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PANH GIA MUC PO TIN CAY CUA TRU LUONG THAN MO
CAO SON, QUANG NINH BANG MO HINH TOAN DIA CHAT

Khuong Thé Hung!, Nguyén Bién Dong?

1 Khoa Khoa hoc va Ky thuét Dia chét, Truong Dai hoc Mo - Dia chét
2 Cong ty co phan than Cao Son, Tap doan Céng nghiép Than — Khodng san Viét Nam

Tém tit. M6 than Cao Son ndm vé phia nam tinh Quang Ninh, thudc dai than Hon Gai, noi
duoc danh gia la mot trong nhitng khu viee ¢ tiém nédng 16n vé than khoang cua nudc ta.
Trén co so tong hop tai liéu, xi 1y s8 liéu vé cac thong s8 dia chat — cong nghiép mo béng
md hinh ham ngéu nhién 6n dinh va todn théng ké cho thay d¢ tin cay vé trkt luong than moé
Cao Son phu thudc vao cac thong s6 nhu ciu tric dia chét, dac biét 1a khoang céch gitra cac
cong trinh tham do, tiép dén la cac thong sd tinh trit lwong nhw chiéu day, thé trong, goc
d8c via than. Két qua xac dinh theo md hinh ham ngau nhién 6n dinh chi 16 khoang cach
gitta cac cong trinh tham do déu nam lan can kich thudc d6i anh huong, nhuee vay mang ludi
thdm do thi céng vé co ban phu hop véi nhém mo va déc tinh bién d6i cac thong s6 dia chat
via than, dap tng yéu cau tinh trit lwgng cdp 121 va 122. Két qua danh gia sai sd tinh triv
luong than bang md hinh toan thong ké mo Cao Son cho thdy véi xac suat tin cay 0,95 thi sai
s0 trit lwong thay d6i tie + 10,89 + + 12,35%, nghia 1a trit lwong than tinh toan trong giai doan
thdm do bao dam d96 tin cdy cho khai thac. Két qua nghién cttu gép phan lua chon cac yéu td
anh hudng dén do chinh xac va tin cdy trong danh gid trit leong than mo Cao Son ndi riéng,
cho cédc mo than thudc bé than Quang Ninh néi chung.

Tw khoa: trit luong than, md hinh toan dia chdt, mo Cao Son, tinh Quang Ninh
1 Gioi thiéu

Thuc tién cong tac tham do va khai thac da chi ra rang, trong tw nhién khong bao gio cac
than khoang c6 hinh dang, kich thuwdc, yéu t& thé nam, cac dic trung vé chat luwong va cac thong
s0 dia chat than qudng giéng nhau trén toan b than quang [1, 2, 3]. Chinh su bién hda tu nhién
nay ma viéc ndi va ngoai suy tai liéu tham do c6 d6 tin cay khac nhau. D€ nhan thiec d6i twong
nghién cttu trong qua trinh tham do moé khoang va mo ta dinh lwong sw bién hod cac tinh chat
quan trong cua cac thong s6 dia chdt than khoang, nguoi ta thuong st dung rong rai phuong
phép mo6 hinh hod, dac biét 1a cac loai mo hinh toan dia chat [1, 2, 3, 4].

Theo bao cao tong hop tai liéu va tinh lai trit lwong khoang sang Khe Cham II- IV, mo
than Cao Son da duoc tham do b sung dén muic -500m v6i mang ludi cap 121 1a 125 x 125m,
cap 122 1a 150 x 150m, va cdp 333 la 300 x 300m [6, 7]. Két qua tham do da cung cap nhiing tai
liéu can thiét vé chét luong, trit lwgng than va diéu kién khai thac mo cho coéng tac khai thac
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trong nhiéu ndm qua. Hién mé dang khai thac bang phuong phap 16 thién dén c6t -70m. Phan
tich tai liéu tham do cho thay, mtrc d6 nghién ctru chi tiét chu yéu tap trung tir 16 via dén cot -
200m, ttr c6t -200m dén cot -500m mirc dd nghién cttu con so b, chi c6 mdt sO it cong trinh
khoan khong ché cac via than. Vi vay, viéc danh gia do tin ciy cta tai liéu thdm do néi chung,
trlt lwong than & khu vuc thdm do noéi riéng 1lam co so dinh hudng tham do dwdi sau 1a hét stc
can thiét. Dia tang ctia khu Cao Son chita cac via than tir via V1 dén via V20 va mot sd via phu
dang thiu kinh di kem. Tuy nhién, cac via than V14-5, V13-1, V12, V11, V10 duoc danh gia c6
trién vong khai thac, va thuc t&€ hién nay hau hét cac moong khai thac dang tap trung vao

nhitng via nay. Do vay, bai viét lya chon tap trung nghién ctru cho cac via than néu trén.

