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Bai béo gici thiéu két qua nghién ctru &p dung chubi Markov trong thdm do than Quang Ninh trén co
s& nghién ctru thir nghiém tai khu mé L6 Tri. Két qué nghién ctru rit ra mot sé két luén sau:

Chudi Markov cé khd néng cung cép céc théng tin lién quan vé trinh tw chuyén tiép tir dang théng tin
nay sang dang théng tin khac; déng thoi cho phép xac dinh xac suét chuyén tiép cac thanh tao dia chat
hodc via than nao dé theo trinh tw dia tang tai khu vuc nghién ctru bdo ddm dé tin cay cao.

Bang viéc (rng dung chubi Markov cé thé 16t té duoc déc tinh vé tinh lién tuc cua céc I6p thach hoc
trén ttrng mat cét tuyén thdm do hodc trén tirng 16 khoan thdm do; déng thoi duw doén duoc xac suét
xuét hién céc via than trong dia tang chira than tai khu mé Lo Tri; tr d6 gép phén néng cao hiéu qué
céng tac khoan thdm do cho khu md Lo Tri néi riéng, bé than Quéng Ninh néi chung.

T khéa: Chubi Markov, thdm do than, Quang Ninh

1. DAT VAN DE

Trong nghién ctu dia chat néi chung, thdm do
khoang san, dac biét ddi véi cac mé ngudn gbc
tram tich noi riéng, sw lién tuc ctia cac di liéu thu
nhan dwoc tr cac 16 khoan tham do cé thé tao
ra day sb lieu theo mot trinh tw cda cac thong tin
riéng biét. Vi du théng tin vé cac 16p da trdm tich
hay via than dwoc ghi nhan & nhirng diém ké tiép
nhau theo mau 16i khoan hodc theo mat cat dia chat
tuyén tham do. Cac diém quan sat (lAy mau) c6 thé
l4y theo khoang chiéu dai nhét dinh, hodc & cac vi
tri (theo cot dia tAng 16 khoan) co6 su thay dbi vé
kiéu thong tin. Vi du: vi tri gap cat két, bot két, sét
than, than,.. tai 16 khoan tham do than. Diéu nay
thwdrng bat gép trong nghién clru méat cat dia tAng
chira than & khu mé Lo Tri, 1 md ¢ ciu trdc dia
chét kha phure tap va dac trung cho bé than Quang
Ninh. Théng thuwéng, dé dw doan vi tri gap via than
tai mét cong trinh tham do, cac nha dia chéat thwong
dwa vao kinh nghiém thyc t& hodc dy doan theo
trinh tw cot dia téng da dwgc xac lap trwdc. Do tin
cay trong dw doan vij tri gap via than theo phuong
phap nay thwong phu thudc vao kinh nghiém va
swam hiéu clia nguoi chi dao thi cong. Mé&t khac,
c6t dia tAng dworc thanh |ap truéc day con han ché
nhiéu vé théng tin thuwc té ma khong 16t ta dwoc dic

tinh vé tinh lién tuc cla kiéu théng tin vé dia tang
trén tirng mat cat tuyén tham do. Chudi Markov c6
thé dién ta day da vé tinh lién tuc, hodc nhiing thay
ddi kidu théng tin vé dia tAng trén co s& ma hoa
cac kiéu (dang) théng tin khac nhau ndm xen ké
nhau. Trong d6, ma tran tAn suét chuyén tiép la mot
cach ngén gon dién ta sy &nh hwéng qua lai cla
cac thong tin nay theo thong tin khac, trén co s& dé
xac dinh dwoc xac suat xuat hién thong tin nao d6
(via than) trén mét cét dia tAng, 1a co s& duw bao vi
tri gap via than tai 16 khoan thdm d o bdo dam dé tin
cay théa dang.

Dé dua kién thirc hién dai vao linh vie tham do
khoang san ran, tac gia gi¢i thiéu vé viéc st dung
chudi Mavkov nham gidi quyét van dé thdm do cac
mo than trén co s& ap dung thir nghiém tai mé than
L6 Tri, thudc bé than Quang Ninh.

