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Intelligent Evaluation and Optimization Design System of On-Demand Support of
Stope Rock Roadways Based on XGBoost and Its Engineering Applications
LIN Jingshang
(Anhui Lujiang Longgiao Mining Co.. Ltd.. Lujiang County. Anhui 231551, China)

Abstract : In order to avoid the phenomenon that the good rock is over-supported and the poor rock is under-supported, based on
the XGBoost algorithm combined with the roadway safety factor, an intelligent evaluation and optimization design system of on-
demand support in Longgiao Iron Mine was developed. 7 on-demand anchor mesh support indexes and 5 on-demand plain spray
support indexes affecting the stability of roadway in Longqiao Iron Mine were used as the main input values. 60 sets of practical
roadway data were selected as examples to carry out the on-demand optimization support design and effectiveness evaluation.
The results show that at the level of —370.0 m, the surrounding rock grade is better, the safety factor is larger, and the
support measures are not needed. At the level of —382.5 m and —395.0 m, the surrounding rock grade is slightly worse, the
safety factor is slightly lower, and the plain spray support form is required. At the level of —407.5 m and —420.0 m, the
surrounding rock grade is above the third grade, and the surrounding rock properties are poor, so it is necessary to adopt the
form of anchor mesh support. The intelligent evaluation and optimization design system of on-demand support provides real-
time rock mass quality evaluation and support scheme optimization for Longqiao Iron Mine, which has effectively improved the
safety of roadway and significantly saved the support cost.

Key words: XGBoost model, Safety factor, Rock roadway. Effectiveness evaluation, On-demand support
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Table 1 Datas of on-demand anchor mesh

support sample library

B Ay As/m As;/m A;/m As;/m As/cm Az
1 3.1 500 3.8 2.2 2 15 8.989
2 3.2 500 3.8 2.2 2 15 5.873
3 3.3 500 3.8 2.2 2 15 3.927
4 3.4 500 3.8 2.2 2 15 2.695
5 3.4 500 3.8 2.2 2 15 2.695
59 4.9 500 3.8 1.2 2 15 1.025
60 5.0 500 3.8 1.2 2 15 1.003
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Table 2 Datas of on-demand plain spray

support sample library

I%‘% B Bz/m B.’s/m By Bg/mm By
1 1.00 500 3.8 32.5 0 5.810 0
2 1.50 500 3.8 32.5 0 2.844 0
3 1.80 500 3.8 32.5 0 2.069 2
4 2.00 500 3.8 32.5 0 1.724 5
) 1.25 500 3.8 32.5 0 3.918 0
59 3.50 500 3.8 32.5 80 5.365 9
60 4.00 500 3.8 32.5 80 5.279 4
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Fig.2

Intelligent evaluation and optimization design system of on-demand support in Longqiao Iron Mine

BB B R/ E IR RS

% ShSR RS K BRI BREN

CAD FEIZRH A2 B

BB AR -
#% ()
#E (m)
i (m)
JEAR B oL SR AR A
I (m)
X (m) BRUSK
¥ (m)

Z(m)
Wi m iR 5

m4
m8

ml2

TRAH

FIEH

md R

s
mlo

mill

BrAH
[ W
HE
| it
mlé

ml8

m6

ml0
ml4

RESER
m12 [
m1: [
ml4 -
ml5 -

g Tess |
mi7
mi18 BT
w19 EEZE N
| Hm¥ $m2 3
BRI 1:m3
EER A m7
[itme |
|mitam |

WATR: m*
HEER:

ml7

ml9

PRI (1) BRXPHOHEMSHAE, CAD BAZERERERA: (2) ETREEATTERER, AHZL %, THEERERESEIREEEX, AHDERHRE D

E3

RERENHE

Fig.3 Setting configuration page



142 gL B R S5 A 2025,45(6)

TE W7 T RS A SR A b SRS I RE I b A TR R B R R R LR T B A 1 R RS S
RSP R KRR S (R R DK SRR LB S G R S L MR AT R M S 4P Bl % ad i
SRR AT =0 28 R H S XGBoost AT FZAL R I8 (144 4 R BRI L 4
T RSP SO B IR S I AR R R BCHE 4 AR SISV L AR 4 R

TS 1% R E AR T RS

FBES I AR E RELER

VI8P - O 32,5

S O 600 |

ki : 2 ]

d \

Rt

f [
| \
| |
| 1
| |
; :

1
| 1

BEI4RE CAD At !
| i
| 1
| 1
| 1
| 1
| 1
: :
| 1
) h

P —
-20-15-10-05 00 05 L0 L5 20
HEF/m

PR BT ABRATBEHA, HEERERXP BRI FREZEAN, WEEESRNERESEIREEER, BUBETHEES.