2 Khai quat vé dic diém dia chit mo

Mo Cao Son thudc khoang sang Khe Cham, phuong Mong Duong, thanh phd Cam Pha,
tinh Quang Ninh. Khu mo cach trung tdm thanh phé Cam Pha khoang 4 km vé phia tay nam,
nam bén trai dwong qudc 16 18A tir Ha Long di Mdng Duong (Hinh 1-A).

Trong khu mo c6 mét cac tram tich Trias thudc hé tang Hon Gai, phan hé tang gitta va cac
tram tich bo roi hé bé T (Lé Hung va nnk, 1996, Hinh 1-B). Thanh phén thach hoc ctia phan hé
tang Hon Gai gitta bao gom cac 16p cudi két, cat két, bot két, sét két, sét than va cac via than
nam xen ké nhau, chiéu day dia tang khoang 1.800 m. Phan hé tang Hon Gai gitta 1a d6i tuong
chtta cac via than cong nghiép (Hinh 2).
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Heé Dé ti Hé tang Ha Cai Hé tang Binh Liéu Hé tang Bac Son Ranh gi6i dia chat
Hetang DéngHo  [Tyn-rhg  H@ tang Hon Gai He téng Bai Chay Hé tng Tan Mai D it gay

Hinh 1. A-Ban d6 Viét Nam va vi tri viing CA&m Pha, B-So d6 dia chat vung Cam Pha, Quang Ninh va vi tri
khu mé Cao Son [5]

Tram tich hé Bé t& (Q) phu tryc tiép 1én cac thanh tao ctia phan hé taing Hon Gai gitra,
chiing duoc phan bd ¢ cac khu vuc thdp, thung ling xung quanh khu mo. Thanh phan tram
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tich bao gom cudi, soi, cat, sét bo roi, d6i noi la cac tang ldn, day la san pham phong hoa tir cac
da co trudc.
Trong khu mo Cao Son phat trién cac nép udn va hé thong cac dut gay, ching lam phtc

tap va gay kho khan cho cong tac d6ng danh via va khai thac than.

= it pha =] i khai thic [ Sét ket 7777 San keét
! = : : inag ] Sk [ sanke

Ranh gidi djating  [=] Viathan dudoin  [S53] by dich chuyén [ Botkét [27) Cudi ket

Via than chic chin [TTTT] Than béin | Catket [TTT10 set than

Hinh 2. Mt cit dia chat tuyén XVI mé than Cao Son [6, 7]

3  S6liéu va phuong phap nghién ctu

Trong thuc t& tham do, do6 tin cay vé trit leong khoang san c6 thé duwoc danh gid bang
nhiéu phuwong phap khac nhau; trong d6, phwong phap toan thong ké, dia thong ké hodc ham
ngau nhién &n dinh 1a nhitng phuong phap thuéc md hinh toén dia chat dwoc ap dung gian
tiép xac dinh d0 tin cdy cta trit lwong thong qua danh gia do tin cdy ctia mang ludi tham do va

sai 80 cua cac thong s6 anh huong dén do tin cay ctia cong tac tinh trit lwong.

Tat ca cac sai s6 tinh trit lwgng duoc chia thanh ba nhém co ban d6é 1a sai sd dia chat, sai

s0 ky thuat va sai s6 lién quan dén lea chon phuong phap tinh trit luong [9, 10].