2.NQI DUNG NGHIEN clru

2.1. PAC DIEM DIA CHAT VA HINH THAI-
CAU TRUC VIA THAN MO LO TRi

2.1.1. Bac diém dia chat

Khu mo Lo Tri co dién tich khoang 5,12 km?,
ndm phia Bac doc Quéc 16 18A thudc Tp. Cam
Pha, tinh Quang Ninh. Tham gia vao céu tric dia
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chat khu mé cé céc tram tich tw gici Paleozoic (PZ),
Mezozoic (MZ) dén Cenozoic (KZ), gdm hé tAng Pa
Mai (C-P, dm), hé tang Hon Gai (T,n-r hg) va tram
tich hé Pé t& (Q); CAu truc khu mé Lo Tri 1a mot
phan clia phirc nép 16m Cam Pha, thudc dai than
Nam Cam Pha. M& cé ciu tao dia chat rat phirc
tap, v&i sw c6 mat ctia nhiéu nép udn bac cao va
cac dut gay nghich, thuan c6 quy mé khac nhau.
Can ctr vao mirc do phirc tap ctia cac nép udbn, cac
dit gay va cac via than, khu Lo Tri dwgc chia thanh
03 khéi cu truc chinh (Hinh H.1).

- Khéi Béc: Buoc gi¢i han phia Béc |a dut gay
F.A; phia Nam la dit gay F.A1, phia Tay la dut gay
F.B va phia Déng la d&t gay F.a. Khdi Béc co6 cac
via mdng (V.1), via Day (V.2), via trung gian (V.3),
via G (V.4), va via H (V.5). D&c diém céc via than
cht yéu cdm Béc, Tay Bac. O phia Nam khéi, cac
via than cdm Nam, Déng Nam véi géc dbc tir 20°
dén 40°, gan dut gay F.C. Via thuerng déc hon tao
thanh cac nép uén chinh (nép I16m 184), phan phia
Tay dia tang gian rong, khéng 6n dinh theo duwédng
phuong, hwéng déc, cac phan via thuong vat
mdng vé phia dit gay FA;

- Khéi trung tam: Buwoc gidi han phia Bac la dut
gay F.A1; phia Nam la dut gay F.MT; phia Tay Nam
la dit gay F.L va phia Bong la dut gay F.a. Khdi
trung tdm cé via mong (V.1), via Day (V.2) va via
G (V.4). Bac diém céac da trdm tich va via than tao
thanh cac nép udn nhé, véi géc dbc via tir 200 dén
40° c6 cac dirt gay nhé dang bac thang phat trién
gan dut gay F.C. Pay 1a khdi cé do chira than cao,
dbi twong chinh 1a via Day (V.2);

- Khéi Nam: Buoc gi¢i han phia Béc la dit gay
F.A1; phia Nam la dit gay F.MT; phia Tay la dut
gay F.B; phia Dong la dit gay F.L. Khéi Nam cé
via méng (1), via Day (2) va via trung gian (V.3).
Dac diém cac da trAm tich va via than chd yéu cdm
Béc, Bong Béc, v&i géc dbc thodi tir 100 dén 25° tao
thanh cac nép ubn nhd, cé cac dit gay nhd dang
bac thang phat trién gan song song v&i dit gay F.L.
Khu mé cé cAu truc dia chat rat phirc tap, bao gébm
nhiéu hé théng udn nép va dut gay chia khu mé
thanh cac khéi. Cac dut gay lon: F.a, F.a,, F.B c6
phuong 4 kinh tuyén, cac dut gay FA, F.A1, FMT,
F.C, F.L... c6 phwong & vi tuyén, ching 1a ranh gioi
phan chia cac don vi ciu trdc chinh ctia khu mé.
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H.1. So d6 16 via va phan khdi cau tric khu mé L6 Tri
(Thu tir bén d6 ty 1& 1: 5.000)
(Theo Nguyén Hoang Hudn va nnk, 2011)

2.1.2. Bac diém phan bé va hinh thdi - cau
trac via than

Két qua nghién ctru dia tAng chra than va céac
cong trinh tham do [3; 1; 2] da xac dinh khu mé
Lo Tri ton tai 5 via than, tlr dwdi Ién dwoc ky hiéu:
Via Méng (V.1), Day (V.2), TG (V.3), G (V4)va H
(V.5) (Hinh H.2). Trong d¢, via Day (V.2), via Trung
gian (V.3) va via G (V.4) la nhirng via c6 gia tri cong
nghiép.

