Journal of Mining and Earth Sciences Vol. 62, Issue 5a (2021) 119 - 127 119

Journal of Mining and Earth Sciences

Website: http://jmes.humg.edu.vn

3D Integrated geological modeling for coalbed E
estimation in the Khe Cham I mine, Quang Ninh E]

province: Techniques and Applications |

Hung The Khuong 1, Minh Tu Ngoc Trinh 2

1 Faculty of Geoscience and Geoengineering, Hanoi University of Mining and Geology, Vietnam
2Vinacomin - Khe Cham Coal Company, Cam Pha, Quang Ninh, Vietnam

ARTICLE INFO ABSTRACT

Article history: Despite the crisis period, coals are still an irreplaceable energy resource.

Received 24%July 2021 However, it is a non-renewable resource, so in addition to expanding the search,
Revised 24" Aug. 2021 the rational exploitation of the existing fields is a challenge for coalfield
Accepted 01+ Dec. 2021 exploration and production. Incorporating large quantities of public geological
data and proprietary lithological, structural, geochemical, geophysical, and

Ke ds:
awores : diamond drill hole data is needed to produce robust 3D geological models. It
3-D Integrated Geological, , . o !
shows how reliable 3D maps can be used as immersive instruments for mineral
Coalbeds, o . g
Khe Cham I mi deposit discovery this paper. The evaluation of coal reserves has been done by
3 l_am Tmine, 3D application on the Surfer and Rockwork software. The result of 70,145
Modeling, _ thousand tons of coal for the V12 and V13-1 coalbeds of Khe Cham I mine is a
Quang Ninh province. relatively consistent result with previous calculations. Therefore, 3D analysis of

the Khe Cham I mine shows a better visualization of the coal reserves and the
spatial distribution of the geological formations in the site. Evaluating the
correlation between the thickness and dip angle of the V12 and V13-1 coalbeds
shows that the total mechanized coal reserves of the mine are mostly
concentrated in the coalbeds of the dip angle below 180, accounting for
62.78+82.17%, and coalbed thickness from 1.2+3.5 m. Moreover, the
application of 3D geological modeling for coalbeds in the Khe Cham [ mine gives
a rather intuitive and comprehensive view of the mine, helping geologists and
miners better judge geological research and exploitation.
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Cham I, Quang Ninh: Ky thuat va rng dung
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Tty khoa:

Mo than Khe Cham |,
M6 hinh dia chat 3D,
M hinh,

Tinh Quang Ninh,
Via than.

Du dang déi phé véi giai doan khiing hodng, than van la tai nguyén ndng
Iwong chwa thé thay thé. Tuy nhién, than la ngudn tai nguyén khéng tdi tao,
nhw vdy ngodi viéc mé rong tim kiém, viéc khai thdc hop ly cdc mé hién co la
thdch thirc cho viéc tim kiém thdm do va khai thdc. Sy phat trién ctia mé hinh
dia chdt ba chiéu (3D) lién quan dén viéc tich hop lwong Ion dit liéu dia chdt
nhw thach hoc, cdu triic, dia héa, dia vat ly va thiét do 16 khoan, dé dang truy
cdp va b6 sung tai liéu. Bai bdo str dung mé hinh 3D nhw mét minh chitng
cho céng cu nghién civu cdc théng sé dia chdt va tinh trir lwong/tai nguyén
cdc via than. Viéc ddnh gid triv luwong than dwoc thuc hién bang tng dung
3D trén cdc phan mém Surfer va Rockwork, két qud dat dworc 70.145 nghin
tdn than cho 02 via V12 va V13-1 mé Khe Cham I, twong déi phu hop véi cdc
tinh todn trwdc day. Mdt khdc, phdn tich 3D khu mé cho phép hinh dung tét
hon vé quy mé va sw phdn bé khéng gian ctia cdc thanh tao dia chdt trong
khu mé. Két qud ddnh gid méi twong quan gitra chiéu day va géc doc via than
V12 va V13-1 cho thdy, téng trit lwong cé khd ndng co gidi hod ciia mé phdn
Ién tdp trung vao cdc khu vuee via c6 géc doc dwdi 180 chiém 62,7+82,17%
va chiéu day via ttr 1,2+3,5 m. Nhin chung, ttng dung mé hinh dia chdt 3 D
ma than Khe Cham I cho phép ddnh gid trwc quan va toan dién hon vé khu
mé, gitip cho cdc nha dia chdt va khai thdc cé nhitng nhdn dinh tét hon cho
cong tdc nghién ctru dia chdt va khai thdc mé.

