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Stability analysis of the floating platform

in treatment of the steep rock walls in mines
WANG Tengfei, WANG Meng
(No.2 Geological Team of Hebei Bureau of Geology and Mineral Resources, Tangshan Hebei 063000, China)

Abstract: With the development of the country and society, people pay more and more attention to the ecological
environment. In the process of economic development, there are a large number of abandoned pits left by mining,
and the treatment of these pits is urgent. As an effective method for treating high, steep and smooth rock walls, the
floating platform is widely used in practice. However, most analysis of the stability of the platform is based on
simple formula. In this paper, a kind of concrete floating platform structure suitable for the treatment of steep rock
walls in mines is designed, and the formula for calculating the stability of the floating platform is refined, and the
stability of the floating platform is analyzed by combining with FLAC®” numerical simulation software. The research
results show that the concrete floating platform is more practical for the treatment of steep rock walls in mines.

Key words: mine management; concrete floating platform; mechanical calculation; FLAC®"; stability analysis
Yy g g p y y

Oct. 2020:61—66

0 3%

FEER TSR R RS IR T RE B
A1 I SR TE DAy [ 52 B A SO 1 T I
P T VFZ R AR TR 2 R EREE R . 75 L BR
B R Y A A R A M AL S R AT . B
L2 R R R 2D [ OGS PR A T X SR
AR B TEJEBE ™, XSRS IR R Z N A
TR TG T S 3B M L S B 4 2R Ak L Al R
T E AL RE TG e R R R A 2 R AR IR
FR 7K e R A5 4, AR M S B0 R B B ARE Y
G AR S — B Bl BE AT ST BE 1 T BORA SR

s A :2020—05—11; f&€E B :2020—08—04

SEVESE T AR EHY . A TEBESL
L B A 2K A, 201 B TR RS Y 45 R AR RE 1
T RE 5 A SR 2548 A BE S DRI I A B IR 52 T 1 1Y
ARPERMR AN FEFZ G BT P HARRE T
OIHTAR R AR ERALEE B BEIR IR 5, S BCR G &b
TREGERS ™ AT RE 2 K A WO B2 I 52 i 7 1
TRPRCR B A B Y N R A 2k A 7 e 4 AR
SCURAJE LM DA™ 136 21 o F5 5 AR 3R >4 R b 5 2%
EREOR BT T — R B 254 IR 45 & 0 = FEUE
B R X HAG E P AT 0 BT A5 3 T — Fh HBOE
B Y M BE ST L e BE BRI K A L RS R B e o

DOI:10.12143/j.tkge.2020.10.011

EER AN L5 DR 1986 4L, TR, 385 2R TRER Ml B0k ST L0 BRI IR B M R B YA L e TR K R 4t B 45 A L b

BRI ALK AL TG IE 157 5 ,15932258786@163.com.,

SIAMER B, TS BELH A BEG P i B A R = e M [T ]R8 T A2 CA LA 4 T#2) . 2020,47(10) :61—66.
WANG Tengfei, WANG Meng. Stability analysis of the floating platform in treatment of the steep rock walls in mines[ J]. Explora-
tion Engineering (Rock & Soil Drilling and Tunneling) s 2020,47(10) :61—66.



62 B TR CH 488 TR

2020 4 10 H

ME L,

1 WXREMRRREREE =

A SC LA L b X 2T RS & LRI I
BHA TR SRR AT %S 10 4L
JE T A6 A8 T ) 4 LB 2 T SRR 23 . AE R
B N 25 A S B R A 19 i, RER T
TE 45 24 s e P & Ji ) [A) st Al ™ J R IR T2
A ZSEREE . SN I35 36 B X M Jo 2R B8 BAR L K 2
W LU FF R A R 0 A A 8 L T Xz L R AT IR B
T 1L 88 R TT R, Hb 38 B R A 1 BB IR . 1%
L BE S B R 60°~80° , i TR AN BN L 4% 52 1Y
— B T B AR ME K 2 96 BRSO L R il D R B R R
Jo 30 3 7 A M TG AF K e S A ) o R I 2 IR
A W] R, S PR AR R 2 A R 2k B RECR L BOR R LG
XPE AT IR B

