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1.. T6ng quan

Ta goi cic khe nut lir tdt ce cac met phan cach,
dang phing hoac cong, n6 lu6n tdn tai va chia cdt mOi
truong d6 li6n tuc sang m6i trudng gian doan, da
dang vd ph0c tep. Nh6m cAc khe nut thdnh c6c hg
chinh tr€n co sd th6 nim cia khe nut, nhung c6c
thOng s6 khac v6 khia canh hinh hoc vd tinh chZt co
hQc c0ng dugc tinh d6n. Hu0ng ctla c6c khe nu1
duoc ph6n nh6m bi6u di6n tren bi6u d6 chi6u cAu
ludi chi6u cOa Schmidt hoic Wulff [1].

_C6c phuong ph6p nh6m c6c khe nut aruoc phat
ki6n bdi nhi6u tac gia. Dec Oiem m6i ho khe nu1 sau
d6 duoc x6c dinh bing the nam trung binh, d6 phAn
tan xung quanh gie tri trung binh, khoang cach gii.pa

c6c khe nLlt trong hq,... Nhirng phuong ph5p dAu ti6n
nh6m he khe nu,t d_!ra tren co sd nhung cluong ddng
tri mat da tr6n bi6u CI6 tf p trung di6m cuc duoc
nghiCn cou bdi Schmidt (1925), Kamb (1959).
Mahtab, Yegulalp vtr Shanley (1976, 1982) da dA xuet
thuit to6n nh6m s& dqng phuong ph6p d6m vd tim
hdm mr,rc ti6u nhd nh5t. Phuong ph5p logic md (thuat
toln fuzzy K-mean) lAn dAu ti6n duqc dd xu6t bdi
Harrison ('1992). Thuat toan duoc ph6t tri6n m0 rQng
c5c th6ng s6 khodng c6ch nh6m bdi Hammah vl
Cunan ('1998, 1999, 2000). Klose va nnk. (2005) d6
d6 xuAt ti6p cQn phuong ph6p nh6m dua tren su dinh
lugng cdc v6cto vd hdm ngSu- nhi6n nhd nh6t dugc
djnh nghia bdi g6c gi0a cac dl6m c\rc ctla khe nut vi
gia tri di6m c\.pc trung binh crla cdc khe nut trong ho.
Nh0ng thuat toin nh6m bang phuong ph6p quang
ph6 (spectral method) nh6m c6c di6m s& dqng vecto
ri6ng cia ma trQn g6c dO lieu khe nfi, va cac thuat
toSn ndy dugc sfr dqrng trong cac cong trinh cr]a
Andrew, Michael vd Weiss (2002); Jimenez-
Rodrigueza et nnk. (2007) et Rafiee vd Vinches
(2008). Trong nhi6u phuong ph5p nh6m cac khe nut,

s6 h.9 fne nu,t duoc djnh nghla vdr xec dinh.tru6c. SH
quyet dlnh niry phu thu6c varo ngudi xt? tf s6 li6u.

Tu nh0ng dic di6m tr6n, ta thdy cac phuong ph6p
nh6m c6c khe nut duqc nghien c0u, ph6t triCn manh
trong m6 ph6ng xAy dyng m6 hinh kh6i dd nut vd. Tuy
nhi6n cac phuong ph5p tr6n co nhi6u han ch6, kh6ng
hoan toan thoa man qic ddu kien phan nh6m ddm bdo
d0 chinh x5c, m6 ph6ng Oe tim fi6m c6c m6 hinh ky
vong: phuong ph6p nh6m b6n ty cl6ng phu thu6c vao
chuy6n gia xil lli s6 lieu; kh6ng th6 x6c tfinh dugc s5
nh6m khe nut chinh t6i uu; vdi s6 luEng s6 tieu khe
nu,t l6n, phAn tan cac thuat toan tren khOng th6 nh6m
h6t c6c khe nut hi6n c6 thu th6p tir hi6n trudng.

