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Abstract;  Mine tremors and rock bursts are hot, difficult, and bottleneck problems that need to be
solved urgently in the mining field. In order to effectively control mine tremors and rock bursts, the
definition and classification of mine tremors, the hypothesis of mine pressure and the prevention and
control technologies of mine tremors and rock bursts were summarized. And the theory of roof-cutting and
pressure-relief was reviewed. Then, its application in abandoned stope disposal and pressure unloading
mining of medium-thick gold mines and gob-side entry retaining laneway of medium-thick and below coal
mines were introduced, and its difference with 110 working method was compared. Based on this, the
definition of mine tremors was given, and it was pointed out that the occurrence conditions of mine tremors
are similar to those of rock bursts. Therefore, the controlled blasting and groove caving technology of a
deep-buried hard roof plate was put forward for thick ore body mining. The summary shows that the
technology of controlled blasting groove caving is still the main method to release and transfer high
underground pressure in the prevention and control of mine tremors and rock bursts in the future, it can

also simplify the " masonry beam" of deep-buried thick orebody into a spring rock beam bearing system.
Keywords: mine tremors; rock burst; theory of roof-cutting and pressure-relief; spring rock beam

bearing; surface subsidence
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Fig.1 The bottom fill dam of roof caved by
controlled blasting groove cutting in

Dongtongyu gold mine

3.2 PITREEIRiES 110 TikLb &
o R 25 O BT TR ) R BRI 4R o T P as s,

() F22 i AR A DI AR T T3 T S

(b) 110 ¥k TR EE
B2 PEESTIERTELEBELE

Fig.2 Comparison between the method of cutting seam

and the method of cutting groove and caving

JEGERR A 110 T 3657 %07 6 M T B 28 TR T 45
B A VAR R IO, S A A R ) X A A
PR TR S it — 2% 4 1) 17 TS24 HR 0, S 1 1) B P
A 5 ok 28 IX A =2 8] B R ) A% 32, A Bh 1 4% i
AR )3 %) TOURR 07 77 2 I JE M A R 7% 55K 3 TR U
T I B iS5 BB S, I 2b R

H T 110 ,NOO T3 ¢ { FH 3 2 v B Ve A 250
D T0 30 FE B S F 43 7% S DA R B | 5 B ST 3 il
HEI, ] 2b AT UL . I P& AR ASUAS AT B 58 2 42 Tt
WAG Ak, HE S LR 2 TT R 1 52 2 B . N
FAVIEE R R 0 AN HE AL 58 ) e BH S 4R 4558 ) 52
PERT A1 VOB, 3B G0 V) 7% R I 3 7% 5 Bl i B o
I3 AL e A B A A R B
FEH IR TR, | 72 Bl 5 AT 45 R ol )R I 2
FF R v R T4 15 10 92 et 6 I« A (S 4 ) S
IREEREARTE AR, i HL R S 2O 8 P T0UR TR |
PEIR MRS AR AR, vhs Mo M s R UTRa K E &

TR, 110 T3 IV S8 4 5 V5 iU B 3 AR 5
S, H ARREE N 2 BBOT R B A w1
SRS K VI T R BRI e Rl S,
3.3 LEBEEGSMAEEHEREVIERITEAR

H 3.1 F1 3.2 F A Tl 7% 5 ok b B
5 I A BB S S5 44 1Y) 5 A 1 T e SRS T
R M, U] BB i R A A 5 s s e b R 2
F T SR R SR R SR ) SR 2 X B s TR i
PR, AR MR 3.1 YRR M R 42 T it T2 4
Ub, BT IR B R R AR 2 TR, 3 T U0 L) R B, 48
W B AR A T AR DI R I R AR
AR TR R B H (R AL T AR 1E 5 AR TR
(10 0 ) B g P e T B — L AL (o A 1 i)
) it T AR T K i il T 4 B TG R B



414

FRVAF RS ol MR PR T T - 89 -

Wit H e b 1a sl LURBE , A B AE & o7 45 P36 B 42
M ZHE T ] L KRG LB G 40 A = b
Tl R M SR — 2 BB (D) B2 OO Ay 30 S 4%
B K 3 R, R B i A b, S AT BBV
b 2 A R A v s v R 22, B R A A
UURE 1242 0O A7 0GRl — 2E V3 1) T 2 0 A g
S DM A A U S A R A R
B3 2 105 m, VI TMEA WG &
SRS 20 10 m, B AR 600~1 000 m,

