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KHOA HOC VA CONG NGHE M0

DANH GIA HAM LUONG QUANG PONG
TRONG KHOANG SANG PONG SIN QUYEN
BANG PHUONG PHAP ORDINARY KRIGING

ThS. TRAN DINH BAO - Truong Bai hoc Mé-Bia chit
KS. VU DINH TRONG - Truong Bai hoc Céng nghiép Quang Ninh
TS. NGUYEN PHU VU - H6i Khoa hoc & Cong nghé mé Viét Nam

1. Téng quan

Coéng tac danh gia ham lwong quéng bang cac
phuong phéap truyén théng thudng cho thay sai sb
I&n va do tin cay khéng cao do chwa phan anh chinh
xac m&c d6 bién ddi trong khéng gian clia ham
lugng. Ly thuyét dia théng ké do gido sw Matheron
phét trién cling v&i nhom phuong phap ndi suy trong
d6 co Ordinary Kriging (OK) da khic phuc dwoc
nhrng nhwoe diém nay nham nang cao do chinh xac
trong cdng tac danh gia ham lwong than quiang. Céng
thirc ndi suy ham Iwgng bang OK nhuw sau [3]:

n(u) '
Z* (u)= Y A (u).Z(ug) + I-AK ().miug)] (1)
=1
Trong d6: Z*(u) - Gia trj thudc tinh tai diém can wéc
lwong; Z(u,) - Gia tri thuéc tinh cGa diém méau thi
o; Ag(u) - Trong sb cla diém méau the o m(u) -
Trung binh s6 hoc cuc bo.

Twong tw nhu cac phwong phap Kriging khac, OK
c6 muc tiéu 1a glam t6i da sai s6 woc lwong bang
cach dat gidi han diéu kién khong thién vi. Dong thei,
phuwong phap nay dat gla thlet gia tri trung binh s6 hoc
cuc bé m(u) 1a mét hdng sb khéng ddi va khéng thé
xac dinh duoc, do d6 dwoe bd qua trong phép tinh
toan. Viéc nay khién cong tac tinh toan dia théng ké
tré nén don gian va do d6, rat théng dung.

2. Xay dwng mé hinh khéi than khoang sang

M6 hinh vi khéi than khoang duwoc xay dyng dua
trén co s& d¥ lieu djia chét thu duoc tir khu viee
khao sat [1]. Co s& di¥ ligu nay bao gdm cac 4 Bang
di liéu vé dia hinh, vi tri 16 khoan thdm do, ham
Iwong kim loai ddng trong cac 18 khoan va dtr liéu
thach hoc. Nhap cac di lieu nay vao phan mém
Surpac, m6 phdng 3D dja hinh khu mé va vi tri cac
16 khoan tham dé (H.1) cling nhw phan bd ham
Iwgng trong céac 16 khoan (H.2) dwoc xay dwng.
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H.1. Mé hinh 3D mang 16 khoan thdm do
va dja hinh khu mé Sin Quyén

H.2. M6 hinh 3D phén b_c“i ham lugng
(% Cu) trong céc 16 khoan

Cac mét cdt qua cac 16 khoan duwoc xay duwng
cach nhau 50 m theo hwéng Bac—Nam Khu vye cé
chira quang sé dwoc khoanh néi theo cac mat cat
nay (H.3) va tle day, mé hinh than quang dang thé
ran (solid model) thé hién hinh dang than quang
trong khéng gian dwoc hinh thanh (H.4).

H.3. Mt cat khoanh néi than quang
tir céc 16 khoan tham do
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H.4. M6 hinh dang thé rén than quéng déng Sin Quyén
Song song v&i viéc tao md hinh dia hinh va mé
hinh than quang dang thé ran, xay dung mot mo hinh
khéi Ion (block model) bao gém céc vi khdi nhé co
kich thwde xac dinh, cling phai dwoc xay dung. Mo
hinh khéi Ién can phai ddm bao bao phl hét dia hinh
khu vwe khao sat va than quang nén kich thudc
ctia mé hinh khéi I&n dwoc chon theo cac truc toa
do sé la: X=2501705+2503715; Y=376133+378811,
=-426+253 (2010x2678x679 m). Kich thuéc cia vi
khéi nhd cling dwoc chon 1a 15x15x50 m. Nhuw vay,
s& c6 10661 vi khdi trong md hinh khéi (H.5).

H.5. M6 hinh khdi Ion chita than quéng déng Sin Quyén

Tiép theo, mé hinh thé ran than quéng sé dugc
tich hop vao md hinh kh0| I&n. Béng cach nay tat
ca cac vi khéi khong nam trong than quang sé
duoc loai bo, gilp cho viéc danh gia ham lwgng
bang cac phwong phap néi suy tré nén dé dang va
chinh xac hon (H.6).

H.6. M6 hinh khéi than quang déng Sin Quyén

. Cubi cung, d@ liéu ham lwong quang duoc két
hop (composite) phuc vu cho viéc phan tich dia
théng ké va danh gia ham lwgng. Do 16 khoan co
cac géc nghiéng khac nhau nén phwong phap két
hgp theo miéng 16 khoan sé dwoc lwa chon.