Tai tl6y, chung t6i ph5t tri6n, gioi thi6u c6c
phuong ph6p khSc nhau nh6m cac khe nOt thanh
c6c h6 chinh va x6c dlnh c5c th6ng s6 co bdn cAn
thi6t dC mO ph6ng th6ng kG ngSu nnien m6 hinh d6
ntlt n6. M6i phuong ph6p c6 th6 xic dinh c6c th6ng
s6 th6ng kC (gi5 tri trung binh, d0 phan tan) cia m6i
ho khe n0t. C5c phuong ph6p nay duEc ph6t tri6n,
lap trinh trong m6i truong toan hoc Mathematica.
Cdc k6t qui duoc so sdnh vdi phAn m6m thuong
mqi Dips. Anh hu&ng cOa phuong ph6p nh6m c6c
khe nut v6i m6 hinh vd ph6n tich 6n dinh c6c tdng
khai th6c l0 thien duoc thrrc hien trCn code tinh toan
mi ngu6n md RESOBLOK. Khd ning cia c6c thuQt
to6n ndy duqc 6p dpng cho m6 khai thec d6 l0 thi6n
Clues, mi6n Nam CH Ph5p.

2. Cec phuong phep nh6m cec khe nu,t
thinh c6c hg chinh trong hC khe nu,t .

2.1. Hu6ng cta khe n.?t
Hudng cria khe nul ctuoc m6 td bing vi tri cia

n6 trong kh6ng gian. Hai g6c cen thiCt de dinh
nghla hudng c0a khe nut: g6c phuong vi dudng
phuong vd g6c d6c, hinh H.1.
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khoing c5ch nhirng khe nut cho ph6p ch(ng ta m6
ph6ng mdi truong d6 nut nd lien quan toi idc m6
th6ng k€ va dia th6ng ke duoc tao ra tL? quan sat va
do dac thuc te tu c6c k! su md, tfia ch6t..

3. Ap dqng cho di6u kiQn thpc tii
3.1.. Nghiin aiu c6u tnic ve x& Ii, s6 fieu th6ng k6
Di6u ki6n ap dungrtd m6 d6 xdy dung CIues

vung Grave de Blausacs (Alpes-Maritimes) tai CH
PhAp cach 20Km v6 phia Bic thrinh ph6 Nice. MQt
phAn cia m6 dd khai thdc d5 v6i thu6c k!
Jurassique (H.2) duoc lua chon, do dac 61 khe nut
dec hung vd c6c mit truot trCn 9 tAng dang khai
th5c cta md. CAc tAng khai thac cao t, 10 d-6n 20
met, g6c nghidng suon tAng 70' vd g6c phuong vi
c[a tang khai thAc tu N 1 00'E den N 120.E.

Hinh H.3 the hien gia tri crla hiim muc tieu F(p)
trong phuong phep MSMY va s6 ho khe not chinh
(Nr) tuong *ng vdi cac gi6 tri ctia n6n tim ki6m 6.
Gie tri nh6 nh6t cia ham mUc ti6u F(p)=11,33 ti6n
Quan tdi N6{ h9 khe nOt chinh, gi6 tri g6c 6=1S".

H.2. Hinh cenh ve kich thuoc hinh hoc
tdng nghi1n chu trong md dA Clues.

.q)-

6

H3. s6 nq khe nut gen cnii"trd,fi ,a-U;\i
hdm muc ti6u (xanh chdm vu6ng) tuong Ong vOi
gie fi g6c md cia n6n tim ki6m d.

Bdng 1. cdc th6ng s6 co bdn cha cdc h6 khe nL?t chinh dupc nh6m bdng c6c phuong phep khac nhau

PhL?ong phiip H6 khe nut ch inh
Faml Fam? Fam Fam4

PSMY (N)

9 7
18 OA 24% 15% 12 o/o

69%
o-) 50

205

Dips (Nfl

11 19 11 15
180 31 % 18% 25%

92 o/o

84 50
172 Jb

7

Case 2.2

10 10
18 o/o 30% 16 o/o 16%

80%

243 119 173 56
51

21 % 23 o/o

87
43

63 14
1

Uni:(a,b) 1O.1+O.2 1+5
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ma sat cia khe nOt (rp) ta lua chon va c6 dinh v6i
gie tri 30'.