IR, . -
7 é |
|
T } T
\ /
\ | /
\\ | //
N/
\, /
e e
VAN
AT\
VAFIIIINANAN
/1 (AR
// /// \\\ \\
/ I [N
/ | \ \
B/ 1\ SR
/] b
;] L
[ [N
// \ \
[ P

2
4&3@J§é&ﬁ£§&

(b) I TTI38 54
AT E (BB BORE

(@) 1— 1 R E

600~1 000

111

N\
'S VR <

BT m
(o) I—ITHBEHE

S PR TR T AT AT
RN e R eI e SN E et
4‘ % :

Vit s

4 4

wn

T 1= AR 2 DD TOUHE 49 300 3 R AR MREAY: 4B 52
B3 LEHEESMEEHBRHEIERR
Fig.3 Top caved by controlled blasting groove

cutting in upper overburden roadway
MHFARZ G/ W I E R Es C At T H
MBI A D Rsis BoR IR R B s
¥ 1287 N UPRAE IS A TR AW . X 2
TRARIT 2R U s THUA S JE2 A (A Ik 2 il 7 72 5 o ol
e R IR G B | DT A4 A 0 SRR B A

AW BRI, 3R] UL AR S AR IE TP S R
S TR il T8 2 4 (8, i Ha e Bl (4
7 2 A A B FUI R

4 THESPEHERRR

4.1 SBEHIRBEIERTNETTRA

PN NN SR 37 P T DY vl IS TP 2
O-X S5 W i — AR, AH Y T I % 1 P = o it T
ARTE ] ) “ AL WL I, 0K S HARE
TEFRIURZS X, R, 5 7 4 P 3 il 9 0 1) s Tt
S TOUHE Ay 1L 2SR e, B X Bk A B AN
()R A2 B ol A M L A 8 S S B it T ) e LR 1t
FARIRE BE ; V5 sty | 2L I 5 s TR 25 X 8 R
A, B W s — A AR (B TR T8 A
WK ANH I BT B o MO FLIR T 00 £ K5 A 42
il 7 B g 7K ST LR B — A SR T
4.2 BEAZEABEZRIZIEHAR

&l 3a Ji 7, 76 U SR I #) 1E R) BR B B 2 45K
34 ATARIE TR AR e DR R T, AN FE 45
VI 7 A sl 3 2 it M 500 A — 2 98
(142 T A 300, 1T EL IR 5 350 5 5 7 ) i L 2
PREARR (] 4) , MR PG A M s 45 52
SEA AL Z B TE O-X MR Km0 A
L5 ~ 1O A PR TF SRS, V05T 1) 79 sy B D 1) = 4
Mz IRt FE 2 108 m, R, WS T/ 1A 5 B
150 ~200 m FYK BE 5 1R >R 3, 75 22Uy T AR 1k 1] 42
Kt T 2 SR UIRE It T AR TE ;45 TAETR 582 300 m,
T BT TAEE M) 2Kt T 3 25 YR it T AR T8,
Fi2 R 10 m JEEIRE 20 B e T g (o7 5 8 % L phy 4 il
TR TR T IO SR VO S 5 R A 300 it T A 4 B
SR, 150~300 m RFEINTFEE 5. 6~4.2 T0/t,

[ L
N

(a) P DIRE BT
= = =r
- = N

(b) =HYIERIR

B4 BREFEOTEEEERREER
Fig.4 The bearing system of pillar and spring rock

beam along mining width section



hoE e B o

- 90 - China  Safety

Science

343
20244F

Journal

TR RS 215 S M A T AR A Z R 5
PEIEAT B (A ) 001V VR SRR S X, AN
RS U8/ N TS AN 42 T g 3t B A g 9% T AR
E7 A 5 TR AR AR RN GNE 5 T T
()23 HARA R, o KR B o Ak 1 “ ik S 528
Q2[R )2 PR DG FR e < IR P a7 1k ™
FE B R AT S TR BB AR ] S R AL 38 358 M 307 S
TN E 5 AR ), 3 P T A2 A5 T, A R e
Kk,