3. Phin tich dia théng ké co s& dir liéu

Tir sb liéu phan tich théng ké cac théng sé co ban
(Bang 1) va biéu do hlstogram cung v&i ham phan bé
tich lay (H.7) cho thay rang, dit liéu co tinh dong nhét
va phan Ién dir liéu ham lwong dong nam trong
khoang ttr 0 t6i 3 % (gia tri I&n nhét tai 97.5 % sb
diém l1a 2.7757) va dong thoi co mot vai gia tri vuot
qua gia tri nay, dwoc coi la cac diém ngoai lai (outlier).
Trong khi d6, viéc tinh toan céc variogram va mé hinh
vi khéi than quang lai nhay cam voi cac diém ngoai lai
nay va do vay, can thiét loai bo cac diém nay. Gia tri
khoang tin cay (95 %) dwoc sk dung dé loai bd cac
diém nay (Gia tri 95 % khoang tin cay bang gia tri
trung vi +1,96* gia tri d6 léch tiéu chuén bing 1,8).

H.7. Biéu dd histogram va ham phén bo tich Iy
CDF cua théan quéng

Bang 1. Céc thong sb théing ké cor bén cda thén quéing

Ban do variogram la cng cy duwgc str dung dé mé
phdng tinh di hwéng clia di¥ liéu. B&ng cong cy nay cd
thé xac dinh dugc hl.ré’ng nao trong khdng gian la lién
tyc nhét hay gia frj clia dir liéu thay @i nhu thé nao
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trong khdng gian. Trong phan mém Surpac, ban dd
variogram dugc st dung d& mé phdng tinh dj hwéng
trén mot mat phang. Ban do variogram sé dwoc vé frén
3 mat phdng. Mat phang dwgc chon trwdc 14 mat
phang cé chira ban dd variogram chinh va la mét
phdng c6 chira mét fruc thé hién tinh lién tuc nhét cta
dir liéu trong khdng gian va truc nay goi la truc chinh
(H.8). Mat phéng thir . hal vuéng géc voi mat phang

chinh duwoc goi Ia mét phang ther cép c6 chira ban dd
variogram tht* cép va twong tw, ban dd nay c6 chira
mét truc mé phéng tinh lién tuc thir hai, goi 1a ban truc
(H.9). Mat phang thir ba vuéng géc véi hai mat phang
chinh va the cap, duwoc goi la mét phang nhé nhét cd
chira ban dd variogram nhd nhéat va twong tw, ban dd
nay chira mét truc mé phong tinh lién tuc nhé nfpat
trong khong gian, goi 1 truc nhé (H.10). :

H.8 Vanogram thue nghiém va Iy thuyét (duong do) vé vi tn cua truc chinh
trén ban dé vanogram (ndm trén mat phang X Y goc phwo'ng vi 450)

H.9. Vanogram thu’c nghiém va Iy thuyet (dwong dd) va vj tn cua truc thir cap

trén ban db variogram (vubng géc voi mat phang XY, géc phu'ang vi 450)

H.10. Vanogram thwc nghtem va ly thuyeét u'ng Vv&i vj tri truc nhé cda ellipsoid
(ndm & géc 315° va vubng géc voi truc I6m va bén truc Ién)

Cuéi cung, variogram ly thuyét dwoc Iva chon
dé mé phong cac variogram thwc nghiém vira
dwoc xay dwng & trén. Trong truvdng hop nay,
vanogram thire nghiém ban dau tang va sau dé lai
giam nén mé hinh hinh cau biéu dién d@ lidu tét
hon (H.9, H. 10vaH11)[3]

Su xuét hién clia cac variogram theo cac huwéng
khac nhau phan &nh duing thwe ti&n dia chat vé tinh
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da dang va phic tap cla than quang déng Sin
Quyén, déng thoi cho thay tinh bat déng hwdng
(amsotropy) trong phan bé ham lrong quang. Khai
thac cau tric clia variogram chinh cho thay d¢i anh
hwéng clia ham lwgng ddng theo hwéng Déng
Béc-Tay Nam la 24,893 m, nghia la ngoai pham vi
nay, cac mau khéng cé anh hwéng téi nhau. Ngoai
ra, phan tich variogram & trén cho phép thu dwoc
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cac thong sb dé xay dung dwoc moét ellip ndi suy
3D phuc vu cho phwong phap ndi suy OK.

Huéng cla elhpsmd

%+ Goc phuong vi cla truc I&n (Bearmg) 45°

%+ -Gbc nghiéng cua truc I&n so véi mét phéng

nam ngang (Plunge): 0°;
%+ Goc quay ban truc Icrn quanh truc 1én (Dip): -90°%
Hé sb b4t dang huéng:
++ Truc Ién/ban truc I&n (major/semi-major)= 1,507,
*% Truc I&n/truc nhé (major/minor)=2,300.
4. NGi suy ham lwong déng trong than quéng bang
Két qua ndi suy ham lvong kim loai dong trong
than quang bang phuwong phap OK duoc thé hién
trong Bang 8 va mé hinh khéi thé hién sw phan bd

ham Iwgng trong H.11.

