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Abstract: During fully mechanized caving mining with large mining height, the significant
enlargement of the extraction space hinders the effective filling of the fractured and caved
overlying strata, resulting in frequent occurrences of strong ground pressure. To address this
problem, a ground pressure prediction model for strong ground pressure zones was proposed
based on hydraulic support load data, integrating a KNN-AWPSO (adaptive weighted particle
swarm optimization) ~GRU (gated recurrent unit) framework. In view of missing and abnormal
hydraulic support load data, the KNN algorithm was employed for data correction, while the load
distribution characteristics were analyzed. An AWPSO-GRU prediction model was constructed to
predict and evaluate strong ground pressure zones. The results indicate that the KNN algorithm
achieves satisfactory filling performance when the missing rate of data is within 5%.
Furthermore, compared with PSO-GRU and GRU models, the proposed AWPSO-GRU model
significantly improves prediction accuracy for strong ground pressure zones and achieves reliable
regional load forecasting for fully mechanized caving mining faces. The model provides a basis
for enhancing the adaptability of hydraulic supports in fully mechanized caving mining and for
safety forecasting in strong ground pressure zones.

Key words: fully mechanized caving mining; strong ground pressure manifestation; deep

learning; KNN algorithm; AWPSO-GRU model
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Fig.2 Mining plan of ZF1409 fully mechanized caving mining face
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% 4 H

W5 3B AT R X 3R 2R HAT 49 AWPSO-GRU T 4 A8 133

3 SRAT R XS S o B

3.1 HENEZESHSH

SER AT H DX S8 00 A5 28U 6 67 TensorFlow?2.12
TR BE 27 2 HE 2R 2 5 QRS O SE 8, 75 I B BRUEL 2
AP NITSE Ol 2 N W e IS 2SS G e
N {b 2%k batch-size . ZE QL RESF S50, AR
SRR X SR AT DX AR AR g 0 A R AT A
N 2 SO R L R TS TRV E S AT I
b 28 0 24 B e 2 23 T 27 ) S R RRAIE RE
B 200 2225 S 3006 BE T 28 SO K, BRI 328 PR
JZ B2 5 28 I 45 ) 2R e £ ADAM Pk,
2 o) BRRAFAL T S HE B 0 R R R B 2R 4
TG A units B AE~ I [R] 20 4 H0 0 IR 285 i) 4
FEFE T2 020 MBS, 52 I 2% 11 3R fig

FIRE ZLE | V3% units 0T DLPE AR IR Y 25 5 DL
WA [A) B4 55 AR 5 1E U4k S %0 dropout FH T
I 25 TP LA B4, dropout T DAIE 1 B
BILZ 53 53 P 28 50 DA B Lk P 28 D9 4% 3 4
WA () 28 o0 DN T4 S SR Y2 AR e T, /N
(1) dropout 1B 38 & F T~ 9l 2> s #0045, 1M 4% K1
dropout i W] AT §8-F: BUK #4455 batch-size fX % Fifi
ML IR A 7 17 ) A48 0 S In) AR 486 AR 5 i, K|
o R TR WS ST, B N B S B A
RIVZ AL fE 77 5 AR epoch I e i AR RS (1) $UL A
TREE.

g5 I, e FE ADAM AL 5 rh 1 27 o) %
JZ M 25 JE A B units , 1F W) 4k 2 80 dropout , 1% 1Y
BN epoch 31X 4 >S40k A R FF S AR
A6 B AR, s AT He DX 28 Ay 90000 A A S B 5 R A
K6 .

[ waten Tt |

EI K IRGRU
AR

| e s5)Ig5e

[ e somrmnss |

[ HEE R

{ 2 RBMRBE | £

RETCE
KNNZ BB

i 3 I SR R ik
SRFEATRETM

LRCTAET R
B X SR

E6 EH EXigEaiinEEELE
Fig. 6 Load prediction model framework for strong ground pressure zones
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