RESOBLOK tinh h6 s5 an toan F (theo tieu
chudn Mohr-Coulomb) cho cec kh5i trong m6 hinh
cdt tiing khai.th6c, he sd an toan thuong nh6 hon
mot gia tri c6 Olnn ltfrOng thuong, gia tn gi6i han

f=1) thi cac khoi trong_mo hinh duoc coi ld kh6ng
6n dinh. Viec sl} dUng h6 sO an toan lon hon 1 cho
ph6p 6p dung phan tich mO hinh trong di6u ki6n gioi
han an toen cao hon (m6 hinh d5t trong ki6u ki6n
tran dong, mdi trudng ch0a nudc). T6c d6ng cia
cec dec tinh khe nft.C vdr I d6i voi m6 hinh phdn
tich duoc thuc thi6n l6n luot voi tung gi5 hi khi ta c6
dinh hd s6 F. Voi phuong phap 

-pfran 
tich nav,

chrng ta co the tim ki6m t6nq th6 c6c th6no s6 djc
tinh cia khe nu,t cAn thi6t ddm bdo tAng 6n dinh:

Vdi thuat todn ngau nhien, m6i m6 hinh he khe
nft duoc mO hinh trong RESOBLOK, k6t qud thu
duoc lA c6c th6ng tin th6ng k6 v6 khe nut va hC
khe nut, ddng thoi cho phep ching ta phiin tich 6n
dinh tr6n m6 hinh niy. KOt qud phdn tich 6n dinh
trong di6u ki6n.m6 Clues aluoc thuc hi6n bing
phuong ph6p th6ng k6 ngdu nhi6n vOi gi6i han SO
m0 hinh hinh hoc (m6i m6 hinh hinh hoC ndy tuong
Ong vdi c6c ddc tinh hinh hoc va co hoc tuong
ung cria hO khe nOt nhu C, rp c6 einn;.

. ,a. Ddnh gi6 t6ng kh6i tuo. ng cec kh6i kh6ng
6n dinh theo huOng cia ting

Hinh H.6 gi6i thi6u c6c ddnh gi5 v6 gi6 tri trung
binh crla t6ng kh6i tuong c6c kh6i mdt 6n Oinn tren
c6c tAng nghien c0u tuong ung voi tung hu6ng
cua tAng khai th6c (AB, BC vi CD) tuong Ong voi
cec truong hEp dO lieu khe not phAn tich: Ni,
Nii_caslvd Niii.

b. Phen bO kh6i tupng c6c kh6i kh6ng 6n cllnh
Bdng cdch phan tich vd nghidn c0u t6ng th6

Anh hudng cta cac thong s6 dia hinh va huono
cia tAng khai thAc toi y6u t6 6n dinh, ch0ng t6i tAi
lu-st gi6m gia tri h0 s6 an todn F. O day hC!6 dinh
ket cia khe nut C coi nhu x5p xi kh6ng, khi tdng
hQ st5 an toAn s6 kh6ng inh hudng vdi i6c ma s5-t
crla khe_ nrlt, Vdi m5i he s6 an todn F x6c dinh, su
phAn b6 s6 luong cdc kh6i kh6ng 6n dlnh (hinh
H.7, Bdng 2) va kh6i tuong kh6i kh6ng 6n atinh
(hinh H.8) tuong Ong voi g6c n6i ma sat cia khe
n0t tr6n tAng BC duoc bieu di6n cho c6c truong
hop muc dO li6u kh6c nhau.

