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Fig. 1 Schematic diagram of structure and stress analysis of artificial false bottom

ETEREENFESHATRIKIET
FEBR AT LA 2 S22 S5 A o, I A i g 24
KBS BB, DG AT R AT 5 ) 2 B AT
128538

N TTABUVE 8 25 AR 8 3 B YT 185 1) i 404 11
RPRER S WAL A S E R, O 200 N TARUIR BT 32 1Y
IR ) o AEMERIRE T , N AR A A2 R3S Wi
SRR T A PSR A RARAT , HR AR s g 2 3
WIS B2 BE 45 A TR <7, PRk, 72 1) se
RAZAFT 3 T AR ) 2 B TR TR R
FERA B, 25 IR WA b s A 8, i TR A A
TART, iS4 R G )@ T LY 4 B S8 A 44,
FERIAIE RN i SRR BN, IR
EELI B T e X

16 B L B R N ABUR = AR
FEATRE BT 2 R E BB N B BT i
TRBE 3 PO A%, WEHSURBE A RS
FETE B RN IR 5 R A B R IY e X e 8z
FEBBEIR 5 254 Y 5 - N B C A B A8 A2, U ot
PLRE S JCIEARGTES i A= BIRL R 7, N5 | R 32 s
o R, rh o N AR i R 8022 4t 75 8 STt
L2 0 B KB M,,,,, AEBLEERR 13 3 XL A

2.1

UhL R AT B A, MRIE N TARIRTE 32 TR 5 52
PR T B IR otk BEfifi 4

AR AR A 2 B, N AR A A8 B R 4
N
(> + 3ad + 3)ql

M. = 1
6a(al + 1) (L
1
. E, L |3(1-p)E, ¢ E,
L= 4 = s 7:().3"’0.8,
Atta=ny) { 5 hE My

w ok R B B TAS B, u=0.1~02, 0, a =

B TS (MPa)

I 4 0 5 R - LG 9 (MPa) , D S 05 L
B ‘
LR D = — 0 S iR (MPa) .
120 -42)
Ay TR IE
l l l

- {6+ 3al+ 1) 2a(ad + 1)}(’[ (2)
R (2) SPH7 S B o O M, K

e A1 IR U NI, = 096 ).
e AT B P B MR T B e
o AT B T FE () SR 0 5 FE () B -

(0.96 ~ 1.24)(




o3 IR

" £

W BT A TR E (8) SRATIEE(h)
T 95 (1) B3 AR (o) e HH BT (B P Bk
INSRIE A R 00 5 R L B RRE A
1 (q) 5 AT B E (5) BP0 T (B L W 7 8
Pk AR () AT
o= 096(-HEA(2), T8
l l

-+
M. =6 L
2.881(h8%) + + 3

l

1 1 lql (3)
1.841(h8°) 2 + 1.92(h8") *

211 ANTARIE H E5Hr

FEZEF A0 SEPRAT L A 7k A v, 4% 0 T A% i PR
FEGEHURNRREEI, 8T LI N TABRE | 5 73z 1
o A8 0 3 FE AL Y [ w2, DU T ABUES o e 3k
H b7 e dEAR 7 AT AR RN N T ABUIC 9 345 7 i 2%
N

q=qo+q =pgd+p'gh (4)

A o WA TABRIREE (g/em?) 5 g M H STINEE (m/s) ;
p/ HFEHURBE S (gfem®) sh' 9 N TARNE b7 FedEdA =
FE(m) o
2. 1.2 NTABUREKR St S5t

ENTARICARSZ B E R8T, b Se ik A
TABRNK A 2 WL e a8 B R ST R e RS ™ 2B 1 T
N7, 3t N AR T 32 b 35 far 28 o 0 2 LT 52 P
SR FH S T 2R RUA R 2 T A

1
Mo =0 W = 80, (5)

Ko, AN TR KPR E (MPa) .

RAK(5) A5,

- (1 + 3al + 3)ql 6)
a(al + 1)8°

T TABUES SR — 5 8 B8 S 0 1) 5% TS W% e 4
RIS TR, 255 1 o 1 TARRES M IR n] e S5
LR ZE N % N TABR T 32 d K R
K3 5 4% ST RE AR B AR . N TR IS B — i
BUE 0.3 ~ 1.0 mo B Hr(5) AT %0, N TARIEE
JE RN FLT 22 e KRN R, PR, mlil it =X (6)
AR TR KRR 1, 2% 28 15 F % 5%
REMA Aok B S50