- Via méng (V.1): Via méng (V.1) phan bb chi
yéu & khu vic trung tam, khu vuc tr T.11 dén T.IVA,
nam dwdi, cach via Day (V.2) tr 60 m — 70 m (Hinh
H. 2). Chiéu day toan via thay déi tr 0,14 m (LK.
TN65) + 14,25 m (LK.2629), trung binh 2,28 m,
via c6 xu huédng bi vat theo ca dwong phuwong va
hwéng dbc. Chiéu day riéng than tr 0,14 m (LK.
TNG5) + 9,32 m (LK.2629), trung binh 1,82 m. C4u
tao via twong dbi don gian, via cé tlr 1 + 7 1&p kep,
chiéu day 16p kep thay ddi tir 0,0 m dén 4,93 m
(LK.2629), trung binh 0,46 m. Géc dbc via thay dbi
ttr 20° dén 50°, trung binh 32°. Vach, tru via cha yéu
la cat két, bot két.

- Via Day (V.2): L6 via ton tai cht yéu phia Nam
khu mé (Hinh H.2), c6 chiéu day bién dbi rat lon, tr
vai mét dén hang tram mét, mat dé cha than tap
trung 1&6n nhat & nép 18m Lo Tri. Cang 1én phia Béc
dia tAng chira than c6 xu hwéng day 1én, nhung
mat d6 chira than giam di. Via Day (V.2) dwoc chia
thanh 6 chum via; cac chum via chia ra cac phan
via, trén cung la phan via 6h dwéi cung la phéan
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via 1a. Trong pham vi khu mé, via Day (V.2) dwoc
phan thanh 28 phan via (Hinh H.2 - a).

- Via TG (V.3): Phan bd khoang gitra via Day
(V.2) va via G (V.4). Chiéu day toan via thay ddi tir
0,23 m (TN52) = 12,41 m (CGHLT17), trung binh
3,28 m. Chiéu day riéng than thay déi tr 0,23 m
(TN52) + 10,53 m (CGHLT17), trung binh 2,96 m.
Via c6 céu tao twong déi don gian, thwong chia tr
0 dén 6 |&6p da kep, chiéu day 1op kep t» 0,0 m +
1,88 m (K83), trung binh 0,32 m. Géc dbc via thay
ddi tlr 15° + 559, trung binh 34°. P4 vach, tru 13 bot
két, it gap sét két.

- Via G (V.4): Via c6 cAu tao rat phirc tap, phan
bd rong rai trén toan dién tich khu mé (Hinh H.1,
H.2). Via G (V.4) khu mé L6 Tri twong trng la chum
via Gl ctia via G (V.4) khu Nam Cam Pha. Chum via
Gl bao gbm 4 tap via: Tap via Gl.1, Gl.2, GI.3, G1.4,
mdi tap via dwoc phan thanh cac phan via mang sb
hiéu a, b, c..., tdng cong via G (4) khu mé Lo Tri ¢
3 phan via, tr dwdi 1én gém: Gl.3a, GI.3b, Gl.3c.

- Via H (V.5): Via H(V.5) chi tén tai, phan b &
phan Tay L6 Tri, ndm trén, cach phan via Gl.3a t
62,00 m dén 122,00 m, trung binh 80,00 m. Chiéu
day via thay ddi tv 0,28 m (LK.1072) dén 3,06 m
(LK2618), trung binh 1,29 m (hinh 2 - b). Chiéu day
riéng than bién déi tlr 0,00 m dén 2,98 m (TN88),
trung binh 1,18 m. C4u tao via don gian, thwong
chtva 0 dén 1 1&p da kep; chiéu day I6p da kep tir
0,00 m dén 0,61 m, trung binh 0,09 m. Géc déc via
bién ddi tir 30° + 50°, trung binh 41°.

a) Tuyén VI

LK 407
/E L6 khoan tham dd v s6 hi¢u ‘ Via than vi tén via E Dint gay va ky hieu

H.2. Mat ct dia chat theo tuyén tham domé Lo Tri (Thu tir ty 1é 1: 2.000)

Chi dan:

2.2. Ap dung chudi Markov trong tham do
dia chat

2.2.1. Khéo sat thuc dja, két hop thu thap,
téng hop tai liéu

Ngudn tai liéu s dung trong nghién ctru nay
la cac thiét dd 16 khoan, két qua phan tich mau lat
mdng va cac mat cat dia chat tuyén tham do duoc
thu thap tlr cac bao cao tham do than md Lo Tri
[3,1,2]; két hop nghién ciru tdng quan vé clu tric
- dia chat khu mé. D& c6 ngudn tai liéu co tinh hé
théng, tap thé tac gia da tién hanh khao sat thyc
dia trén mot s tuyén dac trung, két hop thu thap
tai liéu dia tang tir cac 16 khoan, mat cat dia chat
theo cac tuyén tham do. Xem xét toan bod tai liéu
dia chat va céac sb liéu trong cac bao cao tham do,
kiém tra, hiéu chinh mot sé mat cat tuyén tham do
dac trung; trén co sé& do, lwa chon mot sé thiét a6
16 khoan sau va mot sb mét cat theo tuyén tham do
dai dién dé lap cot dia tAng tdng hop cho khu mé
Lo Tri. Cot dia tAng tong hop (mat cat dia tang) la
co s& cho cac budc xtr Iy tiép theo.

2.2.2. Chubi Markov

Ngay nay, nhiéu nha thdm do dia chét xem
phuong phap mé hinh hoa két hop ma héa di
liéu dia chat d& mod hinh héa cac dbi twong dudi
dang cac mé hinh toan hoc la mdt cdng cu tién
quyét va khong thé thiéu trong thdm do khoang
san ran; trong d6 chudi Markov (dwoc dat tén theo
nha théng ké hoc nguwdi Nga, A.A. Markov) |a mot
phwong phap dwoc s dung réng rai trong mo ta
tinh lién tuc, hodc nhirng thay déi kidu thong tin

b) Tuyén Il

(Theo Nguyén Hoang Hudn, 2011)
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vé dia tAng trén co s& ma hoa cac dang thang tin
khac nhau dé dién ta sy &nh hudng qua lai gitra
cac thdng tin nay [4,7]. Tl d6 tinh dwoc xac suét
chuyén tiép cac 16p thach hoc hodc via than (than
quang) theo dia tang 16 khoan, 1am co s& dw bao
vi tri gép via than (than quang), gép phan nang cao
hiéu qua coéng tac tham do.

N&i dung bai toan c6 thé tém t&t nhw sau:

-Buoc 1: Gia thlr, trén mat cét dia tAng khu vuc
nao do, ta ghi nhan dwoc sw lién tuc cla cac lop,
mdi mot |&p cé sw khac nhau vé déc diém thach
hoc so v&i I&p ndm trén hodc ngay dwdi no. Vi du:
theo mét cét dia tAng ta gap cac |6p cat két (A), bot
két (B), sét két (C) va than (D) theo thi tw sap xép

nhw Bang 1.

Bang 1: Thit tu sap xép caclop thach hoc theo diém quan sat
cét dia tang tong hop

Trén D B B B D
A A A A A A
B B C B C C
C C A C D A
D B B D [ Durérl

- Bwéc 2: Tir bang 1, ta thanh 13p ma tran tan
suét chuyén tiép [4] cac I&p thach hoc duwdi dang
ma tran:
ay;; g, Gz Qg
Uyq Upy Q23 Qg4
az; U933 d3a
Ay Ay 43z Ay

[ Reviil:N
)
w
[

,Trong d:é: Qéc hang tt (a;) cua ma tran Ala tan
suat chuyén tiép gitra cac Iop thach hoc. Trong vi
du trén 1a sb 1an chuyén tiép Iop cat két sang sét
két, hoac sét két sang than,...).

Dang téng quat, trén mat cat dia tAng ta g&p
n 16p thach hoc (da voi, cat két, bot két, sét két,
than,...) theo thi tw sép xép twong tw bang 1; khi
do, ta c6 ma tran tan suét chuyén tiép dang:

ay; @z v Tn
_|a a - Uop
A= |7 mz
Upqp  Apz Qnn

Lwu y rang, khi diém bat dau va két thuc 16
khoan (cot dia tAng) cé cuing loai théng tin, thi tng
tAn suéat chuyén tiép theo hang va cot clia ma tran
M Ia bang nhau; nguwoc lai, thi tdng theo hang va
cot sé& khac nhau. Ma tran tan suét chuyén tiép 1a
ma tran khéng d(“'?i xtng, tirc lam, #m, .