Sai sO dia chat lién quan chu yéu dén viéc mo rong (ngoai suy) tai liéu thuc té€ thu thap
trong cong trinh thdm do ra cac khu vuc lan can (phuong phap khoanh néi than khoang, lién hé
cac mit cat theo hé thong tuyén tham do, xac dinh quy luat phan b8 khong gian cta thanh phan
6 ich va c6 hai,...). Trong thuc té, sai sO dia chat thuwong 1a sai s6 16n nhat trong tinh tri lwgng
nhung it duoc quan tdm. Theo nhiéu nha nghién cttu, sai s6 dia chat trong tinh trit lwgng cé thé
1én t6i 10 - 15%.

Sai s ky thuét lién quan chu yéu dén ky thuat do va xac dinh cac thong s6 ban dau
(chiéu day, két qua phan tich mau,...) d€ tinh trit lwong nhu: do chiéu day, phan tich hoa, x4c
dinh ham luwong thanh phan c6 ich, thé trong, do dién tich...

Cac sai s6 ky thuat lién quan dén tinh trir luong gom co:
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+ Sai s8 xac dinh thé trong (Ad) dao ddng tir 5% [8] dén 10% [9].
+ Sai s6 xac dinh dién tich (As) trén binh d06 tir 2 - 3%.

Sai s6 do chiéu day (Am) thay d6i phu thudc vao chiéu day than qudng (via than), loai
cong trinh tham do va phuong phap do. Theo Vaxiliev (1929), sai s6 chiéu day thuong ti 2 - 3%
[8]. Tuy nhién, Kreige va cong su (1940) lai cho ring, sai s§ do chiéu day nhitng mach quing
trong cong trinh khai dao thuong tir 2 - 10%, con theo 16 khoan dén 20 - 30% [9]. Trong d9, sai
s0 1on nhét chu yéu lién quan véi nhitng mach quang c6 chiéu day mong.

Sai s8 ngau nhién trung binh cho phép trong phan tich hoa (Ac) cua do tro than thuong

dao dong tir 1 - 20%, d6i khi t6i 30%. Trong treong hop chung, sai s§ nay thuong ndm trong

khoang + (2 - 5%) d6i véi via than d0 tro thap va téi + (25 - 30%) d6i vdi via than c6 d6 tro cao.

31 Cosd tailiéu

Tai liéu st dung trong nghién cttu nay, chu yéu la tai liéu trong bao cao két qua tham do
khu mo than Khe Cham do Nguyén Hoang Huan chu bién (2012) [6], két hop cac tai liéu khoan
tham do bd sung phan dwdi sau khu mo Cao Son thoi gian gan day. Ddc biét, cac di liéu thu
thap bo sung tir bao cao két qua tham do va tinh lai tr&t luong ctia khodng sang than Khe Cham
II-1V [7] cling dwoc st dung trong bai bao nay.

Dt liéu tinh toan thdng ké va xay dung ham ngﬁu nhién duoc dua trén cac sO liéu thu
thap tir 157 cong trinh khoan va hao da thi cong qua cac thoi ky va giai doan tham do trén

pham vi khu mo Cao Son.

3.2 Phuong phap tinh trit lugng

Can ctt vao ddc diém dia chat, ddc diém phan bg, thé nam cta via than, trit lwong than

mo than Cao Son dwoc tinh theo phwong phap Secang [6, 7].
Trit lwong than trong ting khéi duoc tinh theo céng thike tinh sau:
Qi=Si Xmi X D=5p X secai X mi X D (1)
Trt lwong via: Q=Y Q (1a)

trong do: Qi - Trix lwgng than cua khéi tinh trir lwong thit i (tan), Q - Tong trix lwgng than cua
via (tdn), Si - Dién tich that trong khdi tinh trir lwong thit i (m?), Sv - Dién tich hinh chiéu bang
mat tru via (m?), ai - Goc goc trung binh cta via trong khoi tinh trit lwgng thit i (d6), mi - Chiéu
day that trung binh ctia via trong khdi tinh trit lwgng tht i (m), D - Thé trong than (D=1,39

tAn/m?3).
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3.3 Phuong phap nghién cttu
M5 hinh ham ngiu nhién 6n dinh