4.3 BEAZEKFIER

{5 B TS v 6 it T8 2 A [ R0 PR e 4 1) 22
T KR FLAR S, AN UTE VIR i T A
SO0 4 o B e e SR IS S A A e ) TR A 300, g L
WAL 54k T W 1A] O-X 25 ¥ i) W 35 = fA i, 5 %

I, BIRGE SR A A A BRI R, AL
WETEANIEL 4 PSR AR 2 oA 2 BRRITE )
Pl AT RE SR (SR S A L AT R
BRI AAT 5 UL | M B8 5 336 5 B K
AR IR LA

4.4 BEBEEFHBREVIEHRRELSSH

AT T BE U A B (A U s L 3
O 3 N7 S AT AR A i (2 T T ) [ B
BRGNS BUE B AUAR A J5 68, 1T 2L 3
S R e 07t T 1 1] P2 P A BE K g 2 G
BEJFIRSRA RO ER TG 2L, AR BIAT R 24 1A
TE T TEARRRIE G0 1 7 27 25 1R 1 3 S 1 OSCs
ESE A RO AL E 1 Be BT A EX A AR
BEXTRERT A 2R T2 AT RE R = S , 38 7 2 AR i
YA )2 AR T T A B OGEE 2 O-X B SR A il
S5, S A S BT 1) = Ff AR 2 1] ) PR ALK
Vit L T AR 1 2 [A] f4 AR

AR B85 B I 23 R Jy 24 S A VTR 58
FEC AT REAS S AN BRI A (R ) 45 T e 0
B IUAR AR B e 175K , b T B Bh A 8 8 1 4
1785 T LRI E 22 5F AT AT ) UIRG 5 188 o ]I 43
e iR/ NS D,

N S A v A7 8 4 o) 4B 1 U0 R T T AR Y
TR R H VUM A7 30U e /N S8 B2 D iy o AR
T SR TR (Y BE S H 8BRS AR g s T
7 A 5 T 1 AR FL B A BE SR P R IR
W,

4.5 YNHERTGIME TR R NN 77 %

it AR WA P M 2 RO R TR (A
¥ ) WL 157 3 e fiy 28 LI K 7P A S/ e e i, 3
AR ik RN R B I P S 5 18 L SCR B
DTN I RS ORI R S, S
Y FE B 14 TOURS P 2/ A i AR A1

P i 07 s i R e DR B TR A, R Bl i
TR U A TR H A 49 7 AR o T R S ) o e
LB P R DO I, IR, B 245 JiA B T
PRI/ R RE B W R G, i B ST R DT
WL Z GE , DIE S s B gt R DRl , & B
PR DI DUSCR
5 B 2

1) RAH 5= 5 i Mo B By 16 79 32 20507 1)
ATHER A B AL 93 8 45 g 1 8 T e A 4 T 301 5 4
o, BEOTRE R v I, RU AT BETH Bk R A AR B g
Fe i e 22

2) TRERER I AT R B S A A G HE ], I
AR RBIR R B AIE R 15 A T AU LRTRAE,

6 & &

STIBUEZSU YN & VI i E I (L N S5 o

1) MBI R i X, R R P sh 5 &
v b P o 1 T2 ) S 2 A SR SR M T, O R i 3
PERERE MR E AR, AR TR () =S 18] (Y
DRERE A, AN B SE Rete e AR BE 5 bl
WA E K

2) B bl s A AR B TS O3 Ab BRI
I IV A AR X G b AR R R AR S 7 A E 1 1S il
AR B BT R TR B R 22 PR R A
BoA LA KR B HURAE T, st 5] kA2 il
Wi RS, TSR EEAN T8 752 5 ool i P A e g
TR TRAPER AEBE . A R B R 2 5 R A
T RS T,

3) RERUSAE TIOR8 P2 F i DM T
AN AT HE S S TR F) L 540588 42 TOUME -4 300, i HL m
5 AT SRR AR AR e Rt 9 ST BOR S
DX, MTIRE * WA % 5 A R B o AR B AR

7 B i
P R T 2 R R K T - A S 1



#

&

FRVAF RS ol MR PR T T - 91 -

(1]
(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

[13]

[14]

(15]

(16]

(17]

