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nho,ng khe nψ t, he khe n61 va cac thong s6 dac
tu,ng.Tぃ ong kh6i da nit nё ,th6 nらm c6a khe nc,t

●) 0い
"り …

)
0

Strike

duoc xう c dinh(H2)la nh● ng thOng s6 d6 x6c dinh

vitri cOa n6 trong khOng gian.

〈。)

象哺海

N45。 E No嗜h

■「end

躙p d41薇麟

135。

MOt hO khe n6Ftla tap hop c6u tr`c cOa cac khe

nl』t cO cong nguan g6c cong nhu,dlC di6m n口 t nё

va hυong tげαng duα ng,H5.

a.Pヵ a″ o16ヵ

“
て,,g ciaヵ e々ヵe′,jモ

N6u tЮng ma hO khe nl,196 M khe nit.Mう t

khe nitth口 i c6 vecto phap tuyOn nittPong● ng vα i

htP6ng αniお g6c d6c βni tt trOng hO truC tOa d6品
c6cx(n厠「nⅥ

「
na)T6ng,v6cto phap tuy6n la rn"i

rxn=Σnx,、 lΣ nⅥ va ttΣ nzi.Tむ d6ぬ xうc dinh
ducc hu∂ ng trung blnh cOa hё khe n口t theO biOu

thic sau:

αn=arCtan(rW「Ⅶ)+Q.

βn=arctan(rzn/(鵡 +ryn)0,5)         (4)
v6iQ=oo n6u rxn≧o va rvn≧ 0:Q=180° n6u rxnく 0

1iぉl夕

O hoう c rxnくO va rynく 0;QI=360° n6u rrゝ O va

W「

“

)

N

Dip

●曖爛 on
伸 面 ■●

… “

だ〕 W

Dip=ヨ〕。

C"`島 |】

Cac khe nit c6 thё dtPα c bi6u diё n bd′i cac

vOcto'phap tuyOn hoac tn」 ccこ a hu'6,ng khe n口 ,t(an,

βn).〔〕h`ng ta c6 th6 xac dinh(an,β n)tむ'gia tl(α d,

βl)theO mOiquan hO Sau:                  ′
αn=αd± 180°              =.          (1)
(《

+》 hOう C《―
'〉

ttFOng tFng gia tn O° ≦αn≦360° )

βn=90°―βd,ぴ≦βが90°          7(2)
Tぃong d6:α d"PhtPα ng vi hυO'ng d6c(diO direCtiOn)

va βdla g66 dOc(dip).
MI[the n戯 o6廿過 bttu dtth b6i“ c減わ ohap

缶y“ dmM m.Ю hO■ct∞

“““

cx鴫しげ (H3)

月 2五カυar ngル M6klc力 ″,υOc力′″,カ カOC din力 ″g力b力υl夕ηg。
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H.4P力
`ρ

C力必υ r●6η ′υう′c力だυ Sc力m′df●6″
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Va m6f mtt κヵe nt2 c6 g6cヵし,ang И

餞′=6θ
°
,gうocどm βσ=3θ

°た′力船υ

`6Q3の

r■6η

′〔励′Cわ必υ

`bθ

η ρ力δ,

xぅc suat P(0)la gi`tn huσ ng coa mot khe nt,t
dυOC chon ngau nhiOn tong mOttap hα ptao mOt96c

Plunge
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ar tte
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'g力

6静6″g`οa do dδ cic`J′me″eZ
ROd″gυez 8 SIIaら 2θθの

MOiliOn hO qi●a hO toa dO{Dさ (Clac va cac o6c

bi6u di6n h囮 亀 cOa khざ ntt moc xac dinh tthu
sau,P"est(1993):   ・

.

rtιχ=cοsα.ω sβη
i tιν=Sれα,:`ο Sβ.