IR F AT TR R & RIFR L 8E
PR G . R TR H K E S ER
RS 600 m &b, A FRIXALMIZY 0. 3 km A G102 [HiE
HUT 0 e B, S E A O R TR BRI AR i 3
AR A TC 2 ) HRO55 T  30 3 BE R R £ 4 A TE
60"~ 80" X ] , Jay FR I B B IR L E . W I A 2
REARTRE PR B LR R R b, B R R A
F R RR S /NI S, TR M T Sk A 2 . AR B
YA I IFRIE R T 1 A AR SR BT, M ALK
29 620 m, R PGFEL 140 m, RGN L Z & KA
[ 5F- 6 o 120 3 B i b+ 208, 81 m, 1 B e I bk 7
+128. 16 m, I K m 224029 66 m, SR 60°
~80°, 31 Wl B R L 3 W BT A A AT AL R
A e o e B HE R B T R S R & BB
ARG RGOSR o3 A A w5 5, SR 3 V4 A 7K
T, 7RV T I E X b T IR BT A 1 Y S Al
X R R L i B 2 3 ) R R T b S S it R
EIRFREOR il 3 A L 20 R A 37 XA 1t 56
FHEGAIE , A4 Ji [l 286 R (0 5 1l M 5 26 585 34 B I5T H 42
HBEA 7 AR SR S BURF K AR SR T AT L Al
PEAT A 1L Ml 0 2R 85 3 B4R AL 4 R 55 I HL O i
W LU PR BE IR 3 R it T 7 v T ) A Ll R AT L M X
WL IABIR A S T EH .

3 Ao 4 AR A BA A A DRt 1 R DG Al BT ORL, BB
TR IR T 1 IF 456 AR G m A A B 5T AL L, R
PR BARAE T U0 S Al AT MR O R T — b

O L PRI 36 B Y e SR 5 45 4 (LA fi] e S
B 7B O Ll 1 B I B AR BOG I IR TS8R
PERICR B 5008 R A7 5 B R ST 07 10 2R A5 3R 05
GEINEONIEE 8

2 MEIEIT

MESHEEEKE U, LM REFHY 1.5
m, K BEAR G LR B8, — B 10~20 m, H
FER T EA 20 mm YIRSUN AT . KB 2. 25 m, A&
TRBE 1.5 m. HEFFFLoR /K JR 3K 5 BE M30 X 4 #F
HEATRE R $YACR B 50 mm JE 2R . B U2
150 mm X 150 mm FY 59 /7 9, 30 5 B 4% 10 mm, AR
AhmE S C30 R % /BN -9 2, B JE 120 ~ 150
mm , PR A L, S R Al L8 B K R R,
BEHIEEL 1 m(WNE 1~3 iR,

a
AN HHRB400, 54R ¢ 20,

AT A 24 0 20, ANE BE1500,
FEEATAN AT AR & 20, 57K A 45°

10@150 X 150/ 4R G M JE 4 [m] g

AR

B 1 BAMRHFEES RN mm)
Fig.1 Top view of the anchor rod reinforcement
layout of the floating platform (Unit: mm)

SOERHM, €200 /n a
) \'z‘i'ﬁx
1200

10@150 X 150 1=1500

B 75 1 f
1500 |

IS T T IURACAN
2 \J

=4

1500

N #8@100 =/ /=1500
B '
201%@]1 ! ’%f” ~ 155 [AIBE5004 T,
8@250 X 250 &) 20, HINEH
<. 1k500, L1235
/,5\0 /6\00
“

2 BAE A—AFECA . mm)
Fig.2 A— A section of the floating platform (Unit: mm)



847 B 10

L TRAR L BE AT L BEYR B A 3

BRaE M 63

20@6007 [71 54 773 WEHC30MREE L, JE120~150
| |
[ . W b H
\ B
: S
P N
10@1505%0 ¥ Ty
o \H
\ \
| 1
| \
I 0 N A 2 20@60038 K- {84 [F1 I 7 75

B3 BiEHRELEE
Fig.3 Shotcrete wall
Jiti T Bt B S B TR VR AR AR B A
AT B T8 BT 38 0 W B 3 R Tl T, S IR 5E
0.6 m, 0B 1.2 m, & B 1.2 m; {4 b 3 A & 20
LT I IR R — B 5~ 10 m, MM B RE 5 B0
B BT AR E &2 5 m, KO A ] BE R
MEARFRKE M —F ., PG IR S5 e i i
b EA SR S AR SR S B AR BRI i e
SRR 5 05 B AR AR 5 B SR S 1 A A
B 5 O 14 R PR A A A S22 5 IR T B 1 TE S Y S
(1 P 57 T 1R D8 A2 1 1 s iR DR SR )2 LT B AR
55 30 3 A 22 TR R A A L G 6 R ISR AT
HEKFL B A 25 N F ) EAR A PR L T
A FIFpE £

3 PAaREMAFITEY

R 35 7R 28K B 77 B FRCIR S G 88 ) A0 E 3 (1 FH A R
AR CHIEE) 1 R SR AT 7R ) TS R 1 7 30 5
HEZHRE . =1.0,

WG LM A ER RS AE.E LREAEY
0 ) 5 g X A T e 28 L T NG 1 o 2k 4R R
Mgk, DA A oh, 940 1 A 4R S T ef AN IR B
JE BP0 KA il TR b 2 5 8 A T e 2R
AN TE 2% i B — A AT A B 1.0 kN #EAT R
BITAR G E 1 m B E— D ER ;o
TIPS A R 3 m HIE—1,
3.1 REBESITE
31 EEARKE

AT WS B R — B A, ik )E
AR K E R 0.6 m MREIEE N 0.2 m B
JEH 3 m, IR EBE 5 AR YN C30, 52 F1 K #1471
¥R H HRB40O I 2 9 il SR B2 51 — 2K 2. B
& LW SEEE R 1.2 m.