© 2021 Trwong Pai hoc M6 - Dia chat. Tt ca cic quyén dwoc bao dam.

1. Mé dau

nguyén than dé phuc vu cho viéc thiét ké khai thac,
trong dé cong tac dw bao, danh gia tai nguyén, chit

Trong thoi gian qua, sw gia tang san lwong
khai thdc manh mé ciing nhw nhu ciu tiéu thu than
& nuwdc ta ngay cang tang, doi hoi cac nha quan ly
can hoach dinh chién lwoc, danh gia nguon tai
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lwong than la hét strc quan trong va phai di truéc
mot budc. Do vay, viéc phan tich va danh gia lai
trit lwong than lam co sé cho viéc quy hoach khai
thac va st dung chiing mét cach hop ly la rit cin
thiét. Trwédc day, cic nha dia chat Viét Nam thuong
dung phwong phap Secang hodc Cosecang trong
tinh toan trit lwgng/tai nguyén cho cac via than
(Bui Minh Chi, 2004; Nguyén Anh Tu4n va nnk.,
2012; Pham Tuin Anh va nnk,, 2008). Tuy nhién,
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L&p pha Dé tie
Hé ting Hon Gai (tudi Trias)
Phén hé tang trén: Cudi két, san két,
cat két, thAu kinh sét than
Phan hé tang giiia: Cudi két, cudi san ké
bot két, sét két, chiva via than cong nghis

Phan hé tng dudi: Cudi san két, bot ké'
thau kinh than, sét silic

Ranh giéi dja chat
S6ng, sudi
Thé ndm clia da va goc déc

Dt gay

oA REE [

Khu vige nghién clru

Hinh 1. a - So do dia chdt viing Khe Cham, Qudng Ninh (theo Lé Hung va nnk., 1996).

b - Khai trwong khai thdc mé Khe Cham I; ¢ - Via than V12 16 ra trén bé mdt.
(dnh Khwong Thé Hing, 2017).

phuwong phap nay ciing boc 16 nhiéu nhwoc diém
nhu t6c do tinh todn chdm, phikc tap, d6 tin ciy con
nhiéu han ché khi via than bién déi manh. Ung
dung mé hinh dia chat 3D trong danh gia tai
nguyeén, trir lwong cé thé khic phuc dwgc nhivng
nhwoc diém trén va day la phwong phap dang
dwoc st dung ngay cang phd bién trong cong tac
tim kiém - tham do va khai thac khoang san
(Fallara va nnk.,, 2006; Forster va Merriam, 2013;
Kaufmann va Martin, 2008; Smith, 1999; Wang va
nnk., 2007).

Khu vec Khe Cham I, thudgc bé than Quang
Ninh dwoc tham do va khai thac than véi quy mé
kha 16, tuy nhién chwa cé cong trinh nao nghién
ctru xy dwng md hinh dia chit ba chiéu (3D) cho
cac via than. Vi vay, viéc tng dung mo hinh dia
chit 3D trong danh gia tai nguyén, trit lvgng than
mo Khe Cham I sé gép phén lam sang t6 thém dac
diém vé phan bé khéng gian, dic diém bién héa
cac thong so dia chit via than (chiéu day, goc déc,
16p kep,...) cau tric dia chit viy quanh ching va
nang cao do tin cdy ciia cong tac tinh trir lwong/tai
nguyeén cho cac via than. Ngoai ra, m6 hinh 3D con

gitp cho viéc nghién ctru vé hinh dang, ciu truc via
than va xac dinh do tip trung than, gép phén giam
thiéu rdi ro, thoi gian trong céng tac tham do va
khai thac mo.