12Z=     Sjπβ■                 (3)
22H6■力en」
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As=(A.cosδ ).                  (12)
V6i δla g6c gi,a v6cto phap tuFn cOa mう t khe

ntPt va tuy6n khう o sat.Gia tri δ duoc xac dinh theo
biOu thic sau:

δ=ICOS(%― αs)εοSAσοS鳥 +Sれ 島 Sれ島 |  (13)

xac suat16n nhat tuong口 ng δ=0。 (tuy6n khぅ 。
sat vuOng g6c v6i mう t cOa khe nit)va x`c suat
nh6 nhat v6i δ=90° (tuy6n khう o sat song song vσ i

mat khe n● t).

c.Tan s6 x″ ar′,f6″ cic々ヵe″
`"rr“`′

,fυy6″

■ヵぅ。sjr
Qua trinh hinh thanh cac khe n6,t trOng khoi d`

thtPてンng rat phi,c tap va giao c6t nhan nhau. Iく hi

tion hanh thυ c hion cac phёp do thu thap so llou

khe n6't, thOng thu'Cッ ng ch`ng ta coi su giac)cう t

gici,a khe n6,t va tuyon kh60 sat(SCanline)la rnot

hion tu{,ng ng5u nhion.

Nhiё u nghiOn ciu chi ra rang hlё n tuo'ng nay

thu'Ong tuan theo phan bO Polsson.Nё ula phan bO

cac khe n6,t vο i tan so λ, thi xac suat P(k,X)ChO
ch`ng ta bi6t chinh x6c k su,kiё n(6 dayla su gia0
cろt gi■ a tuy6n khaO s6t v6i cac khe n6,t)sinh ra
dang khOう ng CaCh Chiさ u dai X trOn tuy6n,n(う dLPO'C

xac dinh lぅ :

θ
~λχ

(λχ)た
                        ‐

P“・χ)=~~肩~~           (14)

Xac suat nOu khOng c6 su'kiOn nう o thi:

Pα.D=θ
~ル

              (15)
Vσ i cOng i′ do v6i qua tnnh Poisson c6 th6 tao

ra hal kich thυ∂c vo lTlat do mぅ t va k6 tοi c6c stP

kion xuat hion cac khe n6,t nhu, cac nlぅ t phang.

Khoang cach khi d6 c6 chiё u dai x dLPoc thay th6

va coi nhυ  khOang cach gi〔 Pa cac rnit khe n6,t.

TrOng khong gian ba chiё u, ch`ng ta so,dung chi

SO rnat dO th6 tiCh,Chi tiOt n6i dung nay dLPO'C giOi

thiOu 6'rrluc duOi day.

d.κ力oうng c`c′:gfJも,c`oた力e′:`■

Khoing cich gi〔フa cic khe n611a khoang c6ch Xi
gi,a hailan c`tlion ti6p coa cac khe nit vο i dυong
th5ng turn khぅ。s・ x`c suat coa xt duoc coila

oi`tri l(シn nhat x vC,ixう c suatla khOno c6 khe n`'t

naO khong cit(1〈 )an tuye‐ n vO,i gla crl_chiё u dai x.

PCκ
`>χ

)=P(0.χ )=θ
~λχ

           (16)
Pα

=≦
χ)=1-θ ~λχ

          (17)
Ham mat d6 xac su6t vё khoang cach giむ a cac

khe nむtiriot cac t6ng quatla:

f(″)=え 0‐
ル
             (18)

Thuc chat day la mOt ham ma loy thむ aam v∂ |

gia tri kh06ng cach trung binh bら ng 1/λ (V6i λ lё

tan s6 tuy6n tinh). Phё p do khoing c6ch thong
tho(シ ng ch6o 96c, tti'c la gii tri khoう ng cach phu
thuoc vぅ。 sυ k60 dai cia cac khe n6,t va loch nlot

96c so v6i tuy6n khう o s6tlay mau(scanline)ma
goc δ. IDo d6, can tim gla trl khoう ng cach thatlら

du Ong thら ng vuOng g6c gi〔 pa 2 rnat khe n6't liOn

tiop trOng cing rnot ho khe n6,tva xぅ c dinh the。

biё u thcPc sau:

Xn=XtCOS(δ ).               (19)
2.3.″6カ加力ngδυ″力′6"mang κ力e":π

`“

o″g
肋 6′ 面

口ng dung tぃ。ng nganh m6 va co hOc di cac khe

n`t va hO khe.n61(16ng vai tい O rat quan trong trong
phan tich 6n dnh.(36c khe n`'tthυ O'nq du'oc x6c dinh

掲i vi tri chinhヽ ch。ぅc ngau nhiOn tゐ焔 moitn」 ,。ng
kh6i d6. Phυ o,ng ph6p ng5u nhiOn duo,c bi6u diё n

bら ng dぅ c trung coa cac ho khe n`,t va quyluat phan

bo thong ko vo hυ ong,khOang cach va do kё O daictta

hO khe n61.Clac dang hinh hoc cこ a khe n白't c6 thO la

cac rnat khong xac dinh,e‖ ip,dTla"¨ hlnh thanh trOng

qu6 innh hoat dOng lich sO'dia chat.M6hinh khe n`'t

dang da“ a Baecher et aL(1978)dwa tttn gia thuy6t

vO ban kinh va kich thu'6c caaて ra tren hlnh i― 17,n6

dυoc phat輌 6n va ing dung rongめ i[Ong nganh m6
va cα hOc da.  ・

晟 7」り6カ′η力

“

b cia Baec力 er
‐
  `Dersわ0″′

`z&E′
ηsre′′,798o

Hυ6ng C3a khe nク t dυ oC dinh nghTa theO quy
luat phan b6 Fisher.[)6k6o dai cOa khe n`'t du'oc

dinh nchTa bらnO b6n kinh coa dTa theO cach x6c
dinh chinh xac chO tat cぅ cac khe n6,t.

MO hinh dυoc Dershowitz & Elnstein(1988〕
phattrion va s3,dung c6c phan bo ham n18 va 10g_

nOrma1lrOng dinh nghb b6n kinh cOa cac khe nク t

dang dTa.

M6hinh Veneziano(H8)duoc phattri6n trOn co
s6cac mぅ tva cac dυong thu thap s6 1iou theO quy

luat Poisson.MO hinh nay d“ c phat tr10n trOn cac

phan b6 uniforme vё  hu∂ ng cぅ a cac khe nυ t

(Priest&Hudson 1976).
MO hinh si'dung phan b6 rni vこッi khoang c`ch

giu,a cac khe nt,ttrOng ho va chiё u dai coa c`c khe

n口t(Dershowiレ &Einstein 1 988).
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(Nguyen et al.2016;Nguyen et al.2014:Heliot
1988).M6hlnh ngau nhiOn vdi kha nう ng tti ro sut

16 16n nhat VOilF16 hinh th● 35,H.15.

HJ7「 Q″a frinヵ cヵねc`fκヵ6η g g′aη ban daυ ね。

“
δ′frυOηg κ力δηg I′δη″c`J′η92θθの

cac ho khe nit duoc dinh ngh7a bら ng cac
phtPO,ng phapthong ko vo hu,6ng trung binh cca ho

khe nOt(96c canl,96c phυαng vi hυ Ong dOc)va
thonq s6!く l biou di6n do phan tan coa huて ンnq khe
nu't quanh gia tritrung blnh theo phan bO Langevin―

Fisheri gia tri khOang c6ch trung binh gi〔 ,a dbc khe

n白)t trong ho; quy luat phan tin coa khoang cach

nay va cぅ c thong so biё u dion(ゴ。phan tin.