1SR B, AR AR R T e N TR iR
SERNF VIR, B AT BEA TR R,
ISR N TABRIE S AT R 5 BN s N TARIE S
0.5 m I, e R 58 FE AT 0.42 MPa; N TARJEJE

JE 1.0 m B, Je KRBT E 38 B AL AT 0.07 MPa, {EARHf A
KRFE G FREER , N AR SR BE A BT 0.4 MPa.
PR, AT A b ) [ SR R A A S 2 B
N T AR FE LA S8 BEAIE T 0.4 MPa, A T AR S FZ
AMETF 0.5 m,
®1 LtEEXRMAIBEEESTEEEEXR
Table 1 Relationship between artificial false bottom thickness

and backfill strength during upward mining

N ARG /m fif#%/(N-m2) M, /(N-m?) o, /MPa
0.5 191 590 174 889.5 0.42
0.6 192 668 197 965.4 0.33
0.7 193 746 220 542.5 0.27
0.8 194 824 242 723.3 0.23
0.9 195 902 264 583.2 0.20
1.0 196 980 286 180.1 0.17
1.2 199 136 328 759.3 0.14
1.4 201292 370 734.0 0.11
1.5 202 370 391 555.9 0.10
1.8 205 604 453 574.2 0.08
2.0 207 760 494 681.2 0.07
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Fig. 2 Reinforced concrete protective layer and effective height
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Table 2 Cross-sectional area of rebar per meter width of slab

1’1’11’1’12

WA HA%/mm

#i/mm 6 68 8 810 10 10/12 12 12/14 14 16

70 404 561 718 920 1122 1369 1616 1907 2199 2872
75 377 524 670 859 1047 1277 1508 1780 2053 2681
80 353 491 628 805 982 1198 1414 1669 1924 2513
85 333 462 591 758 924 1127 1331 1571 1811 1265
90 314 437 559 716 873 1064 1257 1483 1710 2234
95 298 413 529 678 827 1009 1190 1405 1620 2116
100 283 393 503 644 785 958 1131 1335 1539 2011
110 257 357 457 585 714 871 1028 1214 1399 1828
120 236 327 419 537 654 798 942 1113 1283 1676
125 226 314 402 515 628 766 905 1068 1232 1608
130 217 302 387 495 604 737 870 1027 1184 1547
140 202 280 359 460 561 684 808 954 1100 1436
150 188 262 335 429 524 639 754 890 1026 1340
160 177 245 314 403 491 599 707 834 962 1257
170 166 231 296 379 462 564 665 785 906 1183
180 157 218 279 358 436 532 628 742 855 1117
190 149 207 265 339 413 504 595 703 810 1058
200 141 196 251 322 392 479 565 668 770 1005
220 129 178 228 293 357 436 514 607 700 914
240 118 164 209 268 327 399 471 556 641 838
250 113 157 201 258 314 383 452 534 616 804
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300 94 131 168 215 262 319 377 445 513 670
320 88 123 157 201 245 299 353 417 481 628
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Fig. 3 Schematic diagram of reinforcement arrangement of

artificial false bottom
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Table 3  Physical and mechanical parameters of materials
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Fig. 4 Calculation model, load, and boundary condition

arrangement of artificial false bottom
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Fig. 6 Maximum principal tensile stress of backfill
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Fig. 9 Contour map of z-direction deflection of artificial

false bottom
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Fig. 10 Contour map of displacement of artificial false bottom
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Fig. 11 On-site construction of artificial false bottom
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Design and application of artificial false bottom with lightweight energy-absorbing

materials for steeply inclined thin ore body

Li Dianhui
(Gansu Province Tianshui Lizi Gold Mine Co., Ltd.)

Abstract: To address the challenge of recovering high-grade ore from the bottom pillar in the mining of steeply
dipping thin orebodies in the Lizi Gold Mine of Gansu, an artificial false bottom construction technology based on light-
weight energy-absorbing material was adopted to achieve efficient underground bottom pillar resource replacement.
Based on the theory of elasticity for thin plate, a mechanical model of the artificial false bottom was established, and the
stress distribution and deformation characteristics of the backfill under self-weight and upper load were systematically
analyzed. The optimal thickness, concrete strength, and reinforcement scheme of the artificial false bottom were then
determined and verified through numerical simulation. The application of lightweight energy-absorbing materials signif-
icantly reduced the structural weight and construction period while greatly enhancing mechanized construction efficiency
and labor safety. This approach is of great significance in promoting green and sustainable mining.

Keywords: lightweight energy-absorbing material; artificial false bottom; steeply dipping orebody; backfill

mining; theory of elasticity for thin plate; numerical simulation; green mine