Hién nay, mé than Khe Cham I dang dao 10 va
khai thac tir mic -100+-225 m tai khu trung tam,
do cicvia V14-5,V14-4,V14-2,V13-2 déu di khai
thac hét tir ndm 2013, nén cac gwong 10 dao va
guong 10 cho tai moé dang tap trung vao via V13-1
va V12. Vi vay, bai bao chi tap trung nghién ctru 2
viathan V12 va V13-1.

2. Khai quat vé dic diém dia chat mo

Mé Khe Cham I thudc khu vuc Khe Cham,
phwong Mong Dwong, thanh phd CAm Pha, tinh
Quang Ninh. Khu mé cach trung tim thanh phé
C4m Pha khoang 10 km vé phia bac, ndm bén trai
duwong quéc 16 18A tir Ha Long di Mong Dwong.

Trong khu mé c6 mat cac tram tich Trias
thudc hé ting Hon Gai, phan hé ting gitra va cac
tram tich b& roi hé bé Tir (Lé Hung va nnk, 1996),
(Hinh 1). Hé ting Hon Gai (Tsn-rhg) phan b6 rong
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A B C D E F G H | J K L M M 9] E Q R
N N Teénlo ~ Chicu sau lo | D9 cao day | Chieun day . Chieu day | Chien sau | Chiéu su|D¢ cao vach|D¢ caotry| ., . | Do tro
, (TE(Tenm Toven | X V@) 20 | an o) |16 khoan () | todn via Gmd | D0 <7 that (m) | vch () | trw () (m) P et
21| V12 2718 | 45276384 | 232894145 | 103,08 550 116,92 26 199 | 3548 | 3574 | 25172 | 25432 25 | 1581
3 2l vin| o [ 2587 [450756.49232879470[110.76] 3171 20434 1.8 167 | 2952 | 297 | -18244 | -18424 | 22 | 2831
s3] vi2 | ° KC58 | 452756,19|2328709,19 | 130,69 | 460 32931 14 121 | 3016 | 303 | -17091 | -17231 | 30 | 3218
s 4| v 2501 | 45275692 | 2328640,08 | 1344 320 -185.6 2.7 264 | 281 | 2837 | -1466 | -1493 | 12 | 2912
65| vz 2598 45301375 | 2329440.79| 33.15 | 5419 508,75 14 12 | 3912 | 3926 | 35805 | 35945 | 31 | 27.9%
76| vi2 KC63 | 45301041 | 2329204,75 | 93.79 891 797.21 3 0762] 208 | 3784 | 3814 | 2846l | 28761 | 20 | 1835
87| vz KC45 | 453028,85| 232898233 | 97.18 560 162,32 17 154 | 2832 | 2849 | -18602 | -187.72 | 25 | 46
9 g| via | X | EKC27 [453010,62|2328872,15 92,71 260 -167.29 12 100 | 2327 | 2339 | 13009 | 14119 | 25 | 2152
10 9| V2 BS43 | 453006,21] 232881646 78,78 530 451,22 0.9 087 | 230 | 2309 | 15122 | 15212 | 20
11.10] v12 2531 | 453003.64 | 232874027 | 62.44 254 19156 15 145 | 2375 | 239 | 17506 | 176356 | 15 | 16.84
12 11| V12 377 |453007.58 | 2328578.85| 74.19 | 2948 220,61 0.9 0.82 | 2825 | 2834 | -20831 | -20921 | 25 | 555
13 12| vz KC40  |453289,03 232042560 | 43,14 | 4103 -367.36 22 18 | 3132 | 3154 | 27006 | 27226 | 35 | 891
14 13| V2 2534 | 45328403 |2320248,13 | 5744 | 3232 265,76 41 |vnie2| 28 | 2721 | 2762 | 21466 | 21876 | 15 | 26912
15 14| V12 KC60 | 453284,81 | 2329164,00| 98,57 850 78143 1.2 113 | 3058 | 307 | 20723 | 20843 | 20 | 15.12
16 15| V12 | XIb | 2528 |453288.44|2329037.00|114.62| 423 308,38 1.8 171 | 2998 | 3016 | 18518 | 18698 | 18 | 4.01
17.16] V12 KC01-10 | 453263,84 | 2328909,81 | 108,22 | 268 159,78 18  |0951| 362 | 2589 | 2637 | -15068 | -15548 | 18
18 17| V12 2536 | 45324045 | 232881254 | 63,5 245 1815 23 083 | 2252 | 2275 | -1617 -164 25 | 12,16
19 18] V12 NVID2 |453256,00]2328732,50] 31,7 | 5718 340,1 31 [1221] 17 | 2183 | 2214 | 1866 | 1897 | 22