Trong bai bぅ 。nay,ch`ng toi van dung va phat

trien cic ph口ongph`Fm6 hlnh trOn d6 xay dung
rnO hlnh kh6i 06 n口 t nё cho diOu kiOn rn6 di Ninh

Dan,Ph6 Thb.TrOn cα  sδ d6 ch`ng tOi nghiOn c● u

mo ph6ng moitruong kh6i da n口 tnё bふng thuat

ban ngau nhiOn,k6t qua ap dung danh gia面 IЮ
iFiat On dinh St′ On dOC Va bO m6 d`Ninh Dan.

3.06nh gia ri:ro mat mat 6n dinh C`C tang
trOn in6 di Ninh iDan,Phn Th0

M6da Ninh Dan narl cach Ha NOi 70 km vさ
phia lB6c.M6phuc vu cung cap da cho nha nlay xi

rnぅ ng lsong Tha。.TrOng qua trlnh khaO sat va thu

thap s6 1iOu trOn rn6,ching t6i ghi nhan 55 khe nit
quan trong va cac mう ttruottrOn 2 nh6m tang cia
mO,H12.Cac tang khaithac thac c6 chiさu cao tむ

10=15m,96c nghiOng sυ On tら ng z5° .Clac s6 1iOu

dυoc nh6m tac gia do dac va xac dinh trOn 2 tang

trOn m6 d`Ninh Dan vうo8/2013.
C)u6tnnh phan tiCh S6 1iOu theO phLPOnO phap

dia th6ng k6・ (Nguyen et ali 2016: g`uyeFき t al.

2014),cac k6t qua thu thu duo'c bi6u diё n trOn h:nh

H.13vう Bang l.

MO hinh kh6i di nψ t nё trOnぬ no m6 da Ninh
Dan(H14),d口 oc phan tiё h bう ng phυ ong phap can
bう ng gi6i han(Warbunon 1983), phυ ong phap
phan tich va m6 hinh ngau nhion v6i loo mo
ph6ng bang phan mёm ma ngu6n m6 RESOBLOK
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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.[]

TAILIEU THAM KHA0

1. Dershowitz, Ⅳヽ.S. & Einstein, H.H" 1988.
ChamcteriZing rOCkjoint geOmdry With iOint SySbm

n10dels. IRock Mechanics and Rock Engineering,
21(1),pp.21-51.

2. Hadi―hassen, F" 2000.Fissurat nature‖ e,

Pa‖s,France.
3.Hdiot D"1988 Genemung a bodγ  Rχk mass

lntematonal Journal of lR∝ k Medlanics and Mining

■iences&GeomeけlanlcsAb詢また,2■3),pp」 27-138.

4.JirTlenez― Rodriguez, R. &Sitar, N" 2006.A
spectml method br clustring of Юck discontinuity

sets. international Journal of Rock Mechanics and

Mining ISciences,43(7),pp.1052-1061.        .‐
5」ing,L"2003.A review oftechniques,ao画 h∝s

and OLiStanding iSSueS in numenCal mOde‖ ing fOr

rock rnechanics and rock engineenng. lnternatiOnal

Journal of Rock Mechanics and Mining Sciences,
40(3),pp.283-353.    ´

Ngay nhan ba::04-12-2016          
′

Ngay gιPi phan bien:24-12-2016

Ngay nhan phin biOni 26-()3-2017

Ngay ch`p nhan dう ng lbai:08-04-2017

T由,kh6a:mO hinh mO ph6ng:he khe n口 t:khOi

da ni夕ine:kha nang roiro;mat 6n dinh sut16

4.Bう。caO kh6i luo'ng m6 cGa Tap doan TKV,
nこ rr1 201 6.

Ngay nhan bai:08-12-2016

Ngay g`Fi phan blen:12-01-2017

Ngay nhan phanibien:15-03-2017.      、
Ngay chap nhanlding bai:08-04-2017

Til,kh。|: via dぅ y trung binh, thOぅ i, nghiёng; tru

bぅ。vO:hO th6ng khaith6c c6t dai:t6n thatthan

G

●

11,

ON‖
、   _          ^    2

K‖0■ Ho0 1■ 00‖G‖IH[H0

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.□
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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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