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TOM TAT

Put gdy F.A la mét trong nhiing dit gay I6m ¢6 dnh hudng manh dén céu tric dia chat va sw phan

bé céc via than khu vuc Mao Khé - Trang Bach thuéc bé than Quéng Ninh. Sw dich chuyén phirc tap cia
dut gdy da gay nhiéu khé khan trong céng tac lién két dia tdng va déng danh céc via than giira hai canh
dut gay. Nghién ctru nay st dung té hop cac phuong phdp mé hinh héa dia chét, dja théng ké va néi suy
khéng gian nhdm nghién ciru quy luét phan b céc théng sé dia chat cdéng nghiép via than. Trén co sé di
liéu tir céc céng trinh khoan thdm do, cadc mé hinh Trend, Variogram va Kriging duwoc xdy dung dé mo ta
déc diém bién déi khéng gian cta cao dé tru via, chiéu day via va céc chi tiéu dia chat cong nghiép. Két
qué nghién ctru cho phép xac dinh ré hon cac yéu té hinh hoc cua dut gay F.A, hiéu chinh quan hé tuong
g gitra céc via than & hai canh dut gdy va ndng cao do tin cdy cua céng tac dong danh lién két via.
Nghién ctru gop phén hoan thién co sé khoa hoc phuc vu thdm do, danh gia tai nguyén va thiét ké khai

thac than tai khu virc Mao Khé - Trang Bach.

T khéa: dong danh via than, dia théng ké, Variogram, Kriging, dit gdy F.A, Mao Khé - Trang Bach.

1. DAT VAN BE

Trong cdng tac nghién cru dia chét than, dong
danh lién két cac via than la nhiém vu co ban nham
xac lap chinh xac cau trac dia chat mé, danh gia tai
nguyén va phuc vu thiét ké khai thac [1], [2]. Tuy
nhién, tai cac khu vuc co clu truc kién tao phirc
tap, d&c biét 1a nhitng noi phat trién cac dut gay
|&n, viéc ddng danh via than thwérng gap nhiéu kho
khan do cac via bi dich chuyén manh theo ca
phuwong ding va phwong ngang. Khu vyec Mao
Khé - Trang Bach la mét trong nhirng vung chira
than quan trong cta bé than Quang Ninh. But gay
F.A kéo dai theo phwong gan Poéng - Tay, phan
chia khu vic nghién ciru thanh hai khdi cau tric
khac nhau [3]. Cac bao cao tham do trwdc day chi
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yéu dwa trén phwong phap hinh hoc via, déi sanh
dia tang va tang danh dau dé thuc hién ddng danh
lién két. Tuy nhién, nhiéu két qua lién két con chua
thdng nhét, dac biét i véi cac via than nam gan
d&i anh hwéng ctia it gay F.A.

Trong nhitng ndm gan day, cac phwong phap
dia théng ké va mé hinh héa dia chat da dwoc rng
dung réng rai trong nghién ctu khoang san nham
mé ta dinh lwong sw bién dbi khéng gian ctia cac
théng sé dia chat [4], [5], [6]. Déi v6i cac mé than,
cac md hinh Trend, Variogram va Kriging cho phép
danh gia tinh lién tuc khdng gian cla via than va
hd tro hiéu qua cho cong tac lién két déng danh.
Muc tiéu ctia nghién ctru la xay ding cac mo hinh
dia chat dinh lwgng cho cac via than khu vwc Mao
Khé - Trang Bach, qua d6 nang cao dé tin cay cla
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cong tac dong danh lién két via than qua hai canh
dit gay F.A va lam sang té cac dac diém hinh hoc
cla dut gay nay.

