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Abstract: [Objective] Disaster risk identification and prediction serve as a prerequisite for disaster control. An engineer-
ing geological environment is identified as the fundamental condition inducing dynamic disasters like rock bursts in
mines. Exploring the sedimentary genetic mechanisms of engineering geological environments holds great significance
for predicting rock burst risks. [Methods] With the Gaojiapu Coal Mine in the Binchang mining area, Shaanxi Province,
as a case study, this study analyzed the engineering geological characteristics of rock masses under different sediment-
ary microfacies. Furthermore, it explored the deformation and failure characteristics of rocks in different sedimentary en-
vironments, along with the energy release patterns of rock masses. [Results and Conclusions] The results indicate that
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the differences in sedimentary environments lead to different rock lithologies and microstructures. The energy evolution-
ary process during rock loading and failure can be roughly divided into three stages: energy dissipation fluctuation, en-
ergy dissipation stabilization, and energy dissipation. The differences in sedimentary microfacies result in significantly
varying energy proportions of rocks in the energy dissipation stage. Specifically, fine- and medium-grained sandstones
deposited in river channels, along with coarse-grained sandstones in mid-channel bars, contribute relatively more energy
at rock failure, accounting for more than 24% of the total strain energy. In contrast, mudstones deposited in the flood
plains contribute less energy, representing 14%. Accordingly, nonlinear identification models for rock burst risks were
constructed using machine learning algorithms, as well as engineering geological environmental factors such as sedi-
mentary facies, the thickness and burial depth of coal seams, the characteristic parameters of rock layer thickness of the
roof, the thickness of hard rock layers in the roof and their distance from coal seams, parameters for quality assessment
of rock masses, the capacity dimension of geological structures, the coefficient of lateral pressure, and elastic energy.
The models built using four machine learning algorithms, namely backpropagation neural network (BPNN), support vec-
tor machine (SVM), decision tree (DT), and Bagging, were comparatively analyzed. They yielded accuracy, macro-F1
scores, and area UNDER the receiver operating characteristic (ROC) curve all exceeding 0.7, suggesting their high ac-
curacy and stability. Moreover, the Bagging-based model outperformed the remaining models. The results demonstrate
that rock burst risks can be accurately and effectively identified and predicted using engineering geological environment-
al factors. This study can provide a reference for the risk assessment of rock bursts in coal mines with similar geologic
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and mining conditions and offer guidance and a basis for the anti-rock burst pressure relief design for coal mines.

Keywords: sedimentary environment; energy evolution; rock burst; machine learning; risk identification

it He 2 SRR I B 2l ) KH, B A
SRR, TR S RO E R A B T
2020 4, BBt atE R R SR T ORT i —2 5
19 512 2] JT - S A5 10 SR o R B 3 i R
nfrohy Hb P S 38 )T g i ok b
FHCR A, B IR R K T o B R E R R
FF R B RNR BE 2R v, URERIF R A LA S e ™
TR Y Ak, B SR BNIF A 0 it b . 9 0 31
PESR, S G, A5 BUA R R R By B b s ik
P AR RN T s i 09 B E A TR,
PRIt s e RS R R FIN TAEXT S H SRk
7 AR R A B AE e A A H R X

HT, A7 X s i XU S0 32647 1 K
RS, B T FR A B RN, s BRI
JR M A TR L b R S S M T T B
N5 1L s e BRI 32 iR TR 36 33 Bl B4 2
W35 T4 A 7 B B s i s 9 S Bl S 0 . o
o b s IXURS: PN BPA 32 2 T LU RN T & 25 e
B, A4 S R R R R | ORI | SRR
B M IE T R AN 3G SRR ) B L E A SR R
FERMESEERA I BT R 3R, 48 25 B P80k i
i XU . M. Bukowskal ! BIFSE T 4 HEL G WA
FEH, R T AT 7 R VEL F AR AR bl
o R A R 550 B2 A A1 A ok 0 1 R
JPIRZSVE Sy i b T XU (R 2 PRI 28, B4 T — ] 5
F1 ot M R RS TAN i o TR SRS AR By
PRI Ry LA, Gl A HE AR A 1 5 AR | SR Bl
[ B 2R, AT LB TG s | A R R RS S 4 R