2 % X #

SRV EFRIBESEERIM]. AR 8% TRt ,2019:1-4,28-38,55-61.
HUDYMA M R, POTVIN Y H. An engineering approach to seismic risk management in hard rock mines[ JJ. Rock
Mechanics & Rock Engineering,2010,43(6) :891-906.
SIMSER B P. Rockburst management in Canadian hard rock mines[ J]. Journal of Rock Mechanics and Geotechnical
Engineering,2019,11(5) .1 036-1 043.
WASILEWSKI S. Gas-dynamic phenomena caused by rock mass tremors and rock bursts[ J]. International Journal of
Mining Science and Technology,2020,30(3) :413-420.
IKER. ERRSEY Hir @5t E S OWEEHARLD]. LR AR KF ,2016.
ZHANG Ming. Study on prevention and control of complex dynamic disasters of mine quake and rock burst under hard-
thick strata DJ. Beijing: University of Science and Technology Beijing,2016.
DOU Linming, MU Zonglong, LI Zhenlei, et al. Research progress of monitoring, forecasting, and prevention of rockburst
in underground coal mining in China[ J]. International Journal of Coal Science & Technology,2014,1(3) ;278-288.
KANG Jianqi, ZHU Jianbo, ZHAO Jian. A review of mechanisms of induced earthquakes: from a view of rock
mechanics[ J]. Geomechanics and Geophysics for Geo-Energy and Geo-Resources,2019,5(3) :171-196.
TIRHT, BRE A, EMFT, . PHIBE. BB U BHNXARMEBEEDHARLI]. 5CNESTREFR, 2003,
22(11).1852-1 858.
QI Qingxin, CHEN Shangben, WANG Huaixin, et al. Study on the relations among coal bump,rock burst and mining tremor
with numerical simulation[ J]. Chinese Journal of Rock Mechanics and Engineering,2003,22(11) :1 852—1 858.
ZA574, K A, REPE. RS RS RARPER R ARV ). ERRNSEIR,2023,51(1) :203-213.
JIANG Fuxing,ZHANG Xiang,ZHU Sitao. Discussion on key problems in prevention and control system of coal mine rock
burst[ J]. Coal Science and Technology,2023,51( 1) :203-213.

W5, 2EK, KEH, 5 REREEE X)xE TMEBRX Pt ENEIN)]. PELZERFZZR, 2016,
26(12) .104-109.
ZHU Zhijie , TANG Guoshui,ZHANG Hongwei, et al. Relationship between rockburst and fault slip of extra-thick coal seam
under multi-mining condition[ J]. China Safety Science Journal ,2016,26(12) :104-109.
BI, KRR, I, % RAKEEZI0 T RRXBPEHEBHOMTSHE)]. PELERFFIR, 2020,
30(8) :158-163.
LYU Pengfei,ZHANG Xianrong, QIU Lin, et al. Rock burst risk analysis and prevention in rotary working face under
influence of sharp corner coal pillar[ J]. China Safety Science Journal ,2020,30(8) . 158-163.
MRERIRAE, B IR, F. I B R PTIESRPEENGSHZEL]. PEZENFFIR,2021,31(4)
64-71.
OUYANG Zhenhua,ZHOU Xinxin, SUN Bingcheng, et al. Self-protection pressure relief mechanism and prevention and
control of rock burst in near-vertical coal seams[ J]. China Safety Science Journal ,2021,31(4) . 64-71.
STANKUS J C, PENG S S. Floor bolting for control of mine floor heave[ J]. Mining Engineering, 1994, 46(9) .
1099-1 102.
LI Chunlin. Rock support design based on the concept of pressure arch[ J]. International Journal of Rock Mechanics and
Mining Science,2006,43(7) .1 0831 090.
e, KEE, TEZE, 5 RPEBRBIZHNGERNABHAR]. 5CNESTRREFHR,2009,28(58 1) .
2 593-2598.
HE Manchao,ZHANG Guofeng, WANG Guilian, et al. Research on mechanism and application to floor heave control of
deep gateway[ J]. Chinese Journal of Rock Mechanics and Engineering,2009,28(S1) .2 593-2 598.
DR, KA, XTIR, F. U IHEATHEL ) ). ErEELIR, 1994(2) 1 1-6.
ZHANG Shaoquan, GUAN Jie, LIU Ligiang, et al. Progress in research on mine earthquakes[ J]. International Seismic
Trends,1994(2) .1-6.
H/DR, HKIKE R, & U PEOMEZARSHALL]. PEME, 1993,6(1) . 1-15.
ZHANG Shaoquan, ZHANG Zhaoping, YANG Maoyuan, et al. The seismological research and development on mining



.92 .

hOoE % e B % ¥R H34:
China  Safety Science Journal 20244

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]
[27]

(28]

[29]

[30]

[31]

[32]

tremors[_J . Earthquake Research in China,1993,6(1) .1-15.