2. DU LIEU VA PHUONG PHAP NGHIEN CUrU
2.1. Khai quat vé khu virc Mao Khé — Trang Bach

Khu virc Mao Khé — Trang Bagh nam trong dai
than Pha Lai — Ké Bao thudc bé than Hon Gai,

Khéi kién tric Mao Khé — Trang Bach duorc gidi
han béi dit géy Trung Lwong (F3) & phia bac, dut
gay Nam (F4) & phia nam, phia DBéng la dit gay
Udng Bi (F10), phia tay la dut géy Khe Chu0| (F16).
Khdi co phwong kéo dai vi tuyen gdm cac nép ubn
chinh Ia nép 16i Mao Khé, nép I6m Trung Luong,
co dién tich 50 km?. Trong khéi c6 cac md Mao Khé,
Trang Bach, Béng Trang Bach (Hinh 1).
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Hinh 1. So’ d& phan khéi kién tric bé than Quang Ninh [3].
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Khu viwc nghién ctru thuéc vang Mao Khé -
Trang Bach, tinh Quang Ninh. B4y la khu virc chira
than thudc hé tang Hon Gai véi nhiéu via than co
gia tri cong nghiép. Cac via than phan bb trong diéu
kién kién tao phlrc tap, bi chia cat b&i nhiéu hé
thdng dut gay, trong d6 dut gy F.A cb vai tro
khdéng ché céu trac khu vwe. Cac via nghién ciu
gdm via V.4 dén V.10 (canh Bac Mao Khé); via
V.6T dén V.9aT (canh Nam Mao Khé) va via V.1E
dén V.10T (khu Trang Bach).

2.2. Co s¢ tai liéu va phwong phap nghién ctru

Dé gidi quyét cong tac lién két déng danh tap
via, via than bang t6 hop théng sb dia chat - dia vat
ly, buwéc dau tién la phai thiét 1ap co s& dir liéu dia
chéat cong nghiép via than/tap via than dac trung
cho khu vic nghién ctru. V&i muc dich do, bd co
s& dir liu thiét lap phai bdo dam dwoc cac yéu
cau: (1) Cac théng s6 phan anh dac diém hinh thai
- cAu trc via: Chiéu day va mac d6 bién dbi clia
ching; s6 luwong 6p than, 1ép da kep va géc déc
via; (2) Cac théng sb phan anh chét lwong va dac
tinh ky thuat cta than: do tro, ty trong, nhiét lwong,
chét béc ..., (3) D&c diém dia tang chra via than:
Da véach, da tru, khodng cach dia tang gitra cac via.
Co s& dir liéu gdbm 24 trwong thong tin dia chat
cbng nghiép cho tirng cdng trinh khoan nhw toa d6
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X, Y, Z, chiéu day via, chiéu day riéng than, dé tro,
dd &m, chat béc, nhiét lwong, ty trong, da vach, da
tru va khodng cach dia tang. Nguén di liéu st
dung gbém tai liéu khoan tham do than, két qua
phan tich chat lwong than, cac mat cat dia chét,
binh db déng tru cac via than va cac bao cao thdm
do dia chat da dwoc phé duyét [7], [8].

2.3. Phwong phap nghién ciru
2.3.1. Phan tich théng ké

Céc thong sb dia chat cong nghiép dwoc xi ly
trén &ng dung Excel ctia Microsoft Office dé xac
dinh: Gia tri trung binh; hé sb bién ddi; quy luat
phan bd xac suat; hé sb twong quan gitra cac
théng s6. N&i dung cac phwong phép toan théng
ké duwoc trinh bay trong Gido trinh Phuwong phap
xt ly théng tin dia chat [5].

2.3.2. M6 hinh héa Trend

Trong nghién ctru bé than, phwong trinh ham
Trend d6 cao tru H;, v&i hai d6i sb 1a Xi, Y; (viét tat
ham Trend), cac nha nghién ctru than thuwdng s
dung 03 dang phwong trinh co ban sau:

Trend bac1: H=aX+b¥Y +c

Trend bac2: H=aX?+ bXY +cY2+dX+eY +f
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Trend bac 3: H = aX® + bX?Y + cXY? + dY? +
eX?+fxXY + gY2+ hX +iY +k