Trong ly thuyét xac suat, cac hang t&r clia ma
tran trén 1a xac suat c6 diéu kién P(j/l), hodc ky hiéu

IEN cONG NGHIEP MO, SO 5 - 2022

P(i— j), ttrc 1a xac suat ma thong tin i 1a thong tin ké
tiép sé& xay ra khi xuat hién thoéng tin j.

Xu hwéng chuyén tiép tir dang théng tin nay
sang thong tin khac theo trinh tw c6 thé st dung
ma tran chuyén tiép dwéi dang phan sé thap phan
ho&c phan tram.

- Bwéc 3: Néu ta chia cac hang tor (a,) cho tong
cta hang th& | clla ma tran A, nhan dwgc ma tran
tAn suét chuyén tiép dwéi dang cac hang tir b, 1
sO thap phan [4]:

D1y D1z ... Din
3= |0 Do P
byt by .- DPpn

Tl ma tran chuyén tiép B co cac hang t& (b;)
dwéi dang cac sb thap phan, ta chia cac hang tt
(b;) cho tbng theo hang thv | clia ma tran B ta nhan
dup’c ma tran C, voi cac hang t& (c;) dudi dang
phan tram:

Cll ClZ Cln
C = Cyq sz Can
Cni Cpz  Cnm

Tiép theo, ta chia tdng s6 hang & ma tran tan
suét chuyén tiép A cho téng chung, ta nhan dwoc
ti 1& thirc quan hé cla cac kiéu thach hoc xuét hién
& cot dia tAng, goi 1a vecto xac suét cb dinh [4] c6
dang:

d;
d>
d;

Vecto D ¢6 sé hang twong (rng s6 16p thach hoc
da xac dinh trén mat cat dia tang (hay cot dia tAng)
tai khu vyec nghién ctru nao dé.

-Buwoc 4: Tinh xac suét két hop cta 2 sy kién A
va B trong trudng hop cé diéu kién xac dinh theo

cbng thwre:
P(A, B) =p(BIA). p(A) (1)
Tw (1) suy ra:
P (BJA) = P(B, A)P(A) (2)
Trwong hop thdng tin A va B 1a doc lap, ta
cé:
P(A, B) =P(A)x P(B) (3)

T cbng thire (2) va (3) suy ra:
P(BIA) = P(A).P(B)/P(A) = P(B)  (4)
T cong thirc (4) cho thay, xac suét xuét
hién théng tin B v&i diéu kién da xuét hién théng
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tin A bang xac suét théng tin B xay ra trong mat cat
dia tAng, dwoc thé hién béi gia tri twong tng trong
vecto xac suat cd dinh néu trén. Gia thiv, tat ca cac
thong tin trong mat cét dia tang la doc 1ap, ta co:

P(BIA)=P(BIB)=P(BIC)=P(BID)=P(B) (5)

Tw phwong trinh (5) ta nhén thay, néu tai 01
diém bat ky trong mét cat dia tang (cot dia tAng 16
khoan) nao dé la déc lap nhau vé mat thach hoc so
véi diédm ndm ngay dwéi, khi d6 ma tran xac suét
chuyén tiép sé bao gébm nhi*rng hang ma tat ca cac
hang t& a, 1a nhw nhau va béng gia tri trong cot
clia vecto xac suat ¢d dinh va dwoc goi la xac suét
chuyén tiép mong doi (hay ky vong) [4] dang:

dp dy o di] 1,0
Téng|®% dz - di] 10
d dy . d| 10

- Bwdc 5: Tién hanh so sanh ma tran xac suét
chuyén tiép mong doi (ky vong) véi ma tran xac
suéat chuyén tiép theo tai liéu ban dau, véi gia thiét
la tAt ca cac thong tin thach hoc trén mét cét dia
tAng 1a doc lap. D& kiém tra gia thiét nay, cac nha
nghién ciru thwong siv dung tiéu chudn %2, xac dinh
theo cong thirc:

O-Ey?
=S (6)

Trong d6: O 14 gia tri trong ma tran chuyén tiép
theo tai lieu thyc té (ma tran A); E gia tri trong ma
tran chuyén tiép mong doi (suy doan) véi gia thiét
thong tin cac I&'p thach hoc lién tiép la doc lap. Cac
bwéc tién hanh nhuw sau:

- Tién hanh chuyén dbi ma tran xac suét chuyén
tiép mong doi thanh ma tran tan suét xuét hién
chuyén tiép mong doi badng cach nhan cac hang
trong ma tran xac suét xuat hién mong doi véi tdng
tAn suat xuat hién twong ng theo hang clia ma
tran A.