BRI, 7015, 5. THINER BRI ERRIEIBIHARLI]. EEINSITR , 1998,19(1) :39-45,
57.

HUI Nailing, LIU Yaoquan, YANG Minghao et al. Relationship between mining earthquakes and natural earthquakes[ JJ.
Seismological and Geomagnetic Observation and Research,1998,19(1) :39-45,57.

TEF K08, 50, %5 RN XU BNSNIBSPIERALR]. ZWEWRNDBRAT, ILRBHRA S, 4210
REIFEE,2019.

FHS, BT, B2, 5. REREPHIOEYSIUASHEL . B8, 2022,47(1) 152171,

DOU Linming, TIAN Xinyuan,CAO Anye. Present situation and problems of coal mine rock burst prevention and control in
China[ J]. Journal of China Coal Society,2022,47(1) :152-171.

BR0, B2\, 7,5 SLUEEESSRNENT BRAANGINFRLT]. IRRRNZEA,2023,51(3) :10-20.
BAI Xianxi,CAO Anye, YANG Yao,et al. Study on movement law of extremely thick strata and triggering mechanism of
mine earthquakes[ J]. Coal Science and Technology,2023,51(3) :10-20.

&l WENS , XHEN, 5. BERNSE M LFE Pt BAREREDHLI]. TrREE TR
SR . BRRSER ,2023,42(4) : 1-10.

ZHAI Xinxian, LIU Qinyu, ZHAO Xiaofan, et al. Coal bump risk assessment and mine earthquake occurrence
characteristics analysis of fully mechanized caving face under hugely-thick conglomerate stratum [ J]. Journal of Henan
Polytechnic University : Natural Science,2023,42(4) :1-10.

OV 0. KU WEIBCHREANL)]. L WS, 1984,4(1) :48-59.

SHI Pingwu. Review of theoretical research on stope mine pressure[ J]. Journal of Xi‘an Mining Institute, 1984 ,4(1) .
48-59.

R85, X FESEEREL)]. PEN WSS, 1981,10(2) :31-40.

QIAN Minggao. The equilibrium condition of overlying strata in stope[ JJ. Journal of China University of Mining &
Technology, 1981,10(2) :31-40.

24, (R85, XI2ESBINGHSHRRNZER[)]. ¥ IWEDSTURER,1995,12038 1) :3-12.

MIAO Xiexing, QIAN Minggao. Solid structure and model of voussior beam of face [ J]. Mine Pressure and Roof
Management , 1995 ,12(Z1) .3-12.

B8, 5N, ERE,%F. U UENDSSEEGI(E 3 ROIM]. RN PEI WA HBIRF, 2021 : 117-152.
BRE, B¢ ORBREARS TIEBIMRESIEDMLI]. X SLE2TEFR,2017,34(2) :282-286.

HUANG Qingxiang, TANG Pengfei. Roof structure analysis on large mining height longwall face in shallow coal seam[ J].
Journal of Mining & Safety Engineering,2017,34(2) .282-286.

RIRIE,GFEP. KIIMMIZ BT RIS TDARENMAT)]. WARD W 5IR ,1986,15(1) :1-13.

SONG Zhenqi, JIANG Yujing. Basic research on theory and method of control-designing [ J]. Journal of Shandong
University of Science and Technology,1986,15(1) :1-13.

RIRIE, MR, OKE,F. SR WEDEGIES IR RERGEAR)]). WARKAZZR . BRBVZR,
2019,38(1) :1-15.

SONG Zhenqi, HAO Jian, SHI Yongkui et al. An overview of conjunction and development for practical ground pressure
control-theory[ J]. Journal of Shandong University of Science and Technology: Natural Science,2019,38(1) :1-15.
XUZKSR. IK IR AR R BN KD IBECAEREIFINLI]. IRAER ,2022,41(8) : 161-165.