TR, ST R T W Z A RS R vh
i XURS VA 777 . P. Konicek 2507 D)7 B PG W7 4 41
iR ST AT i SR A SR s BG S1), R I ARRR N B
Bl PP AR B 5 wh o i XU . Zhua Zhijie 251 204
T b R SR A LY ) | M e BB Bl I Bl
JE TR A A5 5 N R B R, FIHT AHP(Z IR 53
B ) RO 25 5 A T i e sr 1 s b s IXURS: A A
BiRY, Zhang Jinkui %" {ifi | LS- FAHP-CRITIC /3%,
ShA 2 R R 2 MR B | B KoK F2 0 T BB
Fa s FNUURRIASE 5 R AR, X0 DX A8 ks o He XUBSE 144 1
T4k . Du Weisheng 252% 35 BURMUER W A5 S 56
SRFRAR, HENT T IR H R A IE AR5 A0 sR AR, IR T
W i R XU ) E RN T i . K SRS DI Y
PSR EE | Prhiom e . sk BE AN ) A ok b F0)
0 FER bR, EEAr T AT = I Bk 265 B RS
TR FAE A

IRBESE AR SE T e b R XU ST R T A A R
T opdr s K2R 2, BA&A R RIRERG, M54
58 14 IO R0 50 e AR TG 1 6 R M A AR — A AR 2
P TRL R, T M T BRI R 5 i i b R B B A Y 22 K
ol vt MU . T REAED I LT BN 0 0 Y AR
Ak B HUER B BRERBE 0 R P A B NN ) 3 10 & 2 P T
FE P, T H T AR R ORISR, X T
TG ek L TR o A R R IR A T KU R A
TR, EH PR X m R B A 5T
G, W= NS, AT AN [FUTRRGOR  25 1A TRE o
FEPEFIA A AR TERERHE, 878 2 R Re i B ORI 244
TEFRRE, I DU 50 R S0 - sh I 9K E 1



62 .

iR R

%52 %

RIRNE o $ LTI BRIE A b i b e XUBS: B A 5 7%,
TEBCGE MR ohii b 9 TR MR R R, SR IbL a7~
B, AR T AR B R DR R A e s T XU AR 2%
PEFRBEIY, SHEFIPEAL A FHLAS 7 > KR A R RE IR
PAZE BB PR, B 7R ity i U )
PRITN 7 ik BTSSR A — L85 7, s By i i) i3t
THEAUE AR

1 HAREER

120 AR FBEVE M DX PG A6, Mo i et
9.74 12 t, %W T RAEZELH 4 1, SEXEFE 9.96 m, )2
YR 800~1 000 m. A HATH R X BCRIX) F EALFH

— . R, @R RS TR E A 1a BT
TRo WFFEIX AT “SOS” MBI R 5L, L RGeS
XTRERER T 100 J WTUR(E5-#-1 7520 . [ sh Wi,
FEDRAI B) K A= 22k bk W B, T S M B 2 A
P BRI 2 A 2 X DX S BT, S R
TERy: W R, Ry BB A BR AL L, A1 A 53 Tl
UL, RS H PIKETRS, B (EOWT L, AR E R R E
M (] 1b). ARGEAIFSE X B LIS B 17 0, HiuJZ h % 2Kk
WAhH: ZBRZ LGN RN (Th), kP R T4 EE
HAN TEIEZH ). HP HJ2). ZEda),
ERTHEEAKY). WA K, ). (K h), Bt
AN SR Q)(E o).

(a) WREARGE |4 (|, e . o
mevamm | 2] EPERR
% i RN B BB
97| Q | rfvl | 181 | FHoms LR L, %t
G B 98 AT T 5 12
it O
a 2| | maest, wacmss
= N aaad 168 ] ks
1k e HLth, RGBS I
EFS) it |Kh| B 350 | dmkiibiE, HOKFEHE, &
[kl Al e | == R AR
”";EEH]/{H Lk =—=—= - —
b T % 72 R AT ot AR
0 500 1000 1500m Pl | T [Kd 47| KiRE LT, AARE
—— e 4 iz KA R
L S R BHORTR S, BT AT
N (LSRN | R | e [k 65 | Tk ERE BRI
R R =X il === Hik
0200 400m [ |y, | B | 03] L. KGRI
>, —— il | |l b gLk
ap|, |BEE| o, | reenpey, raRs,
gl | @ || = A R A
% i) | - PIRG4S LR
/ oo — X AR SEZZ ] _ —.1R 5 DRI AP ot b? VAP
A | ||| Bur. serms kR
b NEE EAEE RIS, FHH
% | 4l O . FIRE
S ~ 5 G SRS RPN 4 FIEE, K
v \\ 7, % ||+ RS
fs Fo s b | | ©

A1

[BE S S TRREIN- W oty RN
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