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Study on Dynamic Adjustment Logic of Mining Cut-Off Grade Driven by Rising Metal Prices
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Abstract: Against the background of intensified price fluctuations and an overall oscillating upward trend in the metal market,
traditional decision-making based on a fixed cut-off grade is difficult to adapt to market changes, which is detrimental to the
long-term development of mining enterprises. Based on this, the internal logic and economic mechanism between metal price
fluctuation and dynamic adjustment of mining cut-off grade were studied. Using the imperialist competitive algorithm (ICA) .
combined with models such as break-even analysis, multi-metal grade conversion, and stochastic price prediction, a logical
framework for the dynamic adjustment of cut-off grade integrating data perception, model decision-making, intelligent
execution, and feedback optimization was constructed. Taking a copper polymetallic mine as an example, four scenarios,
namely static average price, progressive price increase, stochastic price path, and two-way price-cost linkage, were set up for
empirical analysis. The results show that the cut-off grade is significantly negatively correlated with the price level, and
dynamic adjustment can effectively prolong the mine production life and increase the net present value; the optimal strategy
under stochastic prices is more conservative than that in deterministic scenarios, which can effectively mitigate the downside
risk of metal prices; the cost elasticity coefficient has a significant regulating effect on the cut-off grade, and an increase in the
cost elasticity coefficient reduces profit volatility while simultaneously weakening profit elasticity during periods of price
increases. In the future, mining enterprises should focus on the deep integration of geological, market price and production

” to “dynamic response”,

data, and utilize intelligent technologies to achieve a fundamental transformation from “static design’
thereby enhancing overall risk resistance capacity and resource utilization efficiency.
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Fig.1 Cut-off grade optimization process based on ICA
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Fig.2 Dynamic adjustment logic framework for cut-off grade
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Table 2 Metal prices and pricing coefficients
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Fig.4 Cut-off grade variation for case 2

'S

X

- =EBNER
og 2t

ﬂ—\\m‘

2T EEBRR
ugz'\\g__‘

=t

5[ NEHER
ng-\“\-—

= I

B0

5 TEBHER
ugz_\_‘

ﬂ.

B 05

4 8 12 16 20 24 28 32 36 40
A PRAERR/a

5 BE2HEHRMTL

Fig.5 Average grade variation for case 2

= —E R
20 — N
15 — TR
. — =i

0 4 8 12 16 20 24 28 32 36 40
EFEER/a

Bloe BE2HRITENETL

Fig.6 Cumulative NPV variation for case 2



334 A B R

5 F & 2026,46(9)

15 50 2 R0 T M 0 T LR
“ERAS MR A L R ILL T RE

(D T R T S, £ 4
AFJEI N 300 A AR R AR O SRR FE N A% B B BR AT
AR AL T A 7 B B R X R 0

(2) RSB AR T AT HH AR b 5 i A
R OAL Sy B I 7 1 I G O RUE VAl N 1 205 3 5 N
JEE TR, XM T T ICA TR )75
M6 56 R v A L L SR AR b A7 A S B S B A R
T R AR A A A 2 DR R R A R
WA 20 RGBS AR SO0 A 5 5 A A L
e B S T e R IVACLE < B a1

(3) BTt I (E il 2 52 30 e D s 1 K 5 s T
FRBYRHIE . FEFF R A AE Kt W L A, B
R PR BOT 38 0 7 PR T R L AT BB TR 3 BT
FR AR o T AR TSR S5 0 LA B A T R L B R )
11 25 ) 3 Wil 7
3.2.3 st 3 FHALOAS B AR

bR &R S i, &R Mg AR R
ik AR BN B . S0 10 R4 & R 1T
Bk, 51 A GBM 4 1000 A A9, 3 525 R an & 7
IR .

5EE11

1.6 15
14 11
2 R 10 =
210 g IR
;1508 8 =
K X
B ol o
R 0.6 &
04 6 B
5
0.2
4

0

0 40 80 120 160 200 240
A= R#/ A

B7 BE3IHFRMLTELER

Fig.7 Cut-off grade calculation results of case 3
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Fig.8 Cut-off grade calculation results of case 4
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