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CN‖

K6t qua nghien ciu, cho th`y: dich dOng d`
FT16● m6p kh6ithan nguyen,s6t v6i khOang tr6ng

da khaithac trong trtPOng hop(a)|● n gap 4二 6:an
so vσ i trυOng hop(b). 0' khoang cach 3=6 1n
trOng kh6i than nguyOn Cふ a trLPOng hCp b, da
vach,tru it bion dang nhat,day chinh la vong dё

tai ap luc. NghiOn cl夕 u dich dOng da mO trong
vむ ng khOang tr6ng da khai thac phia sau gtP(ッ ng

KHO■ H00V■ 00NG‖GHE‖0

|。 ch。,cho thay:|。 chuan bi dao trong v〕 ng nay
khong chiu anh htP6ng coa ap luclo chc,vl da b6
tritrOng vtng dё  tai ap luc.ch6 do taitrOng lon vi

ch6ng lo chuan bitrOng truё 'ng hOp nay d口。'C XaC
dinh the。 6p ltPc cia dat da pha h。 ぅtac dung lon
vi ch6ng. Khi d6, 10 duo'c ch6ng giむ trong diё u
kion thuan loi,duytn duO,c6n dinh trOng su6tthoi
gian can thiot.

■助■■■圏
‐ ■■■■|

月2_P力 a″ b6d∂ ′′n da vic力 r“o″g′Oc`ρ ′0′ρ力υf力υoc MaO κ′,0う●g cic力 fa′ ra″力gFa′ κ力Oδng:´6ng・
da κ力af詢

`c′

a― [δ η6′ dιЮc daO`″[′●ck力 j′δc力α J fσjb― LO″δf dιЮc daO κ力f′Oc力σ da J 9υ a∫

′‐Tυoηg ttη g vOノ c′ρ η6FdaO ρ力1麟 f4ス,,j2-■
“
α
"g由"g 
Иdfc`ρ ″6′ dao ρ力」b saυ

Dうc tinh dich dong da vach,truゴ a thee`hiさ u  len 10 chualTbilkhi dう o「len can b6 tricac dυong io

dai c`p n6i,xem dも thi hlnh H.2. _ ・      nay δ khoう n｀9・cach tむ 2■4 nf d6n khoang tr5ng da

ヽ

“

khaithac.   .

ブ′2.G僣′ρ′,jρ l力 ay r力 6 fr″ 1カa′,わうol′a bjng
c`c tr“

"力
う″fao

Ban chat cGa glai ph6p:phan tru than lё  doc via

van tう itang trOn sё  du'(ソc khaithac va thay vao d6

1a scP dung c6c dぅ i〈ョ1白 chёn, hang cai lon, hang
cum c6ttぅ ng cu。,ng(96 hoう c kim loai)hOttC Cac
loai vatliou nhan tao khac,bo tri dOc theO ducソ ng lё   

‐

d()c via van tai cia tang trOn va(16ng vai trO thay

th6 tru than bぅ。vo duy trl di」,ong lo nay lam lo dOc    、̀

via thOng g16 khi khai th6c lo cho tang du(,i¨ |くinh

nghiOrn ap dung cho thay: glぅ i phap bぅ。 vO nayニ
dern iai hiou qua tot trOng diさu kion da vach dё sap ‐

‖3 sα

“

ρヵan b6“ ′

“

y′″gg(う″肋οうng
f“6ng da kヵ a′ ιヵ6cf f_И 〔ィb6`ィ ′o dο c via
め6ng g′ 6′ 2‐ И frf′δ dOc′「a va″