MBI E 6, =0. 6 m;

E I ARIEFE by =0.2 m;

ME FWHRSERE 6, =1.2 m;

BEMPI KL b, =1.0 m;

TG MR 5 KT Jr 10 e fg =605

B IR BE R v, =25 kN/m?;

ELEHE 7,=19 kN/m*;

EL+EE h,=1 m;

RIEKR G E S Gy =7,k b, =25X0.2X
0.6=3.0 kN/m;

FBILKMEELEN G, =70, (b, +0,)/2=
19X1.0X (0. 641.2)/2=17.1 kN/m;

g 0B KA 4 A 4K 7 TR B AR T G =7 b,
=25X0.2X1.0=2.5 N/m;

T AR E(E ¢ =1. 7 kN/m”;

Ui FS B it T B 8 B b fr AR MEAE P = 1.0
kN;;

TK AT T I REL v =1. 23

T2 IR R 7o =1. 4,
3.1.2 WhitHE

R TP A R S e A S R e 49 A T i 2 A it
TR fr 2K 2 Pl 0 %5 0, ]
M,=0.57:(G,+G,)b, +7:G; (b, +0.5b;cos0) +

0.57qqkb:?
M,=0.57:(G,+G,)b, +7:G;(b,+0.5b;c0s0) +

YoP (b, +bscosl)
A M B0 1y O R g A K 5 S Al A
AL i R R 5 ML, —— il T A8 1 4 T g 2B
KI5 TG A A R R S i R 5

8% M, =10. 214 kN » m/m, M, =10. 556
kN « m/m. PRy Al 28 far 2% 04 2 FhAs LA R i 2% &
Tl B KA SE{E M =10.556 kN » m/m,

PR g W] AR faf 210 2 A 0 A W) B R T DB
AR M,=10.556 kN « m/m,
3.1.3  #mEit

MR BE I =2 a TR BE EIRE SRR C30,
1549 2 (0 e /NEEBE K 25 mm . 1% 52 P IX 30 4 3 3% i
WA I E A RFER o, =30 mm, W E & 5 A &k
JEREN ho =170 mm, 1B &E 0 o hr s B i
fe=14.3 N/mm’ , &k - 3h.0Prdrom i E £
=1.43 N/mm” , & 38 50 i rhr s B2 % i HE £, =360
N/mm”,a; =1. 0 CREL, 2R BE 1 50 5 5 A | T



64 B TR CH 488 TR

2020 4 10 H

C50 B, B 1. 0) ,&, =0. 518 (AH XF AL R 52 1T IX. 35 )3
SRR 7 e X i B 5 A R B R B A TR B e
At C50 A% %y HRB400 I, B 0. 518),

M 10. 566X 10°
O fobhy? 1.0X 14. 3X 1000 X 170

§=1—/1—2a,=1—+/1—2X0.0255=0. 0258
Y. =0.5X(1+/1—2a,)
=0.5X (1++/1—2X0.0255)

=0.0255

=0. 987
M 10.556X10° Z
S o, T AT 75 2R s b B o 1

BELH 1000 mmsy,— W REGE — MM Z
EXEE, Z KX mESA8 & EN A —
BN A AZ 0 A A A B T E  mm”®

FEBLE I S BRi T v, g A8 KSR B 1) A2 )
2 M 022 mm B 32 W BB A AL LR
R 628 mm® , K F B I AZ I 4R A A i AR
174.8 mm® , 52 7790 4 A1 FE 2 220K,
3.2 BFIE &M

(DR T i 1R KE A B R A 7, BER A R
THI 152 X8 o AN A PR AZ R X = B 2

x=Eh, =0.0258 X 170 =4. 386 mm<x, = &,h,
=0.518X170=88. 06 mm, 5 i [X /= J& §i§ i ZoR

(2) Ry B 1L TG B 1T B A ke ESRS 1
BLH AR T 0in XA/ ho s poin B 0. 220 F1 459
fofy BRI,

As 628 ' h
‘O 7%im*0. 369A>(0minh70
fih 1. 43X 200
=0. 45X T —=0. 45X o = —==0. 21
045Xy = O 5 o 5cazg O B