- Ap dung cong thirc (6), tinh gia tri %2 so sanh
%2 (rng bac tw do (m - 1)2va mirc y nghia q; néu 2
> gia thiét vé tinh doc lap cta cac 16p thach hoc
trén mat cat dia tAng dang xem xét khéng dwoc
chép nhan; nguoc lai dbi gia thiét dworc chap nhan.

Trong nghién ctru dia chat, phuong phap kiém
tra theo tiéu chuén y2cho day sb an dinh duoc
dé cap trong cac bai bao ctia Doveton (1971) [5],
Doveton va Skipper (1974 ) [6] hay Turk (1979) [8].

2.3. Ap dung chubi Markov trong tham do dia
chét khu L& Tri

2.3.1. Thiét lap co sé tai liéu

Dwa vao tai liéu tr cac cobng trinh tham do
[3,1,2], thanh lap mat cét dia tAng chra than cho
khu mé L6 Tri (Hinh H.3).

. e m—
B : : S S— ".f
S — ——
AE—=——=——""+
= = = p— i
D el
AE—=——= "=~
clE——s = = =
= =—
|
—
BE : {\
= =
8 Al=—= - = |
:[’ A | | —— |'|:r.-’r
: |
= == ]
A—____:_—_Ig B.' - .
C o

H.3. Mt cat dia tang (cdt dia tang) chita than khu mé L6 Tri

Trén mat cat dia tAng (Hinh H.3) thé hién tinh
lién tuc cua I&p thach hoc khac nhau, méi mét 16p
c6 s khac nhau so v&i I&p ndm trén va dudi né.
Céc I6p thach hoc riéng biét nam xen ké& nhau la:
Sét két (A), cat két (B), cudi két (C), than (D) va sét
than (E) theo thi tw tir trén xubng nhw sau:

TTéen A B AC BADABAC..B
A DA C BDAE B Duodi

2.3.2. Cdc buwdrc dp dung chudi Markov trong
tham do dja chat khu L6 Tri

Dwa vao mat cét dia tang chiva than khu mé Lo
Tri (Hinh H.3), thanh 1ap ma tran tn suat chuyén
tiép (A) cac 16p thach hoc va via than theo the tw
tlr trén xubng nhw sau:

A B ¢ D E Ting
A 0 3 2 15 1 48
B 20 023 2 0 45
A= C 120 0 0 O 21
D 14 1. 0 0 2 17
E 1 1.0 0 O 2 .
Tong 36 52 25 17 3 133 Tong chung

Ma tran A duoc goi la ma tran tan suét chuyén
tiép [4]. T ma tran A, ta nhan thdy sw chuyén
tiép tlr dang thong tin A (sét két) sang B (cat két)
twong tng hangtt a, , 1a 30 Ian, twong tw ¢6 15 1an
chuyén tiép theo trinh tw tr A sang D, sang C 1a 2
lan va sang E 1a 1 lan.

CONG NGHIEP MO, SO 5 - 2022 B



=
/T\ PIA COHOC, BIA TIN HOC, BIA CHAT, TRAC DIA NGHIEN C'UVATRAO DOI

Ta chia cac hang t& (a;) clia ma tran A cho tdng chung, nhan dwoc ma tran tan suat chuyén tiép (B)
duwéi dang cac hang t& 14 s6 thap phan sau:
A | 000 023 0.02 011 001 |0.36
B | 015 0.00 0.17 0.02 0.00 | 034
B=C 0.01 0.15 0.00 0.00 0.00 0.16
D! 011 0.01 000 0.00 0.02 |0.13
E 0.01 0.01 0.00 0.00 0.00 0.02
Téong 0.27 0.39 0.19 0.13 0.02  1.00 Tdng chung

Chia cac hang t&r (b,) cho tdng theo hang thiv i, ta nhan dwoc ma tran C véi cac hang to (c,) dwdidang
phan trdm nhw sau:

A B C N T Téng
A 70.00 0.62 0.05 0.30 0.03 1 1.0
B |0.44 000 050 006 000 | 1.0
C=C | 0.06 054 0.00 000 0.00 | 1.0
D |0.77 0.08 0.00 0.00 015 | 1.0
£ Lo50 050 0.00 0.00 0.00d 10

Dé kiém tra vé sy phu hop hay khong cla gia thiét vé sw chuyén tiép cla cac I&p thach hoc c6 phu
hop véi dac tinh ctia chudi Markov hay khéng, can phai tién hanh kiém tra. Dé gidi quyét nhiém vu nay,
tac giad st dung tiéu chuan y2. N6i dung cac budc tién hanh nhw sau:

- Xac dinh vecto xac suét cb dinh cla 5 kiéu thach hoc xuét hién trén méat cat dia tAng ctia khu md
L& Tri, bang cach ta chia tdng sb hang & ma tran tan suét chuyén tiép (A) cho tdng chung, két qua nhan
duwoc vecto ¢dt nhw sau:

0.361
0.338
0.158

0.128
0.015

moow>»

- V&i gia thiét tai |op bat ky trong mét cét dia tAng khu mé Lo Tri théda man didu kién |1a doc 1ap nhau vé
mét thach hoc so v&i lép ndm ngay duwéi, khi dé tir cong thire (1), (2), (3), (4), (5) va két qua xac dinh vecto
xac suét cb dinh & trén, thanh l1ap duoc ma tran xac suét chuyén tiép mong doi (D) dang:

A B C D E  Téng
A 10361 0338 0.158 0.128 0.015 7 1.00
0361 0338 0.158 0.128 0.015 | 1.00
0.361 0.338 0.158 0.128 0.015 | 1.00
0361 0338 0.158 0.128 0.015 | 1.00
0361 0338 0.158 0.128 0.015 1 1.00

D=

HoOCx®

- Dé kiém tra gia thiét |a tAt ca cac thong tin thach hoc trén mét cat dia tAng khu mé Lo Tri 1a doc lap,
tién hanh chuyén déi ma tran xac suét chuyén tiép mong doi (D) thanh ma tran tn suét chuyén tiép mong
doi (E) bang cach nhan cac hang trong ma tran xac suat mong doi véi tong tan sut xuét hién theo hang
clla ma tran Atwong (rng nhw sau:

Ma tran xac suat mong doii Téng  Ma tran tan suat mong do
0.361 0338 0.158 0.128 0.015 | x 48 173 162 7.6 6.1 0.7
0.361 0.338 0.158 (.128 0.015 | x 45 162 152 7.1 58 0.7

E=10.361 0338 0.158 0,128 0,015 | x21 =176 7.1 33 27 023
0.361 0,338 0.158 0.128 0.015 | X 17 61 57 27 22 03
0.361 0.338 0.158 0.128 0.015 1 x 2 0.7 07 03 03 0.0

Tw cac sb liéu trong ma tran E, &p dung cdng thire 6, tinh dwoc ¥x2=47,.

Gié tri t&i han clia y2ddi véi bac tw do (m - 1)2 = 16 va mirc y nghia (q =5%) tra bang nhan dwoc y =
26,3 [4]. Nhw vay, gia tri kiém tra theo cong thirc (6) dwoc x2=47,0 > y = 26,3; do do, gia thiét vé tinh doc
lap ctia cac théng tin thach hoc trén méat cét dia tang bi bac bd; nghia 1, cac tin vé thach hoc trén mat
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cét dja tAng khu mé Lo Tri thé hién tinh chuyén tiép
nhw da xac lap & Hinh H.3 la phu hop.