“

′da daρ bδj

3 va 4-Dυ 01ηg cοng ρ力a″ b66ρ ′υc′ηδ fυoηg
′ηg v(フ

`几

К女,va saυ ヵ々′η6″ 6ρ via′じ″gg′
`ρκゎ。ぅ″giめ,g dδ κヵaf rヵ

`c
H.3 !Υ10 ta so d6 phan b6 ap luc vong gan
khOぅ ng tr6ng da khaithac,k6t qua」 hghion cコ u chO

thav:うo ltrc m6 16n nhat phit sinh tiン n6n6p via
thah dich chuy6n tt phia kh6ithan nguyOn.Khi ap
dung phυcng ph6p dぅ。men theO khOang tr6ng da
khai th4曖 ,6'vitri b6 trilё doc via thOng gi6,via than

chiu ap‐ ltPc nh6 nhat cOa trong lυαng dうt da tむ
phia vong da khai thう c.viec b6 tri duong lo doc
via thong gi6 men theO、 khOang trong lda khai thac

chO ph6p giぅ nl chi phi chong gi〔 P cac dtP`シ ng lも

xu6ng tむ' 1,5■ 2,51う n so v6'i phtPcng phap bうO vO
bらng cac daitru than bうo vO.KOt qua nghiOn cCPu
cing cho thay:d69iぅ m thi6u 6p lυ c m6 t`c dOng

d6, khOng c6 hiOn tuαng vach treo trong khoang
tr6ng da khai thac. Pharn viぅ p dung coa pitPO,ng
phap nay tυong d6i rong.cα  s6 d6 1ua chOn cac
loai tru bぅ。vo nhan taO nhら

「
lbぅ。vё va duy trilo

chuan bi ti6p giap vdi khoang trOng da kllai thac

dua theo nghien cl夕 u cGa Giう o su Bagin(ngυ Oi
Noa)(xem H.4).~協
eぎ nghiё A cコu nay,trang thal dtPong lo chuan

bi ducc danh gi`theO do dich dong coa da vach,
da tru Via trOng｀ ba phLPCng phap bる O VO khiC nhau

lぅ:bと ng tru than,dai dぅ chёn va hang cЧ」rnicOt ting
ctPαng.ViOc nghiOn ct夕 u,thuc nghiOm vら d6nh gil
cOng dυoc ti6n hanh 6 via E-5 v〕 ng Kuzbass
(Nqa)二 :「al khu vu'c khaithac.10 doc via c6 diOn tich

ふhるn6も=5,2m2i mat“ ゴch6ng g5 2 v1/mi vach
tru,c ti6p va tru via la bot kot voi cuong do khang
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1皿 【‖0■ HoO VЛ 100‖G‖GHE‖ 6

phu,。 ng phap nay dぅ  dυO,c ap dung rong rai tai

LiOn.XO(cO),Ba Lan,TiOp Kh6c"¨
cac phu,Ong phap sむ dung cii lαn hOぅc hang
curl cOt c6 nhυ oc di6rrlla chi phi g6 cao.D6iv〈シi
khaithac cac khu vuc via than c6 tinh ch6ttu chay,

thuC hiOn theO phLPOng phap nay khOng dinl bう 0

an t。さn cho khai thac.[)ё  khac phuc cac nhu,。 c

di6m tron,mOt s6 nυ 6c nhυ:Ba Lan,D●c,Nam
Phi, Thuy Di6nⅢ … da si dung vat 116u nhan tao
bら ng hOa ch6tthay th6 cac tru than bう o vё ,cli lo,n

d6duy tri va bぅ 。vO cac dl,cソ nglo chuan biva clng
la d6 ngう n CaCh CaC khu VLPC da khai thaC(Xern

hinh H.8).Phυo'ng phap nay c6 u'u di6rri la dё thi

cong, tru bぅ。 vo chiu lu,c t6t. Tuy nhion, nhuo,c
d16nl cla phucng phapla gia thanh con ca。 .