St dung m6 hinh ham ngau nhién cho phép giai quyét nhiéu van dé lién quan dén tham
do va khai thac mé. M6 hinh ham ngau nhién gom hai dang chinh 1a hAm ngau nhién &n dinh
va ham ngau nhién khong 6n dinh. Dic trung ctia ham ngau nhién 6n dinh 1a ky vong toan
M(x) va phuong sai D(x) la dai luong khong thay doi theo bat ky toa d¢ khéng gian nao, tic
khong phu thudc vao vi tri ctia di€ém quan sat, ham tuwong quan K(h) phu thudc vao budc quan
sat h va la dai lwong vécto phu thudc vao huéng quan sat h. Trong pham vi nghién cttu nay, mo
hinh ham ngau nhién 6n dinh duoc sit dung d€ gép phan danh gia do tin cay cta trit lwong
than thong qua danh gid mang lwdi thi cong cac cong trinh tham do da tién hanh tai mo Cao
Son.

Ham ngau nhién dn dinh duwoc déc trung béi ham twong quan ky hiéu K(h) phu thudc
bwdc quan sat h, hudng quan sat r(h) [10]. Ham teong quan xac dinh theo cong thitc.

K(h)=n—i12[f(xi)-x][f(xi+h)-x] @

trong dé: n - SO luong diém quan sét, h - Khoang cach gitra cac diém quan sat duoc thé hién
bang s& khoang cach giita cac diém ké nhau, X - Gia tri trung binh (ky vong toan) cta thong s&
nghién ctru.

Khi giai quyét nhiém vu thuc t&€ thwong st dung ham twong quan dinh muee r(h):

K (h)

2
o

r(h) =

©)

Ham twong quan dinh mutc cho phép tach phuong sai 02 ban dau thanh hai phan:
Phuong sai twrong quan khong gian: 0% = 02 X r2(h); va hop phan phuong sai ngau nhién: o2 =
02 X [1- r2(h)].

Cong thtc (3) cho thdy, khi budc quan sat (h) ting thi phan phuong sai twong quan
khong gian giam, con hop phan ngau nhién (khong twong quan khong gian) ting dan dén gioi
han 02. Budc quan sat ma gia tri cia thong s6 r(h) bi triét tiéu, con phuwong sai ngau nhién tring
voi 0? (0%H = 0?) duoc goi la gidi han ty twong quan R. Gidi han nay dac trung cho kich thudc

déi anh huong cua cac diém quan sat.

Khi budc quan sat h <R thi gia tri ctia thong s6 1a dai lwong ngau nhién phu thudc va khi

dd, hé s6 bién thién cua thong sd nghién ctiu (Vi) duoc xac dinh theo cong thire:

Vg =S =L (h) =V L-r(h) (4)
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Khi budc h > R, hé s6 twong quan r(h) = 0 va Vu = V, nghia la tinh bién hod duoc dic
trung boi hé s6 bién thién thong thuong va cd thé st dung m6 hinh thong ké dé€ nghién ctu déc
trung bién hod cua quang hoa. Trong treong hop R(h) > 0 v6i moi h thi xac dinh kich thudc déi
anh huong H theo phuwong phap sau.

Xay dung d6 thi hé s tuong quan dinh mtec:

S In|R(h,)
R'(h)y=e*Mg=iL @)
h

e

I
AN

trong dé: m- s& bude quan sat; h - gia tri budc quan sat.

Dua vao két qua tinh toan R(hi) va R'(hi) xay dung do6 thi twong quan khong gian, truc

hoanh thé hién khoang cach budc quan sét (hi), truc tung 1a gid tri R(h) va R'(h).
. 1 .

Tai vi tri R'(h) giao cat d6 thi 20, hoac 30+ (0, = WX[I- R'(M)]) ha duong vuodng goc
xudng truc hoanh, gia st cat truc hoanh tai diém I, khi d6 khoang cach OI chinh la kich thuéc
ddi anh hudng can xac dinh (H=OI) (Hinh 3).

R

R'm
1.0

Hinh 3. M6 hinh ham twong quan khong gian R(h) [10]
Dua vao kich thude déi anh huong (H) cho phép xac dinh chi s6 di hudng va lwa chon
khoang cach bd tri cong trinh tham do.

bé diac trung cho muitc d6 di hudng ¢ thé st dung hé s6 di hudng (A) xac dinh theo cong
thiec:

Id
Al (6)

trong do: Ia - Kich thuéce anh hwong (H) theo huwdng déc, Li- Kich thudce anh huwong (H) theo
duong phuong.