3. KET QUA VA THAO LUAN

- Céc thong tin vé& thach hoc trén mét cat dia
tAng khu mé Lo Tri thé hién kha ré d&c tinh Markov
theo trinh tw clia mét cat dia tang da xac lap trén
Hinh H.3;

- Gia st trong qua trinh khoan tham do than mé
L6 Tri, néu gap I&p sét két, co thé dw bao I6p tiép
theo |a cat két vdi xac suét 1a 62%, hoac gap via
than vé&i xac suat|a 30%, xac suat gap 1&p cudi két
va sét than la rat thap:

- Khi str dung chudi Markov trong nghién ctu
thwe t&, can lwu y viéc lwa chon khodng cach |4y
mau, hay mé ta thach hoc; b&i &, néu khoang cach
l4y mau nhd, khi d6 ma tran chuyén tiép chi phan
anh dwoc dé day cua cac thanh tao trong dia téng
c6 ciu tao dang khdi, ngwoc lai néu khodng cach
ldy mau qua Ién, cac 16p thach hoc cé chiéu day

TAILIEU THAM KHAO

mang co thé bi bd sot.

4. KET LUAN

> Chubi Markov cé khd ndng cung cép céac
thong tin lién quan vé trinh tw chuyén tiép cla cac
I6p thach hoc trén mét cét dia tAng cta khu vuc
tram tich nao do; dong theri cho phép xéac dinh dwoc
xac suat xuét hién cac thanh tao dia chat (I&p thach
hoc) theo trinh tw dia tang tai khu vwc nghién clru
bao dam do tin cay cao;

> Két qua nghién cvu ther nghiém tai khu mé Lo
Tri chi ra rang, ap dung chudi Markov cho phép 16t
td dwoc dac tinh lién tuc cla cac Iop thach hoc (cat
két, bot két, cuoi két) va via than, sét than trén tirng
mét cat tuyén tham do hodc trén tng 16 khoan
tham do; déng thdi dw doan dwoc xac suat xuéat
hién cac via than tai ttrng cong trinh khoan tham
do; tr d6 gép phan nang cao hiéu qua cong tac
tham do tai mé than L6 Tri néi riéng, bé than Quang
Ninh néi chungd

1. Nguyén Hoang Huan (cb) va nnk (2011). B4o céo két qua tdng hop tai liéu, tinh lai tri lwong va

chuyén dbi cép trir lwong va cép tai nguyén than khu mé Déng L6 Tri, thi x4 Cam Pha, tinh Quang
Ninh. KHLT T.292.

Nguyén Hoang Huan (cb) va nnk (2011). Bao céao két qua tébng hop tai liéu, tinh lai trir lwong va
chuyén dbi cp trir lwong va cap tai nguyén than khu mé Tay Lo Tri, thi x4 CAm Pha, tinh Quang Ninh.
KHLT T.293.

H& Minh Tam (cb) va nnk (1983). Bao cao thdm do ty my than khu Déng Lo Tri, mé Than Cam Pha
(Quang Ninh), KHLT T.185.

Davis, J. C. (2002). Statistics and Data Analysis in Geology. Jonh Wiley & Sons, New York, P. 168
-177.

Doveton, J.H. (1971). An application of Markov chain analysis to the Ayrshire Coal Measures
succession: Scottish Jour. Geology, v.7, p. 11 - 27.

Doveton, J.H., and K. Skipper (1974). Markov chain and substitutability analysis of turbidite succession,
Cloridorme Formation (Middle Ordovician), Gaspe’, Quebec: Canadian Jour. Earth Sciences, v.11, p.
472 - 488.

Norris, J.R., (1977). Markov chains: Cambridge Univ. Press, New York, 253 pp.

. Turk, G., (1979). Transition analysis of structural sequences: Pt. I, Discussion: Bull Geol. Soc. America,
v.90, p. 989 - 992.

APPLICATION OF MARKOV CHAIN IN COAL EXPLORATION
IN LO TRI MINING ZONE, QUANG NINH
Nguyen Phuong, Nguyen Phuong Dong, Do Van Dinh, Pham Tuan Anh

ABSTRACT
The paper presents the application of Markov chain in coal exploration in Quang Ninh based on pilot

study in Lo Tri mining zone. As a result, we have made the following conclusions:
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Markov chain provided information about the transitioning sequences from one information to the
others; at the same time, it allowed to determine the transition probability of occurence of geological
formations or sequential coal layers with the high confidence.

Markov chain also helped to characterize the continuity of rock layers in each exploratory section or
drilling hole; predict the probability of occurence of coal layers in the coal-forming formations in Lo Tri
mining zone; Given that, it contributes to the improvement of exploratory drilling in Lo Tri mining zone as
well as in Quang Ninh coal basin.

Keywords: Markov chain, coal exploration, Quang Ninh.
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