2.3.3. Xay dwng Variogram

Variogram thyc nghiém dwoc xay dwng nham
xac dinh mirc dd twong quan khong gian cta chiéu
day via than theo cong thirc ciia Matheron (1963)
[6]. Cac md hinh ly thuyét dwoc khdo sat gom:
Spherical; Exponential; Gaussian. Khi xac dinh
kich thwéc déi dnh hwéng clia théng sb quéng hoa
theo ham Variogram la H(m), theo nhiéu nha
nghién ctu, dién tich dwoc quét béi gia tri bang
(2/3)H(m) c6 thé dugc xép vao dién tich chac chan
vé dia chat; dién tich dwoc quét boi gia tri bang

H(m) coé thé dwoc xép vao dién tich tin cay; dién
tich dworc quét bdi gia tri lén hon H(m) c6 thé dwoc
xép dién tich dy tinh ho&c dw doan (phdng doan).

2.3.4. Néi suy Kriging

Trong nghién ctu nay, cac phan mém Surpac,
Surfer dwoc lwa chon dé xay dwng cac ban dé:
dang tru, déng chiéu day, bé mat via 3D thanh lap
theo phwong phap Kriging [9], [10].

a. Phdn mém Surpac

Phan mém Surpac cé cac céng cu (rng dung
trong dia chat va khai thac mé nhu: Thiét ké va
quan tri CSDL dia chat - khoang san; khao sat mé
hinh ham cAu trac (Variogram); md hinh hoéa dia
chét khoang san; danh gia triv lvgng/tai nguyén,
chét lvong khoang san hodc téi wu hoa thiét ke
khai thac mo [1]. D liéu va st dung phan mém
Surpac gi‘)m cac thong tin toa dé 16 khoan, dia
tang, cAu trac 16 khoan (surveys), thong tin vé két
qua phan tich mau (Assays), cac théng tin vé dia
hinh. D@ liéu cong trinh tham do can c¢é it nhat 4
file di liéu co ban va dwgc ghi & dinh dang *.CSV
(Bang 1).

Bang 1. M6 ta cau truc file *.CSV dé thanh lap ban dé dang tru, déng chiéu day, mé hinh Trend
va do léch Trend

Toado.csv Tén 16 khoan Y X Z Do sau K.khoan
Diatang.csv Tén 16 khoan T Pén D.tAng Via
Hamluong.csv Tén 16 khoan Tw DPén AK
Survey.csv Tén 16 khoan Dén Goc léch Phwong vi

b. Phan mém Surfer

B& phan mém Surfer dwgc danh gia la bd phan
mém hd trg xay dung cac mé hinh bé mat 3D,
dwong déng dang, tinh khéi lwong dat da va
quang/than (thé tich) va nhiéu tién ich khac; cé thé
tich hop véi phdn mém AutoCAD, Excel [10]. S
dung phan mém Surfer dé thanh 1ap cac ban vé.
Theo tai liéu hwdng dan cta Surfer ta sé thanh 1ap

dwoc cac ban vé dang tru, ddng chiéu day, ham
Trend bac 1, 2, 3,...vadbd léch Trend bac 1, 2, 3,...

3. KET QUA VA THAO LUAN
3.1. Pac diém théng ké cac thong sé dia chat
via than

_Két qua nghién clru cac déc trung thong ké dia
chat via than cho thay.

Bang 2. Bic diém bién dbi chiéu day cac via than khu vwe nghién ciru

Khu vwc

Nhom chiéu day

Mirc dé bién doi

Canh Bac Mao Khé
(8 via ttr V4 dén V10)

Méng - trung binh

Twong dbi 6n dinh
dén khoéng 6n dinh

Canh Nam Mgo Khé
(5 via tir V6T dén VIAT)

Trung binh - day

Khéng 6n dinh

Trang Bac;h
(10 via ttr V1E dén V10T)