Dua vao chi s6 di huéng A dé€ lya chon hinh dang b6 tri cong trinh tham do. Khi A =1 tét
nhadt st dung mang lwdi hinh vudng, con khi A # 1 nén 4p dung mang lwdi hinh chit nhat hoac

mang ludi dang tuyén.
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Phuong phap toan théng ké

Phwong phép toan thong ké dwoc ap dung rong rai trong nghién ctru dia chat, trong do

0 linh viee danh gia do6 tin cay cta cong tac tinh trit lvgng khoang san.

Theo cong thite (1 va 1la), trit lwgng than mé Cao Son duoc tinh bang phuong phéap
Secang, nén sai s0 trit lwong chu yéu 1a sai s6 thé tich va thé trong than. Do vay, sai s6 chung
danh gia trit luong than trong mo hinh théng ké tuong ting véi tong sai s danh gia thé tich
khoi tinh tri lwgng/tai nguyén va thé trong than; trong d6 sai sd thé tich bao gom sai s6 chiéu

day va dién tich via than.

Trong diéu kién cac thong sd tuan theo luat phan bd chuan hodc quy vé phan bé chuan,

sai sO chiéu day via tinh theo cong thirc:

AmZW @)

Trong dé: Am - Sai s6 chiéu day, t - Hé s6 xac sudt chon t= 1,96, tuong ting xac sudt tin cay

la 0,95; V - Hé s6 bién thién chiéu day via, N - S6 luong cong trinh thadm do.

Theo Kazdan (1977) [10], tong sai s6 ky thuat trong tinh trit luong o ting khoi duoc xac
dinh theo cong thitc sau:

PN (8)

Tong sai s6 tinh theo cong thike (8) cd thé chi€ém 12 - 15% hodc hon.

4  Két qua va thao luan

41 CAicyéu té &nh hudng dén do chinh xac tinh trit lugng

D6 chinh x4c tinh trt lwgng khoang san trong long dat phu thudc vao nhiéu yéu to, trong
d6 quan trong nhat la yéu td dia chét, hé thong va mat d6 mang ludi thdm do, phuong phap noi
suy tai liéu dia chédt va phwong phap xac dinh cac thong s6 dia chat - cong nghiép (thong sd tinh
trit leong).

Yéu t6' dia chdt anh hudng dén do chinh xac cta tinh trit luong twong déi da dang, bao
gom cau tric dia chdt mo, loai khoang san, hinh dang, diéu kién thé nam va cau trc noi b ctia
than khodng, s6 luong than khoang, mttc do bién hoa ctia cac thong so dia chat - cong nghiép.
Mo (via than) cang phtic tap thi sai s6 tinh trit lwong cé nguy co cang 1én va nguoc lai.

H¢ thong va mdt do mang lwdi tham do la mot trong nhitng yéu t6 quan trong anh hudng
quyét dinh dén do chinh xac cua tinh trit lwong khoang san trong long dat. Khi hé thong tham
do, mat do va sy dinh hudéng ctia mang ludi tham do duoc lya chon khéng hop ly ¢é thé dan

dén nhan thic sai 1éch vé dac diém dia chat mo, hinh dang, d6 sau thé nam va qui luat phan bo
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cua khoang san... la nguyén nhan lam tang sai s6 tinh trit luong. Trong truong hop chung, cdu
truc dia chat moé va s6 lugng trit lwong dwgce xac dinh cang chinh xac thi mat dé6 mang lwdi
tham do cang cao va chi phi cang 16n. Vi vay, d€ nang cao hiéu qua ctia cong tac tham do va do
chinh x4c cua tinh trit luong can lua chon hop ly hé thdng va hinh dang mang luéi tham do
trén co s& phan tich day du vé nhom mo tham do, tinh khong dong nhat va tinh di hudéng cua

khoang san (via than).