′‐′.6. Si'dυ ng、ィal′′6υ η力aη rao bangわ o6c力

`f
`力

ay f力

`c`c frυ

 f力a′ bδο νθ,cJ′ ′αn d6 dυy fr′

νa bうο vecac ttgノOc力υδ″b′

■3.G″fpカイρκ力a′ 納
`cr″
昴●:“″わうo v6

Ban chat coa giぅ i phap la khiヽ phai d6 1ai tru than

bぅ。vO ch。 lё chuan bi coa lё cho tang tron vο i

chiё u ca。 16,n,trong qua tnnh khaithaclo chc tang

dudi, ti6n hanh khai thac tan thu tru than bる 。vё
nay dO giぅnl t6n that than.Theo giai phap nay, lё

cho trong cac tang(hoac phan桑ぅng)dё u duoc
chuan bi theo ho thonq khai thac cot dai the。
phucng va b6 trfiru thaF bぅ。vO lё doc via van Li
d6gll,lailam lё  thOng g16 khi khaithac 10 cho tang

tiOp theo.Khi kOt th`c khaithac 10 chc,tai m6itanq

(hoう c phanぬ ng)10y theo diё u kiOn dia ch6t kラ
thuat m6 tal khu v口c tru bう o vO,cOno tac tac chuan

bi d6 khailhac phら hヽ tb lυong ilu i:Abぅ。vo ig
doc via thOng gi6 c6 th6 thuc hiOn theo dang
gtl,ong 10 cho cut(khOng c6 10 doc via thOng gi6

cho doan iO ChO tru bう O VO)hOう C gLV(アng iё ChO'C6

10 bao quanh(c610 doc via thOng gi6 cho ldoan 10

chc tru bうo ve),gυ ong khai thac doan lo cho tru

bうo vO c6 th6 b6 trithら ng tuy6n hoう c vu,o't trtl,て ,c10

cho tang duoi.

HiOn nay,rnOt s6 1T16 hう rャ110cこ a S6c,Slovakia

v5n(lano ti6n hanh khai thac tan thu tru bぅ 。vё lё  
・

doc via ttong gi6 theo giる i phap trOn,culh6:tarm6

than Novaky nam tai vOng Trenchin thuOc phia dOng

SiOvakia,n16c6cOng suat khoang l,2t‖Ou tan/nさ m.

1116 Novaky hiOn dang khai thac via than C6 chiOu

day tむ' 18■24 rn, 96c d6c thoう i theo so' dO cOng

nghO khaithac chia 10p nghiOng(2=3 1dp)diOu khiOn

da vach bらng phu,。ng phap ph6 h。 ぅtOan phan.(〕ac
10 cho tai m6 NOvaky c6 chiOu dal khoang 150 nl,ap .

dung cOng nghё  khai thac co gi(シ i h6a bang may
khau than va gian ch6ng tu,hanh c6 k6t cau ha tran

than ioai BMV l M.ChiOu daitheo phυ o'ng cot.khal

thac 200‐800 nl.(〕6ng suat khai thac 10 ch()'

250‐800 ngan tan/nう m_Trong qu6 tnnh chuan bi
cac col khai thac, cac dし 'Ong 10 doc via thOng.gi6

dυO,cdうo d6 1aitru bうo vO vOi kich thυ 6'ctυ 25-30
m「 Khi khai thac iO cho tang dw∂ i phan tru bうo vO

nay dLPO'C khaith6C dOng thOi V∂ ilё ChO'bふ ng CaCh

k6。 dai lё  ch。,qua lo doc via thong gi6 vaO khau

phan tru ba。 ,vO(phan than tru bぅ 。vO duoc khal
thac theO dqing 9υong lё cho cut).COng nghO khai

thac tai tru b601 ve,cing sф  dung m`y khau than va

dan ch6ngtLP hanh nhυ  10 ChO tang duOi.Giう i phap

nay da ginp rn6 tう ng sう n luong than khai thac vう

giam t6n thatthan. 1・       _.  ヽ.
Ngoai giう i phap khaithac tan thu tr、 lbうo vO nhυ

trOn,tЮ ng diё u kiOn cac via m6ng d6n tmng binh

co o6c d6cthoai hoac cac khu vυ c c6 diさu kiOn dia

chat ph●c tap,mot s6 nuσ c nhυ:My,DOc,Uc,
Nga"¨ dilsむ dung giう i phap tan thu bang cach sむ

dung may khOan duo,ng kinh lon.

