N j ME
FHEIEE. 4t W CORS-RTK Il & 1 w2 1IER AL
h,=H,-¢ ®)
2.2. ZRHEPSIEERE
U T AR R (A S AR, R
Q:%+%%+%%+%ﬁﬁﬂwz+%%%+A (6)

A, o MUE R, &0 RIEREREE, 2AOWE 6 MOzt mimE R .

SESL [ KA [ 5% L0 4 GPS SO RIS A S 0 (6) RT3, 791 KR e B2 S B, 1
EREILIN . j _EREAT CORS-RTK WL, SRAGHLIN s )P 10 57 LA A, o 308 T I R £ — 2 ot 00 75 5 20
SIS SRR &, LLE MER M RTK MSRREIETEHEE =¢ . j AIEHE

hy=H;-¢ )

3. BHIRSHr
3.1. MXBMAREAHE

BB mE XA B R R EONTH, 2R . O TR SUR A A, £
R DX ST FA R WL s, I AR T E [ 7 [ A e — WM N, BE T 62 MWL, FEMIZ N
R HIEE S N BJ7 ) EAABOWINLZ E, WE T 58 MR Bl RAERHPEH CORS ik, RH]
RTK SARBEAT V- A i R o T R B X 3T 114> C 4 GPS CU Rl B AT 1 =S5 /K HERRI .
INIX ORI A R X 32 90 B GRS DX ) B W 2 L] 1

3600

3200
XTO06
»

2800
XKO06
* XK03

2400

XKO05

BEES/m

20001
XKO09 XKO08

1600

12000 xKo4 *XK16

800k . XTO7

400 « XK18

400 800 1200 1600 2000 2400 2800 3200 3600 3800
BB /m

Figure 1. Second mining area range and distribution of known point
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3.2. BIEHH

NIEAR RS TEAERA B S MR B TR 25, A2 25 I X 8 Bl I AT 52 T~ kA7 DU 77 Rt
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Figure 2. Distribution of control points in the second mining area
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Table 1. Calculation results of elevation abnormal change rate
# 1. SREREEUERHEER

JrlA K %/m IEH 5 %/m R H 22 /m B 5 /km R AR A (m/km)
NI1-N2 ~0.4154 ~0.4259 0.0104 0.74 0.01405
E1-E2 ~1.3361 ~1.3134 -0.0227 0.54 ~0.04203
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FIH(8) S 6 A~ RTK 7 B8 M sOU M B vT 13 % s s f2 B EAE, JAB B IES &, TH 54
W# 3,

3) KEEES BT

W 2. %3, AR TURIXHWRAMZE N E J7 ) b (0 155 v % 22 Hh 5 22 LA B 5 AR 6 2 g DY 5 7K
MEPRZ. THHERNE 4.

3.3. RO

a5 2, mMREREARNRBIEREMERBIEZN 4 mm, F/hN 2 mm, RETIRZEN 3.4 mm. 35
3, CRITEB IR R KB IR ZE DY 4 mm, F/hON T mm, BRZEFIREN 2.9 mme XFHEE 1L 2,
PIRME IER AR s B R A B IERCR « #8363, RIKHBTHPTFE X AE N E J5 ) E&d IR AUE IE 5
(] CORS-RTK s, IEH5 e 12 REIA S DY A5 /K HE I 5 (0 oK, HL I IS IR AL B A T R e AR
EIER,

Table 2. Correction results of CORS-RTK rock-movement monitoring points
% 2. CORS-RTK A& M RIBELHR

R KHHi/m RS A IR {E/m EIEJR IEH fi/m ISR HER/m TE R 5k 2 /mm
A01 27.643 ~8.863 36.506 36.503 3
A02 27.651 ~8.860 36.511 36.507 4
A03 27.603 ~8.850 36.453 36.456 -3
So01 27.642 ~8.884 36.526 36.530 -4
S02 27.624 -8.873 36.497 36.498 2
S03 27.562 -8.859 36.421 36.419 2
i 22 34

Table 3. Correction results of CORS-RTK rock-movement monitoring points
% 3. CORS-RTK A& M RIBELR

R4 K =i/m e 2 IE{H/m 1B 1F )& IE % #i/m DY 4K i = /m 1% S 7% 75 /mm

A01 27.643 -8.859 36.502 36.503 -1

A02 27.651 -8.853 36.504 36.507 -3

A03 27.603 -8.857 36.460 36.456 4

S01 27.642 -8.891 36.533 36.530 3

S02 27.624 -8.872 36.496 36.498 -2

S03 27.562 —8.854 36.416 36.419 -3
iR 3.1

Table 4. Model Correction Accuracy
4. REAUSIEREE

- I FERE 2 iR 2 /mm )
77 ] PR B /km ) ) VY25 /K HEFR 7 /mm
HIRE AL R B IE YT A A IE
NI-N2 0.74 4.1 3.6 43
E1-E2 0.54 35 33 3.7
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MWL AT R BRSO, AR IERRSRAS 10 IR R R AW R 3R i, 7T R B DY <5 L] 7K el
BN 2N TR A R DRI, B ARG N AL
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