Su ket hop cec dudng cong tr6n hinh H.9 cho
ph6p dinh nghia vd xac dinh c5c ving: Z8 wng 6n
dinh cho tdt ca cec .ang: Z7 ving tfrdng 6n Oinn
cho tat ca cac tang; vit 21,22, ZZ, 24 vd ZS 6n
djnh cho tang ndy nhung kh6ng 6n dinh cho c6c
tang khec.
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H.6. Ddnh gia kh6i luong cec kh6i kh6ng 6n dinh
phu thu6c vdo huong cia cdc tAng khai thec AB,
BC vd CD (mg voi cdc phuong ph6p nh6m he
khe nut khdc nhau Ni(a), Nii_cas1(Q ve Niii(c)
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H.7..56 tuEng vd khdi tuvng cec kh6i kh6ng
6n dinh Ong vai mttc dO li6u Niii (BC)
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Nguoi bien tQp: V6 Trgng Hing

NH0M cAc HE rffiE t{fi...
(Ti6p theo trang 111)

Ldi c6m on. Ching t6i xin ch6n thdnh c6m on
ngai Thierry Verdel, Gieo su, tru&ng ekip GOR,
phdng thi nghiQm G6oRessources, Ecob des Mines
de Nancy, Universit6 de Lorraine, da h6 trq vi tu vdn
gi[p ch[ng tOi thLpc hiQn nghi6n cuu nAy.i
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Nguiti bi6n /j,p: Hd Si Giao

The grouping of discontinuities into main
sets is based on their genesis and
orientation. Knowing the dip direction and the
dip angle of planar structures, different
methods of grouping them in sets can be
used. We run three grouping methods in
order to study their impact on subsequent
stability analyses. The methods were
programmed in the software lvlathematica
environment. The consequences of
statistical analysis on the stability analysis
were studied by running simulations with.
The modeled fracture network simulated will
depend on the number of sets considered
and on their parameters. Considering an
excavation (open pit or underground), the
software provides statistical output such as
the distribution of unstable blocks, their
number, type, total volume, and mean
volume, that can be compared from one
case to another. An application in an open
pit mine Clues in France is presented.

SUMMARY
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5. Ki5t luan

l. Qu{ng graphit li m6t loai khoang sdn duqc
sir dvng cho nhi6u nganh c6ng nghi6p; dac bi6t ta
pin cho cac loai 6 t6 di6n trong tuong lai. TrO
luong qu{ng graphit tren th6 gidi tuong d6i nh6 so
vdi cdc loai khoang san khAc.

, Quang graphit|lihu vLrc Yen Th6i, xd Y6n
Thai, huy6n Ven Yen, tinh Y€n Bai dap Ong tro,
luqng c6ng nghiOp vi c6c di6u kiQn kh6c dim bdo
khai th6c bing c6ng nghe khai thac 16 thiCn c6 hieu
qud voi c6ng nghe khai thSc chinh khoan-n6 min,
xrlc b6c, vAn tdi.

.1. Trong qu6 trinh khai thac m6 quAng graphit
khu v\rc Yen Th6i s6 kh6ng tr5nh kh6i lAm nghdo
quang. Tny vdo moc dO lam ngheo cu th6 thi m6 sE
c6 hiQu qud kinh te la kh6c nhau. Do d6, c6n nghi€n
c0u them vd vdn tl6 lirm .nghdo quqng d6 x6c clinh
duEc mot ti lC t6n thet ldm nghdo hop ly voi cong
nghQ khai th6c ch6 ni6n cia m6 s& dqng.D

TAI LIEU THAM KHAo
1. Ph?m Ven ViCt, VU Dinh Hi6u vi nnk. 86o

c5o du 5n: "Dg 5n diu tu xay dyng cong hinh khai
th6c m6 quang graphit khu v$c Yen Thai, xa Yen
Th5i, huyQn Vin Y6n Tinh YCn Bel'. 2012.

G]IM

SUMMARY

Ir/ineral dilution in mining operation has
been an existed issue in mines, especially
ore mines. Depending on ore features, ore
kinds and mining technologies, the dilution
rales are varrous. The dilution rate affects
to a lot of parameters like ore grade, mining
life-span, the recover rate of processing
and especially the econimic effect of mining
project. Therefore, the paper shows the
affection of the dilution to exploiting effect
of Yen Thai graphite pro;ect.