Cic phwong phép ndi suy tai liéu dia chit bao gom phuong phap khoanh néi than khoang,
lién hé cac mit cat theo hé thong tuyén tham do, xac dinh qui luat phan bs khong gian cta
thanh phan c6 ich va c6 hai. Két qua noi suy tai liéu dia chat 1a co s dé xac dinh tat ca tai liéu
ban dau cho tinh trir lwong, d6 1a dién tich, chiéu day, thé trong va ham lwgng thanh phan c6
ich. Chinh vi vay, phuong phap ndi suy tai liéu dia chat duoc coi 1a mot trong nhiing yéu to
thuc t& phét sinh sai s6 va dan dén 1a giam hodc téng viéc xac dinh trit lwong khoang san trong
long dat. D€ giai quyét van dé nay, cac nha dia chat can phai phan tich, lwa chon cac phuong

phép nodi suy tai liéu dia chdt phu hop véi doi tuong tham do.

Phwong phdp xic dinh cic thong s6” dia chdt - cong nghigp (thong s6 tinh trir lwong) anh
huong truc tiép dén viéc khoanh ndi hinh dang via than va xac dinh s6 luong trir lwgng than
trong long dat. Mic d¢ anh huong cta chung ddc biét 16n khi xudt hién sai sd hé thong trong
qud trinh 18y, gia cong va phan tich mau hodc xac dinh cac thong s& khac. Cac sai s8 nay chi 6
thé khic phuc bang cach hoan thién phrong phép va ki thuat 1ay mau, phuong phap do chiéu
day, dién tich va xtt ly mau déc cao (mau di thuong).

Theo Nguyén Hoang Huan va nnk (2012) [6, 7], két qua danh gia trit lwong con lai cho

cac via than mo6 Cao Son dén cudi nam 2013, tong hop 6 bang 1.

Bang 1. Trix luong than con lai & mé Cao Son [6]

Trit lugng (tdn) Tai nguyén (tan)
Tén via - -
122 Tong cong 333 334a Tong cong
14-5 12 840 760 12 840 760
14-4 1023 619 1023 619
14-2 8733 208 8733 208
14-1 352 409 352 409
13-2 3263773 3263773
13-1 26 846 582 26 846 582 162 454 162 454
12 4766 997 4766 997 616 073 616 073
11 19 585 447 19 585 447
10 32587 743 32587 743

56



jos.hueuni.edu.vn Vol. 130, No. 4B, 2021

Trit lugng (tdn) Tai nguyén (tin)
Tén via - -
122 Tong cong 333 334a Tong cong
9 15490 767 15490 767 898 489 898 489
8 15 528 047 15 528 047 9293 747 9293 747
Tong 141 019 352 141 019 352 10970 763 10970 763

4.2 Danh gia d0 tin cdy mang lwdi tham do mé Cao Son

Mo Cao Son c6 ciu tao dang mot nép 10m, cac tuyén tham do bo tri trén binh d6 theo
phuong vi 10 - 190° cach nhau 150m va cong trinh khoan trén tuyén xac dinh trén binh d6 cach
nhau trung binh 115m [6, 7]. Do céc via than nam trong cau trtic dang nép 16m Cao Son, nén ton
tai khai niém tuyén doc va tuyén ngang. Vi vay, d€ xac dinh khoang cach gitta cac cong trinh
thdm do trén tuyén theo phuong vi 80 - 260° da tién hanh lién két cac cong trinh trén nhing
tuyén tham do phuong vi 10 - 190°. Nhu vay, trén binh d6 mang ludi cong trinh tham do thuc
t&la 115m X 150m.

D€ danh gia do tin cay ctia mang ludi tham do, mo6 hinh ham ngéu nhién 6n dinh dwoc
&p dung cho cac tuyén tham do cé s lwong cong trinh cat qua cac via V13-1, V12, V11.

Két qua tinh todn ham ngau nhién &n dinh theo cac tuyén tham do d6i véi mot sd via
dwoc duoc Ira chon trinh bay ¢ cac hinh 4, 5, 6.

r(h)
A

£ = 3 r(h F
Tuyén T.XVI, phuong vi 80-260 (‘ ) Tuyén T.XII, phuong vi 10-190°

——R(h) 36 ——R(h) —R)

3o

R(h)

Tuyén T.XIIB, phuong vi 10-190" Tuyén T.XIII, phuong vi 10-190°

R(h) ———R'(h) 30

=——R(h) ~——30 R(h)

Hinh 4. D6 thi ham ngau nhién &n dinh theo cac tuyén tham do via V13 - 1
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Hinh 5. D6 thi ham ngau nhién &n dinh theo cac tuyén tham do via V12

Tuyén T.XVI, phuong vi 80-260

——R'(h) ——30

R(h)

r(h) Tuyén T.XIII, phuong vi 10-190

1.