Hinh 2. Bdng di¥ liéu 16 khoan dwa vao phdn mém Surfer dé xi ly.

khap trong khu mo. Dwa vao dic diém chira than
va thanh phan thach hoc, hé ting Hon Gai dwoc
chia thanh ba phin hé ting: phan hé ting dwdi
(Tsn-rhg;), phan hé tang gitta (Tsn-rhg:) va phan
hé ting trén (Tsn-rhg;). Trong khu mo, chi gép cac
thanh tao ciia phan hé ting Hon Gai giita, day cling
la doi twong c6 chira cac via than cong nghiép.
Thanh phan thach hoc cia phan hé ting Hon Gai
gitra bao gom cac 16p cudi két, cat két, bot két, sét
két, sét than va cac via than nim xen ké nhau,
chiéu day dia ting khoang 1.800 m.

Tram tich hé Pé t (Q) phu truc tiép 1én cac
thanh tao cta phan hé ting Hon Gai giira, ching
dwoc phan bd & cac khu viee thip, thung liing xung
quanh khu mé. Thanh phén trdm tich bao gom
cudi, si, cat, sét bd roi, doi noi la cac tang lan, day
1a sdn phdm phong hod tir cac da cé trudrc.

Trong khu mé Khe Cham I phat trién cac nép
uén va hé thong cac dit giy, ching lam phirc tap
va giy khé khin cho cong tac dong danh via va
khai thac than.

3. Xay dwng co’ s& dir liéu va phwong phap
nghién ciru

3.1. Xdy dung co’ so div liéu

Co s& dir liéu (CSDL) dia chat mé than Khe
Cham I dwoc xdy dung tlr cac tai liéu tham do va
khai thac, nhw: ban d6 dia hinh, s6 liéu co ly da va
cAu tric dia chat khu mé da tong hop qua cac thoi
Ky, c6 hiéu chinh b6 sung céc tai liéu khao sat thuc
té cac két qua quan trac trong nhiéu nam.

Cac s0 liéu dia chit da dwoc xay dung trén
trng dung Microsoft Office (Excel) thong dung, véi

dinh dang file xlsx (Khecham1.xlsx). Pay la dinh
dang file phtt hop v&i hdu hét cac phdn mém tich
hop trong nganh moé va dia chit nhw Rockwork,
Surfer, Surpac, GeoLynx, Techbase,.. DPong thoi cd
thé xay dung CSDL truc tiép tir cic phan mém
chuyén dung khac.

Nghién ctru thuc hién véi phan mém Surfer
11.0 (Golden Software, USA) cho tinh to4n thé tich
cac via than theo cac phwonglién tuc va Rockwork
16.0 (RockWare Inc. Golden, USA) cho phan tich
khong gian 3D cac via than. Chi tiét ndi dung
phwong phap dworc trinh bay trong cong trinh cta
Khwong Thé Hung (2017).