LIU Yonggiang. Influence of hydraulic fracturing technology on evolution law of mining stress in initial caving[ J]. Coal
Technology ,2022,41(8) ;. 161-165.

TR, B ¢ BREESBREFNHAXKDERIREHRARRI]. S NESTIZFR,2014,31(4)
778-785.

YU Bin,DUAN Hongfei. Study of roof control by hydraulic fracturing in full-mechanized caving mining with high strength
in extra-thick coal layer J]. Chinese Journal of Rock Mechanics and Engineering,2014,31(4) .778-785.

$870. BRI NS A P R IR R A TIAL)]. I 2 = S5IMR ,2018,45(2) :54-58.

GUO Li. The mechanism and prevention of rock burst induced by thick and hard roof breakage[ J]. Mining Safety &
Environmental Protection,2018,45(2) . 54-58.



R 0 R S b Mo R B AT - 93 .

[34]

[35]

[36]

[37]

[38]

[39]

[40]
[41]

TIRHT, BRBOIRAE , IXE R, 5. REPH SN HER LSRR ], BRRIFRA,2014,42(10) : 1-5.

QI Qingxin, OUYANG Zhenhua, ZHAO Shankun, et al. Study on types of rock burst mine and prevention methods in
China[ J]. Coal science and Technology,2014,42(10) .1-5.

TIERET, B INBE, 5. B P RAIIEIRIC SEARZAIL 1], IERFHR ,2023,48(5) : 1 861-1 874.

QI Qingxin,MA Shizhi,SUN Xikui,et al. Theory and technical framework of coal mine rock burst origin prevention[ JJ.
Journal of China Coal Society,2023,48(5) :1861-1 874.

THRY, KIDIR, TRRE. R=EXWMESHEFRXOMSREEL]]). BRI WED,2022,74(2) .6-10.

LI Junping, ZHANG Youzhen, WANG Haiquan. Review and prospect of abandoned stope disposal and pressure relief
mining[ J]. Nonferrous Metals: Mine Section,2022,74(2) :6-10.

SKEEE, R, Bl % R RSB LIEEFXRAHARLI]. XU S22 TSR, 2011,
28(4).511-516.

ZHANG Guofeng, HE Manchao, YU Xueping, et al. Research on the technique of no-pillar mining with gob-side entry
formed by advanced roof caving in the protective seam in Baijiao coal mine[ J]. Journal of Mining & Safety Engineering,
2011,28(4) :511-516.

AR, RIRIR, £2,%F. KEAXUIMRERIBICRE 110 TA. F=RIWRZRART S]], BREE,
2017(1) :1-9,13.

HE Manchao,SONG Zhenqi, WANG An, et al. Theory of longwall mining by using roof cuting shortwall team and 110
method : the third mining science and technology reform J]. Coal Science & Technology Magazine,2017(1) :1-9,13.
TIE, @R, £15,%5 TEEENE N0 DAXZB—MMUESBEsERXBSIT )] BRFR, 2022,
47(11) .4 011-4 022.

WANG Yajun,HE Manchao, WANG Qi, et al. Design of equipment system and surrounding rock control for Noo mining
method without coal pillar left and roadway excavation[ J]. Journal of China Coal Society,2022,47(11) .4 011-4 022.
SR, BE, @R, 5 ERELETUNINERCEE RN RZERRAHARL]. SO NFESLREFR,
2017,36(10) :2 492-2 502.

GAO Yubing, YANG Jun,HE Manchao, et al. Mechanism and control techniques for gangue rib deformations in gob-side
entry retaining formed by roof fracturing in thick coal seams[ J]. Chinese Journal of Rock Mechanics and Engineering,
2017,36(10) .2 492-2 502.

SRV, K85, X, F. YU TR IBC SV RERIM]. IR ez TV kAL ,2022:37-70.

TE2, 855, N, F. XX E@RIREETH RS WEIRIEHAFLI]. EREFIR,2008,33(8) :850-855.

WANG Jin“an, SHANG Xinchun, LIU Hong. Study on fracture mechanism and catastrophic collapse of strong ground of
strata above the mined area[ J]. Journal of China Coal Society,2008,33(8) :850-855.

1’5%‘%’5[\- FHF (1969—) , 5 AL , A %, BRI\ SFR A KA S H &
K FERT ARALAL R T 2% RS, E-mail :2980235085@ qq. com,