H. 1 1 Mo hmh kho: phan bé ham !uo’ng quang d’ong
trong than quéng sau khi ndi suy bang phurong phap OK

Béng 8. Bang téng hop két quéa cua 2 phwong phap ndi suy ham lwong déng

~jo|o|alwlio(=

Gi try woc legng

H.12. Bidu dé so sénh gid trj w6c lwong va gid tr that ciia phép kiém tra chéo:
a - Phuwong phap OK: b - Phuong phép binh phuong nghich ddo khoang céch

4. So sanh két qua ndi suy

Két qua néi suy tlr phrong phap OK duwoc dem so
sanh véi phuwong phap binh phuong nghich dao
(hoang cach. D& dam bao sy hop ly trong so sanh,
=0 s& di lieu dia chat st dung véi OK ciing dugc st
dung cho phwong phap binh phu’cyng nghich dao
<hoang cach, st dung phan mém Surpac. Do chuwa
=5 di¥ liéu ham lwgng quéang tir thure té nén do tin cay
cua hai phuwong phap ndi suy sé du’qyc so sanh béng

phuo’ng phé.p kiém tra chéo (Cross Vadilation). Cac
mAau da biét gia tri ham lwgng quéng sé duoc loai bd,
sau d6 sk dung 2 phuwong phép ndi suy dé wéc
lwong gia tri tai di é&m mau vira b di dya trén cac
diém mau con lai [3]. Két qud cho thay gia tri R?
(phwong sai cla phép kiém tra chéo) clia phwong
phap Ordinary nhé hon so v&i phwong phép binh
phuong nghich ddo khodng cach (H.12). Mat khac
sai sb clia phép woc lwgng (kriging variance) la sai sb

CONG NGHIEP M0, $6 4 - 2015 Ll
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nho nhét khl dat didu kién khéng thién vi khi ndi suy
bang phwong phap OK. Do vay, két qua noi suy bang
OK c6é murc d6 tin cay cao hon so véi phwong phap
binh phuong nghich dao khodng cach khi so sanh
dwa trén hai tiéu chuan ké trén.

5. Két luan

Muc dich clia nghién’ cteu nay [a xay dung mét mé
hinh ham lwgng quéng dong hop ly cho khoang sang
ddng Sin Quyén st dung phuong phap OK. Véi muc
dich néy, md hinh ham lwong da dugc xay duwng tr
co s& di liéu dia chat dya trén ly thuyét dia théng ké

dé& danh gia ham lwong déng trong than quang. B6 tin.

cay clia mé hinh cling dwoc kiém tra bang phuong
phap kiém tra chéo va so sanh v&i mé hinh xay dung
bang phwong phap binh phwong nghich dao khodng
. cach. Banh gia ham lwgng ddng bang phwong phap
OK d4 cho thay db tin cay cao hon dng théi tan dung
dwoc nhitng wu diém clia phuong phap phan tich dia
théngke.O
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Nguwdi bién tap: Nguyén Binh

SUMMARY

This research applies the geostatistical
method Ordinary Kriging to estimate the
copper grade of Sin Quyén deposit. Block
model of the deposit is created first using

Surpac  Gemcom 6.3 software. Then,
geostatistical theory is applied to analyze
the spatial variations of the copper deposit's
grade and stimulate this variation by using
variograms. Finally, Ordinary Kriging method
uses the features gaining from anylyzing |
variograms to estimate the grade. The
results from Ordinary Kriging method also |
are compared with the Inverse Distance '
Square Method in the same situation. It |
shows that Ordinary Kriging method is more
reliable than Inverse Distance Square in |
estimating Sin Quyén Copper grade.
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XAY DUNG HE THONG...

(Tiép theo trang 75) «

SUMMARY

Environmental protection in coal mining
in Vietnam are increasingly interested and
focused. Many environmental improvement
program has been implemented. However,
there are currently no specific assessment
of the effectiveness of management and
environment pollution abatement technology.
This article analyses the effects of coal
mining to the water resource and classified
the coal companies based on factors affecting
to the environment. From mentioned above,
estimates the environment management, the
disposing sewage technology in the coal
mines, ranks coal mining companies in the
different groups,in order to mitigate the negative
effects of coal mining to the environment.
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Nguwoi bién tap: H6 Si Giao

SUMMARY

The solutions to limit, decrease or |

eliminate the shock wave propagation in the
air are very interested in the safety in
explosive work problems, particularly with
| the explosion in the air. Following to theory
| explosions in different environments, the

explosion wave travels from a high density
medium to low density medium, then the
intensity of the explosion wave will be
reduced. Based on this characteristic, this |
study shows the results of preliminary
studies on using of the light helium gas to
diminish the shock wave  without
appearance splinters.
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