3.2. Ung dung phéin mém Surfer va Rockwork dé
danh gia triv lwong/tai nguyén va mé hinh 3D
via than

Trén co s& hé théng dir liéu dwoc xay dung,
rng dung Surfer nham dé tinh toan trit lwong/tai
nguyén than dwoc tién hanh qua cac buéc sau:

Buéc 1: Tao file dit liéu tinh toan

Trong Surfer, bang dir liéu tinh toan dworc
quan ly trong “New worksheet”. Dinh dang c6t dir
liéu can thiét dé chay trong Surfer theo yéu ciu
gom cot X, Y, m (chiéu day), ¢ (gbc déc) nhw &
Hinh 2.

Buwéc 2: Xay dung ban d6 dong chiéu day va
go6c déc via than

Ttr giao dién phan mém Surfer, chon Grid -
data - chon file V12, hién bang Grid data. Trong cac
cot dir liéu (data columns) chon c6t X, Y, m (chiéu
day riéng than) néu vé duwong dong chiéu day va
chon cot X, Y, a (géc dbc via) néu vé dwong dong
goc doc.
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Grid Math
Input Grid

b ChUsers'AlDesktop'Desltop \Rockword\khe Cha...
C:h\Users"ANDesktop \Desktop \Rockwor\Khe Cha...

4 nm

A fcos(B/57.32)*90000% 1.6

Qutput Grid File:

123
7 || 2
Varable Blank Handing ~ Remap \wl
A Blark output :
B Blank output Remaove Grid

Enter a function of the form f{A, B, ...) where A, B, ... are the variables in the list above.

C:'\Wsers\A\Desktop'\Desktop \Rockwaork\he Cham I{Tru_luongV 13-1.grd

Grid Info...

i

OK
Cancel

=

Hinh 3. Bdng Grid Math dé tinh tri¥ lwong.

Bwéc 3: Tinh triv lwgng/tai nguyén than theo
thong s6 chiéu day, goc doc trong Surfer.

Xay dung 02 file c¢6 dinh dang “*.grd”
(Chieuday.grd va Gocdoc.grd), mot file dai dién
cho chiéu day via, file con lai dai dién cho goc doc
via. Sau dd, tién hanh tao lwdi cho hai tip tin nay,
ca hai mang lwéi duoc sir dung cing mot kich
thuérc, nghia la c6 cuing s6 lwong hang va cot. Tinh
chinh xac ctia phép danh gia hoan toan phu thudc
vao sO cac dwong lwdi dwoc tao trong file. Nhin
chung, khu vyrc danh gia chia thanh cac 6 luéi véi
kich thuéc cang nhé thi do chinh xac ctia phép tinh
cang cao.

Ap dung modul tinh toan “Grid Math” dé dwa
cong thirc vao tinh trit lwong cho tirng 6 lwdi
(khoi) da chia theo via. Chon 1énh Grid— Math sé
dwoc bang Grid Math dé tinh trit lwong nhw Hinh 3.

T bang hoi thoai (Hinh 3), chon dwong dan
dén 2 file Chieuday.grd va Gocdoc.grd, day la cac
file chira thong tin vé toa d 16 khoan, chiéu day va
goc doc via. Hai file ndy yéu ciu phai twong thich
vé kich thwdc va cing mot s6 lwong hang va cot.
Khi d6, trir lwong/tai nguyén (Q - tAn) cta via than
dwoc xac dinh theo cong thirc.

17

Q=mxcos(m)x5xy (D)

Trong d6: m - chiéu day via (m), ¢ - gbc doc
via (d6i ra Radian: 180/n= 57,32), S - dién tich mot
0 lwdi (m2), y- thé trong than (tin/m3).

Qua trinh tinh todn sé cho ra két qua cua tirng
0 lwdi twong Gng vai moi gid tri chidu day va goc
déc dac trung cho tirng 6, day la két qua tinh tri
lwong dai dién cho 6 lwéi do. Twr cac két qua trir
lwong cta tirng 6 lwdi cho phép tong hop gia tri
trit lwong/tai nguyén via theo tirng khoang chiéu

day va goc doc twong trng ctia via than.