Mong - trung binh

~ Khong 6n dinh
dén rét khong 6n dinh

Chiéu day cac via than trong cac khéi hau hét
thudc nhém via méng dén trung binh; ngoai trir
khéi khu virc nghién ctru chi yéu thudc nhém cod
chiéu day méng dén trung binh; cac via thudc khéi
VI-5 (phan déng canh Nam Mao Khé) cha yéu
thuéc nhém via day. Ca biét cé via thudéc nhém via
day (V.9AT, V.9V, V.8T - khdi V-2 va via 1B - khdi
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V- 3) Via c6 chiéu day trung binh I&n, thu’ong phan
bd 6n dinh hon céac via mong, chiéu day V|a bién
déi thuoc loai twong déi 6n dinh dén khéng on dinh,
it via thudc nhom rat khong dn dinh. Céc via chi
yéu thudc nhom via déc dén dbc dirng. nhin chung
cac via than khéi VI - 6 (khu Trang Bach) co goc
déc thodi hon cac khéi khac; cac théng sé phan
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anh phét lwong va dac tinh ky thuat ctia than phén
bo rat on dinh den on dinh va gitra cac khoi co sy
khac nhau khong nhiéu (Bang 2).
3.2. Mb hinh Trend va y nghia trong lién két via
than

Két qua thtr nghiém cho thdy mo hinh Trend
bac 2 phan anh t6t nhat xu hwéng bién déi cau trac
clia cac via than (Hinh 2).

Bé mét Trend cho phép loai bd &nh huéng cta
bién dong dia phwong, lam rd xu thé ciu trac tbng
thé. Trén so d6 Trend ta nhan thay: dién tich
nghién ctu hinh thai cac via than dang nép 16m véi
truc nép uén nghiéng vé phia déng, hinh thai cla
céac via than twong dbi don gidn, do do6 cé thé md
hinh hoa béng ham Trend bac 2. Khu vwc phia
dong cob gia tri do léch I&on thwong trung voi khu
vuwc chiu anh hwdng manh cta dit gay hodc nép
udn bac cao.
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Hinh 2. Ham Trend cda via than V.6 canh bac Mao Khé: A - Binh d6 déng try via V.6; B - So' d6
khoi mat via than V.6; C — Ham Trend béc 2 tru via V.6; D — Binh do do léch Trend bac 2 via V.6.

3.3. Pic diém Variogram cua chiéu day via than

Két qua xay dwng Variogram cho thay chiéu
day cac via than co tinh lién tuc khéng gian twong
doi ro.

Bang 3. Y nghia dia chét
cla cac tham s6 Variogram

3.4. M6i quan hé giira cac thong sé dia chat
cong nghiép

Két qua phan tich twong quan cac via than
thudc khoi bac V cho thay.

Bang 4. Quan hé twong quan
gilra cac théng so chinh

Tham sé Y nghia
Nugget | Thanh phan bién dbi ngiu nhién
Range Ban kinh anh hwéng dia chat
Sill Mcrc dd 6n dinh cla bién sb

Cac Variogram cho phép xac dinh pham vi
twong quan dia chat cla tirng via va la co s¢ lya
chon thdng so ndi suy Kriging (Bang 3).
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Cap thong sb Méi quan hé
Chieu ((jjg))l/ :Ilg:gltir;r-] Chieu Thuan, chit
Chiéu day tw nhién - D4 kep Thuan
Do tro - Ty trong Thuén
D6 tro - Nhiét lvong Nghich
Lwu huynh - Cac chi tiéu khac Khoéng rd
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T két qua nghién ciru cho thay chiéu day tw
nhién, riéng than va 1&p da kep c6 méi twong quan
thuan kha chat ché véi nhau, nghia la via cé chiéu
day tw nhién I&n, thi chidu day riéng than va 16p da
kep ciling 1&n ngwoc lai. Do tro, chat bdc va thé
trong co mbi twong quan thuan kha chat ché vai
nhau va gira ching c6 mdi quan hé twong quan
nghich vé&i Q" Q. S hiu nhw khéng c6 quan hé
véi cac thong sb khac, nghia la S (pyrit) phan bd
hoan toan ngau nhién, khéng phu thudéc va cac
thdng sb dia chat cong nghiép via than. Nhiing méi
quan hé nay la co s& quan trong dé nhan dang cac
via twong rng & hai canh dt gay (Bang 4).