1.0

a—R(h) =

3g ==——R(h)

Hinh 6. D6 thi ham ngéu nhién 6n dinh theo c4c tuyén thdm do via V11

Tong hop két qua khao sat ham ngau nhién 6n dinh theo cac tuyén tham do c6 phuong vi

80 — 260° va 10- 190° twong ting v6i mt sd via than duoc trinh bay trong bang 2.

Bang 2. Két qua khao sat ham ngau nhién 6n dinh

Kich thwdc d6i anh hwong (m)
N v Phuwong vi . : Hé s6 di hwéng
Tén via Tuyén (dé) Giatrih | Theo duong Theo, huéng trung binh (A)
phuwong (La) doc (Ia)
TXVI 80 - 260 1,90 285
TXII 10 - 190 0,80 92
13-1
TIIB 10 - 190 0,90 104
TXIII 10 - 190 0,90 104
TXVI 80 - 260 0,70 105
92:210=0,44
12 TXII 10 - 190 0,80 92
TXIII 10 - 190 0,80 92
TXVI 80 - 260 1,60 240
11 TXII 10 - 190 0,70 81
TXIII 10 - 190 0,70 81

Twr bang 2 cho thay, kich thudc déi anh huong theo duwong phuong thay doi tw

105+285m, kich thwdc anh huong theo hudng ddc thay doi tir 81+104m va c¢d tinh di hudng rd
rang (A=0,44). Nhu vay, mang luodi tham do da ap dung (115mx150m) cho cac via than mé Cao
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Son vé co ban phut hgp véi tinh chat di hudng cta cac via than va ddp tng yéu cau mang ludi
tham do mé than Cao Son, thudc nhém mo twong doi phirc tap (nhém mo loai II). Tuy nhién, dé€
dap tng tot yéu cau cho qua trinh khai thdc, giai doan tham do phuc vu khai thac can tién hanh
phan tich chi tiét yéu t8 cdu truc via trén co so binh @6 dang tru, dang chidu day d& bd tri bd
sung cong trinh dap ¢ng yéu cau khoang cach gitta cac cong trinh tham do theo hudng doc
khong vuot qua 104 m ddi voi cac khoi tinh trie lwong cdp 122 va 75 m d6i véi cac khoi tinh trie
luong cap 121, khoang cach gitta cac tuyén tham do cach nhau khong qua 210 m d6i véi cac
khoi tinh trie lwong cdp 122 va 140 m d6i véi cac khoi tinh trik lwong cdp 121.

43 Danh gia dg tin ciy trit lugng theo phuong phép toan thong ké

Phuong phap toan thong ké duoc ap dung kha rong rai trong nghién ctru dia chat, trong
d6 co linh vuc danh gia dd tin cay va chinh xdc cta trit lvong khoang san. Nhu da trinh bay ¢
trén, trir luong than mé Cao Son dugc tinh bang phiong phap Secang nén sai sd trit luong chu
yéu la sai s0 thé tich via va thé trong than. Can ctt vao cac thong s6 da tinh toan, theo cdng thirc

(7) sai sO chiéu day via duoc danh gia nhu 6 bang 3.

Bang 3. Sai s6 chiéu day via

TT Tén via S8 cong trinh Vi (%) Sai s6 chiéu day (%)
1 14-5 97 60 11,94
2 13-1 157 72 11,26
3 12 102 55 10,67
4 11 80 51 11,17
5 10 54 39 10,40

Sai s dién tich via (As): do cac via than it biéu hién cdc nép uén dang lwon séng, nén khi
xéac dinh dién tich trén binh d6 chiéu bang qua cic duong dang tru thuong cé sai s6 nhé nho
viéc ting dung cac phan mém chuyén dung (nhue AutoCAD hoac Mapinfor) d€ do dién tich via
than. Chinh vi vay, ¢ truong hgp mo Cao Son, nhém nghién ctru lua chon sai s6 dién tich do
trén binh d6 bang 3%.