* Thanh 14p bé mat via than va tinh toan thé
tich via than.

Nhitng ghi nhan thu dwoc tir cac 16 khoan,
nhw cac 1ép trim tich xuit hién & via V12 va V13-
11a ddi twong dwoc tap trung nghién ciru. O day
bé mat lién tuc xdy dung cho vach va tru cia via
than dwoc mé hinh tir nhitng diém cit via da biét
& cac thiét do 16 khoan va thuwc hién bang phan
mém Surfer.

Viéc tinh toan thé tich dwoc thwc hién bang
kich thwéc mang lwéi nhw nhau trong tinh toan
tao bé mat (trén va dwdi) cua via than, véi thut
toan Kringing, thudt toan nay cho phép tinh toan
thé tich thuén lgi trong phan mém Surfer.

Vé mat toan hoc, thé tich (V) 1a mot ham
fxy,z) dwoc dinh nghia nhw moét tich phan ba 16p.

Xmax (Ymax (Zmax

V= fxmin mein fzmin f(x' Y Z)dXdde (2)

Trong Surfer, thé tich dwgc tinh bang cach:
d4u tién hop nhit trén cac cot dé cé dwoc dién tich
dwéi diéu kién cac hangla doclap, sau d6 hop nhat
trén cac hang dé dat dwoc thé tich cudi cung (Press
va nnk,, 1988).

*Panh gia triv lwong than

Trit lwong cla via than (Q - tdn) dwoc xac
dinh theo cdng thirc.

Q=SXMXy=VXy (3)

Trong dé: S - dién tich cua via than (m2), M -
chiéu day trung binh ctia via than (m), y - thé trong
than (t4n/m3), thé trong phu thudc vao hang cta
than.

Hién nay, c6 3 phwong phap dwoc st dung dé
xac dinh thé tich (V) trong mo hinh 3D, d6 1a quy
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BOt két
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Vectors
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X370
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X382 21024
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8023 8281 Cudi két
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16542 Cat két

18451 Bot két
19587 Cat két
21024 Sét két
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25698 Sét két
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Bot két
Cat két
Sét két
Catkét
e 2171
1393

LK-454A

Sét két
Cat két

LK-BS43 B két

;

Hinh 5. A - Giao dién phdn mém RW 16; B - Di¥ liéu 16 khoan hién thi trong RW 16.

tic hinh thang mé& rong, quy tic ngoai suy cla
Simpson va quy tic ngoai suy 3/8 clia Simpson. Sw
khac nhau trong cac két qua tinh toan thé tich boi
ba phwong phap nay cho phép danh gia do chinh
X4c cta viéc tinh toan thé tich. Néu nhw ba két qua
tinh todn thé tich trén la hop 1y va gn nhau, thi thé
tich chinh xac cua via than sé 1a gia tri trung binh
cda ba két qua do6. Néu ba gia tri tinh toan & ba
phwong phap trén la khac nhau doi chut thi mot
file lwdi (.grd) noi suy méi véi mat do 6 lwdi day
hon dwoc dung dé tinh toan thé tich mét lan nira.

4. Két qua va thao luan

4.1. Xay dung co s& div liéu va phan tich khéng
gian 3D cho mé than Khe Cham I

Co s& dir liéu sir dung cho mo hinh dia chat
va danh gia thé tich cac via than khu mo6 Khe Cham
I duoc thuc hién véi 44 16 khoan va cac tai liéu dia
vat1y 16 khoan (Hinh 4).

Rockwork (RW) 1a mot phan mém tich hop
cho quan ly dir liéu dia chit, phan tich va hién thi
két qua (Hinh 5A-B). RW chuyén dung trong mo
phong du liéu bén dwdi bé mat nhu: biéu do, mat
cat, so do lwdi, mo hinh khoi, ban d6 ciu tric va
ban do6 dang day trong ca khong gian 2 chiéu va 3
chiéu.