B4 EBiX#pigit
Fig.4 Design of plain spray support

TE i I 3247 U IAT S AR 19 S 3 B AT ) B FOIE T %A 09 2 (A 25 90 55 2 9 T 45 B2 AR Bl A
FRHRFL B AT I VR AT B SRR VSRR S . RSP RO IR L 8 aE XGBoos FER TR X AL 45 3H
YRR SRS SRR LB SRR AE 9 SR RSEA 19 2 4 2 500, MR 2 4 2R BRI 4y Hh R L 9 S 4P 07
BB I SCI O RORCR BRI R R R SN WA 5 R

—— T R FT B AR RS
BHERARSR BANK BRLY BREMN

iE 54 BN ST RO E REER
SR (m) N )
HFFHERE (m) (NI RAER: 13.68 m*
A RE (m) B

WRER, FRALT

SR A8 (m) (ETON
BRESE (m)
Bt

-4 -3 -2 -1 0
BI4EE CAD HER/m

s s#MXiriit
Fig.5 Design anchor mesh support
2.3 MAXBISHR B 78 W 2 H A B AL A =0 HE W A T
BT SR RO R G S BT LR BTN 4 m B E O 2.5 m B
M —370.0 m,—382.5 m,—395.0 m,—407.5 m, 1.3 m,RE S HAITH R EIEFHME LR
—420.0 m &5 5 AKFHEAT T SO ROCRVE AL AE B IR ALK IR 9 SCI T L A TEL 6 R .



i %k T XGBoost ¥ K3 2 A5G LI iR m ALt &

HE S5 REZER
BERR: =0
#% (m) [N
s (m) N
#% (m) (EHE
JRAR H 0 2R AR
# (m) EIXE
X (m) FE
V@4 109.0 |
AR )
W X

MHEE: 13.68 m?
HIEER: 2433
LRIER: 100.0%
ZEAH: 1.463>1.35
FREW: AP

(a) —-370.0m K EHHERE

HE 5% REZER
BERk: S0
#5% (m) XN
& (m) EEE
## () [ENEEN

PEEFR: 13.68 m?
ABER: 2.564
LRIER: 100.0%
ZALZH: 1.180<1.35
R 0 A A FREW: BIERBZI)
#2ix (m) O
X (m) FT
Y (m) FEO
Z (m )
R E

(b) -3825 m KFEHERE

E S5 REER
WERR: =0
#% (m) XN
& (m) BN
#% (m) [ENN
JEAR H O SR ARER
#ix (m) SN
X (m) B

V@O I4 1290 |

AQB] — 395.0

FEHEF: 13.68 m?
HIEERK: 2.925
FRME: 100.0%
BLAK: 0978<1.35
FREW: BIEBXH

Wi E

(¢) -395.0 m KFHEXE

A LA R AL LR S A . 2025,45(6).

Wi &% REER
WERIR: SO#t
#% (n) XN
= (m) BN
#E (m) [N
JEAR H G AR ER
R N5000 |
g1 4150 |
Y (m) [N
ACS) — 1075 |
Wi R E

TR :
AE%E%: 3903
SRR 100.0%
BEFH: 0.740<1.35
FREIW: BRI

13.68 m?

(d) -407.5 m KFHEIXE
S REFR
BEFR: =0
%% (m) (XN
#% (m) EEHR
#% (m) [ENN
JEAR RO AR AR
i (m) NN
X (m ) EREEIN
Y (m) RO
ACS — 120.0 |
W EHRE

FEHEF: 13.68 m?
HIEER: 3.717
SRR 100.0%
ZEZH: 0.740<1.35
BREW: BRI

(e) —420.0 m KEHEIRE
Be HXKFEIHERE

Fig.6 Design configuration of each level

& 6 Al AE —370.0 m /KPR B AL Bl A 55
WAL &4 R BCE K, AR R B S B A s 7
—382.5 m K1 —395.0 m /K Vit B kb il A 55 2%

W 2% . 42 4 R B, 75 ok A I RS2 B A
—407.5 m K FEFT—420.0 m KA B Ak il A R 3N
SQ&UJ: P P o 25, B8 R B P S e X
W SRR T RS 4 —382.5 m
7J(’T|Z7[:ﬂ*40/ 5 m KW R AT XIS AT
PESHT, A Bl & 7 fE 8 iR, Xt F —382.5 m
KRV, B EKIES R P e O 32.5 B2 EE N
20 mm.JKJe ¢ R 1 3, % XGBoost #i Bl &
AL ARTE RS L4 R B 3.094, 35 R B E L e tEE
KOHEAAT. XTF—407.5 m KR UL, BT FE




144 gL B R S5 A

2025,45(6)

M) BE R 1.0 m ASATHERE A 1.1 m BFF K BE iR 2
m AP EE N 7.8 kg/m FEM KN 3.3 m. H1 M
FEFEE N 1.5 m YR RIZRIE S 120 mm ., S8R [E] #E A 150

mm  JEMEH Y 1.2 m, 2Rk XGBoost & 835 %
Ab A% 1Y A R 2.57 1 AR 2V EOR L T
E LK

R BT R/ E IR RS

EEER St RS K R EHRR

W S8 EB IR AR
witSH

RERAAD - O 32.5)
BEE (mm ) B
ki - 5 EEE
BIHRE

EI4KE CAD

B 7 —382.5mKkFEEBZIEIT
Fig.7 Design of plain spray support at —382.5 m level
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