. 0=>0.2% (h/hy)=0.235% , B /il 3R i J&
L

JE . mm;p 4 A T2 753 25 0 i ¥4 14 F /I L A

AR DA B3 53l 0 e 65 45 H G R 2
VAL R AN PR R IR T NIDE: N e R )
Tl 6 280k 2t B i A R P BOR Y

4 FEREMSN
EZSomI R R G LIRS R 3 NPy U 2T Yyt

SEME MR . A SR T 12 00 8 R S 0 4 X
G AT RIS TE A5 B0 IF 40 A B 65 78 2 B T80 B B
PRI FLAC™ A B 25 45 8R4 o H b A7 7 B0 A
L. FLACY™ & — 3K LA T 124 0 B e v iy
BB AT UL R oK A TR AP S B B b T AR 1R BB
AL ML SE L - A B 22 20 ik AT I8 . By
1k FLAC EL 2 il oh TR 1, b o K 5 B 3R T /%
S U AN ] S T AR . IR R A R A
RO - A b A A 2 S5 B i P s Jee R A R e 4 A
VIR R 50 O sl AR T

38 XA 1L PR Y M S A, A5 B S PR A AT L
b TGS I I ST = A R R, A ORI 4
B GRS B A RS 5 B FLACY 804431
BB TE S bR T = AR AL IR R X
4.1 IFEERL SRR

R 4l 52 s b P 2504 Fn ) 22 99Ok, 7E FLAC *Prp
ARG X AR AR REER B 3 m
B — A bR 1 BRe BR55 SR B 98 X4, 43 B LA SE B
TP R . BT A RS T R BN B RS R
T E oz 8 S R 60°, # H1 B A 0 4 TR B+ 45
LB R A E 4 BT R, SRR 10 mL 58 5
m. 5 8 my A KR 3 m, AR 4 a5 DYk
5T AT 6 W AR AR L8 Y A N T AR AL L A
IR FH SR B TT AL, T ST AL L&) 4y T 286407 A4~
BTG, 208585 AN AL THANE R ratiol X107,

FLAC3D 5.00

©2012 Itasca Consulting Group, Inc.

Zone
Colorby: Group ~ Any
| =<

ik 1
Sy

B4 MAKEREHR

Fig.4 Schematic diagram of the floating platform model

THA LR A b PR AR A A5 SR T JRE R - T AR A
R, R AR OC WL A 37 BEORL, PR 2 8k 1 R
N

SHEHRM =0 m.x=5m.y=0m Ml y=
10 m PUAS 30 5T DA B i il B 65 7 A 7 0 301 55t A A
BRI HR = =0 m 7K 30 5 R T I 52 20 5 5 A Y T8
N A I



5547 5 10 ) B R L A RE Y B o B R AT 65
£1 EthsH 4.4 PAPEIXArAE

Table 1 Rock and soil parameters

Wy WBUERE DTUIRLE MR NEEMA

HE g m ) K/Pa G/Pa /kPa /)

i+ 1600 3. 45E7 1. 45E7 10 28
Hz A 2300 3. 7E9 1. 52E9 150 32
TREE L 2400 2.5E9 1. 2E10 3180 55

4.2 BT 0

SR AT BE AT R0 6 A4 < i 0 g L A
RIRRDL T BT A5 B0 -4 B4 X RN AL A2 3 F 15
FIMAE T A T RRBRE. REHENG
TE 5B TO0 32 31 b J8AR Y L R OK L5 S 2 A 20
PERT X R E AR b R TWIME N 1 kPa 14 34 A7 i 4%
PR 43 30 52 bR 00T 8907 B AN X0 A3 1 00, A
G AT ARG AR TR AR T
4.3 i RS oA

THIAT B 1 B0 15 8 A 14 52 1) 52 3% 2 A P A ]
5 R B R AR A b B RS E RS AL RS
Ao AHE G 5 e BE R $E T b7 A BN RS L
1319 0 BE L fih 11 RS AR A LA e KL 29 — 3 em, B5 G
B AL (BT 6) T A R A AL TRRE R
5 e BE A ik T A A 0 AS

FLAC3D 5.00

©2012 Itasca Consulting Group, Inc.

Contour Of Z-Displacement|
0.0000E+00
-2.5000E-03
-5.0000E-03
-7.5000E-03
-1.0000E-02
-1.2500E-02
-1.5000E-02
-1.7500E-02
-2.0000E-02

| -2.2500E-02
-2.5000E-02
-2.7500E-02
-2.9957E-02

H5 MEERUEBAGZE
Fig.5 Cloud diagram of the vertical displacement distribution
of the floating platform
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Fig.6 Cloud diagram of the vertical displacement distribution
of the typical cross section of the floating platform
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Fig.8 Cloud diagram of the plastic zone distribution
of the typical cross section of the floating platform
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