3.5. Hiéu qua cta mé hinh héa trong déng danh
via than qua dut gay F.A

Két hop két quéd mé hinh héa véi dbi sanh dia
tAng cho phép xac dinh lai quan hé twong &ng cla
cac via than qua F.A. Két qua nghién ctru khang
dinh: F.A |a dut gay thuan; géc cam maét trwot 70-
80° vé phia Béc; bién do dich chuyén ding 50-130
m; dich chuyén ngang 9-46 m. C4c via than thudc
canh Nam F.A ¢6 xu hwéng cdm déc vé nam chéch
tay nam, noi gidp dit gay F.A cdm thoai hon va
tao nép 16i khdng hoan chinh. Canh nam dut gay
F.A dwoc nang lén, canh Bac F.A chim xudng;
nhung do cé cac hoat déng dich ngang, trai voi
hwong lyc kién tao tir dong bac (khoang 70°) vé
tdy nam, nén tr khodng tuyén T.lll vé phia tay cac
da va via than da tao ra cac udn nép bac cao lién
ké & phia Bac dut gay F.A, khéng phai cdm don
nghiéng thuan tay nhw cac bao cao tham do truéc
day (Bang 5). Bay 1a nhirng thay ddi vé cAu tric via
than can lwu y trong qua trinh thdm do va khai thac
than trong khu virc, dac biét cac dién tich via phan

TAI LIEU THAM KHAO

bd 02 bén canh dut gay F.A. Suw khac biét nay
chirng minh hiéu qua cla phwong phap mé hinh
hoa dia chét trong viéc hiéu chinh cAu tric dia chat
va nang cao dd tin cay cla cong tac dong danh lién
két cac via than.

Bang 5. So sanh cw ly dich chuyén
cua dut gay F.A

Tuyén | Theo nghién ctru | Theo bao cao
nay (m) cii (m)
T.Id 50-60 >500
T. 100-110 590-620
TV 100-120 532
T.Vlla 65-80 540-560
4. KET LUAN

Nghién clru da xay dwng duwgc co s& dir liéu
dia chat sb hoa phuc vu md hinh héa cac théng sb
dia chat cdong nghiép via than khu virc Mao Khé -
Trang Bach. Cac mé hinh Trend, Variogram va
Kriging ph&n anh hiéu qua quy luat bién dbi khéng
gian cla cao dd tru va chiéu day cac via than.

Két qua md hinh héa cho phép xac dinh rd hon
céac yéu t6 hinh hoc cta dit gay F.A, trong do bién
d6 dich chuyén dirng chd yéu tir 50-130 m. Viéc
st dung cac md hinh dia thdng ké két hop phuong
phap dia chét truyén thong da nang cao dang ké
do tin cay clia cong tac ddng danh lién két via than
qua dut gay F.A. Phuong phap nghién clru cé kha
nang ap dung cho cac khu vuc than cé céu tric
phtrc tap trong bé than Quang Ninh va cac bé than
twong tw ]
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ABSTRACT

The F.A Fault is one of the major faults that strongly influences the geological structure and coal seam
distribution in the Mao Khe—Trang Bach area of the Quang Ninh Coal Basin. Its complex displacement
has created significant challenges for stratigraphic correlation and coal seam identification between the
two fault blocks. This study integrates geological modeling, geostatistical analysis, and spatial
interpolation methods to investigate the distribution patterns of coal seam geological and industrial
parameters. Based on data obtained from exploration boreholes, Trend, Variogram, and Kriging models
were developed to characterize the spatial variability of seam floor elevation, seam thickness, and other
geological-industrial indicators. The results provide a clearer understanding of the geometric
characteristics of the F.A Fault, refine the correlation relationships between coal seams on both sides of
the fault, and improve the reliability of seam identification and correlation. The study contributes to
strengthening the scientific basis for coal exploration, resource evaluation, and mine planning in the Mao
Khe—Trang Bach area.
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