OyiOt Nam,t鮨Oc day da c6 ma s6 conb tnnh
nchien ciu vo van do khaith6c kh6nq ldё laitru biO

vo. I(6t qua nghion c口 u va tri6n khal `p dung cac

giぅ i phap coa cac do tai da ch phё p gianl(16ng ko

t6n thatthan tシ tru bう o vO lё huan bitrOng khaithaC.

Tuy nhion,hion nay vioc tri6n khai ap dung cac 9iぅ i

phap khaith6c cac ttl bぅ 。vo khong du,。 c.trien khai

rOnq』 io(通c m6 ham lo「          ■
・ ~7    

、

2.Dさ xuat cac giai phap khai thic try than
bao vo:ぅ doc via trong diら u kion cic via than

til::||]ul:早 1:Fi(lP, d6c thOai d6n nghiong ving

2.ザ.Gfう′ρカゴp■力a′ 詢
`cr″
詢●■′υbうo ve

d6f y6f p力 a″ r“ル′″o"g o6●力′6″ day f夕 1,2■3,5
′
",g6●
d6cく 30υ

TrOng diё u kiOn chiё u day via tCP l,2=3,5 m va

g6c d6c≦ 30° ,ti6n hanh chuan bi va khai thac tru

GoilG ilGflEP t0. S0 2 - 2017
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lo cho tiu bう O vo Lcng tυ  lo ch9ぬ ng duοila kh6u

thanりらng khoan n6 min,ch6ng gi■ lo cho bら ng u
ch6ng廿 1こy ltPc,nOldung cOa giう iphap nhu'sau:

cOng tac chuan bi: |。  cho tang dυ σi dυ oc
chuan bi theo s。,da cOng nghO khai thac cOt dal

theO phυ cng, diёu khi6n da vach bら ng phυong
phap pha h6a tOan phan.(〕 ong tac chuan bi d6
khai thac(10an lo chc tru bう 。vё lo dOc via thong

9i6ducc ti6n hanh tuong tu truOng hα p via c6

|

い0"9●

iヽAT cATA‐ A

LO men

MATcATE-B

L) ¨

chiё u day tO'1,2‐ 3,5m,96c d6cく 300,ch6ng gil,lё
chα bら ng vi chong廿 |こ y lυc,chi kh6c la thυ ong kh6i
dierrl coa doan lё  cho tru bぅ。ve duoc bO tri dぅ 。
vυ o,t trtP●c thuong kh6i di6m cこ a lo cho tら ng dυ∂i
tむ 15■20 m theo phυαng. C10ng tac khai thac 10
chα:sau khi dぅ。xong cac duong lo chuan bitrong
khu vuc,ti6n hanh cong tac lう p ldat vl ch6ng thoy

lyc.Sau d6,ti6n hanh cong tac pha h6a ban dさ u
da v`ch roi chuyen sang khaithac thυё,ng kシ .

T

1舞
烙

●to

'LD
0

1.し。,0・●hい。9,| (Tn'い o

舞 _… 1.:。 d∝Ⅲ。1学 ||
'コ_“_`_ュ _`」

―

`_」

饉[型壼」
2:2200`●≦OmO)

H.a sσ  dδ c∂ng″ gヵ6kヵa′め6c ran tヵ″:″ bぅο Иθf“o・gd′δυ k′θη via c6 cヵ′δυ day
:ク 7,2■3,5m′ g6c dOcrク 3θ■35°

`″

ιめlngわαp c力 6ng g′ P gι′cng bど ng gi`的′y′′り

sau khi khau,cn6ng gi0 9υ ong lo cho mOt chu
ky ti6n hanh lanl tυ 。,ng chらn bang cac hang cOilon
do bぅ。vё lo dOc via thong g16 va ngan chanぅ nh
htPang coa dat da ph6 h6a xu6nglo chα  tら ng duσ i.