Cac thiét do 16 khoan nay dwoc cai tao dua vé
mot dinh dang dit liéu thong thwdong va thong tin
khong gian dwoc chuyén vé hé toa do UTM cho
tinh toan dién tich, thé tich va phén tich trong
khéng gian 3D t6t hon (Hinh 6).

Két qua xay dung mo hinh 3D cho thiy, khu

virc mo Khe Cham I dwoc ning dan lén vé phia
dong va thap dan vé phia ty, phia bic va nam khu
mo dwoc gidi han béi ranh gidi kKhai thac. Phia tay
khu mo d6 cao giam xuéng -380 m nhw ghi nhin &
cac tram tich gip trong 16 khoan LK-2358 va 16
khoan LK-BS66. Phan thap nhat ctia khu mé cling
12 phan tram tich day nhat phan bé gan cac 16
khoan LKBS86 va LKBS71 v&i bé day khoang 200
m. C4c ditt giy ndi tAng cat qua via than va kéo dai
vé phia d6ng nam, ho#c tir bic vé khu trung tAm,
lam cho phén vach ctia via than V12 va V13-1 hau
nhuw bi ph4 hily & phia nam va phia bac khu mo (Lé
Hung va nnk., 1996).

Via than V12 gin nhu chay doc theo hai bén
cliamat cat tuyén T.XVI, v&i chiéu day kha 6n dinh,
phan bo rong rii trong khu virc mo, ciu tric via
khéng qua phirc tap, twong d6i 6n dinh. Via than
V13-1 nam trén via V12 v&i khodng cach trung
binh 27 m, phin b6 hau khdp khu mé. Nhin chung,
cac via than twong ddi 6n dinh vé do day.

O khu mé, cac trinh tw vé thanh phin thach
hoc tram tich khong gidong nhau theo khong gian
(chiéu nam ngang) va thoi gian (chiéu thang
dimg) & khu mé, chiing bao gom: sét, bot hat nho,
cat két arko, cat hat min dén tho, it gap hon la cudi
két. Cac via than phan b6 & do siu thay dai tir -
100+-450 m . M6 hinh thach hoc chi ra sy phan bo
clia tit ca thach hoc theo ba phwong. Chudi trim
tich hé ting Hon Gai c6 chiéu day trung binh 1a
2.500 m, pho bién sét va sét bot, cat. Trén bé mat
phd bién cac vat liéu sét va sét bot bé doi, kich
thwdc hat thd, cat, ting dan theo chiéu siu cla bé
tram tich (Hinh 7).
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Hinh 7. M6 hinh dang lwdi cho via than V12 va V13-1 mé Khe Cham 1.

4.2. M6 hinh 3D trong danh gia triv wong/tai
nguyén than theo goc déc va chiéu day via phuc
vu co gioi héa

Trén co s& cac yéu t6 anh hudng dén co gidi
ho4 trong khai thac hdm 10 & mo than Khe Cham I,
tién hanh nghién cty, tinh todn va danh gia tong
hop céc yéu té 1am co s& khoanh dinh, dé xuit cac
dién tich co gi¢i hod; dong thoi du tinh triv lwong
cho tirng dién tich. Khi dé xuat dién tich co giGi
ho4, hai yéu t6 chinh dwoc quan tAm 1a chiéu day

va goc doc via. Két qua khoanh dinh cac dién tich
nay dworc trinh bay trong Bang 1 va Hinh 8.

Két qua tinh toan trit lwong dat dwoc 70.145
nghin tin than cho via V12 va V13-1 biang mé hinh
3D da chi ra mot sw phtt hop nhit dinh so v&i két
qua tinh toan trir lwong bang ciac phwong phap
Secang va Cosecang cia Pham Tuin Anh (2008)
(Bang 2). Trong tinh toan nay, thudt toan kriging
duoc str dung va xir Iy cho qua trinh ndi suy nham
giam thiéu t6i da anh hwdng cia mot diém twong
doi khac theo khoang cach tir nit lwdi. Vi vy, anh
hwdng khoang cich gitra hai diém dir liéu bat ky

Bdng 1. Téng hop trir lwong than theo cdc yéu t6 chiéu day va goc déc via V12, V13-1.