Sai s6 thé trong than tinh cho ting via duoc ap dung tinh theo cong thikc (7) twong ty d6i
véi sai s6 chiéu day. Két qua tinh toan tong hop ¢ bang 4.

Bang 4. Sai s6 thé trong via

TT Tén via S6 cong trinh Va (%) Sai s6 thé trong (%)
1 14-5 148 5,76 0,93
2 13-1 138 4,08 0,68
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TT Tén via S6 cong trinh Va (%) Sai s6 thé trong (%)
3 12 36 6,75 2,20
4 11 68 6,27 1,49
5 10 96 5,79 1,16

Dé€ xac dinh sai s6 trit lwgng than ¢ cac khu vuece chi tiét hda, ap dung cong thirc (8) sai s6

trit lwong AQ (%) duoc tinh toan va tong hop trong bang 5.

Bang 5. Sai s6 trit luong

SST Via t Au As As A® (%)
1 14-5 11,94 3,0 0,93 +12,35
2 131 11,26 3,0 0,68 +11,67
3 12 1,96 10,67 3,0 2,20 +11,30
4 11 11,17 3,0 1,49 +11,67
5 10 10,40 3,0 1,16 +10,89

S0 liéu tinh toan cho thdy véi xac suét tin cay 0,95 thi sai s0 trir lwong thay déi tir + 10,89
++12,35% la hop ly va chdp nhan dwoc cho cap trit luong 121 va 122 ddi véi nhém mo tham do
loai I nhw mo Cao Son [11].

5  Kétluan

Két qua tong hop, phan tich tai liéu, danh gid do tin cay trit lwuong than mo Cao Son,
Quang Ninh cho phép rat ra mot s6 két ludn nhu sau:

Dit liéu thu thap tir 157 cong trinh hao va khoan duoc xtt Iy bang md hinh toan théng ké
va mo6 hinh ham ngau nhién &n dinh. Két qua khao sat theo cc tuyén tham do cé phuong vi 80
- 260° va 10 - 190° d6i véi 3 via than V13-1, V12 va V11 cho thdy, cic via than c6 tinh chét di
huwdng véi hé sd di hudng 0,44. Do vay, trong qua trinh tham do phuc vu khai thac can diéu
chinh mang luéi thim do mé than Cao Son dam bao nguyén tac khoang cach giita cac cong
trinh thadm do theo huéng ddc bang 0,44 lan khoang cach gitta cac tuyén tham do.

Két danh gid sai s0 trit lwong than ¢ cac dién tich tham do thu¢c méd Cao Son cho thdy véi
xac suat tin cay 0,95 thi sai s trit lwong thay doi tir + 10,89 + + 12,35% c6 thé chdp nhan dwoc
trong ngudng cho phép do6i véi cdp trix lwong 121 va 122, nghia la trit luong da tinh toan trong
giai doan tham do co ban dap tng do6 tin cay cho khai thac.
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EVALUATION OF THE COAL RESERVE RELIABILITY IN THE

CAO SON MINE, QUANG NINH PROVINCE BY USING
GEOMATHERMATIC MODELS

Abstract. The Cao Son mine is located in the southern part of the Quang Ninh province. It
belongs to the Hon Gai coal zone, where many coal resources have been estimated in
Vietnam. Based on synthesizing and processing data of the mining geological parameters by
using stable random function and statistical methods, results show that the coal reserve
reliability depends on some elements such as geological conditions, especially in the
distances between exploration works, and parameters of calculating coal reserves as
thickness, density, and declination angle on coal seams. The stable random function for
calculating the affected range indicates that most exploration works satisfy the appropriate
pattern grid exploration for reserve level 121 and 122 in the Cao Son mine. The statistic
models based on the confidence probability of 0.95 are applied in this paper to estimate coal
reserve reliability in the study area, resulting in + 10.89 + + 12.35% of coal reserve errors. It
indicates that calculating coal resources during the exploration process is good enough for
the exploited design. Results also provide an overview of the affected elements of coal
resource reliability, serving as a basis for determining the errors of coal resources in the Cao
Son mine. Generally, these can be applied to other coal deposits occurring in similar
geological and mining conditions in the Quang Ninh basin.

Keywords: coal reserves, geomathermatic models, Cao Son mine, Quang Ninh province
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