cong tac iam tt′ ong chぅn:khaithac lo cho the。

ti6n do khう u9υong,di chuyё n vl oh6ng d6 diさ u
khian d6 vach. Phら n gu,α ng Кhai thぅc tru bぅ。vO
tiop 916p vοilo doc v]a thong 9i6 khong duα c danh
sap rna giυ la1larγ i tυcng chぅ n dat da pha h6a va
lё dOc via thong 910.Tlノ く,ng chttn ia cac nang coi
l。
,n. chiou dai lheO hv。 ,nq doc cGa tυむnq chろ n
dψoc tinh tOぅ n dё darΥl bぅ。pho hop vο i diou kion
dia chat_k,thuat rn6 coa khu、 ′uc khaithac.chiё u
cとく)bら nc・ chiё u cao khau lё cAa chiさ u dai bら nq
chiOu dai `】oan 10 doc v:a can dt′ oc bう o v6. DO
tranh ro gi6 phO thOm vう i battaitυさn9Chろ n.
COng tac van taithan,thOng gi6,cap thoう t nυ Oc,
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an toan du,oc thυc hiOn nhυ trυong hop ch6ng 9i●
lё cho bing cotthay!υ c don cho diou kion via c6

chiさ u day via tむ '1,2‐3,5 rn,96c d6cく 300.

3.K&:uan
Tronq khaithac ham iё n6i chuna va khaithac
cac via day trung binh,doc thOal don nghiё ng n6i

riong,hang nam sぅ n lu,。 ng khai thac tlン 6iou kion
nay cOa.Tap doan T卜(V khoang 15 triё u tう n,chi6rn

35二40%trong t6ng s6 san lυ 9'ng khaithac chung.
oo khaith`c dugc s6niυ ong nay,voi so do chuan
bi hien tai δ cac m6,tr,lυ o'ng phal dё !ai trong cac
tru Oう o vO khoang trOn 2,O triOu t`n.Trong tυ ong
iai,tr〔ンitP(ッng trOng cac tru bぅ 。vo caclo dOc via sё
phai d6 1ai con iく ,n hon khi dion khai thac `、qav
cang xuOng sau.B6i vay,trOn co's6'cac giai ph`p

“
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tich 6n dinh bうng phtPong ph6p ngau nhiOn VOi
diё u`kiOn can bang giOi han chi「 6 vi tri,kh6ilυ ong
va khoilt′ong trung binh cac kh6irnat 6n dinh trOn

tang.Vdi k6t qua d6,ch`ng tOi sO ti6p tuc nghiOn
ciu,ap dung chO cac diё u kien tu,ong tu va trong
phan tich rOi ro cho cac n16 d` c6 diё u kiOn dia

hlnh n`i cao c6 rOi「 ovO m`t6n dinh.[]
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SUMMARY

The consequences of statistical analysis on
the stability analysis were studied by
modelisation stochastic with RESOBLOK
simulations. This code is a discrete fractured
network (DFN) code which couple geometrical
block system construction and an iterative
stability analysis based on limit equilibrium
stability analysis. We performed 100
geometry simulations in order to get a
convergence of the mean of stochastic results
(total volume of unstable blocks, block mean
volume and number of unstable blocks). An
application in quarry Ninh Dan, Phu Tho is
presented.

NGHl∈N CW OinipHnp..ヽ
r7ф tteoね″g8o・    .

da du。,ct6ng hα p vら dさ xu6t ap dung,cac m6 can

ch`trong xem x6t va nghiOn ciu 6p dung cac giai
phap vao thuc t6 san xuat coa m6i don vi,nhら m
tan thu t6i(ゴ a tai nguyen, corK】 nhtP giam khoi

luong ch6ng x6n va duy tri bう O VO CaC dLP(ン ng lも ,

96p phan nang cao hiOu qua kinh tO cOa cac du'an
dら u tu khaithac m6.□

TA:LlEU THAM KH゛
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SUMMARY

When mining coal seams of medium
thickness, it is often necessary to leave the
coal pillars to protect the underground
constructions in exploitation zone. Coal
losses in these pillars are often very large,
about 10% of the overall loss. The authors
present some solutions to exploit the coal
pillars in the conditions of coal medium thick
layers in Qudng Ninh.
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