A o ix ran Trit lwong huy déng (tin) o n
Tén via Goc doc (do) 0.8 <m<12 12<m<35 m>3.5 Tong cong
V12 <18 589.343 3.585.120,45 188.690,6 4.363.154
- 13,51% 82,17% 4,32% 100%
V13-1 <18 436.388 3.168.832 1.362.959 4.968.179
8,78% 63,78% 27,43% 100%
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Bdng 2. Két qud tinh todn triv lwong via V12 va V13-1.

XAl oy Thé trong Trit lwgng (nghin tin)
3 v
S6 hiéu via than | Thé tich (m?) | (0 /oy Tinh toan 3D | Pham Anh Tudn (2008)
V12 14.498.554 1,38 20.008 20.221
V13-1 35.812.194 1,40 50.137 50.145
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Hinh 8. Sor db dién tich via than V12 (A), via than V13-1 (B) c6 chiéu day M = 1,2m va géc déc
a < 189 ty Ié twong ting giira triv lwong than theo chiéu day va géc déc via V12 (C) va V13-1

trong 0 lwdi dwoc giam di rat nhiéu va triv
lwong than dwoc tinh 13 thap hon khéng dang ké
so v&i cac nghién ciru trwdre day cho mé than Khe
Cham I (Bui Minh Chi, 2004; Nguyén Anh Tuin va
nnk., 2012; Pham Tudn Anh va nnk., 2008).

5.Két luan

Két qua phan tich mé than Khe Cham I bang
mo hinh dia chit 3D va danh gia cac via than cho
thiy:

1) Trit lwong/tai nguyén than dworc thyc hién
bang Umg dung 3D trén phin mém Surfer va
Rockwork, da xac dinh dwgc két qua 70.145 nghin
tin than cho 02 via V12 va V13-1. Két qua nay
twong doi pht hop véi nhirng tinh toan trudc day
bang phwong phéap truyén thong.

2) Phan tich trén m6 hinh 3D khu mé cho
phép hinh dung vé dic diém bién héa cic via than

trong khong gian cling nhw quy mo va méi quan
hé ctia chung vi cac thanh tao dia chat vy quanh
(vach, tru) cac via than trong khu mé.

3) Téng trir lwong/tai nguyén c6 kha nang co
gi¢i hoa ctia mé phin 16n tip trung vao cac khu
vue via ¢6 goc déc dwdi 180 va chiéu day via tir
1,2+3,5 m, chiém 62,78 dén 82,17% trir lwong/tai
nguyén cda via V.13-1 va V12. bay la nhitng co s¢&
tai liéu gbép phan giap xac dinh pham vi lwa chon
so d6 cong nghé co gidi hoa khai thac va dong bo
thiét bi co gi¢i hoa khau than, chong gitt va van tai.

Nhin chung, img dung mé hinh dia chit 3D
cho mo than Khe Cham I mang dén kha nang truc
quan va toan dién vé khu vic mé ra xu hwéng chu
dao st dung cong cu phan mém 3D trong mo hinh
héa cac than khodng san trong twong lai khong xa
cho cac mé than ndi riéng va khoang san ndi chung
& Viét Nam.
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Pong gop cua cac tac gia

Khwong Thé Hung thuc hién tong hop dir
liéuy, tinh toan va xay dung co s& dir liéu mo hinh
3D, ciing nhw ludn giai, phan tich va danh gia van
dé nghién ctru. Trinh Ngoc Tu Minh thuc hién viéc
thu tip tai liéu, kiém tra thwe dia va chinh stra hinh
anh.
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